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By Eve Lee, MBA, CAE

Although orthotics and prosthetics (O&P) is 

a small part of healthcare, it provides critical 

clinical services for millions of Americans living 

with limb loss and limb impairment. Unfor-

tunately, because of the way O&P services 

are reimbursed, O&P providers are often not 

compensated for all care provided to patients. In 

order to ensure adequate reimbursement and so 

that quality patient care can be maintained,  it’s 

vital that Congress take the long overdue step 

of distinguishing O&P from Durable Medical 

Equipment (DME).

Even though O&P includes a considerable 

amount of patient care and is decidedly more 

in-depth and personal than simply supplying 

a device, O&P clinicians are (at least statuto-

rily) viewed as suppliers of DME. Yes, devices 

are involved, but that is only one aspect of 

the patient interaction. Most O&P devices are 

custom fabricated or custom fit, meaning they 

require the expertise of an orthotist or prosthe-

tist who receives a Master of Science degree and 

residence training before becoming a certified 

practitioner. Additionally, the O&P clinician 

often spends time interacting with other parts of 

their patient’s care team. It all boils down to the 

fact that, currently the device is reimbursed but 

the in-depth and long term care provided by the 

clinician is not. 

Differentiating O&P from DME will not 

only allow for more emphasis on care provision, 

it will get O&P to a place where its clinicians 

are universally considered part of the healthcare 

team ensuring an aging population gets the 

O&P care they need, when they need it. 

The American Orthotic and Prosthetic 

Association, who’s over 2,000 members repre-

sent both the facilities that treat patients and 

the manufacturers of O&P devices, have been 

advocating for years for this differentiation. 

The bipartisan Medicare O&P Patient-Centered 

Care Act (H.R. 1990) would improve access to, 

and quality of O&P care received by Medicare 

beneficiaries. Specifically, it would:

• Distinguish the clinical, service-oriented 

nature in which O&P is provided from 

the standard durable medical equipment 

benefit.

• Restore congressional intent by 

revising the overly expansive regulatory 

interpretation of the meaning of “off-

the-shelf” (OTS) orthotics to clarify that 

competitive bidding may only apply 

to orthoses that require minimal self-

adjustment by patients themselves, without 

clinical expertise or intervention. 

• Reduce the likelihood of waste, fraud, 

and abuse in the Medicare program by 

prohibiting the practice of “drop shipping”  

of orthotic braces that are not truly “off-

the-shelf” (i.e., subject to minimal self-

adjustment by the patient).

• Exempt certified and/or licensed orthotists 

and prosthetists from the requirement 

to have a competitive bidding contract 

in order to provide OTS orthoses to 

their patients, much like the law treats 

therapists and physicians. These orthoses 

would be subject to the competitive 

bidding rate so this provision would 

increase patient convenience without 

increasing Medicare costs. 

So, as our country seeks better solutions to 

cost, delivery, and coverage, the small but im-

portant sector of O&P needs to be distinct from 

DME. Passing the Medicare O&P Patient-Cen-

tered Care Act does this and ultimately protects 

O&P businesses and preserves patient access to 

quality care.

Eve Lee, MBA, CAE is Executive Director of the 

American Orthotic and Prosthetic Association.

Guest Perspective
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Continued on page 12

O&P’s Need for Differentiation

The American Orthotic and Prosthetic 
Association (AOPA) needs your help to 
get support for this important legislation: 
Write your Representative and ask them to 
cosponsor the Medicare O&P Patient-Cen-
tered Care Act (H.R. 1990). To do this,  
please visit http://www.aopavotes.org/. It 
will only take you a few minutes to send a 
message to them, and the more support we 
can garner for the bill, the more likely it is 
to pass. If you have any questions, please 
reach out to Ashlie White, AOPA’s Director 
of Strategic Alliances at awhite@AOPAnet.
org.  Thank you for your efforts on behalf of 
the O&P profession.
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By Olga Connolly, Olympic Gold 

Medalist, I.S.S.A. Fitness Specialist and 

Exercise Therapy Coach

Life is about movement. Everything in the 

universe moves. Trees move and mighty 

mountains move. The stars in the universe 

and the planet we live on move. This summer, 

the Olympic Games of last year are moving 

on again. Olympians will move their bodies 

to “Citius, Altius, Fortius” – Faster, Higher, 

Stronger – the Olympic motto. 

But stuff happens… In 1956, on a frisky 

morning at the Melbourne Olympic Games in 

Australia, I qualified for the afternoon finals in 

the women’s discus throw. It was just a couple 

of hours afterwards that our team physician 

padded a badly inflamed callus on my heel 

with tape. “When you get back to the stadium, 

soak it in cold water and change the bandage. 

We will clean it up after the finals.” No need 

for further words between Czechoslovakia’s top 

surgeon and me, a fourth-year medical student.

My foot soaked in a lonesome bucket in 

Melbourne’s Olympic Stadium’s dressing room 

until the call to walk onto the field. More than 

100,000 spectators certainly should not see me 

limping, so I stood tall and walked slowly and 

confidently. Quickly the competition swung the 

spectators and the heel pain far away, leaving 

only one indelible memory. I lay on the mani-

cured but fragrant grass meters away from the 

throwing ring where Nina Ponomaryova, the 

highly respected Olympic champion from the 

Helsinki Games was taking her last attempt of 

the competition. I heard a moderate applause 

which was followed by the Australian official’s 

tap on my shoulder with “You can get up now. 

You won the gold!”

Close to midnight, our team surgeon 

debrided my swollen heel and ordered me to 

stay off my feet for 2 days. But the spirit of 

Australia thought differently.  The Olympic 

Village recreation department organized a bus 

excursion to a magnificent beach whose sand 

dunes went for miles. Having only viewed the 

majesty of the Pacific Ocean from the plane, I 

would not miss this. Maybe I could at least dip 

my hands in its mighty waters. But first, while 

others rushed out from the bus onto the sand 

and surf, I limped to a sparkling sand dune, 

inhaled the salty surf aroma, and listened to 

the landings of the waves. Very soon a local 

man emerged seemingly from nowhere, waving 

a bottle of rum and shouting to me, “Go, go, 

take a swim!”  I pointed to my bandaged leg 

and tried to relay the doctor’s order.  He called 

back, “The ocean is the best doctor! Go! Go! 

Take a swim!” Then he took a new gulp and 

called again, “Go!” “Go!” Off came the bandage 

and I sprinted to the surf. 

The following morning showed not a trace 

of injury from the surgery. Without any pain, 

I ran to the doctor’s office. Astonished, he said 

that he heard of such occurrences, but this 

was the first he had witnessed. He grabbed 

my hands and in a serious tone of voice said, 

“Take care of your gold medal and this healing 

memory for lifetime. These are gifts hard to 

come by.”

In this and all my future Olympic quali-

fying events I prayed, “God, please make my 

feet quick and my technique perfect.” Those 

2 factors carried me through qualifications to 

compete in 4 more Olympics – from Mel-

bourne in 1956 to Rome, Tokyo, Mexico City, 

and the 1972 Munich Olympic Games. Even 

though daily obligations of raising 4 young chil-

dren relegated my sporting to mere avocation, 

focusing on keeping my feet healthy and quick 

was my super-power.

Moving to the United States in 1957 

detoured me from medical studies to working 

Continued on page 12

Ode to Movement and Happy Feet
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as a Collegiate Intramural Athletics Manager, advocating for environ-

mental protection and writing sports commentaries for local newspapers, 

along with being a wife and mother. Living in California near the foamy 

splashes of the Pacific Ocean continued to help me balance life and 

also kept us all close to its body-mind-spirit healing qualities. At 6 in 

the morning, shoes off, toes and foot soles awaken all the senses of the 

mind. Occasionally, nearby spotting a family of dolphins waltzing a few 

dozen yards away. Daily routines of morning head-to-toe movement, 

reminders of cultivating oneself similarly, toe to head, a self-care and 

mood-modifying necessity.  

Managing all systems of our body allows for Olympic excellence 

in everyday life: Starting with the feet, gait, and body architecture, ac-

knowledging postural integrity, and respecting human beings as miracles 

of nature’s engineering. Seeing the warmth of the finger and toe tips as 

a precious detail of circulatory aliveness.  In the last 20 years, I traded 

my medical studies for Certifications of Fitness Specialist, Personal 

Trainer, and Exercise as Therapy Coach. Today, during the Covid-19 

gym closures, I am recommending daily walks, hand and feet exercises 

for warm-up, and several times a day standing tall along a wall. Start 

to walk not by leaning the upper body forward, but by staying tall and 

walking like the Queen of England, always ready with a wave acknowl-

edging admiring crowds. Myself, I have a theory that since humans as-

sumed a two-legged posture we began to sway with tree branches in the 

wind and soon developed our own rhythms and dances. So, let’s enjoy 

Strauss, mellow country, or the rock of the 70’s. Barefoot of course, toes 

to mind the connection to earth.

For nearly 12 years instructing at the University of California at 

Irvine I utilized the loveliness in the campus park and indoor martial 

arts studio for group classes. In neither did I teach to music as I believe 

that with individuals or small groups the greatest potential for success 

will happen if I teach clients to feel, listen, and observe themselves in 

both outer and inner detail. Without exception men and women alike 

reported increase in self-knowledge. Inside the studio, I allowed no 

shoes and nearly everyone, after the hesitancy of being barefoot, began 

to restore their balance, posture, and naturalness in behavior, and 

really enjoy it.  In the park, we used tennis-type shoes and on individ-

ual moveable mats, bare feet. Joking and laughing was our music and 

naturally promoted relaxation and wellbeing. Most of the private clients 

were faculty members or other adults in late 50’s and up, reticent in 

manners and prestigious in movements. Most came to our gym office at 

physician recommendations. All said that they looked for results. I said, 

“Such must come from themselves; but let’s go for it and the victory will 

be yours”!

Once, a young looking, elegant lady in her early 60’s sought help 

in prevention of falling while wearing “the only kind” of shoes she ever 

wore: sleek, 3-inch heel and pointed toe pumps. In our first session at 

the mat studio, barefoot, anxious, clutching my hand, she made a couple 

shuffle steps on 4 toes. The fifths were curled up under the fourth 



because of their inborn tininess.  So, we moved to the wall mirrors for 

pleasant dance movements that I use to acquaint clients with themselves 

– that is, viewing the beauty and versatility of their movement abili-

ties as well as my noting their hindrances. The woman stretched and 

reached with visible pleasure that made me ask if she had ever practiced 

gymnastics. Only in school, she said; she clearly had had great P.E. 

teachers. “Has anyone ever looked at the little toe?” I asked. “No, it has 

not bothered me,” she replied. “Well, then if it doesn’t hurt, do you think 

you could move it a little bit?” I had her acquaint with herself further by 

millimeter releases of the tiny toes from captivity under the fourth ones. 

Forty-five minutes later she had 5 workable toes and homework for ev-

eryday to restore their strength. Several weeks later she was comfortable 

in high heels as well as tennis shoes, careful in gait, and getting in and 

out of her car without fear of falling. 

There was another woman coming to the gym to ride a stationary 

bike. For her 99th birthday, her family gave her a year of lessons with 

me. A colleague said, “It will be your fault if she does not make it to a 

100.” A former administrator at a midwestern university, although frail 

and hard of hearing, she was packed with intellectual energy. Togeth-

er, therefore, we established training objective. She felt balanced on 

the bike but walked using one or sometime two hiking canes. Thus, 

beside general exercises, we established goals of her sitting down and 

raising on her own and using canes only in unsafe terrains. In a year 

she walked sprightly to her 100th birthday party at the campus pizza 

restaurant.

A physician referred to the gym a star professor to whom one 

bowed without hesitation for exercises not requiring bending or twisting. 

That is what the martial arts studio is for, I said, my mind sending 

thanks to the afterlife of Moshe Feldenkrais, the mid-century engineer, 

scientist, and fitness enthusiast who detailed inner and outer body 

architectural interconnectedness through proprioception and movement, 

thus increasing self-awareness and self-healing. It was well suited to a 

person of analytical mind and agile footwork which as weeks went by 

showed some leftover athleticism. One morning I suggested a warm-up 

jog along the indoor basketball courts and brought along a basketball. 

He showed obvious familiarity with it and so I asked, “Would you like 

to play a HORSE game?”  “Sure,” he said. “OK, you go first,” I said. The 

game consists of 5 shots on the basket along the free throw area. Each 

scored basket earns a letter and progress to the next station. A missed 

basket gives the ball to the next person.

 My client scored H-O-R-S before he missed a basket! “I’m not 

playing!” I exclaimed, for good reason. Only then did he explain that 

over 40 years ago he was a star in his high school team. Afterward in 

study pursuits, he found no time for basketball, but that morning, to his 

own surprise as well as mine, his skills reappeared. How amazing it is 

to be a human being! Feet planted on the Earth, dreams reaching to the 

universe and minds storing experiences for times of need!

One of the great ballerinas of the 20thcentury, Maya Plisetskaya, 
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was quoted once, extending her foot with appreciation, that a foot size 

6.5 can deliver such versatility of actions. Beside fabulous dancers, how 

many people can see their ankles and feet as a masterpiece? A pyramid 

of 26 bones, 31 joints, and 20 muscles, ligaments, and variety of connec-

tive and vascular tissues and nerves all of which contend with nuances 

of gravity and instantly respond to a variety of stressors every moment 

of our lifetime! A nation is healthy when its people are healthy. 

I tell my stories to help inspire movement and bring attention to 

the importance of loving our perfectly structured human body, all of 

it – head to toe. Let us put our nation on its feet, literally and physically.  

Ode to Movement! 

Olga Fikotova Connolly is a 5-time Olympian. She won the gold medal 

for Czechoslovakia in the discus throw at the 1956 Olympics Games in 

Australia. It was there that she met American hammer thrower Harold 

Connolly whom she eventually married. Now in her 80s, Connolly’s career 

focuses on holistic fitness studies and training in Nevada.  
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Olga Fikotova Connolly threw the discus for the United States in 
the 1960 Olympic Games in Rome, Italy. She had won the gold 
medal for her throw at the 1956 Olympic Games in Melbourne, 
Australia. She would go on to represent the United States at 
the Olympic Games in 1964, 1968, and 1972, where she was 
elected to carry the US Flag during the opening ceremony.  
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From the COVID-19 Frontlines

Recovery from COVID-19 Brings 
Lasting Immunity

• The immune systems of more than 95% of people who recovered 

from COVID-19 had durable memories of the virus up to 8 months 

after infection.

• The results provide hope that people receiving SARS-CoV-2 

vaccines will develop similar lasting immune memories after 

vaccination. 

After people recover from infection with a virus, the immune system 

retains a memory of it. Immune cells and proteins that circulate in the body 

can recognize and kill the pathogen if it’s encountered again, protecting 

against disease and reducing illness severity.

This long-term immune protection involves several components. 

Antibodies recognize foreign substances like viruses and neutralize them. 

Different types of T cells help recognize and kill pathogens. B cells make 

new antibodies when the body needs them.

All of these immune-system components have been found in people 

who recover from SARS-CoV-2, the virus that causes COVID-19. But 

the details of this immune response and how long it lasts after infection 

have been unclear. Scattered reports of reinfection with SARS-CoV-2 

have raised concerns that the immune response to the virus might not be 

durable.

To better understand immune memory of SARS-CoV-2, researchers 

led by Daniela Weiskopf, PhD, from the La Jolla Institute for Immunology 

analyzed immune cells and antibodies from almost 200 people who had 

been exposed to SARS-CoV-2 and recovered.

Time since infection ranged from 6 days after symptom onset to 8 

months later. More than 40 participants had been recovered for more than 

6 months before the study began. About 50 people provided blood samples 

at more than one time after infection.  

Source: Dan JM, Mateus J, Kato Y, et al. Immunological memory to 

SARS-CoV-2 assessed for up to 8 months after infection. Science. 2021 Feb 

5;371(6529):eabf4063. 

Cost of the Pandemic: ↓ in Physical Activity, ↓ Sleep, ↑Depression 
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Figure 1: Summarized representation of studies which 
investigated the impact of the COVID-19 pandemic on physical 
activity, sleep, and mental health. These studies highlighted 
that, during the COVID-19 pandemic, the activity level has been 
reduced in both the general population and those with chronic 
illness (eg, hypertension), and sleep quality has deteriorated. 
Other studies suggested that during the pandemic, depression, 
anxiety, and mental health disorder have been increased 
compared to pre-pandemic. However, these studies were limited 
to create a link between changes in the pattern of physical 
activities a activities and sleep with changes in depression 
symptoms in the context of a prospective study design.  

Source: Mishra R, Park C, York MK, et al. Decrease 

in mobility during the COVID-19 pandemic and its 

association with increase in depression among older 

adults: a longitudinal remote mobility monitoring using 

a wearable sensor. Sensors. 2021;21:3090. Use is per the 

Creative Commons License CC BY 4.0.
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New research network tackles 
diabetic foot complications 

Six U.S. research institutions are launching a new multicenter network 

to study diabetic foot ulcers, a common complication of diabetes and 

the leading cause of lower limb amputations in the United States. The 

Diabetic Foot Consortium (DFC, diabeticfootconsortium.org) aims to lay 

the foundation for a clinical trial network to test how to improve diabetic 

wound healing and prevent amputations among the 27 million American 

adults with diabetes. The DFC is supported by the NIH’s National Institute 

of Diabetes and Digestive and Kidney Diseases (NIDDK).

This consortium is designed to address a major research gap in 

finding ways to effectively treat diabetic foot ulcers and to prevent the risk 

of complicated infections and potential amputation.

The first studies will focus on finding biomarkers in people with 

diabetic foot ulcers that can guide treatment and predict how the ulcer will 

heal and the likelihood of it returning. For example, the first study, led by 

the Indiana University School of Medicine, will test whether body fluid 

leaking through the skin on a newly healed ulcer can predict how likely an 

ulcer might return. A second study, led by the University of Miami, will test 

whether the presence of or a change in specific cellular proteins in tissue 

samples from an ulcer can predict the likelihood of healing in the next 12 

weeks.

Up to 34% of people with diabetes will develop a foot ulcer in their 

lifetime, and half of foot ulcers become infected. Each year, about 100,000 

Americans with diabetes will lose part of their lower limb because a foot 

ulcer becomes infected or does not heal. 

Each clinical research site in the DFC will recruit up to 70 participants 

per study who are undergoing foot ulcer treatment or follow-up care. Each 

biomarker will be tested in its own study within the larger network. Re-

searchers will collect various measurements, biological samples, and other 

data over two years. 

“Many complicating factors of diabetes interrupt the healing process, 

making diabetic foot ulcers extremely difficult to treat. Those factors also 

make studying effective treatments challenging,” said DFC Study Chair Dr. 

Geoffrey Gurtner, professor of surgery at Stanford University. “This group 

of studies represents a remarkable opportunity to learn if these biomarkers 

can predict healing or recurrence in a large group of patients and if they 

can be tools to improve how foot ulcers are treated and healed.”

Participating centers are University of Michigan at Ann Arbor; Univer-

sity of California, San Francisco; Stanford University, Palo Alto, California; 

University of Miami Miller School of Medicine; University of Pittsburgh; 

and Indiana University, Indianapolis. The University of Michigan also 

serves as the data coordinating center for the study. Biomarker analysis will 

be conducted by the Indiana University and the University of Miami.  

Supplement improves glucose 
metabolism in women’s muscle 
In a small trial, the muscles of women who took a supplement called nico-

tinamide mononucleotide for 10 weeks had improvements in their ability to 

process blood glucose, an important finding in the search for ways to help 

prevent or manage diabetes in people.

Nicotinamide adenine dinucleotide (NAD+), a compound that 

declines with aging and obesity, is thought to play a role in healthy glucose 

metabolism. The body needs nicotinamide mononucleotide (NMN) to 

produce NAD+. Studies have found that NMN could improve the ability 

of obese mice to process glucose and increase insulin sensitivity. NMN is 

currently marketed in the U.S. as a dietary supplement, though no studies 

have tested it in humans.

To fill this gap, researchers led by Dr. Samuel Klein from Washington 

University in St. Louis enrolled 25 postmenopausal women with predia-

betes in a randomized clinical trial. Thirteen women received daily NMN 

supplements for 10 weeks, and 12 received placebo pills. The researchers 

analyzed glucose metabolism in muscles and took other measurements 

before and after supplementation. Results for the study were published on 

April 22, 2021, in Science.

After 10 weeks of treatment, NAD+ levels increased in the blood cells 

of women who had received NMN, but not those who took the placebo. 

Changes in certain proteins indicated that the muscles in women who took 

NMN produced and used more NAD+ than those in women who took the 

placebo. The ability of the muscles to use glucose in response to insulin 

increased by about 25%, an improvement similar to that seen after people 

lose about 10% of body weight.

Studies are continuing in both men and women.  

Source: Yoshino M, Yoshino J, Kayser BD, et al.  Nicotinamide mononu-

cleotide increases muscle insulin sensitivity in prediabetic women. Science. 

2021 Apr 22:eabe9985.

Donnell Hayes participates in a Diabetic Foot Consortium biomarker study at Indiana 
University. Marco Gutierrez, Indiana University School of Medicine.
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By Windy Cole, DPM, CWSP

Treating hard-to-heal wounds can be extremely 

challenging. Emerging theragnostic technolo-

gies entering into the space have the potential 

to transform how wound care is delivered. Pres-

ently, wound care assessment and monitoring 

is quite subjective and may vary from clinician 

to clinician. Most commonly, visual inspection 

and manual measurements are used to assess 

wound progress. Wound inspections typically 

require dressing removal and may result in sub-

optimal dressing change frequency, increased 

clinical inspection time, patient discomfort, 

and increased cost of wasted dressings. When 

indicated, clinicians may employ the use of 

cultures, biopsies, and other laboratory tests, 

but those studies take time to process and may 

cause a delay in treatment. In essence, we are 

often practicing ‘reactive’ wound care. It would 

therefore stand to reason that a more proac-

tive method of wound assessment that could 

provide clinicians better quantitative data in 

a timely way may be extremely helpful. In the 

near future, a host of “smart” bandage options 

may be able to do just that. 

The intended function of standard ban-

dage materials is to provide a moist wound 

healing environment and promote wound 

healing while also serving as protection against 

contamination. A “smart” bandage would 

perform these functions plus a whole lot more. 

Research is currently underway on several 

different bandage systems containing embed-

ded sensors that can wirelessly communicate 

various valuable wound parameters. These 

products can autonomously monitor both the 

condition of the wound and the dressing itself. 

This information will give clinicians a real-time 

quantitative view into the wound environment 

and will help facilitate more expedient and 

personalized wound care therapies. Some of the 

specific wound parameters that could potential-

ly be monitored include:

PH: PH plays a vital role in wound heal-

ing. Measuring PH levels could play a signifi-

cant role in early identification of non-healing 

wounds. Healing or acute wounds tend to oper-

ate in a slightly acidic environment, typically in 

the 5 – 6 PH range. In contrast, hard-to-heal or 

chronic wounds exhibit PH ranges between 7 – 

9. This is thought to be in part due to increased 

levels of bacteria. Large changes in PH could 

therefore serve as an early alarm to the poten-

tial for wound infection. 

Exudate: Key quantitative data such as 

exudate quality, volume, rate, and dressing 

saturation could help clinicians and patients 

eliminate unnecessary dressing changes and 

has the potential to decrease patient discomfort 

and overall healthcare costs. Very dry or very 

wet wound environments will hinder healing. 

Smart dressings that contain saturation indica-

tors or moisture mapping have the potential to 

iStockphoto.com #1274381193

WOUND CARE UPDATE
Smart Bandages: Science Fiction or 
The Future of Wound Care

Increased and prolonged temperatures in a chronic 
wound can indicate inflammation and be a sign of 

bacterial infection. 
Continued on page 22
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Continued from page 21

help decrease patient morbidity while promot-

ing wound healing. 

Temperature: Most cellular functions 

are affected by temperature. Increased and 

prolonged temperatures in a chronic wound can 

indicate inflammation and be a sign of bacterial 

infection. If infrared thermography could be 

incorporated into smart bandage systems to 

continuously monitor wound temperature, it 

may serve as an expedited method of detecting 

wound infection. 

Oxygen: Oxygen plays a key role in all 

stages of wound healing. Without adequate ox-

ygen levels, wound healing becomes impaired. 

Studies have shown that the partial pressure 

of O2 in the exudate of a non-healing wound 

is 5mmHg – 20mmHg compared to 30mmHg 

– 50mmHg seen in healthy tissues. Smart 

dressings that can monitor cutaneous oxygen 

have real potential application in wearables. 

“Smart” dressings also have the potential 

of delivering medication or treatments with 

minimal invasiveness. A team at the VA Health 

System in Cleveland, Ohio, is working on a 

“smart” bandage that contains both a microchip 

and sensors that utilize electrical stimulation 

to treat chronic wounds. The bandage can stay 

in place for up to 7 days. The hope is that in 

the future this smart bandage may sync up to 

the patient’s phone and directly transmit this 

information to the patient and their health-

care provider allowing for real-time treatment 

adjustments. The therapy could be delivered 

remotely through the bandage as to not disturb 

the wound dressing. There is also potential to 

decrease the frequency of out-patient wound 

clinic visits. 

While there are a number of “smart dress-

ings” in development and several prototypes 

undergoing preliminary testing on humans, 

there are none available for commercial use 

at this writing. The challenge seems to be 

producing a wearable monitoring dressing that 

contains the technical components, but remains 

cost effective and practical. The current focus 

is on the development of miniaturized sensing 

apparatuses that are able to wirelessly transmit 

data using only minimal power. To be widely 

accepted by wound care patients and clinicians 

these bandages must be comfortable, low 

profile, long-wearing, biocompatible, disposable 

and easy to use. 

There is significant potential for these 

emerging “smart” bandages in the field of 
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wound healing. Monitoring devices that can 

help guide clinicians to develop the best treat-

ment plans based on data collected in real time 

could be a real game changer. There remain 

several hurdles that will need to be overcome 

such as developing low-power, low-cost and 

flexible electronic sensors that are not disrupt-

ed by biochemical waste or wound exudate. 

Keep your eyes out for these next generation 

of smart wound monitoring technologies. With 

the potential to objectively measure biomarkers 

and assist in effective treatment delivery, these 

“smart” bandages may indeed be the future of 

wound care. 
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By Mathias B. Forrester, BS

Background: Pickleball is a paddle sport that combines many of the 

elements of tennis, badminton, and ping-pong. It is reported to be 

increasingly popular in the United States (US), particularly among 

older adults. There is limited published information on pickle-

ball-related injuries, including those involving the lower extremity. 

The objective of this study was to describe pickleball-related injuries 

involving the lower extremity treated in US emergency departments 

(EDs).

Methods: An analysis was performed of pickleball-related inju-

ries involving the lower extremity using data from the National 

Electronic Injury Surveillance System (NEISS) of the US Consumer 

Product Safety Commission (CPSC) during 2000-2019.

Results: A total of 172 pickleball-related injuries involving the lower 

extremity were identified, resulting in a national estimate of 10,504 

such injuries. Of the estimated injuries, 6.6% occurred during 

2000-2011, 14.5% during 2012-2015, and 78.9% during 2016-2019. 

Patients age 60 years or older accounted for 78.7% of the patients; 

62.2% were male. The most common injuries were sprain or strain 

(76.3%) and fracture (7.6%). The most frequently affected body 

part was the lower leg (43.9%), ankle (21.3%), and knee (19.3%). 

The patient was treated or evaluated and released from the ED in 

98.8% of the estimated injuries.

Conclusions: Pickleball-related injuries involving the lower ex-

tremity have been increasing in recent years. Patients with injuries 

tended to be older and male. Their injuries were most frequently a 

sprain or strain and affected the lower leg. The majority of patients 

were treated or evaluated at an ED and then released.

Pickleball is a paddle sport that combines elements of tennis, bad-

minton, and ping-pong. It can be played indoors and outdoors on a 

badminton-sized court with a modified tennis net. Pickleball uses 

a paddle larger than a ping-pong paddle but smaller than a tennis 

racquet and a plastic ball with holes similar to a whiffle ball. It can 

be played as singles or doubles (two players to a team).1,2

Pickleball is becoming increasingly popular in the United 

States (US).2 According to the Sports and Fitness Industry Associ-

ation (SFIA) 2019 Pickleball Participant Report, pickleball had 3.3 

million players in the United States (US). The growth rate for all 

players from 2015 to 2018 was 29.1%.1 The sport is popular with 

community centers, physical education classes, YMCA facilities, and 

retirement communities.1 The sport is particularly popular among 

older adults because it is a low-impact sport, easy to learn, fosters 

positive social interaction, and provides health benefits.3-5

Injuries may occur while playing pickleball. Anecdotal reports 

have described injuries such as sprains, strains, and fractures to the 

limbs; tendonitis or tendon rupture; plantar fasciitis; rotator-cuff 

injuries; and blunt trauma to the head.3 A study of an estimated 

19,012 pickleball-related injuries treated at US emergency depart-

ments (EDs) during 2001-2017 found the most frequently reported 

injuries to be sprain or strain, fracture, contusion or abrasion, and 

laceration. This study also reported that the most commonly affect-

ed body part was the lower extremity, comprising 32.0% of the esti-

mated pickleball-related injuries.6 With the increasing popularity of 

this sport, the number of injuries might be expected to increase.

The objective of this study was to characterize pickleball-relat-

ed injuries involving the lower extremity treated in US EDs.

Methods
Data were downloaded from the National Electronic Injury 

Surveillance System (NEISS) website at https://www.cpsc.gov/

cgibin/NEISSQuery/home.aspx. The NEISS is operated by the 

US Consumer Product Safety Commission (CPSC). The NEISS 

collects data on consumer product-related injuries in the US from 

the EDs of approximately 100 hospitals as a probabilistic sample 

of the more than 5,000 hospitals with EDs in the US. The NEISS 

is a stratified sample based on ED size and geographic location. 

Professional NEISS coders view the medical charts at the selected 

hospitals and collect and code information including patient de-

mographics and basic injury information, such as injury diagnosis, 

body parts affected, and location where the injury occurred as well 

as a brief narrative describing the incident.7,8 Data are publicly 

available and de-identified; therefore, the study is exempt from 

institutional review board approval.

Continued on page 26

Pickleball-related Injuries Involving the Lower 
Extremity Treated in Emergency Departments
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Figure 1. Annual estimated number of pickleball-related injuries involving the lower extremity treated in United States emergency 
departments, National Electronic Injury Surveillance System (NEISS)

Photographs are courtesy of Alan Herzberg, Jr. 

“Injuries may occur while playing 
pickleball. Anecdotal reports have 
described injuries such as sprains, 
strains, and fractures to the limbs; 

tendonitis or tendon rupture; 
plantar fasciitis; rotator-cuff injuries; 

and blunt trauma to the head.” 



Table 1. Selected characteristics of pickleball-related injuries involving the lower extremity treated in United States 
emergency departments, National Electronic Injury Surveillance System, 2000-2019
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Time period No. Est. 
 No. % No. % 95% CI 
4-year period      
     2000-2003 2 1.2 55 0.5 - 
     2004-2007 2 1.2 117 1.1 - 
     2008-2011 12 7.0 518 4.9 - 
     2012-2015 23 13.4 1,527 14.5 795-2,260 
     2016-2019 133 77.3 8,286 78.9 5,974-10,598 
Season      
     December-February 64 37.2 4,141 39.4 2,747-5,536 
     March-May 58 33.7 3,671 34.9 2,388-4,953 
     June-August 19 11.0 1,072 10.2 - 
     September-November 31 18.0 1,621 15.4 863-2,379 
Patient age (years)      
     06-12 1 0.6 6 0.1 - 
     13-19 7 4.1 285 2.7 - 
     20-29 3 1.7 203 1.9 - 
     30-39 3 1.7 122 1.2 - 
     40-49 14 8.1 657 6.3 - 
     50-59 18 10.5 961 9.1 - 
     60-69 87 50.6 5,887 56.0 4,093-7,681 
     70+ 39 22.7 2,383 22.7 1,422-3,345 
Patient sex      
     Male 105 61.0 6,536 62.2 4,599-8,474 
     Female 67 39.0 3,968 37.8 2,614-5,321 
Injury location      
     Place of recreation or sports 128 74.4 8,337 79.4 6,014-10,660 
     School 7 4.1 286 2.7 - 
     Home 4 2.3 257 2.4 - 
     Other public property 4 2.3 217 2.1 - 
     Street or highway 1 0.6 15 0.1 - 
     Not recorded 28 16.3 1,393 13.3 698-2,088 
Disposition      
     Treated or examined in the 
     emergency department and 
      released 

167 97.1 10,383 98.8 7,639-13,127 

     Treated and admitted for 
     hospitalization 5 2.9 121 1.2 - 

Total 172  10,504  7,736-13,273 
No. = Number 
Est. = Weighted estimate (sum of the Weight numeric field in the National Electronic Injury Surveillance System 
database). The numbers in the Weight field are not whole numbers but include decimals. As a result of rounding to 
whole numbers when performing analyses, the sum of the estimates for a given variable might not equal the total. 
The Consumer Product Safety Commission considers an estimate unstable and potentially unreliable when the 
number of records used is <20 or the estimate is <1,200. 
95% CI = 95% confidence interval. Not calculated if the estimate is <1,200. 
 



Cases were pickleball-related injuries involving the lower extremity 

reported to the NEISS during 2000-2019. The NEISS database contains 

three numeric fields (Product_1, Product_2, Product_3) for coding the 

product(s) involved in an injury. There are a number of product codes for 

various sports and other physical activities; however, there is no product 

code for pickleball. In order to identify pickleball-related injuries, all 

records with a Narrative text field containing the letter groups “pic” and 

“bal” were identified. For this subset of records, the Narrative fields were 

individually examined to determine whether they indicated the injury was 

related to pickleball. Those records that indicated the injury was related to 

pickleball were included in the study.

The NEISS database also has the Body_Part numeric field for coding 

the body part that was injured. Only those records with body part codes 

for the lower extremity [Knee; Leg, lower (not including knee or ankle); 

Ankle; Leg, upper; Foot; Toe; Lower leg (Old)] were included in the study.

The distribution of cases and national injury estimates were 

determined for treatment year and season, patient age and sex, location 

where the injury occurred, disposition, diagnosis, and affected body part. 

National injury estimates were calculated by summing the values in the 

Weight numeric field in the publicly available NEISS database. The 95% 

confidence intervals (CIs) were calculated for the estimates. The CPSC 

considers an estimate unstable and potentially unreliable when the num-

ber of records used is <20 or the estimate is <1,200.7 For those variable 

subgroups where the estimate was <1,200, 95% CIs were not calculated.

Results
A total of 172 pickleball-related injuries involving the lower extremity 

were identified, resulting in a national estimate of 10,504 (95% CI 7,736 

– 13,273) lower extremity injuries, or 26.7% of the 39,368 total estimated 

pickleball-related injuries involving any body part. (The only body part 

representing a higher proportion of total estimated injuries was the upper 

extremity, accounting for 11,703 or 29.7% of the total estimated injuries.) 

Figure 1 shows the annual estimate of pickleball-related injuries involving 

the lower extremity, and Table 1 shows the number of injuries by 4-year 

period. During 2000-2013, the annual estimate ranged between 0 and 

168 injuries. The annual estimate increased each year after 2013, from 

291 injuries in 2014 to 3,175 injuries in 2019, an increase of almost 11 

times over the 6-year period. The highest proportion of injuries occurred 

during December-February followed by March-May.

Table 1 presents various characteristics of pickleball-related injuries 

involving the lower extremity. The highest proportion of patients was age 

60-69 years followed by 70 years or older; patients age 60 years or older 

accounted for 8,271 (78.7%) of the estimated injuries. The majority of 

patients were male. Most of the injuries occurred at a sports or recreation-

al facility. Almost all of the patients were treated or examined in the ED 

and released.

Table 2 shows the type of injury. Most of the injuries were a sprain 

or strain followed by a fracture and contusion or abrasion. The affected 

body part was most often the lower leg (not including the knee or ankle) 

followed by the ankle and knee.
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Discussion
This study describes pickleball-related injuries involving the lower ex-

tremity treated in US EDs over a 20-year period. Like many other sports, 

injuries may occur while playing pickleball. However, there is limited 

information on pickleball-related injuries, including injuries involving the 

lower extremity.3,6

While the annual estimated number of pickleball-related injuries 

involving the lower extremity reported during 2000-2013 was relatively 

small, the estimated number of injuries increased each year afterward, 

with the estimated number of injuries in 2019 representing 30.2% of all 

estimated injuries involving the lower extremity during the 20-year time 

period and being almost 11 times that reported during 2014. The recent 

increase in pickleball-related injuries involving the lower extremity may 

be related to an increasing number of persons playing the sport.1,2 If this 

increase in participation continues, then an increasing number of injuries 

may be expected in the future.

Patients with pickleball-related injuries involving the lower extrem-

ity tended to be older, with patients age 60 years or older accounting for 

78.7% of the patients. This pattern might be expected considering that 

pickleball is particularly popular among older adults.3-5 According to the 

SFIA 2019 Pickleball Participant Report, 64% of core players (persons 

who play 8 or more times per year) were age 55 years or older.1

The majority (62.2%) of the patients were male. This proportion is 

almost the same as the SFIA 2019 Pickleball Participant Report, which 

noted 62% of pickleball participants to be men.1

The most common lower extremity injuries associated with pickle-

ball were a sprain or strain (76.3%), and the part of the lower extremity 

most often injured was the lower leg (43.9%) followed by the ankle 

(21.3%) and knee (19.3%). When the specific diagnosis and body part 

involved in an injury were examined together, the most frequently re-

ported injuries were sprain or strain of the lower leg (39.2%) followed by 

the ankle (18.5%) and knee (9.8%). The majority (98.8%) of the patients 

were treated or evaluated in the ED and then released. This might be 

expected, considering that, for the most part, sprains and strains and the 

other diagnoses reported with injuries of the lower extremity (fracture, 

contusion or abrasion, hematoma, dislocation) might not require exten-

sive treatment at a healthcare facility.

There are limitations to this study. Cases were identified by searching 

for “pic” and “bal” in the electronic record narrative. Pickleball-related 

injuries where these terms were not recorded in the narrative would not 

have been included in this investigation. Only those injuries treated at an 

ED were included. The number of pickleball-related injuries involving the 

lower extremity not seen at an ED is unknown. In addition, there were rel-

atively few cases. This is particularly important when calculating estimates, 

which may be unstable and potentially unreliable when a small number of 

cases are being examined.

In conclusion, this study found that pickleball-related injuries involv-
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ing the lower extremity have been increasing in 

recent years. Patients with such injuries tended to 

be older and male. Their injuries were most often 

a sprain or strain and affected the lower leg. Most 

patients were treated or evaluated at an ED and 

then released.  

Mathias B. Forrester, BS, is an independent 

researcher in Austin, Texas. Now retired, he previ-

ously performed public health research for various 

university and government programs for 33 years. 

References

1. USA Pickleball Association. 2020 pickleball 

fact sheet. Available at https://usapickleball.

org/wp-content/uploads/2020/03/2020-

FAct-Sheet-3_30_20.pdf. Accessed March 

1, 2021.

2. Loudin A. Pickleball: The fastest growing 

sport you’ve never heard of. NBC News. 

April 21, 2019. Available at https://www.

nbcnews.com/better/lifestyle/pickleball-

fastest-growing-sport-you-ve-never-heard-

ncna992106. Accessed March 1, 2021.

3. Quail MT. Caring for patients with pickleball 

injuries. Nursing. 2019;49(4):16-17.

4. Casper JM, Jeon JH. Psychological connec-

tion to pickleball: assessing motives and par-

ticipation in older adults. J Aging Phys Act 

2018:Online ahead of print. doi: 10.1123/

japa.2017-0381.

5. Ryu J, Yang H, Kim AC, et al. Understanding 

pickleball as a new leisure pursuit among 

older adults. Educ Gerontol. 2018;44:128-

138.

6. Forrester MB. Pickleball-related injuries 

treated in emergency departments. J Emerg 

Med. 2020;58(2):275-279.

7. United States Consumer Product Safety 

Commission. National Electronic In-

jury Surveillance System (NEISS). 

Available at https://www.cpsc.gov/

Research--Statistics/NEISS-Injury-Data/

Explanation-Of-NEISS-Estimates-Ob-

tained-Through-The-CPSC-Website. Ac-

cessed March 1, 2020.

8. United States Consumer Product Safety 

Commission. NEISS Coding Manual. Jan-

uary 2019. Available at https://www.cpsc.

gov/s3fs-public/2019_NEISS_Coding_

Manual.pdf. Accessed March 1, 2021.

30 5.21  lermagazine.com

Continued from page 28

Table 2. Type of injury of pickleball-related injuries involving the lower extremity treated in United States 
emergency departments, National Electronic Injury Surveillance System, 2000-2019

 
Variable No. Est. 
 No. % No. % 95% CI 
Type of injury      
     Strain or sprain  126 73.3 8,017 76.3 5,762-10,273 
     Fracture 17 9.9 796 7.6 - 
     Contusion or abrasion 8 4.7 512 4.9 - 
     Hematoma 3 1.7 173 1.6 - 
     Dislocation 1 0.6 90 0.9 - 
     Other/not stated 17 9.9 916 8.7 - 
Body part affected      
     Lower leg (not including knee 
     or ankle) 72 41.9 4,615 43.9 3,109-6,120 
     Ankle 39 22.7 2,236 21.3 1,313-3,158 
     Knee 36 20.9 2,024 19.3 1,157-2,890 
     Foot 14 8.1 934 8.9 - 
     Upper leg 8 4.7 495 4.7 - 
     Toe 3 1.7 200 1.9 - 
Most common diagnosis and body part affected 
     Lower leg (not including knee 
     or ankle) sprain or strain 61 35.5 4,117 39.2 2,728-5,506 

     Ankle sprain or strain 31 18.0 1,941 18.5 1,096-2,785 
     Knee sprain or strain 21 12.2 1,028 9.8 - 
     Foot sprain or strain 8 4.7 524 5.0 - 
Total 172  10,504  7,736-13,273 

No. = Number 
Est. = Weighted estimate (sum of the Weight numeric field in the National Electronic Injury Surveillance System 
database). The numbers in the Weight field are not whole numbers but include decimals. As a result of rounding to 
whole numbers when performing analyses, the sum of the estimates for a given variable might not equal the total. 
The Consumer Product Safety Commission considers an estimate unstable and potentially unreliable when the 
number of records used is <20 or the estimate is <1,200. 
95% CI = 95% confidence interval. Not calculated if the estimate is <1,200. 
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By Robert Weil, DPM 

Pickleball has exploded in popularity the past 

decade or so. Especially with seniors! More than 

3 million people of all ages in the United States 

alone play and that number is growing by 10% 

every year, according to Athletic Business. The 

allure of the sport, especially for seniors, is that 

there isn’t a lot of running, but there is a lot of 

competition.

I remember 6 or 7 years ago when a 

husband/wife “tennis-playing couple” in their 

mid-60s had come for their orthotics follow-up 

(they’ve benefited from them for 20 years). They 

told me about their new passion – pickleball! 

My response was “What’s that?” Turns out 

pickleball is a paddle sport (like a racquet sport) 

that uses paddles, a net, and a whiffle-like ball 

played on a court about half the size of a bas-

ketball court. It’s a combination of badminton, 

table tennis, and tennis. It can be played singles 

or doubles, inside or out. Sounds like fun, 

right? It does offer some great exercise and even 

competition. However, pickleball is PHYSICAL! 

Think tennis and racquetball – lots of quick 

movements, starts and stops, multiple direc-

tions. Given the sport’s growth, clinicians can 

expect clients to report playing. Here are some 

important factors to pay attention to: patient 

history, shoes and equipment concerns, and 

injury prevention and common lower extremity 

injuries.

1.  Patient’s Medical history. As with most 

things, getting the patient’s history (if you don’t 

already have it) is important when they report 

starting a new activity. Be sure to elicit physical 

joint and muscle history, body type and foot 

mechanics. Does the client have flat, hyper-pro-

nated or high arch feet? Is the client bow-legged 

or knocked kneed? Are there problems with 

arthritis? Because pickleball is physical and 

multi-directional, History of the foot, ankle, 

knees, hips, and back is key! And of course, the 

upper extremity is important, too. This history 

helps identify existing and potential weak links 

in the kinetic chain and provides an opportunity 

to talk about how to prevent injuries. Provide 

guidance on how to properly warm up and 

stretch and strengthen all these areas. Explain 

how doing so is essential to preventing problems 

and may even enhance performance.

2. Shoes and Paddles. Like all sports and physi-

cal activities, proper shoes are key. Proper fitting 

of shoes is also of major importance. It surprises 

many that almost 50% of individuals do not 

have correctly fitting shoes, especially in width. 

At present, there are no dedicated pickleball 

shoes. But players can look for shoes created for 

other sports that share the qualities needed for 

pickleball. For the most part, you want a good 

basketball-type, low or mid-top shoe with wood 

surface traction for indoors on basketball wood 

surfaces. Outdoors, look for good tennis, basket-

ball-hard surface traction shoes. Cross-trainers 

with specific sole surfaces work well, too. Run-

ning shoes are OUT – they have no side-to-side, 

multiple direction stability. As always, custom 

orthotics can play a major role in helping many 

persistent lower extremity problems.

To avoid upper extremity issues, players 

should pay attention to the paddle they are 

using and make certain the weight, the grip, and 

the overall size are correct for their musculoskel-

etal needs and their style of play.

3. Injury Prevention. Common injuries, as 

spelled out on page 25 run the gamut with 

acute injuries like ankle sprains, or knee injuries 

leading the way. Players should be advised to 

wear proper bracing for these areas if there is a 

history of problems. 

Overuse injuries can be a problem as 

well. These are often related to what I call “the 

terrible 2s” – 2 much – 2 aggressive – 2 often. 

These are warning signs to back off and allow 

proper recovery. Plantar fasciitis, Achilles, lower 

leg, shin and knee tendinitis are all conditions 

caused, aggravated, and perpetuated by multiple 

direction, start-and-stop sports like pickleball 

– particularly when foot mechanics are faulty. 

Often my famous “Intelligent Rest” recom-

mendations make good sense – trying to play 

through injuries or mask them with over-the-

counter pain meds is not smart! Injury concerns 

of these types need to be identified and treated 

promptly, especially in older players.

Conclusion
1. Be aware that pickleball is physical – 

players should be in fairly good physical condi-

tion before they start.

2. Advise players to pay attention and 

identify previous joint or muscle problems. 

Strengthening all lower extremity – core, hips, 

knees, and ankles – makes big sense. If needed, 

physical therapists or athletic trainers can 

provide guidance.

3. Encourage players to pay attention to 

proper shoes and proper fitting of said shoes.

4. Lastly, but more important, encourage 

players to have fun and enjoy the physical activ-

ity this new trend offers. 

Robert A. Weil is a sports podiatrist in private 

practice in Aurora, Illinois. He hosts “The Sports 

Doctor,” a live weekly radio show on bbsradio.

com. His book, #HeySportsParents written 

with Sharkie Zartman, is available on Amazon.

com. Dr. Weil was inducted into the prestigious 

National Fitness Hall of Fame in April 2019.

The Challenges with Pickleball:  
A Clinician’s Perspective
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Whenever I have the chance, I enjoy observing people’s standing posture 

while waiting for a bus at the NYC Port Authority Bus Terminal in New 

York City.  Most people are preoccupied with their phones and ignore 

how they stand. Some stand passively, bearing weight mostly on a single 

leg in an asymmetrical posture. Some bend one knee and turn in their 

ankle. It got me wondering: is this way of standing helping them (sub-

consciously) in energy efficiency or is it doing harm to body posture? Do 

people need directions for how to stand? 

The answer is YES, maybe they do need directions for how to stand.

In yoga, standing posture is a key element and practicing it is a 

foundation to one’s successful practice of all other yoga poses. 

Teaching how to achieve standing posture is a quill in every good 

yoga teacher’s quiver. And after many years of being a practicing physical 

therapist and practicing yoga, it’s clear that yoga’s step-by-step directions 

can help most patients (and for that matter other people as well) stand 

upright in a manner that will not cause pain or damage now or down the 

road, and may even provide additional benefits.

Maintaining proper posture during standing is linked to reducing 

improper stress and strain on body structures. Poor habitual posture 

that is not attended to is associated with clinical symptoms in chronic 

pain patients; improvements in postural awareness through body-mind 

programming are longitudinally associated with reduced pain in patients 

with spinal/shoulder pain.1 

Research shows that abnormal habitual postural patterns are asso-

ciated with musculoskeletal pain, and posture improvement leads to pain 

reduction.

Scientific Perspective on Posture
In response to evolutionary need, humans stand upright with the chain of 

balance (kinetic chain) starting at the feet, working upwards through the 

ankles, knees, hip joints, and pelvis, then through each spinal segment 

and finally ending at the cranium, thus allowing us to have a horizon-

tal eye view of the world and to achieve balance using minimal energy 

(muscle activity).2 

Some professionals see no value in attending to good standing 

posture as they report that there is lack of evidence correlating pain 

Continued on page 36

Is Standing on 2 Feet Such a Complex Task?

Figure 1. People waiting for the bus. Figure 2. Yoga standing posture consists of kinetic 
alignment from toe upwards to head, feet straight 
forward, hip width apart.

By Dalia Zwick, PT, PhD - Images created by the author

The answer is Yes and here is how to tune it. Standing upright: step-by-step instructions.



with impairment in posture.3 However, most research supports a direct 

correlation.4 This research suggests that standing for long periods of 

time creates fatigue. The body, when experiencing fatigue from long 

duration standing, will start shifting weight to one side or the other, 

creating asymmetry that affects the spine and thereby the whole body. 

Some people tend to react by locking (hyperextending) their knees and 

or “swaying their back,” which increases their lordotic curve.5 In long 

duration standing, foot posture changes as the foot and ankle complex 

will pronate more on the engaged weight-bearing foot and supinate on 

the ipsilateral foot. Poor foot posture is known to be a risk factor for hip 

and knee injuries.6  

When looking at standing posture we need to distinguish between 

2 states:

• Dynamic posture, which is how the body adapts to changing 

circumstances, or

• Static posture, which is how the body is held actively standing in 

one place. This is usually achieved by coordination and interaction 

of various muscle groups that work statically to counteract gravity 

and other forces.

In the context of this article, we relate to standing as a static pos-

ture; however, the step-by-step instructions can help when attending to 

a more dynamic posture.

Good Standing Posture How-To
Step 1. Stand with feet closely touching at the big toes or hip-width 

apart but almost parallel to each other (sagittal plane) with heels slightly 

turned outward (hips internally rotated). Weight is distributed evenly 

between the heels and the toes on both feet (Figure 3).  

Proper standing posture starts with foot placement: Stand with feet 

slightly touching at big toes, with heels slightly turned out. 

While a seemingly simple instruction, the placement and direction 

of the foot has a significant impact on the proper alignment of the prox-

imal joints such as the knee and hip. In biomechanics, inverse dynamics 

is used to explain that the distal component, here the foot, influences the 

alignment of knee and hip position. The position, direction, and move-

ment of the foot in standing is part of a kinematic chain where movement 

at the distal joint produces or affects movement at the proximal joint in 

the kinetic link.7 In other words, when you move one end of the kinetic 

chain, you influence all the proximal components of said chain.  

Evolutionary Error?
The hip joint is a ball and socket joint that consists of 2 bones: the femur 

and the acetabulum, which is part of the pelvis (Figure 4). The ball-and-

socket joint, also called a spherical joint, is a joint in which the rounded 

surface of a bone (the ball-head of the femur) moves within a depression 
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Figure 3. An example of good standing posture: 
note heels slightly turned out. 

Figure 4. A) The hip joint consists of the femur, left, and the acetabulum of the pelvis, right. B) When feet point outward while 
standing, the femur head does not sit properly in the acetabulum, creating a “black crescent.” C) The ball-head of the femur 
moves within the socket created by acetabulum.
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or socket (the acetabulum of the hip) on another bone, allowing greater 

freedom of movement than any other type of joint. 

However, when a person stands erect in a relaxed posture, the hips 

are in a straight position that corresponds to the erect standing posture 

with feet pointing out, thus the femur’s head is not entirely covered by 

the acetabulum. The head of the femur is exposed superiorly and anteri-

orly (in the socket, Figure 4C), creating a “black crescent.”8  This means 

that the head of the femur and acetabulum (socket) have some areas 

that are uncovered or incongruous; this incomplete contact positioning 

contributes to load distribution changes which may cause bone and joint 

changes.9 Over time, these repeated minor changes can lead to the devel-

opment of osteoarthritis in some individuals. 

How to correct the incongruity? Align feet and legs in standing so 

that toes are either slightly touching or close to each other, with heels out 

or feet paralleled as noted above.

In evolutionary terms, this correct physiological position of the hip 

corresponds to the quadruped position on all fours. Kapandji observed 

that during evolution, the transition from the quadruped to the biped 

state led to the loss of coincidence of the articular surface of the hip 

joint.8 Figure 5 depicts the flexion, abduction, and external rotation at 

Figure 5. This position depicts the flexion, abduction, and external rotation at the 
human hip joint that is akin to a quadruped hip joint stance; here, the hip joint has the 
best coincidence of the articular surfaces between the femur and the acetabulum.



the hip joint akin to a quadruped stance; here, the hip joint has the best 

coincidence of the articular surface. 

To get the same amount of joint coincidence in a bipedal standing 

positioning stance, the hip is extended, adducted and internally rotated, 

so foot/toes need to be slightly inward with heels apart as displayed in 

Figure 6.

My Clinical Perspective
My interest in step-by-step instruction for proper standing posture came 

from my desire to add expertise to my physical therapy background 

which uses a manual skill biomechanics rationale. Therapists assess 

standing by viewing posture as static and dynamic body alignment, 

including symmetry and deviation from midline. As a therapist, I know 

how to perform evaluation and manual correction of standing posture; 

however, I felt I lacked the knowledge in how to give step-by-step verbal 

instruction of a good standing posture. That’s where my Iyengar Yoga 

practice and training comes in.

“I will teach you how to stand on your own 2 feet,” B.K.S. Iyengar, 

the Indian yoga guru, told Mary Palmer when she asked to train with 

him decades ago. Ms. Palmer, who would become mother to Mary Dunn 

who would become a well-known Iyengar Yoga teacher, ended up spend-

ing years studying with Guru Iyengar during her stays in India and in 

other places he taught. In turn, Ms. Dunn opened the first Iyengar Yoga 

Institute in America in 1976; today, she is credited as the person who 

introduced Iyengar Yoga to the United States, where at present, it has 

millions of dedicated practitioners. I was lucky enough to have her as a 

teacher and a friend.

Iyengar Yoga is a style or method of Hatha Yoga that follows a 

specific sequence of poses. These pose sequences are to be practiced with 

great attention given to the precision of postural/physiological alignment. 

Iyengar’s attention to alignment is evident when he said, “People do not 

pay attention to the correct method of standing. ...It is therefore essential 

to master the art of standing correctly.”10

Standing correctly is essential in Iyengar Yoga practice and teach-

ing how to do so is an artform in itself. I respect how yoga teachers can 

instruct a large group of people in correct standing posture with words 

and demonstration only. I am still in an awe at how everyone in a group 

of hundreds at times can correctly follow the verbal instructions.

The yoga pose of Tadasana or Mountain pose, the basis for all other 

poses, is considered the easiest and yet most complicated yoga pose. 

Tadasana is a static standing posture where a practitioner is following 

instructions to correctly align bones and joints and isometrically activate 

supportive muscles. These key muscles allow bones at different regions 

of the body to stay in proper alignment. Physical therapists often resort to 

the use of their hands to instruct, direct, guide, or support regions of the 

body of a person they work with. This manual hands-on approach allows 

therapists to accurately guide the person according to their unique needs. 

This leaves room to an interpretation by the therapist who might assume 
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what their patient’s needs are, and to depen-

dency in the patient for a therapist’s sensory 

feedback. Outcome assessment is difficult as 

different therapists rarely approach a patient in 

the same way.  

Being an Iyengar Yoga practitioner, I find 

it helpful to follow the same set of instructions 

when taking yoga classes from different teachers 

even at different locations. These instructions 

can be helpful in different scenarios such as 

when a patient needs manual assistance, or is 

placing a young child in a stander, or a patient 

with foot, knee, and hip pain is visiting a podia-

trist.  Medical providers or caregivers can follow 

these step-by-step instructions even as a home 

exercise program.

Iyengar Yoga Standing 
Instruction
In yoga, standing is considered the basis of all 

poses. It is called Smasthiti, which means a 

balance pose where both sides of the body are 

symmetrical, balanced in stillness. In Hindu, 

attentive standing or standing with awareness 

is called Samasthiti. The posture assumed in 

Tadasana or Mountain pose invokes Samasthiti

To stand with awareness:

1. Stand with feet together. Feet should 

stay either parallel to each other or joined at 

the big toes with heels turned outward. Thighs 

(femur) should be actively engaging muscles in 

adduction, extension, and internal rotation. This 

is the most important point; one can benefit 

from following this point alone. 

2. Do not clench the toes. Instead, extend 

them from the mounds to the tips and spread 

them wide. Stretch the sole of the foot from the 

tips and spread the middle to the sides, as if 

ironing out any creases. 

3. “Grip” the kneecaps and lift them 

upwards, engaging the knee extensors.

4. Contract the buttock muscles and 

lift the quadriceps (frontal thigh muscles) up 

toward the pelvis.

5. Roll the frontal thighs from outside in 

and the back of the thighs from inside out.

6. Lift the lower abdomen vertically up: 

do not allow it to protrude. (This might also be 

thought of as engaging the core.) 

Dalia Zwick, PT, PhD, is a Senior Rehab Super-

visor in NYC Health Care clinics that support 

healthcare needs of people with intellectual and 

developmental disabilities. 
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Figure 6. To achieve hip joint coincidence comparable to 
a quadruped, when standing bipedal, the hip is extended, 
adducted, and internally rotated so foot/toes point slightly 
inward and heels are apart.
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By Alex Kor, DPM, MS; Amy Young, OMS-III; Travis 

Montgomery, DPM 

The canine-human relationship has 
changed over time, becoming increasingly 
more intimate. While many humans have 
enjoyed the increased companionship, 
sometimes, it hasn’t worked out as 
intended.  

The pandemic has affected all of us – regardless of age, demograph-

ics, occupation, medical history, whatever measure you choose to use. 

Whether it was required work from home or shelter in place orders, 

or continuing work as a student or teacher virtually, we have all been 

confined in our homes more than ever before with minimal social 

encounters. Naturally, there are ramifications of such drastic changes to 

what was our normal routine and those changes can affect pets in the 

home, too. 

At the start of the pandemic, in March 2020, there was an opti-

mistic naivety that all would go away quickly and with that in mind, 

many individuals chose to adopt a new pet. Indeed, shelters were 

cleared of dogs and cats as we sought the companionship of 4-legged 

friends. But pets, particularly dogs, are attuned to the rhythms of the 

household and dramatic changes can affect their behavior as well as 

their humans.  A recent article in the Journal of Pediatrics1 reported that 

since late March 2020, there has been a nearly “3-fold increase in rates 

of visits to the pediatric [Emergency Department, ED] because of dog 

bites.” During this same period, the author(s) have encountered another 

sequelae of the pandemic on patients who have neuropathy (decreased 

sensation) and who are dog owners. Although the adage, “A dog is a 

man’s best friend,” is true, these authors want to provide a warning for 

future dog-owners who may have decreased sensation to their feet.  

Neuropathy, which can cause numbness, tingling, burning of the 

feet (and the hands), is typically the manifestation of many medical 

conditions such as diabetes, vitamin deficiency, heavy metal toxicity, 

radiculopathy, and even alcohol abuse. Patients with neuropathy often 

do not feel sharp pain in the affected extremity, even when there is 

trauma, such as a nail through the bottom of the shoe. These patients 

are discouraged from walking barefoot or using just socks, even when at 

home. Without proper protection, these patients are at risk of stepping 

on a foreign body (think small dog toy or loose screw) and receiving a 

puncture wound which results in a subsequent infection.

During natural disasters, including pandemics, social isolation is 

a common consequence. To quell the emptiness of being alone, dog 

adoption seems to be one remedy. In fact, a recent paper by Morgan 

et al2 found a substantial increase in the dog adoption rate during the 

pandemic in Israel. In addition, it was discovered that the more strin-

gent the social restrictions during the COVID-19 pandemic in Israel, 

the number of potential adopters, as well as the dog adoption rate, 

increased significantly, while the dog abandonment was unchanged. 

A similar study in the United States by Bussolari et al3 in Animals 

interviewed 4,105 adults regarding their companion dogs during the 

initial months of the pandemic and found 76.8% believed that their dog 

helped them cope during the lockdown. In addition, their dog reduced 

stress and provided more positive than negative experiences. Thus, 

regardless of location, people have embraced the idea of adding a dog to 

their household. 

Realizing that the experiences in Israel regarding dog adoption are 

likely common throughout the world, one must wonder if more people 

having dogs, and more people being isolated might have deleterious 

repercussions. At our county hospital in central Indiana where we have 

experienced one government-issued shelter-in-place since March 2020 

through early April 2021, the podiatry service has treated 2 patients 

that both have diabetes and diabetic neuropathy and who had a portion 

of their foot and/or ankle apparently consumed by their domesticated 

dog. This paper presents these 2 case studies, and we believe it serves 

as a warning to future dog owners who have some form of neuropathy. 

Continued on page 44

Dogs + Diabetic Peripheral 
Neuropathy ≠ Good Bedfellows

Figure 1. Case #1. Radiograph shows damaged toes.



Case #1: 72-year-old male
This male patient lives alone and has a history of atrial fibrillation, 

GERD, heart failure, hyperlipidemia, hypertension, peripheral neu-

ropathic pain, and poorly controlled Type 2 diabetes mellitus (most 

recent HBA1C: 9.2). Neuropathic wounds of both 1st metatarsal heads 

responded to traditional conservative measures in the summer of 2020. 

By mid-October 2020, both wounds had closed. 

On 10/29/20, he presented to the Emergency Department (ED) 

for new wounds of both great toes. The patient related that the right 

great toe wound was from his new diabetic shoes. Regarding the wound 

on his left great toe, the patient suspected that his new puppy (a Jack 

Russell terrier puppy) “may have tried to bite his left great toe.” He 

related that he had noticed dried blood and scratches in the toe area. 

He acknowledged “not feeling his feet,” but denied any pain. After a 

thorough exam in the ED, he was discharged on oral antibiotics, given 

an urgent referral to return to the wound clinic, and was given these 

instructions: “Wear diabetic socks. Keep wound clean and covered. 

Do not wear the shoes that rub your right great toe. Make sure your 

puppy/dog does not chew on feet…” 

Although this patient is reasonably compliant, his Jack Russell 

puppy did not heed the same advice. Two days later, on 10/31/2020, 

the patient again presented to the ED after noticing his puppy actively 

chewing on his left great toe. Cultures in the ED found Group C strep-

tococcus from the dog bite wound. The patient reiterated in the ED that 

he has no sensation in his toes and was unsure of how long the puppy 

had been chewing on his toe. His physical exam demonstrated signif-
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Figure 2. Case #1. Wound site 6 weeks post-op.



icant avulsion injury with a palpable bone at the tip of his left hallux 

and “no identifiable landmarks.” Once more, the patient did not endorse 

any pain at the time of exam despite the impressive open wound. His 

blood glucose was 398 and the team was concerned about blood flow 

to the foot. He was admitted to the hospital, started on IV clindamy-

cin, and an urgent podiatry consult was submitted. Blood flow studies 

occurred 2 days later, after a bedside incision and drainage had been 

completed. Meanwhile, he was advised to give up the dog and did so.

On 11/03/2020, as a result of the injury, the patient underwent a 

partial amputation of the left hallux (the distal phalanx and a portion of 

the proximal phalanx). His intra-operative cultures found the following 

bacteria: Kluyvera intermedia, Enterococcus faecalis, and Methicillin-re-

sistant Staphylococcus aureus. After discharge, he was closely followed 

by the wound clinic from mid-November through late January 2021. 

Treatment included a long course of IV antibiotics, debridement, dress-

ing changes, and living skin equivalents. By late January, the residual 

wound had not closed, his wound grew Staphylococcus lugdunensis and 

it was determined that he had recurrent osteomyelitis. Subsequently, 

the patient was returned to the operating room on 02/05/2021 for a 

definitive resection of the remainder of his left hallux. As of mid-Febru-

ary 2021, the patient has home health dressing changes and is also seen 

as an out-patient by the wound clinic. 

Case #2: 62-year-old female
This patient is a chronic smoker (1 ppd since age 16), who has a history 

of Type 2 diabetes with neuropathy, depression, hypertension, and 

hyperlipidemia. Patient lives alone with her pit bull terrier.* She had 

2 previous dog bites of her right hand in 2017 and 2019 by a previ-

ous dog; both wounds required ED visits, and one required surgery 

by a hand surgeon and extended wound care with IV antibiotics. She 

initially presented to the wound clinic in August 2020 complaining of 

2 painful venous stasis ulcers of her left ankle. Initial X rays in August 

2020 identified “no acute or destructive bony process.” In-office cultures 

obtained during subsequent periodic debridements of the wounds 

revealed Enterobacter cloacoa, Enterococcus faecalis, and Haemophilus 

parainfluenzae. Despite taking appropriate oral antibiotics, getting a 

consult from interventional cardiology, offering home health, etc., pa-

tient’s left ankle wounds persisted. An MRI performed in October 2020 

found evidence of osteomyelitis of her left medial malleolus and she 

was offered surgical intervention. The 2 options discussed were bone 

debridement of the medial malleolus and below-the-knee amputation. 

She elected to proceed with bone debridement and limb salvage.  

On 10/22/2020, the patient was taken to the operating room 

for a surgical debridement of a portion of the left medial malleolus 

due to the sequelae of an infected venous stasis ulcer. Intra-operative 
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cultures found Citrobacter freundii. Post-operatively the patient initially 

appeared to be doing well as the wound of the left ankle appeared to be 

slowly resolving. With frequent outpatient visits (every 3 days) to the 

wound clinic as well as the use of the KCI Wound Vac (KCI USA, San 

Antonio, TX), the wound healing appeared to show promise. However, 

by late November 2020, the wound had not closed, and all living skin 

equivalents suggested were not reimbursed by her insurance provider. 

Thus, another provider (author, TM) from the wound clinic offered to 

perform a muscle flap operation with bone graft. On 1/19/2021, the 

patient underwent a muscle flap procedure (reverse hemi soleus) with 

the placement of an external fixator.

On 1/29/2021, the patient was re-admitted to the hospital after 

being found unconscious by her family on the evening of 1/28/2021 

on the floor of her home with the dog next to her. She had apparently 

collapsed. The patient recalls nothing, but the family member reported 

blood and feces throughout the home. Cultures of the wound done in 

the ED found Streptococcus viridans and Coagulase-negative staph-

ylococci. In addition, her left ankle wound (at the site of the muscle 

flap) had been consumed and traumatized by the pit bull. When this 

provider (author, AK) examined the patient on the surgical floor after 

having received reports of her dog “gnawing away” at her recently 

placed muscle flap, the provider found extensive tendon injury, palpable 

bone exposure, and no pain. At that time, efforts were again directed to 

salvage the patient’s limb and a reverse soleal flap with external fixation 

was chosen for correction. After the procedure on 1/29/2021 the patient 

remained in the hospital assisted living facility with multiple providers 

attending her wound for approximately 19 days prior to discharge. She 

was advised multiple times to get rid of the dog, but she refused.

Discussion 
There is no doubt that the 2 case studies illustrate a likely worst-case 

scenario of owning a dog if the owner lives alone and has neuropathy. 

Conversely, the authors recognize the known and well documented 

mental health and well-being benefits of having a dog.4 Since March 

2020, due to the pandemic and subsequent lockdown, feelings of loneli-

ness and isolation have dominated the psyche of all humans. Thus, it 

comes as no surprise that dog adoption has increased dramatically since 

the arrival of COVID-19.2 

Writing as part of One Health, a program of the U.S. Centers for 

Disease Control that looks at the interconnection between people, ani-

mals, plants and their shared environments, Overgaaw and colleagues5 

examined how the bond between humans and pets has evolved over 

time. The role of dogs in particular has changed—from hunting and 

herding to providing companionship. With this change, they write, hu-

mans have allowed their pets to get intimately closer such as sleeping in 

the same bed or licking the human’s face. As companions, the authors 

explain, dogs perceive their role as caretakers for humans, and just 

as they would lick the wounds of their young, they lick the wounds of 

their humans to show compassion. This is particularly true for young 

animals who are seeking approval but need to be properly trained to 

not lick or “chew.” 

Despite the obvious loyalty demonstrated by dog owners that rely 

on their 4-legged friends for companionship, dogs have been known to 

not always share that same level of kinship. This, at times, translates 

into aggressive behavior (i.e., bites) by the domesticated dog against 

the owner and/ or familiar person. Writing in the Journal of Pediatrics, 

Children’s Hospital Colorado physicians reported their Emergency De-

partment had seen nearly 3 times as many children with injuries from 

dog bites since the start of the pandemic lockdowns as they had the 

previous year.6 The cause, they note is multifactorial, but increased ex-

posure is certainly key. Other possible reasons for increased dog aggres-

sion they wrote may include increased stress for dogs as the canines are 

able to perceive magnified household stress during the pandemic. 

Infection and the possible loss of an appendage is the greatest 

threat to humans as a result of dog bites. Like any animal bite, dog 

bites tend to be polymicrobial (both aerobic and anaerobic), but the 

vast array of bacteria is limitless.7 The most common pathogens are 

Pasteurella multocida, Pasteurella canis, Neisseria, Cornebacterium, 

Staphlococcus, and Streptococcus spp, and the gram-negative rod Cap-

nocytophaga canimorsus, as well as several anaerobes. The origin of the 

bacteria can be influenced by the flora of the biting animal, the bacteria 

of ingested prey, the victim’s own skin, and the physical environment of 

the area where the dog bite occurred. 

Conclusion
In summary, the 2 cases should serve as a cautionary tale that patients 

with neuropathy need to operate at a higher level of awareness when 
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Figure 3. Case #2. Early post-op image shows the left ankle appearing to heal; 
but this did not last.
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owning pets than non-neuropathic patients. 

Studies do show that pit bulls are responsible 

for the majority of dog bites seen in emergency 

rooms, a fact that has been consistent for de-

cades.8,9 Physicians may want to inquire of neu-

ropathic patients what kinds of pets they have 

at home so they can provide appropriate advice. 

The authors also request that future dog owners 

be more selective of which breeds they buy, and 

that humane societies, pet stores, breeders, etc., 

be more selective in selling dogs and be more 

aware of possible dog aggression particularly 

against compromised populations. 

Alex Kor, DPM, MS, is a clinical assistant 

professor at Marian University College of 

Osteopathic Medicine in Lebanon, Indiana. He 

is at past president of the American Academy 

of Podiatric Sports Medicine. Amy Young is a 

third-year osteopathic medical student. Travis 

Montgomery, DPM, FACFAS, AMOS, is a foot 

and ankle surgeon in private practice in Carmel, 

Indiana. 
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By Paul J. Betschart, DPM 

Many foot and ankle specialists focus on the musculoskeletal conditions 

of patients. Skin and nail conditions of the feet, however, are some of 

the most common complaints that patients have. This 2-part series will 

describe the most common conditions patients present with to my office 

and provide some effective treatment options.

Corns and Callouses 
Corns and callouses are likely the 

number one skin condition seen 

in lower extremity practice. The 

profession of Podiatry has at its 

roots providing nonsurgical care 

for this annoying and often painful 

condition. Corns and callouses are 

discrete keratotic lesions, meaning 

they are composed of compressed 

layers of keratin, the outer layer of 

skin. This layer has no living cells and no nerve endings, thus the lack 

of pain encountered when removed sharply. Pain from these lesions 

is typically due to the pressure from weigh bearing or shoe gear that 

presses the lesions into the underlying soft tissue which does have nerve 

endings. These lesions typically form in areas of pressure or friction as 

the body attempts to protect itself. 

Corns and callouses are basically the same condition, just different 

sizes, which is why the terms are often used interchangeably. The term 

“corn” usually refers to a smaller, more concentrated lesion, whereas the 

term “callous” is often used to refer to broader, larger lesions. Com-

mon areas of formation of these lesions include the tops of the toes, 

the tips of the toes, between the toes, the bottom of the foot under the 

metatarsals, and the edge of the heel. They can arise anywhere there is 

an underlying boney prominence if it is rubbing in the shoe or on the 

bottom of the foot. Diagnosis is made through visual inspection and is 

confirmed with reduction.

Treatment of corns and callouses is initiated with reduction of their 

thickness to reduce pressure on underlying structures. This is commonly 

performed by podiatrists using a sharp surgical blade or a grinding tool. 

Chemical reduction with urea or salicylic acid compounds is another 

option, though slower to achieve relief.  Padding of the areas to reduce 

shoe or weight-bearing pressure is also helpful at symptom control. 

Identifying and managing underlying structural and/or biomechanical 

abnormalities is essential in providing long-term relief for these lesions. 

This often involves shoe gear modification, foot orthoses or bracing, and 

potentially, surgical procedures to correct deformities or reduce boney 

prominences. Periodic reduction of recurrent lesions is commonly need-

ed if underlying forces are not adequately controlled. Typical intervals 

are 1–3 months apart.

Verruca   
Verrucae, also known as warts, 

are commonly confused with 

corns or callouses. At first glance, 

they can look similar due to the 

increased keratotic layer formed 

over and around the wart due to 

pressure from weight bearing. Upon 

reduction of the keratin layer, one 

will note that the wart extends 

to the deeper levels of the skin. 

Interruption of skin lines is a common diagnostic sign as are the small 

capillaries that feed the wart tissue, which show as pin-point bleeding 

on reduction beneath the keratotic layer. Smaller verrucae, under 3mm 

often have not developed much of a capillary bed yet, so can be readily 

mistaken for a corn, especially if near a boney prominence. Verrucae 

on the bottom of the foot are called plantar warts, referring to the 

plantar surface of the foot. Warts on other areas of the foot are called 

common warts or verruca vulgaris.  Diagnosis is usually made through 

clinical examination. Occasionally, biopsy may be needed for definitive 

diagnosis.

Verrucae have been treated in a number of ways throughout his-

tory. In modern medicine, treatments include topical debriding agents 

such as salicylic acid, blistering agents, drying agents, immunotherapy, 

and surgical removal. There are no oral antiviral medications nor vac-

cines that have been developed for this form of the human papilloma vi-

rus. An off-label use of a common anti-acid medication, cimetidine can 

be a helpful adjunctive therapy, especially with children. It is thought 

that this medication somehow modulates the immune response to the 

virus. I have had success with this treatment, even as monotherapy in 

children as young as 3 years. Cimetidine can be obtained in a liquid 

elixir, which is helpful when treating younger patients.  

I have used many combinations of treatments for verrucae 

throughout my years of practice. The most effective method that I have 

found has been the combination of a chemical blistering agent followed 

Continued on page 53
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by laser photo dynamic therapy. This technique has proved highly 

effective, even with large and/or multiple lesions.  After debridement 

of the keratotic layer, the blistering agent Cantharone® is applied to 

the lesion and covered for 24 hours. The area can then be washed and 

re-dressed if needed for protection. One week later, the blistered area 

is debrided and a solution of methylene blue is applied to the area and 

allowed to dry. The area is then treated with laser energy at low levels 

for 2 minutes in each area. The laser energy interacts with the dye mol-

ecules in the target tissue to cause programmed cell death, eliminating 

any remaining abnormal tissue. Large or multiple lesions may require 

additional treatments. Recurrence is rare after resolution following this 

technique. Verrucae that fail to respond to concerted efforts should be 

considered for biopsy to rule out a malignancy. 

CAUTION! Verrucae are contagious so care should be taken to 

avoid spread to others. Moist environments such as bathtubs, show-

ers, and pool decks are common areas of spread. Sanitization of these 

surfaces with a dilute bleach solution can be effective. Avoid sharing 

footwear with others and allow shoes to dry fully between wearings.

Tinea Pedis 
Tinea pedis, commonly called 

athlete’s foot, is a fungal infection 

of the outer skin layers of the foot. 

The most common type of fungus 

that causes tinea pedis is the class 

called dermatophytes, meaning skin 

lovers. Two common areas of oc-

currence of tinea pedis are between 

the toes and on the sole of the feet. 

Fungal infections between the toes 

tend to be moist, whereas fungal infections on the soles tend to be dry. 

Typically, peeling of the outer skin layers is seen in patchy areas along 

with small, dry blisters. The most common symptom is itching which 

can lead to skin abrasions from scratching. These abrasions can become 

secondarily infected by bacteria, causing abscess or cellulitis. Diagnosis 

is usually made by clinical evaluation. Laboratory evaluation of skin 

scrapings may also be performed to help identify unusual organisms. 

This is especially helpful in treatment-resistant cases. Treatment with 

topical anti-fungal preparations for 2 – 4 weeks is usually curative. 

Oral anti-fungal medications may be needed for 1 – 2 weeks in severe 

infections and those not responding to topical treatments. Recurrence of 

tinea pedis is common, especially in susceptible individuals. Prevention 

of recurrence revolves around moisture management and reduction of 

exposure to fungal organisms. Fungi thrive in dark, moist environments 

like the inside of shoes.  Footwear must dry thoroughly between wear-

ings. Feet should be dried well after washing, especially between the 

toes. An anti-fungal powder or spray can be applied to the feet regularly 

to absorb moisture and reduce fungal organisms. If using moisturizers 

on the feet, avoid applying between the toes as these areas can get 

too moist increasing the risk of fungal infection. People with recurrent 

fungal infections should consider sanitizing all footwear regularly, using 

a commercial spray or ultraviolet sterilizer.

Hyperkeratosis 
Hyperkeratosis is a group of skin 

conditions that result in skin that 

is excessively dry and scaling. The 

scaling can become very thick, 

especially around the edges of 

the foot. The thickened areas can 

develop cracks that can extend into 

the deeper skin layers, increasing 

the potential for bacterial infection. 

Mild hyperkeratosis can be treated 

with a variety of over-the-counter moisturizers applied 1 – 2 times daily. 

More severe cases may require more potent softening agents, such 

as urea preparations in concentrations of 40% – 50% applied to the 

affected areas 2 – 4 times a day. Sharp reduction of heavy scaling by a 

medical professional can also be helpful at relieving symptoms. Areas 

with full thickness skin cracks can be treated with topical corticosteroid 

preparations 2 – 4 times daily for 2 – 4 weeks.

Eczema
Eczema or dermatitis is another 

common keratotic skin condition. 

Dermatitis starts with inflammation 

in the deeper skin layers and can 

develop thickening of the outer lay-

ers with scaling, peeling, and crack-

ing. Itching is a common complaint. 

Scratching can contribute to the 

thickening of the skin. Microscopic 

examination of skin scrapings and 

occasionally full thickness skin biopsy may be needed to differentiate 

dermatitis from tinea pedis. 

There are several potential causes of dermatitis with the most 

common being exposure to toxins (contact dermatitis), allergic (atopic 

dermatitis), and hereditary dermatitis. Treatment is made by addressing 

any underlying causes and using topical corticosteroid preparations 

of various potencies. Exfoliation of keratotic areas with topical urea 

preparations and/or sharp debridement can be helpful in improving 

symptoms. Non-responding cases may require a short course of oral 

corticosteroids or a biologic agent, such as Dupixent.

Continued on page 54
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Psoriasis
Psoriasis is an autoimmune skin 

condition that causes the skin cells 

to multiply at much faster rates 

resulting in the formation of red, 

raised scaly lesions. The feet are not 

the most common part of the body 

for psoriasis to present but they are 

not spared. Lesions of psoriasis are 

more common on the top of the foot 

and legs. Plantar surface psoriatic 

plaques can be painful to walk on. Psoriasis can cause the toenails to 

become brittle and thickened, appearing similar to fungal toenails. Diag-

nosis is usually made by clinical picture. Skin biopsy may be needed to 

confirm diagnosis or differentiate from other skin conditions. Many dif-

ferent treatments have been used for psoriasis over the years. Examples 

include coal tar, UV light therapy, vitamin A derivatives, corticosteroids, 

photodynamic therapy, immune suppressive agents, and biologic agents.

Neoplasia, aka Cancer  
Malignant skin tumors are rare in 

the lower extremity. The majority of 

abnormal skin growths are benign 

or noncancerous. The most common 

benign skin growths are nevi or 

moles. These dark colored lesions 

are collections of cells with high 

levels of the skin pigment melanin. 

Nevi are typically small and regular 

in shape and color. Warts can also 

fall into the category of skin tumors. These are caused by an infection of 

the skin cells with human papilloma virus. (Detailed discussion of warts 

is above.)  

Another common skin tumor is the dermal fibroma. These are be-

nign proliferations of fibrous tissue in the dermis, the deepest skin layer. 

These flesh-colored lesions are usually small and isolated. A common 

location is in the skin surrounding the nails. A similar-appearing lesion 

is the neurofibroma. This lesion is composed of neural tissues as well 

as fibrous tissue. Although benign, the condition neurofibromatosis can 

result in multiple lesions all over the body. Actinic or solar keratoses are 

another common skin growth. These small, raised, flesh-colored lesions 

are thought to be caused by sun exposure. 

Benign skin tumors tend to be slow growing and do not spread 

locally or to distant sites. Benign skin growths should be monitored 

over time to look for changes that could foretell malignant changes. Any 

suspicious skin lesion or a benign lesion which has changed consider-

ably should be examined microscopically. Biopsy can usually provide an 

accurate diagnosis of the skin tumor and guide further treatment.

The most common malignant skin tumors that occur in the feet are 

malignant melanoma and squamous cell carcinoma. Both can be very 

aggressive and spread locally and to distant sites, including the lungs, 

liver, and brain. Early suspicion and microscopic evaluation are key to 

preventing morbidity and mortality from these tumors. Characteristics 

of melanoma that raise suspicion revolve around the ABCs:

A  stands for area. Lesions larger than 6mm are considered suspi-

cious.  

B  stands for border irregularity. Benign nevi tend to have smooth 

borders. Irregularity of the edges of a pigmented lesion raises 

suspicion of malignancy.  

C  stands for color variation. Benign skin lesions tend to be uniform 

in color. Variations in color throughout a skin lesion are a suspi-

cious sign. 

Squamous cell carcinoma is often difficult to identify clinically. It 

often presents as a non-healing wound or ulceration on the extremities. 

Any wound that fails to heal with adequate wound care should be con-

sidered suspicious. On rare occasions, chronic wounds, such as diabetic 

foot ulcers or pressure ulcers can undergo malignant degeneration. 

As above, stalled wound healing should be considered suspicious for 

malignant change.

Part 2 of this series, which will appear next month, will focus on 

common nail conditions. 

Paul J. Betschart, DPM, FACFAS, is a podiatrist in private practice in 

Danbury, Connecticut. A Fellow of the American College of Foot and 

Ankle Surgeons, his goal is to help his patients achieve optimal health 

from the ground up.

Malignant skin tumors are rare in the lower extremity. The majority of 
abnormal skin growths are benign or noncancerous. The most common 
benign skin growths are nevi or moles. These dark colored lesions are 

collections of cells with high levels of the skin pigment melanin. 



A GAIT STABILIZING ORTHOSIS FOR ADULTS 
The Surestep Stabilizer is a device that provides mediolateral 

stability, as well as stabilizing the foot/ankle in the sagittal plane, 
facilitating clearance during swing phase for patients with 

dropfoot. With the carbon fiber insert on the posterior strut, 
the Stabilizer helps to bring the foot up as the leg swings across, 

but also helps to assists with deceleration of the foot after heel 
strike. This makes for a much more normal, natural gait.

Visit our website for resources including our 
fall risk assessment and measurement order form.

STABILIZER

Stability

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

Prevent Falls & Gain

D E V E LO P E D  B Y

T H E



www.opedmedical.com

Available in 7 Sizes and  
3 Height Adjustment Capabilities

Shoe Lift for 
Leg Length Discrepency

Size          Child  Ladies  Mens  Height
XXXS   9-12
XXS   13-2 
XS   3-5
SMALL     5.5-8.5  6-8
MEDIUM    9-11  8.5-10
LARGE     11.5-13.5 10.5-13
X-LARGE    14+  13.5+
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CHEETAH GEN2 ANKLE 
SLEEVE/HEEL CUP

Gymnasts and dancers of all levels, especially 

those suffering from Sever’s disease, have come 

to love the Tuli’s® Cheetah® because of the 

dynamic combination of the shock-absorbing 

technology from the Tuli’s Heel Cup’s patented, 

multi-cell, multi-layer design and the gentle 

compression from the lightweight neoprene 

sleeve. The Cheetah provides immediate heel 

pain relief and helps prevent further injury by 

cushioning the area of pain and elevating the 

heel bone. It stays in place with no addition-

al taping or strapping, rendering it perfect 

for barefoot activities including gymnastics, 

tumbling, dancing, martial arts, and more. The 

patent pending Tuli’s Cheetah Gen2 offers a 

seamless design between the ankle sleeve and 

the heel cup, providing easier use and care of 

the Cheetah. This new version has a neutral 

and uniform color for the logo, sleeve, and heel 

cup.

Medi-Dyne

817/251-8660

medi-dyne.com

SELECTFLEX PILOT AT 
COCA-COLA PLANTS SEES 
PROMISING RESULTS  
US-based companies are paying attention to 

the ergonomics of everyday tasks. Some, such 

as UPS and FedEX, are bringing in Athletic 

Trainers to help train employees in proper 

task-related movements to prevent muscu-

loskeletal injuries. Others are offering select 

ergonomic products in company “stores.” The 

Coca-Cola Company has taken it one step 

further.

The company recently conducted a pilot 

study that looked at the integration of dynamic 

insole technology by SelectFlex (Alliance 

Design & Development Group; Matawan, 

NJ) into its ergonomic controls. The patented 

Variable Resistance Beam (VRB) technology 

in SelectFlex is a suspension system, which 

allows arch height and firmness to be adjusted 

at 3 different levels to dynamically lift the arch 

into better alignment to help correct structural 

anomalies, like overpronation or poor posture, 

realign foot bones, slow arch collapse, and 

reduce burdens on weight-bearing joints. 

Before taking the program enterprise-wide, the 

Environment, Health and Safety (EHS) lead 

at Coca-Cola performed due diligence by im-

plementing a pilot study at Coca-Cola’s plants 

in Honolulu, Hawaii; Paw Paw, Michigan; 

and Auburndale, Florida, to gage personnel 

adoption and assess potential health benefits 

derived from wearing the adjustable orthotics 

at work.

The trial enlisted a sampling of employees 

from each plant, placing particular emphasis 

on those whose jobs require standing for the 

majority of each shift. Groups represented a 

balance between men and women, primarily 

between the ages of 25 and 45. Other demo-

graphic criteria included occupation activity 

level (moderate to vigorous), shoe usage (work 

shoes or boots), foot arch characteristics, and 

preexisting health conditions. Among the 

trial participants, nearly half reported having 

ongoing health issues such as flat feet, lower 

back pain, and plantar fasciitis. Participants 

were instructed to wear SelectFlex insoles for 

a period of 2 consecutive weeks, then were 

surveyed and opinions documented. Of the 4 

footwear options cited, most employees used 

the orthotic with a workshoe, with less than 

25% using a workboot.

Results showed that nearly 100% of 

participants, regardless of arch type or existing 

conditions, noted a marked difference in 

support due to the adjustable arch insole. Of 

those, about 75% also reported that the insoles 

were comfortable to wear. Arch type played a 

significant role in participant response as 85% 

had what they classified as mid to flat arch, 

which is the range where SelectFlex support 

is most targeted. More specifically, 90% of 

participants, regardless of arch type, said they 

felt the support of the SelectFlex. Overall, 

employees gave SelectFlex a satisfaction rating 

of 4.2 out of 5.0 stars. 

Based on the success of the pilot, Co-

ca-Cola distributor representatives at Grainger 

are working on plans to supply SelectFlex 

insoles to employees along with work footwear.

SIREN SOCKS 
AUGMENTED WITH 
REMOTE PATIENT 
MONITORING PROGRAM

Siren’s temperature monitoring socks were 

developed for the early detection of inflam-

mation that leads to foot ulcers in people with 

diabetes. They are equipped with sensors that 

continuously monitor foot temperature at 6 

key points. Upon signs of inflammation, the 

patient and physician will receive notifications 

via the companion app and/or text message. 

Thus, healthcare professionals can monitor 

more patients to detect signs of inflammation 

and injury earlier and intervene effectively. 

Now, the company is augmenting its product 
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offering by launching Siren Staffing, a remote 

patient monitoring (RPM) program that utilizes 

licensed practical nurses to coordinate RPM ac-

tivities with podiatric practices. Program nurses 

monitor temperature data collected by Siren 

Socks and contact patients who may be at risk 

of developing injuries to evaluate the status of 

their feet. The socks are available by prescrip-

tion. New socks are shipped every 6 months.

Siren

siren.care

COBBLEFOAM UNEVEN 
SURFACE TRAINING 
SYSTEM

OPTP’s CobbleFoam Uneven-Surface Balance 

Trainer simulates the challenges of moving 

on uneven terrain to help people improve 

balance and strengthen the lower extremities. 

It can also be used as a rehabilitation tool for 

those recovering from injury or surgery, for the 

elderly, or for athletes who want to improve 

performance. This durable, 16" x 16" EVA 

foam board with removable blocks has a foam 

base with non-slip bottom. Each board includes 

8 short (2¼" high) and 8 tall (2¾" high) foam 

blocks that can be moved to form different 

patterns. The board can be used to perform 

exercises such as walking, hopping, marching, 

lunges, squats, gait training, and more. Create 

a dynamic balance challenge and customize 

the system to your application using multiple 

boards and other elements including balance 

pads, slant boards, and hurdles. Exercise 

instructions and access to online videos are 

included.

OPTP

800/367-7393

optp.com

ENGINEERS CREATE 
THREAD SENSORS THAT 
SENSE HOW, WHEN YOU 
MOVE
Engineers at Tufts University have created and 

demonstrated flexible thread-based sensors 

that can measure movement of the neck, pro-

viding data on the direction, angle of rotation, 

and degree of displacement of the head. The 

discovery raises the potential for thin, incon-

spicuous tattoo-like patches that could measure 

athletic performance, assist with physical 

therapy, and more.

In their experiments, the researchers 

placed 2 threads in an “X” pattern on the back 

of a subject’s neck. Coated with an electric con-

ducting carbon-based ink, the sensors detect 

motion when the threads bend, creating strain 

that changes the way they conduct electricity. 

When the subject performed a series of head 

movements, the wires sent signals to a small 

Bluetooth module, which then transmitted data 

wirelessly to a computer or smartphone for 

analysis. The data analysis involved sophisti-

cated machine learning approaches to interpret 

the signals and translate them to quantitate 

head movements in real time, with 93% 

accuracy. In this way, the sensors and processor 

track motion without interference from wires, 

bulky devices, or limiting conditions such as 

the use of cameras, or confinement to a room 

or lab space.

While algorithms will need to be special-

ized for each location on the body, the proof 

of principle demonstrates that thread sensors 

could be used to measure movement in other 

limbs, according to the researchers. The skin 

patches or even form-fitting clothing containing 

the threads could be used to track movement 

in settings where the measurements are most 

relevant. 

Bending the coated threads creates strain, which 
changes their electrical conductivity (normal thread 
left, bent thread right; scale bar 200 microns). 

For situations such as on the athletic field, 

by placing thin tattoo-like patches on different 

joints, an athlete could carry motion sensors to 

detect their physical movement and form.

“[T]here could be a wide range of applica-

tions in healthcare as well,” said Yiwen Jiang, 

an undergraduate student at Tufts University 

School of Engineering, and a member of the 

research team. “For example, those researching 

Parkinson’s disease and other neuromuscu-

lar diseases could also track movements of 

subjects in their normal settings and daily 

lives to gather data on their condition and the 

effectiveness of treatments.”

POWERED PROSTHETIC 
ANKLES CAN RESTORE 
A WIDE RANGE OF 
FUNCTIONS FOR 
AMPUTEES
Researchers from North Carolina State Uni-

versity (NC State) and the University of North 

Carolina (UNC) at Chapel Hill have demon-

strated that, with training, neural control of a 

powered prosthetic ankle can restore a wide 

range of abilities, including standing on chal-

lenging surfaces and squatting.

Helen Huang PhD, the Jackson Family 

Distinguished Professor in the Joint Depart-

ment of Biomedical Engineering (BME) at 

NC State and UNC; Aaron Fleming, a PhD 

candidate in the joint BME department; and 

their collaborators wanted to know what would 

happen if an amputee, working with a physical 
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therapist (PT), trained with a neural controlled 

powered prosthetic ankle on activities that are 

challenging with typical prostheses. Would 

it be possible for amputees to regain a fuller 

range of control in the many daily motions that 

people make with their ankles in addition to 

walking?

The powered prosthesis they used reads 

electrical signals from 2 residual calf muscles, 

which are responsible for controlling ankle 

motion. The prosthetic technology uses a 

control paradigm developed by the researchers 

to convert electrical signals from those muscles 

into commands that control the movement of 

the prosthesis.

When the participant used his daily prosthesis (left) 
he had a limited range of motion and had to bend his 
back significantly to lift objects off the ground. When 
using a neural controlled prosthetic ankle (right) he 
was able to voluntarily control his prosthetic ankle 
joint force and angle and keep a healthy posture 
while lifting weight from the ground. Image courtesy 
of Aaron Fleming.

The participant, who has a left transtibial 

amputation, was fitted with the prosthesis and 

underwent an initial evaluation. He then had 5 

2-hour-long training sessions with a PT over 2 

½ weeks, followed by a second evaluation. Af-

ter training, the participant could do a variety 

of tasks that had been difficult before, such as 

going from sitting to standing without assis-

tance or squatting to pick something up off the 

ground without compensating for the move-

ment with other body parts. One of the most 

pronounced differences was the participant’s 

stability, whether standing or moving. This was 

reflected in both empirical evaluations, such as 

testing the patient’s stability when standing on 

foam, and in the patient’s confidence level in 

his own stability.

The researchers are already having more 

people go through the training paradigm and 

are expanding their testing to assess the results 

of that training and how broadly applicable the 

findings may be. The researchers also want to 

conduct real-world beta testing.

DUOLITH SD1 ULTRA 
MODULAR SYSTEM

The DUOLITH® SD1 Ultra system, powered 

by STORZ Medical, provides medical 

professionals with the ability to customize and 

combine Extracorporeal Pulse Activation 

Technology (EPAT) and Extracorporeal Shock 

Wave Therapy (ESWT), complementary 

vibration and vacuum therapies, as well as the 

option to integrate diagnostic ultrasound 

imaging. The system can be combined or 

extended individually, and all modular 

elements are interconnected in the equipment 

trolley. The imaging system and the pa-

tient-specific shock wave treatment can be 

performed via one single control unit. Modular 

elements include: control unit (15.4" touch 

screen) with optional diagnostic ultrasound, 

R-PW module with radial FALCON® hand-

piece, and F-SW module with focused SEPIA® 

handpiece. All control elements are integrated 

into the SEPIA handpiece, which is compatible 

with all DUOLITH SD1 Ultra systems. 

Frequency and energy level can be adjusted 

directly from the handpiece. Pre-set treatment 

parameters save time and allow for undis-

turbed working.

CuraMedix

877/699-8399

curamedix.com

WOODCAST ECO-
FRIENDLY SPLINTS

Woodcast is a lightweight, biodegradable ma-

terial made from wood and biopolymers, orig-

inally developed to replace plaster casts. The 

material, invented by the Finnish high-tech 

company Onbone, proved to be so versatile it 

is now used in a wide array of areas, including 

sports. Woodcast offers an easy-to-use method 

to make supports that are comfortable and so 

thin that they fit in shoes. Only a hairdryer or 

heat gun is needed to shape the splint, so it fits 

perfectly and optimally supports the injured 

area or the area that needs support. The ma-

terial can also easily be removed or reshaped 

simply by warming it up again. The company 

has already developed a new type of ankle and 

wrist braces, but there is a vast array of other 

sporting aids that can be fabricated with the 

material.

Onbone

onbone.com

FDA GRANTS 
US MARKETING 
AUTHORIZATION FOR 
DEVICE TO IMPROVE GAIT 
IN MS PATIENTS
The U.S. Food and Drug Administration 

granted marketing authorization to Helius 

Medical for a new device indicated for use as a 

short-term treatment of gait deficit due to mild 

to moderate symptoms from multiple sclerosis 

(MS). The device, called Portable Neuromodu-

lation Stimulator (PoNS), is a neuromuscular 
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tongue stimulator that consists of a portable, 

non-implantable apparatus to generate elec-

trical pulses for stimulation of the trigeminal 

and facial nerves via the tongue to provide 

treatment of motor deficits. It is to be used as 

an adjunct to a supervised therapeutic exercise 

program in patients 22 years of age and over, 

by prescription only.

The PoNS device consists of a controller 

and a mouthpiece that are connected to each 

other by a cord. The mouthpiece is held lightly 

in place by the lips and teeth and the control 

unit is worn around the neck during a patient’s 

visit with a therapist. The controller sends sig-

nals to the mouthpiece placed on the tongue; 

receptors on the tongue send millions of neural 

impulses to the brain through natural path-

ways. Additionally, the therapist can connect 

the control unit to a computer and view usage 

data via software developed specifically for the 

PoNS device. The usage data gives the thera-

pist information on how to improve a patient’s 

execution of therapy by identifying potential 

areas of missed or shortened sessions.

The FDA assessed the safety and 

effectiveness of the PoNS device through two 

clinical studies and a retrospective analysis 

of real-world data (RWD). No serious safety 

adverse events were reported in the clinical 

studies or retrospective analysis of RWD.

AC4 ACTIVE COMFORT 
SOCK

OS1st has launched the AC4™ Active Comfort 

sock, which features ultra-soft cushioning and 

SkinThin™ cooling technology. The compa-

ny created the ultimate comfort crossover 

between the ultra-thin TA4™ ThinAir sock 

and the ultra-plush WP4™ Wellness Sock to 

create the new AC4 Active Comfort sock with 

enough cushion, ventilation, and protection 

for any activity. The AC4 is constructed with a 

deep, Y-gore heel pocket, anatomical left/right 

design, and OS1st’s signature C-Zone™ Tech-

nology that uses varying levels of compression 

to achieve the best fit possible while providing 

arch support. The double-tabbed sock top is 

designed to prevent blisters and slipping. Made 

with anti-microbial silver-ion treated micro-fi-

ber nylon and naturally moisture-wicking 

nano-bamboo charcoal fibers on 200-needle 

machines, the AC4 Active Comfort sock is 

constructed to endure long workouts while 

being just as comfortable working from home 

or relaxing on the couch.

OS1st

844/413-5457

os1st.com

SONIMAGE MX1 
PORTABLE ULTRASOUND 
SYSTEM

Designed for MSK, anesthesia, and pain man-

agement exams, the SONIMAGE MX1 Portable 

Ultrasound System provides high-resolution 

imaging and a simplified workflow. One-touch 

image optimization simplifies operation by 

enabling multiple imaging parameters—such 

as frequency, focus, and compounding—to be 

changed automatically by just adjusting the 

depth. An intuitive touchscreen with focused 

point-of-care exams and a 5-button console 

further improve clinical workflow and ease-

of-use. Simple Needle Visualization (SNV) 

software in the MX1 System uses an advanced 

algorithm combining in-plane and out-of-

plane methods to improve needle visibility. 

The SNV feature helps increase accuracy in 

needle placement, making it an ideal solution 

for guided injections in pain management and 

for orthobiologics. The out-of-plane method is 

especially beneficial in steep needle approaches 

in joints such as the knee.

Konica Minolta Healthcare Americas

800/934-1034

konicaminolta.com/medicalusa

ADAPTTECH SECURES 
$2.7 MILLION IN NEW 
FUNDING

Biomedical startup Adapttech, Birmingham, 

England, announced that it has raised $2.7 

million in a new venture capital funding round. 

The round was supported by existing and new 

investors. The new funding will primarily be 

used for new product developments; to drive 

sales of the company’s INSIGHT system, which 

combines a 3D scanner, sensors, wearable 

technology, and a mobile app to fabricate pros-

thetic sockets and monitor a patient’s rehabili-

tation process; hire key personnel; and prepare 

production processes for scale.
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How Well Did You 
Read This Issue?

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

Crossword by Myles Mellor

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

LIVE STREAM

ACROSS
1 Most common injury when playing pickleball
5 Type of bandage that would protect against 

contamination as well as promote wound healing
8 Raw minerals
9 Physicians' org., abbr.
10 One of the areas of the body most likely to be 

injured while playing pickleball
11 Measuring these can play an important role in 

identifying non-healing wounds, goes with 21 
down

12 Garment size
13 American dosage amount, abbr.
14 Airline, abbr.
15 Discharged matter from a wound
17 Heal in the correct position, as a bone
18 Undergoes, as an injury
19 Digits most affected by injuries during pickleball 

play
22 Coffee container
24 Elder, abbr.
25 Very important
26 Medical abbreviation for pain
29 Bone break

30 New, prefix
32 The use of molecular diagnostic techniques

DOWN
1 Muscles and ligaments, etc., 2 words
2 Experts
3 Starts business again
4 Enclosed by
5 Ointments used to promote wound healing
6 Area where skin is torn due to scraping
7 Apply medicine to
9 Expression of surprise
11 Absorbent material
14 Perceptional disturbance experienced by some 

with epilepsy or migraine
16 Skin condition
20 They can be embedded in bandages to wirelessly 

communicate wound parameters
21 See 11 across
23 Impulse carrier
24 Fused vertebral bones
27 Type of injury
28 Against
31 Over 8 hours work in a day, abbr.





Taleo Vertical ShockTaleo Low Profile Taleo HarmonyTaleo

The Taleo Family of  
Feet by Ottobock
More than a foot, a foundation.
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Your patients deserve the very best in 
carbon fiber foot technology. 
We are excited to introduce the two newest foot options for your foot portfolio, Taleo Vertical Shock 
and Taleo Harmony.  

Give your patients enhanced comfort with a functional ring unit that absorbs torsion (+/- 10°) and 
up to 15 mm of vertical shock absorption with the Taleo Vertical Shock. The Taleo Harmony provides 
the same torsion and vertical shock absorption but with increased control over the prosthesis with an 
integrated vacuum pump. 

•  For more information visit: 
 professionals.ottobockus.com or talk to your sales rep.


