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Many individuals, especially females, with 

PFP exhibit gluteal muscle weakness. The most 

recent scientific evidence suggests that gluteal 

weakness results from inactivity following 

PFP onset (ie, hip weakness does not cause 

PFP). Exercises that target the hip extensors, 

external rotators, and abductors should be part 

of a comprehensive treatment plan. While the 

mechanism of pain relief from gluteal exercises 

is not readily evident, outcome-based research 

supports their inclusion. Another consideration 

is an initial focus on gluteal exercises for those 

with PFP who initially cannot perform pain-

free quadriceps exercise. The reason for this 

approach is to enable exercise that does not 

cause increased patellofemoral joint stress and 

pain. However, quadriceps-specific exercises 

should be introduced as patellofemoral joint 

tissues becomes less irritated and can be per-

formed in a pain-free manner.

While quadriceps and gluteal exercise 

are an important treatment strategy, other 

factors deserve attention. An individual with 

PFP should stretch the quadriceps, hamstring, 

and calf muscles as tightness can lead to pa-

tellofemoral joint compression. Another source 

of compression may result from faulty hip and 

knee movement during dynamic activities such 

as walking, running, stair ambulation, and 

squatting. Examples of faulty hip and knee 

movements include not keeping the pelvis level 

and/or having the patella point inward during 

these activities. Movement re-training strate-

gies that focus on keeping the pelvis level and 

patella facing forward during such activities 

PFP is characterized by pain and tender-

ness around and behind the patella. Individ-

uals primarily complain of symptoms during 

weight-bearing activities that require repetitive 

knee flexion. Common complaints of pain 

occur during walking, running, stair ambula-

tion, squatting, and kneeling. Many people also 

report pain resulting from excessive compres-

sion after sitting for a long time with the knee 

flexed. Other impairments associated with 

PFP include 1) quadriceps and gluteal muscle 

weakness; 2) decreased quadriceps, hamstring, 

and calf flexibility; and 3) faulty hip and knee 

movement during dynamic activities. 

Fortunately, non-surgical intervention is 

the preferred treatment approach. The most 

supported treatment includes exercises to 

strengthen the quadriceps and gluteal muscles. 

The important point is that all exercises, espe-

cially the quadriceps, be performed in a pain-

free manner. Popular quadriceps strengthening 

exercises include non–weight-bearing (eg, 

flexing and extending the knee while sitting 

on the edge of a table) and weight-bearing (eg, 

squats and leg press) knee extension exercises. 

A key element for performing these exercises 

correctly is the range (arc) of knee motion. 

Non–weight-bearing knee extension exercises 

should be performed from 90 degrees to 45 

degrees of knee flexion. Weight-bearing knee 

extension exercises should be performed from 

0 degrees (the knee extended) to 45 degrees 

of knee flexion. Exercising in these ranges of 

motion has been shown to reduce stress to the 

patellofemoral joint. 

Patellofemoral pain (PFP), also known as ante-

rior knee pain, is one of the most common but 

complex knee problems to manage. PFP affects 

approximately 23% of the general population 

and 29% of adolescents. Moreover, females are 

twice as likely to develop PFP as males. Long 

considered a “self-limiting” problem, recent 

evidence has suggested that PFP is an ongoing 

disease process that can progress to patellofem-

oral joint osteoarthritis in later years. This 

trend highlights the importance of the devel-

opment and implementation of evidence-based 

interventions. 

By Lori A Bolgla, PT, PhD, MAcc, ATC, and 

Michelle C Boling, PhD, LAT, ATC

GUEST Editorial
Patellofemoral Pain: An Ongoing 
Orthopedic Enigma

Continued on page 10

Lori A Bolgla, PT, PhD, MAcc, ATC

Michelle C Boling, PhD, LAT, ATC

About the National Athletic Trainers’ Association
The National Athletic Trainers’ Association (NATA) recently published their position statement 
“Management of Individuals With Patellofemoral Pain,” to provide recommendations to health-
care professionals to help identify risk factors and manage PFP.



can be beneficial. [figure]

Other popular treatment strategies include 

patella taping and foot inserts (orthoses). Patella 

taping, with the goal of improving patella posi-

tion, has not necessarily been shown to be more 

effective in reducing pain than quadriceps ex-

ercise alone. However, patella taping should be 

considered if it facilitates pain-free quadriceps 

exercise. Foot inserts are another popular treat-

ment strategy. Like patella taping, foot inserts 

may not necessarily benefit all individuals with 

PFP. The most current evidence suggests that 

a certain group of those with PFP who exhibit 

a low foot arch during weight-bearing activities 

may benefit from inserts.

Finally, the most important treatment 

strategy is patient education. Patients should be 

educated on the importance of treatment com-

pliance and activity modification. Individuals 

with PFP should avoid pain-provoking activities 

such as stair ambulation, kneeling, and pro-

longed sitting with the knee bent. Runners with 

PFP should consider cross-training activities 

like swimming. Training regimens also deserve 

review to determine possible contributing 

factors, such as an increase in mileage, change 

in terrain, and/or focus on up- and down-hill 

running. If identified, modifications should be 

made to minimize PFP symptoms.

In summary, PFP is one of the most 

common but complex knee problems to man-

age. Unlike many problems that have a single 

contributing factor, PFP is multifaceted and does 

not respond favorably to a “one-size-fits-all” 

treatment strategy. For those experiencing PFP, 

consultation with a rehabilitation professional 

is recommended for an individually tailored 

intervention.

Full text from the National Athletic 

Trainers’ Association position statement, “Man-

agement of Individuals With Patellofemoral 

Pain,” is available in the September issue of the 

Journal Athletic Training. 
Lori A Bolgla, PT, PhD, MAcc, ATC, lead 

author of the NATA position statement, is a 
professor of physical therapy and Kellett chair in 
the College of Allied Health Sciences at Augusta 
University in Augusta, Georgia. Her research 
interests include patellofemoral pain syndrome, 
lower extremity overuse syndromes, and the 
female athlete.

Michelle C. Boling, PhD, LAT, ATC, co-au-
thor of the NATA position statement, is associate 
professor of clinical and applied movement 
sciences in the Brooks College of Health at the 
University of North Florida in Jacksonville, Flor-
ida. Her research focuses on injury prevention, 
biomechanics, and sports related knee injuries.

Continued from page 9

10 10.18  lermagazine.com

Medical illustration by Chyna LaPorte

surestep.net  |  877.462.0711

Visit surestepacademy.com 
to start on demand courses now. 

ABC approved. PT approvals and credits vary by state.

The Surestep Education team developed content for several 

new online courses offering more than 10 FREE continuing 

education credits. Learn at your convenience and at your 

own pace with Surestep Academy on demand.

And don’t miss our live courses held all 
over the country. Check the schedule 
at surestep.net/courses

Professional training is just a click away with Surestep Academy

10+ FREE ONLINE CREDITS 

http://natajournals.org/doi/abs/10.4085/1062-6050-231-15?=


THANK YOU…and Onward to 2019!
Lower Extremity Review extends heartfelt thanks to our readers, adver-

tisers, countless medical experts, and—listed below—our many authors 

and the members of the LER Editorial Advisory Board. Without the 

support of all of you, LER would not be possible. Thank you for your en-

couragement, involvement, and loyalty during 2018—a year of transition 

for the publication, for sure.

We look forward to 2019: to hearing your ideas and to delivering clinical 

reviews, news, and opinion to keep you informed of best practices and 

help you improve outcomes. We encourage you to let us know what we’re 

doing right (and to tell us when you disagree or when we just plain get it 

wrong). Our mission is always to help you help your patients.

Here’s to a happy, healthy 2019!
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New NATA Recommendations 
Address Patellofemoral Pain 

Patellofemoral pain (PFP), one of the most common knee problems in 

active people, is also one of the most challenging conditions to manage, 

due to its complex nature. To support athletic trainers and other health-

care providers who treat the problem, the National Athletic Trainers’ 

Association (NATA) has published recommendations and a framework 

for identifying risk factors and managing patients who experience PFP. 

The Association’s position statement, “Management of Individuals with 

Patellofemoral Pain”, is available online in the September issue of NATA’s 

Journal of Athletic Training (http://natajournals.org).

“This statement is the culmination of 4 years of research and over 

20 years of clinical work,” said lead author, Lori A. Bolgla, PhD, PT, 

MAcc, ATC. “My hope is that our findings in this statement will provide 

additional tools for clinicians to achieve even more positive short and 

long-term outcomes for these patients.”

 “Patellofemoral pain affects more than 22% of the population, with 

patients ranging from student athletes to active older adults,” said NATA 

President, Tory Lindley, MA, ATC. “The research and analysis led by Dr. 

Bolgla provide additional insight and recommendations that clinicians 

can use to diagnose, treat and rehabilitate PFP.” (See Guest Editorial on 

page 9.) 

The National Athletic Trainers’ Association (NATA) suggests the fol-

lowing guidelines to identify risk factors and manage patients with PFP.

Risk Factors
Patellofemoral pain is particularly prevalent in younger people who 

are physically active, with females reported as being at higher risk. 

Early identification of risk factors might allow clinicians to develop and 

implement programs aimed at reducing the severity and duration of this 

condition. The significance of early detection is highlighted by the fact 

that as many as 70% to 90% of people with this condition have recurrent 

or chronic symptoms.

Key risk factors include:

•	 excessive hip adduction and internal rotation during dynamic tasks, 
such as running and landing from a jump 

•	 quadriceps weakness and tightness

•	 greater vertical peak force to the lateral heel and the second and 
third metatarsals during gait 

•	 delayed activation of the vastus medialis obliquus relative to the 
vastus lateral, as identified with a patellar tendon tap or voluntary 
tasks (eg, rocking back on the heels)

•	 increased knee abduction impulses and moments during running 
and landing activities.

Hip muscle weakness is not a likely risk factor associated with pa-

tellofemoral pain onset.

Best Practices for Conservative 
Management
Patellofemoral pain is a multifactorial problem that requires a compre-

hensive plan of care comprising active interventions (hip and quadriceps 

strengthening exercise, neuromuscular retraining), passive interven-

tions, and patient education (contributing factors, activity modification, 

and rehabilitation adherence). Clinicians should consider movement 

retraining for patients with PFP who demonstrate altered lower-extremity 

gait mechanics. Nonsurgical treatment continues to be the recommended 

strategy.

From the LITERATURE

About the National Athletic Trainers’ Association
Athletic trainers are healthcare professionals who specialize in the prevention, diagnosis, treatment, and rehabilitation of injury and sport-related illness. 
They prevent and treat chronic musculoskeletal injuries from sports and physical and occupational activity and provide immediate care for acute injury. 
Athletic trainers offer a continuum of care that is unparalleled in healthcare. The National Athletic Trainers’ Association represents and supports 45,000 
members of the athletic training profession. For more information, visit www.nata.org. 

Shutterstock.com #1124511551

Continued on page 14
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Active interventions are:

•	 quadriceps and gluteal strengthening exercises

•	 ankle and foot exercises (if a deficit exists)

•	 calf and hamstrings stretching (if a deficit exists)

•	 hip movement retraining (if a deficit exists)

Passive interventions are:

•	 patellar taping (if it provides pain relief)

•	 foot orthoses in patients with excessive dynamic foot pronation

•	 patella, ankle, and first-ray joint mobilization (if a deficit exists)

Patient education comprises:

•	 identifying contributing factors

•	 getting patients’ buy-in on treatment options

•	 sharing expected rehabilitation outcomes

•	 discuss the importance of active interventions.

Patellofemoral pain is a complex condition, with no single contrib-

utory factor. Treatment should be multimodal, addressing impairments 

not only at the knee but also at the hip, foot, and ankle. NATA plans to 

continue supporting research to refine these recommendations and to 

advance the understanding of this complicated issue. 

Poor Balance Tied to Visual 
Acuity–Peripheral Vascular 
Disease Interaction
Poor vision has long been known as a risk factor for poor balance. This is 

particularly true in older adults as they perform complex balancing tasks, 

such as standing on 1 foot.

A team of Canadian researchers wanted to determine whether 

poor vision would be more strongly related to standing balance in older 

adults who had peripheral vascular disease (PVD) or diabetes. Using 

information from the Canadian Longitudinal Study on Aging, research-

ers recruited 30,097 adults (45 to 85 years of age) who lived near 1 of 

the 11 data-collection sites  in 7 Canadian provinces. Data were col-

lected between 2010 and 2015. using various questionnaires that were 

administered either by an interviewer at home or at a data-collection site. 

Peripheral vascular disease and diabetes status were assessed according 

to self-reporting of a physician’s diagnosis.

Physical exams were performed at the data-collection sites by 

trained members of the research team, who used the Early Treatment 

Diabetic Retinopathy Study chart at a 2-meter distance to measure partic-

ipants’ visual acuity while they were wearing habitual distance correction. 

Researchers then used the “1-leg standing test” to assess participants’ 

balance. This test can predict falls and disability that falls can cause. 

Only participants who could stand unassisted were asked to perform the 

balance test. Without shoes, participants stood approximately 3 feet from 

a wall and were instructed to balance on 1 foot while lifting the other leg 

to calf level with their hands on their hips. Participants were allowed to 

practice the procedure before the timed test. Poor balance was defined as 

being unable to stand on 1 leg for at least 60 seconds.

Participants who did not attempt the balance test were compared 

to those who did. The findings show that people with poorer vision were 

more likely to have balance problems. Other factors related to poor 

balance included:

•	 peripheral vascular disease

•	 being female

•	 low level of education

•	 being a current smoker

•	 higher body mass index (BMI)

•	 type 1 or type 2 diabetes.

Visual acuity and PVD were indeed linked: The odds of having poor 

vision were almost double in people who also had PVD, compared to 

those who did not have it (odds ratio [OR] = 1.50; 95% confidence in-

terval [CI], 1.29–1.77). In the group without PVD, after adjusting for age, 

sex, education, province, BMI, and diabetes status, a 1-line worse score 

on the visual acuity test was associated with 23% higher odds of not be-

ing able to stand for the full 60 seconds (OR = 1.23; 95% CI, 1.20–1.26). 

In the group with PVD, the odds of not being able to stand was nearly 

doubled (OR = 1.41; 95% CI, 1.22–1.62). 

Although the researchers found that the interaction between visual 

acuity and PVD was statistically significant (P = .02), they also deter-

mined that the interaction between diabetes and visual acuity was not 

significant (P = .11). They concluded by suggesting that patients with 

known PVD should be encouraged to see an optometrist or ophthalmol-

ogist for a vision test. Likewise, patients with known balance challenges 

should have an ankle-brachial determination to rule out PVD. 

Vafaei A , Aubin MJ , Buhrmann R , Kergoat MJ , Aljied R , Free-

man EE. Interaction between visual acuity and peripheral vascular disease 

with balance. J Am Geriatr Soc. 2018;66(10):1934-1939.
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ADA Issues New Guidelines for 
Youth with T2D

Youth-onset type 2 diabetes (T2D), defined as T2D that develops before 

20 years of age, is a growing medical challenge in the United States. A 

national study reported a 4.8% increase in newly diagnosed cases of T2D 

in this age group from 2002 to 2012. 

Existing evidence demonstrates that youth-onset T2D is different 

from T2D in adults. Because youth-onset T2D is more aggressive, in 

some cases, thus causing complications earlier in life, the American 

Diabetes Association recently released “Evaluation and Management of 

Youth-Onset Type 2 Diabetes: A Position Statement by the American 

Diabetes Association.” The guidelines are already online and will be 

published in the December 2018 issue of Diabetes Care (http://care.

diabetesjournals.org/).

The position statement, written by a team of pediatric experts, is 

based on expert consensus, scientific research, and a review of more 

than 260 items from the medical literature. The statement’s objective 

is to provide an improved, up-to-date understanding of T2D in youth. 

It outlines pathophysiology, diagnosis, and risk factors; components of 

lifestyle management and pharmacotherapeutic approaches to glycemic 

management; associated comorbidities and complications; and making 

the transition from pediatric to adult care.

The guidelines discuss pathogenesis, risk assessment, diagnostic cri-

teria, and the importance of confirming the type of diabetes in a youthful 

patient. Highlighted are the modifiable and nonmodifiable risk factors for 

T2D in youth, including puberty-related physiologic insulin resistance in 

obese youth. 

The authors emphasize that there are fundamental differences in 

insulin sensitivity and ß-cell function between youth and adults with 

prediabetes and T2D, which could offer an explanation as to why some 

youth develop T2D decades earlier than adults. Recommendations 

include risk-based screening of youth who are overweight or obese based 

on their BMI* or who have additional risk factors for diabetes. 

Lifestyle management of T2D in youth is addressed, including 

recommendations on patient education, weight management, exercise, 

nutrition, and psychosocial factors. Guidelines suggest that youth with 

T2D, and their families, receive comprehensive diabetes self-management 

education and support that is specific to youth and culturally appropriate, 

and that providers use standardized, validated tools to assess diabetes 

distress and mental/behavioral health in youth with T2D, referring them 

to specialty care when necessary. 

Pharmacotherapeutic approaches to glycemic management of T2D 

in youth are included, with an algorithm illustrating the specific manage-

ment of new-onset diabetes in overweight youth. The position state-

ment further indicates that metabolic surgery can be considered for the 

treatment of adolescents with T2D who have a BMI >35, uncontrolled 

glycemia, and/or serious comorbidities that persist despite lifestyle and 

pharmacologic intervention.

Additionally, the statement details potential diabetes-related com-

plications and guidelines on screening, prevention, and management 

for each. A key recommendation for LER readers is in the “Neuropathy” 

section:

 Youth with type 2 diabetes should be screened for the presence of 
neuropathy by foot examination at diagnosis and annually. The examina-

tion should include inspection, assessment of foot pulses, pinprick and 10-g 

monofilament sensation tests, testing of vibration sensation using a 128-Hz 

tuning fork, and ankle reflexes.

Transitioning patients properly from pediatric to adult care providers 

is addressed as well, as the authors indicate this is essential in providing 

appropriate care of youth with T2D. 

“Research has indicated type 2 diabetes appears to be more aggres-

sive in youth than in adults, with a faster rate of deterioration of ß-cell 

function and poorer response to glucose-lowering medications,” said lead 

author Silva Arslanian, MD, Scientific Director and Principal Investigator 

of the Center for Pediatric Research in Obesity and Metabolism, UPMC 

Children’s Hospital of Pittsburgh, and the Richard L. Day Endowed 

Professor of Pediatrics at the University of Pittsburgh School of Medicine. 

“Furthermore, there is a higher risk for complications in people with ear-

lier-onset type 2 diabetes, which is possibly related to prolonged lifetime 

exposure to hyperglycemia and other atherogenic risk factors, including 

insulin resistance, dyslipidemia, hypertension, and chronic inflammation. 

Thus, we must continue to make strides in recognizing the specific needs 

of youth and adolescents who are at risk of or who have a diagnosis of 

type 2 diabetes.”  

Continued on page 18

* Calculated as the patient’s weight in kilograms divided by his/her height 
in meters squared.
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VA Reports Downward Trend in 
Surgical Adverse Events

In an 8-year quality improvement follow-up study of reported surgical 

adverse events (AEs) at the US Veterans Health Administration (VHA), 

researchers found 277 AEs and 206 “close calls.” The data show a con-

tinuing of the downward trend from 1.74 to 0.47 AEs with harm for every 

100,000 procedures, compared to the previous similar VHA studies 

(the periods 2001-2006 and 2006-2009). Incorrect procedure types 

were wrong patient, side, site (including wrong-level spine), procedure, 

or implant. Events included those in or out of the operating room (OR), 

adverse events or close calls, surgical specialty, and harm.

When in-OR events were examined by discipline as a rate, dentistry 

was first (1.54), followed by neurosurgery (1.53) and ophthalmology 

(1.06), reported as in-OR AEs for every 10,000 cases. Podiatrists were 

responsible for 2 AEs (1 wrong side, 1 wrong site) and ranked 14th on the 

list of 16 specialties; orthopedists, who ranked fourth on the list, were 

responsible for 19 AEs (5 wrong side, 4 wrong site, 3 wrong procedure, 6 

wrong implant, 1 wrong level). 

The overall VHA in-OR rate for adverse events during 2010 to 2017 

was 0.53 per 10,000 procedures based on 3,234,514 in-OR procedures. 

The report identified issues in performing a comprehensive time-out 

(28.4%) as the most common root cause for AEs, citing  the time-out 

either was conducted incorrectly or was in some way incomplete.  

Neily J, Soncrant C, Mills PD, et al. Assessment of incorrect surgical 

procedures within and outside the operating room: a follow-up study from 

US Veterans Health Administration medical centers. JAMA Netw Open. 

2018;1(7):e185147.

HIPAA Violations Can Be Costly
A Connecticut allergy practice has agreed to pay $125,000 and enter a 

corrective action plan to settle an alleged Health Insurance Portability 

and Accountability Act (HIPAA) Privacy Rule violation. According to 

the US Department of Health and Human Services (HHS), the viola-

tion occurred when one of the practice’s physicians disclosed a patient’s 

protected health information to a member of the media.

After a dispute developed between the patient and the physician, the 

patient contacted a local television station. In turn, the television reporter 

reached out to the physician for comment; that is when, according to 

HHS, the physician, who did not have the patient’s permission, disclosed 

the patent’s protected health information.

An investigation by HHS’s Office for Civil Rights (OCR) found 

that the physician’s discussion with the reporter demonstrated a reckless 

disregard for the patient’s privacy rights and that the disclosure occurred 

after the physician was instructed by Allergy Associates’ Privacy Officer to 

either not respond to the media or respond with “no comment.” Addition-

ally, OCR’s investigation revealed that Allergy Associates failed to take 

any disciplinary action against the physician or take any corrective action 

following the impermissible disclosure to the media.

“When a patient complains about a medical practice, doctors cannot 

respond by disclosing private patient information to the media,” said 

OCR Director Roger Severino. “Because egregious disclosures can lead 

to substantial penalties, covered entities need to pay close attention to 

HIPAA’s privacy rules, especially when responding to press inquiries.”

In addition to the monetary settlement, Allergy Associates will un-

dertake a corrective action plan that includes 2 years of monitoring their 

compliance with HIPAA rules. The resolution agreement and corrective 

action plan may be found on the OCR website at http://www.hhs.gov/

hipaa/for-professionals/compliance-enforcement/agreements/allergyas-

sociates/index.html.  
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By Keith Loria

“Doctor, when can I start driving again?” 

That’s a common question patients ask when they’re 

headed for lower-extremity surgery. But it’s not always 

an easy one to answer. 

In fact, many orthopedic surgeons find it difficult 

to provide an honest assessment of patients’ ability to 

resume driving. One study showed that approximately 

67% are uneasy counseling patients, for a variety of 

clinical, ethical, and medicolegal reasons, and 10% 

refuse to provide any answer outright.1

Adam Miller, MD, a foot and ankle orthopedic 

surgeon at Beacon Orthopaedics & Sports Medicine in 

Cincinnati, Ohio, said the decision on when to begin 

driving after lower-extremity surgery is often a collabo-

rative one, involving provider and patient. 

“We must feel they are not putting themselves 

or others at risk, and the patient must be confident in 

their ability to resume driving,” he said. “This often 

varies widely, depending on the extent of the injury or 

condition. For example, it takes 9 weeks following ankle 

fracture to regain ability to drive safely.”

But people are stubborn
No matter how problematic a foot, knee, or hip injury, 

many patients want to continue driving without regard 

to the damage that can be done. Not only is the decision 

to drive after a lower-extremity orthopedic injury or 

surgery fraught with legal and safety issues: It can cause 

further injury.

Ricardo Cook, MD, an orthopedist in Olney, Mary-

land, notes that, after surgery to a lower-right, and even 

sometimes a lower-left, extremity, patients aren’t able to 

operate a vehicle carefully until they’re fully recovered 

(although with a minor lower-extremity injury, such as a 

toe or ankle sprain, they are likely able to drive as long 

as they are walking well).

“Determining whether a patient can drive after 

surgery depends on the diagnosis, whether the treat-

ment was surgical or nonsurgical, and whether it affect-

ed an upper or lower extremity (or both),” Cook said. 

“The biggest factors in deciding whether a patient can 

drive after surgery are whether they would be able to 

effectively put pressure on the brakes and if they could 

stop urgently in an emergency situation. Also, if they’re 

not walking comfortably or can’t negotiate weight from 

one foot to another, they should not drive.” 

Whether a patient has had knee arthroscopy, re-

construction of the anterior cruciate ligament, total hip 

arthroplasty, total knee arthroplasty, or even just a frac-

ture, driving after surgery of a lower extremity can be 

challenging and outright dangerous. David Geier, MD, 

an orthopedic surgeon and sports medicine specialist in 

Charleston, South Carolina, said there are no definitive 

guidelines regarding the proper length of time that a 

Vexing Question: How Soon 
Should Patients Drive After 
Lower-Extremity Surgery?
The answer doesn’t come easily; official guidelines are lacking. 
Ultimately, patients bear responsibility for the decision, but you 
can still offer them valuable advice for keeping safe.
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“… if they’re not walking comfortably 
or can’t negotiate weight from one foot 

to another, they should not drive …” 
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recovering patient needs to wait before driving. 

“I’ve never used a strict timeline,” Geier ex-

plained. “There’s a lot of give and take based on 

the patient, whether it’s an injury to their right 

or left side and the type of surgery required,” 

he said. “Even with a non-operative extremity, 

you have to still think about things like how 

quickly the patient could get out of a car in an 

emergency.”

The problem with getting 
behind the wheel
In the report of a study, published in the Journal 

of the AAOS (American Academy of Orthopae-

dic Surgeons), investigators revealed that im-

pairment of driving ability is typically measured 

by a change in the time needed to perform an 

emergency stop.2 The findings were that braking 

function returns to normal at:

•	 4 weeks after knee arthroscopy

•	 6 weeks after initiation of weight bearing 

after a major lower-extremity fracture 

•	 9 weeks after surgical management of an 

ankle fracture.

The authors also concluded that patients 

can drive safely 4 to 6 weeks after right total hip 

arthroplasty or total knee arthroplasty. 

Miller explained that the main concern 

with patients returning to driving is being 

unable to make that emergency stop when nec-

essary, and that this inability could compromise 

their safety and the safety of others on the road. 

Two other safety concerns: Patients who are in 

pain might be reluctant to press the pedals firm-

ly for fear of it being painful, and those driving 

a car with a manual transmission require both 

feet to operate the vehicle.

And there’s a final concern with driving 

too soon after surgery: Once patients begin 

to operate a motor vehicle, they’re handling a 

potential weapon.

“A car can be a danger to yourself and your 

community,” Cook said, “so if they’re not fully 

capable of safely and comfortably controlling 

that potential weapon following surgery, they 

should not be driving.” 

It is important to limit or prohibit driving 

altogether until the patient feels ready; return-

ing to driving too soon can prolong recovery by 

delaying and disrupting healing and causing 

pain and inflammation. Furthermore, in cases of 

surgical reconstruction, the affected area might 

not be ready to undergo the impacts delivered 

by driving.

“It is essential for patients to be non-weight 

bearing on the affected extremity following the 

procedure so that proper healing can occur,” 

Miller said. “If physician recommendations are 

ignored, the healing process can be slowed, 

and in some cases, additional damage may be 

caused. Since driving requires the patient to put 

weight through the leg and foot, it can cause a 

delay in healing for certain conditions.” 

Risk rises when a cast, 
brace, or boot is part of the 
picture
Wearing a cast, brace, or boot significantly plays 

into the difficulties—and dangers—of driving. 

When one learns to drive, it’s an instinctual, 

habit-forming process. People develop reflex-

es and patterns of movement that become 

ingrained. 

“A cast or boot can significantly disrupt 

that reflexive instinct,” Cook noted, “because 

wearing one of those things doesn’t give you the 

tactile sensation you’re used to, and you could 

inadvertently hit the accelerator rather than the 

brake.”

Geier said that he is shocked at the num-

ber of patients who, after being fitted with a 

cast, brace, or boot, tell him that they can simply 

drive with their right foot on the gas pedal and 

the left foot on the brake; this adaptation, they 

tell him, makes driving with one of these acces-

sories possible in their eyes.

“This is a terrible idea,” Geier cautioned. 

“Really, for any type of immobilization where 

they are wearing something, I am going to 

discourage them from driving. If it’s something 

like an ankle sprain, where they are in a boot 

and they think they can control the car, maybe 

we’ll have a discussion about removing the boot 

when driving, although I warn them against 

ever driving with the boot because it’s so clumsy, 

they might miss the brake and be in danger of 

an accident.”

The problem is, studies3 have shown that 

many patients are unaware that driving with a 

cast or brace has the potential to be unsafe, with 

fewer than 33% percent of patients consult-

ing their surgeon for permission to return to 

driving.4

Fractures are the biggest question mark, es-

pecially those that heal in a boot, because boots 

are, in fact, designed to come off for showering 

and exercising.

“People are typically allowed to put a little 

weight on that,” Geier said. “I am usually OK 

with them taking the boot off and switching to a 

shoe only when they are in a car, but the minute 

they get out, the boot needs to be back on before 

they take a step.”

The authors of the Journal of the AAOS 

study2 cited earlier warned that, first, drivers 

should never drive with a cast or brace on the 

right leg and, second, those who argue for the 

2-foot technique are flirting with disaster. 

The researchers in that study found that2:

•	 wearing any kind of immobilization on the 
right ankle causes a much slower braking 
time

•	 braking reaction time was slower with the 
2-footed technique than with any other 
method of applying the brakes

•	 any type of right-knee immobilization 
greatly slows braking time. 

Miller confirmed that wearing an immobiliza-

tion device on the right lower extremity while 

driving leads to delayed braking time and 

might cause the driver to press the wrong pedal 

inadvertently. 

“The driver may therefore be considered 

an impaired driver for insurance purposes,” he 

said. “If the brace is needed for weight-bearing 

activities only, the patient may be able to take 

the device off to drive and apply it once they 

get to the destination. This should be discussed 

with your foot and ankle doctor beforehand.”

“the main concern 
with patients 

returning to driving is 
being unable to make 
that emergency stop 

when necessary” 

Continued from page 21
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The study authors did theorize that 

someone could drive a vehicle with an auto-

matic transmission if the left lower extremity 

is immobilized—but stopped short of recom-

mending this practice.2 But with widely available 

ride-share options today, it simply isn’t worth 

endangering one’s self and others by trying to 

drive with both feet instead of letting the body 

heal until it’s feasible to drive with only the right 

foot again.

Laura E. Sansosti, DPM, clinical assistant 

professor in the Departments of Biomechanics 

and Surgery at Temple University School of Po-

diatric Medicine, Philadelphia, Pennsylvania, is 

adamant about telling patients that they cannot 

drive with a right-sided surgery until their recov-

ery is complete and they are back in regular 

shoe gear. Sansosti was part of a recent Temple 

University study that looked at lower-extremity 

injuries and brake-response times and driving 

function, in which study participants wore regu-

lar shoe gear, surgical shoe gear, or a controlled 

ankle movement (CAM) walker boot.5

“What we found was that brake-response 

times were significantly slower in patients who 

wore a surgical shoe and, especially, in the 

CAM boot cohort—going above the safe-brake 

response threshold, which a lot of sources list 

as 0.7 seconds,” Sansosti explained. “Those in 

the boot were above that threshold,” she said. 

“Additionally, the frequency of that abnormally 

slow brake time was higher. Also, the frequency 

of inaccurate brake times (such as hitting the 

accelerator at the same time) was higher.”

For 2 vehicles travelling at 55 mph, when 

one driver had regular shoe gear and the other 

had surgical shoe gear or a boot, the difference 

in brake-response time translated to approxi-

mately a 13-foot physical stopping difference. 

This is a significant distance in a real-world 

scenario—possibly, the difference between 

having an uneventful trip and being in a crash 

or worse. (Editor’s note: the average width of a 

pedestrian crosswalk is 6 feet.) 

Real-life examples
After one of Miller’s patients underwent surgical 

intervention for a right-ankle fracture, he 

recommended a resumption of driving only after 

having full weight-bearing, in a boot, for 1 week 

(but not driving with the boot on), so long as 

the patient felt confident making an emergency 

stop. 

“Generally, this is between 8 to 10 weeks 

post-op,” Miller said. “The reason we wait 8 to 

10 weeks is to ensure the patient has returned 

to their full driving capabilities. We don’t want 

someone to be treated for a right ankle fracture 

and cause an accident because they tried to 

drive too soon following treatment.”

Calamitous cautionary tale. A recent 

case report,6 spearheaded by Michael Symes, 

BAppSc Physio(Hons), MBBS(Hons), FRACS, 

FAOrthoA, MPH, an orthopedic surgeon in 

Sydney, Australia, detailed a serious motor 

vehicle crash caused by a patient driving in a 

CAM boot—the first documented case of such 

an incident.

The authors described a 41-year-old man 

who underwent successful distraction subtalar 

arthrodesis for symptomatic failure of his cal-

caneal open reduction and internal fixation. He 

later developed early adjacent segment disease 

in his talonavicular and calcaneocuboid joints, 

Continued from page 23
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failed nonoperative management, and had the 

joints repaired by arthrodesis. Two weeks later, 

the patient was placed into a CAM walker boot 

and told to remain non-weight bearing.

He didn’t listen. Less than 2 weeks later, 

the CAM walker boot became entrapped be-

tween the accelerator and brake pedal while the 

patient was driving, causing his car to collide 

with a tree.

Symes noted that, because CAM walker 

boots are utilized a great deal after lower-ex-

tremity surgery, the lesson of this unfortunate 

incident is an important one for orthopedic 

surgeons to keep in mind when discussing 

risks and dangers with patients fitted with a 

CAM walker boot after surgery—including that 

patients should not be driving.

“From a risk management perspective, I 

recommend that all CAM walker boots come 

with explicit warnings not to drive,” Symes said. 

“From an orthopedic surgeon’s perspective, I 

recommend that this advice should be clearly 

stated and documented throughout the patient’s 

perioperative and rehabilitative period as well.”

Test it out: Another example is repair of 

an anterior cruciate ligament, which Geier said 

causes weakness that makes lifting the leg dif-

ficult—a phenomenon that holds true with any 

hip or knee surgery. 

“From a strength standpoint, if you can’t 

slam the brakes suddenly, that’s going to be 

problematic, and that’s the criterion I use,” Geier 

said. “If you can see them easily do a straight-

leg in the office, then I have them test it out in 

a parking lot to make sure they don’t have any 

difficulties getting from gas to brake.”

So where does  
responsibility lie?
“It is, ultimately, the patient’s responsibility to 

decide when they will return to driving after a 

surgical procedure,” Miller concluded. “Some 

patients choose to get behind the wheel earlier 

than recommended. If a patient hits someone 

due to a slowed reaction time because of a re-

cent procedure, they are affecting the lives of the 

other driver and their family as well.” 

Keith Loria is a freelance writer who writes 

regularly for LER.
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New somatic practice uses 
repeated movements, breath 
awareness and rhythmic 
patterns to loosen joints and 
ease muscle tension.

By Marianne Adams, MA, MFA

The GYROKINESIS® Method* is a unique form 

of somatic practice that is gaining popularity 

around the world. The Gyrokinesis Method 

promotes a holistic approach to health and 

well-being that could be useful to a variety 

of populations. Initially, the method gained 

popularity among dancers; however, its appeal 

has gradually broadened to larger fitness and 

rehabilitative populations. 

During Gyrokinesis classes, participants 

are led through rhythmic, flowing movements 

that are designed to gently release tightness or 

adhesions in the joints. A fundamental aspect of 

the method is the creation of efficient movement 

patterns that feel good and are balanced and 

safe for the body and mind. 

Gyrokinesis was developed by Roma-

nian-born Hungarian Juliu Horvath, who was 

an avid swimmer, gymnast and dancer.  While 

dancing professionally with the Houston Ballet, 

Horvath ruptured his Achilles tendon. This 

injury, along with other recurring injuries to his 

knees and back, ended his professional dance 

career. 

To heal himself, Horvath spent six years on 

St. Thomas in the U.S. Virgin Islands develop-

ing his own unique, creative movement practice. 

Although he also studied yoga, tai chi, and 

meditation, he actively sought to create some-

thing new—something rooted in the rhythms 

and movements he observed in the natural 

world that would awaken the senses. In the 

early 1980s, Horvath returned to New York City 

and began teaching his new movement system, 

which he originally called Yoga for Dancers. 

This article will introduce the Gyrokinesis 

Method and offer a few exercises that could be 

useful for common leg and gait issues.

Basic Principles
Horvath’s movement system activates the entire 

body using spinal articulations and undulating 

rhythms integrated with specific breathing 

patterns. These breathing patterns are designed 

to stimulate the nervous system, open energetic 

pathways within the body, and oxygenate the 

blood. The method has been described as a 

gentle, flowing yoga that draws on movements 

from tai chi, swimming, dance, and gymnas-

tics. A Gyrokinesis instructor typically guides 

a group by offering simple verbal cues and 

images while physically demonstrating the 

flow of movements. This style of instruction 

allows participants to follow along in real time 

and take personal responsibility for increasing 

body awareness. This structure also allows 

participants with different physical abilities the 

freedom to find their own way to embody the 

material. 

Classes often start from a seated posi-

Continued on page 29
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* The GYROTONIC® and GYROKINESIS® methods are complementary exercise methods that fall under one umbrella, the GYROTONIC EXPANSION SYSTEM®. While 
Gyrokinesis exercises are performed using a chair, mat, or while standing, Gyrotonic exercises use various pieces of custom-designed Gyrotonic equipment.

GYROKINESIS®, GYROTONIC EXPANSION SYSTEM®, and GYROTONIC® are registered trademarks of Gyrotonic Sales Corporation and are used with permission.

Exploring Stability and Freedom with the 
GYROKINESIS® Method
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tion with a guided self-massage and continue 

with basic spinal rocking motions. The rock-

ing motion begins with the iliac crest of the 

pelvis tilting posteriorly, which rolls the ischial 

tuberosities anteriorly as the coccyx and sacrum 

begin to curl and activate the gluteals. As the 

pendulum of spinal motion begins to swing 

in the alternate direction, the ischial bones or 

“the feet of the spine” move toward the midline 

of the body to return the spine to an upright 

position. The rocking motion continues as the 

inferior pelvis and coccyx tip move posteriorly 

and the iliac crest moves anteriorly. The smooth, 

pelvic rocking energetically rises superiorly from 

the base of the spine and gradually builds into 

full body arching, curling, twisting, undulating, 

and spiraling. 

The repetitive spinal motions allow the 

quadriceps to activate and release hip tightness 

through continuous motion. The femurs rotate 

externally as the spine arches. As the leg mus-

culature and bones return to a parallel position, 

the hamstrings contract, the feet push into the 

floor and the pelvic muscles initiate a curl. The 

repeated rotation and release of the hip socket 

in conjunction with the pelvic arch and curl 

activates and strengthens the pelvic floor and 

core abdominal muscles. Through the coordi-

nation of lower body and spinal movements, 

the legs are strengthened, and the hips and low 

back gradually loosen. The simultaneous use 

of external and internal rotation at the hip joint 

and the activation of the hamstrings and quad-

riceps create a balanced and strengthened sense 

of alignment as they push and pull the legs in a 

seated position.

Somatic Concepts and the 
Gyrokinesis Method
Multiple terms have been used to describe 

various mind-body approaches: inward focus, 

mindful practice, internal body sensations, con-

sciousness of intent or even spiritual aspects.1  

The Gyrokinesis method offers participants 

opportunities to attend and connect with an 

increasing awareness of sensations, which 

can lead to greater mindfulness in everyday 

movement choices. In their work on dance and 

somatics, Geber and Wilson wrote, “Somatic 

approaches help the individual find balance 

between tension and stress, efficiency and 

economy, and understand the natural aesthetic 

in movement.”2

The Gyrokinesis Method encourages the 
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Figure 1: The inchworm motion 
encourages articulation of the toes 
needed for balance, standing, and 
walking. The motion begins with 
spreading the toes apart and then 
pulling with the toes, curling the toes, 
and reaching back with the heels, 
gradually moving the feet forward and 
back. This exercise aids in sensing toe 
extension when standing, toe articulation 
in walking and helps to establish the 
sense of balancing on three points of the 
foot for optimal stability.

Figure 2: Imagine weight sharing in a 
triangular shape between the second 
and forth toe on the metatarsal pad and 
heel as needed for optimal balance.

Figure 3: A rocking motion is used 
to alternate the legs in the seated leg 
extensions. Participants are encouraged 
to open or release tightness in the 
back of the knee while sensing a 
gentle stretch of the hamstrings and 
gastrocnemius muscles. The gentle, 
repetitive rocking while in the seated 
leg extensions allows a participant to 
sense and release tightness not only in 
the posterior leg musculature but also 
in the back of the knee and hip joints. 
This exercise also helps a participant to 
sense balanced alignment through the 3 
points of the foot as the knee flexes.

Figure 4: Softly practicing both 
eversion and inversion of the ankle joint 
allows the participant to safely roll the 
ankles in a non–weight-bearing position. 
This exercise increases range of motion 
of the ankle joint. The repetition of 
balanced motion in multiple planes and 
directions can increase joint strength 
and decrease adhesions formed from 
scar tissue.

All images used by author permission; model: Rebecca Quin.

Exercises that may be useful in leg and gait rehabilitation

Continued on page 30
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Continued from page 29

development of mindfulness in motion in sever-

al ways. First, rather than mirroring or mimick-

ing the instructor’s movements, participants are 

encouraged to sense what feels good or joyful to 

them individually. Second, the use of repetition 

is framed as a way to make conscious choices 

rather than repeat misalignments or painful 

patterns without consciousness. Underscoring 

this is the idea that with each repetition of a 

particular movement, the participant can shift 

his or her mental state or change his or her focal 

point. Each participant can choose to continue 

focusing on fear of reinjury or holding onto 

feelings of stiffness or pain or consciously begin 

to sense pleasure in moving. With increased 

sensitivity to body awareness, the participant 

can sense when his or her joints are gently 

warmed and well lubricated. As range of motion 

gradually increases, the participant relaxes and 

settles into the pleasure of being in motion and 

“unstuck.” The practice of being safely unstuck 

helps to build confidence as seated alignment 

mastery is gained. 

Horvath’s research using continuous, 

sequential spinal motions allows participants to 

make head-tail connections and move through 

homologous, homolateral, spiraling motions and 

contralateral patterns. These are fundamental 

patterns that babies practice and assimilate 

before learning to stand or walk. Practicing 

the seated spinal motions can help repattern 

inefficient habits and reduce muscle imbalanc-

es safely. The emphasis is always on creating 

effortless, balanced motion.

Another aspect that promotes mindfulness 

is the attention to conscious breathing patterns 

that are integrated into every movement. 

[T]he Gyrokinesis method encourages the 

experience of a ‘felt sense’ emanating throughout 

the body as a fundamental precept of movement 

efficacy. The focus on conscious attention to in-

tention within somatic methods helps to develop 

a sense of mindful awareness while moving.3

The use of repetitive action gives the 

participant the opportunity to become con-

sciously aware of the sensations of release, 

loosening of the joints, and reduced tension 

in the musculature; it also allows the mind to 

make connections with new patterns and begin 

to focus on the intricacies of breath. Successive, 

repeated movements coupled with conscious 

breath awareness and rhythmic patterns help 

to reorganize the mind and body into a mindful 

synchronistic state, which also can soothe the 

nervous system. 
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Permission to Embrace 
Change
One of the differences between the Gyrokinesis 

Method and other types of physical therapy is 

the mental state with which it is performed. 

While some rehabilitative methods might use 

the principle of “no pain, no gain,” the Gyroki-

nesis Method gives participants permission to 

sense what feels balanced, pleasurable, and 

stable. Within this framework, participants have 

permission to not be the same and embrace 

change. This mindset helps participants avoid 

feelings of fear, pain, and stiffness, and avoid 

self-limiting thoughts. With each repetition of 

the movement, participants can choose to move 

with more ease, joy, and freedom, and with less 

restriction.

In figures 1–3, a model demonstrates a few 

select exercises that may be useful in leg and 

gait rehabilitation.

The Gyrokinesis Method can help par-

ticipants rebuild strength, flexibility, and body 

connectivity. The method starts with seated 

exercises and progresses to increasingly chal-

lenging floor movements and standing exercises. 

The Gyrokinesis Method can help participants 

navigate the paradoxical interplay between 

experiencing body ease and ‘presentness’ during 

the healing process and honoring the fears that 

people hold naturally within their bodies after 

an injury. These habits are addressed indirect-

ly in a Gyrokinesis class, as new patterns of 

plasticity emerge, and participants experience 

and explore pleasure in motion. As a body-mind 

approach, attention is placed on how to move 

with an emphasis on sensing the felt connec-

tions in the body. Cultivating non-judgmental 

body awareness allows participants to trust their 

bodies’ capacity, make connections, and build 

confidence in their bodies’ inherent wisdom. 

Marianne Adams holds an MA in clinical 
psychology and an MFA in choreography and 
performance. She is a professor of dance studies 
at Appalachian State University in Boone, 
North Carolina. She has worked in therapeutic 
movement in several mental health settings and 
is on the graduate faculty at Appalachian for 
Expressive Arts and Bodywork.

References

1. Adams M, Caldwell K, Atkins L, Quin R. Pilates 
and mindfulness: a qualitative study. J Dance Educ. 
2012;12(4):123–130.

2. Geber P, Wilson M. Teaching at the interface of 
dance science and somatics. J Dance Med Sci. 
2010;14(2):52.

3. Adams M. (in press). Reflections on the GYROKI-
NESIS® Method: Interview with Juliu Horvath. J 
Dance Somat Pract. 2018;10(2).

iStockphoto.com 486595670



Contact Surestep for more information
17530 Dugdale Drive  |  South Bend, IN 46635  |  877.462.0711  |  surestep.net grow with us

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.

STABILIZER

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

GAIT STABILIZING ORTHOSIS FOR ADULTS



Aesthetic devices respond 
to emotional needs and 
can lead to “positive 
conversations”  

By Nicole Wetsman 

In the early 1900s in the United Kingdom, the 

National Health Service considered glasses 

and spectacles medical devices—designed to 

be functional, but without any consideration of 

style and experience.1 As a result, said Stefania 

Sansoni, PhD, companies that made eyeglasses 

didn’t think about their appearance. “They were 

thinking about not attracting attention,” she 

said. “This is not something that is a work of 

design, this is something that should compen-

sate for a problem.”

As decades passed,  glasses became a 

personal fashion accessory, and hundreds of 

companies now employ countless designers with 

style explicitly in mind. For Sansoni, who stud-

ies visual design in prosthetic limbs, the parallel 

to her own research is clear: “Until a few years 

ago, the idea was that a prosthesis is just a 

technical product that has to help a person hide 

the amputation,” she said. Today, there’s more 

consideration paid to the user experience, and 

attention to form as well as function. 

Data show that this change of focus has 

implications for the mental and emotional 

health of amputees: The appearance of a 

prosthetic or prosthetic cover affects amputees’ 

mental health and their relationships with their 

artificial limb.2-6 Though options are still limited, 

start-up companies are beginning to fill the 

market with covers to fit the individual tastes 

and needs of amputees. 

“The common concept is that anything 

functional has to be the best option for patients,” 

Sansoni said. “But there is a strong connection 

between the visual aspect of the prosthesis and 

the acceptance of the prosthesis by patients.” 

The Importance of Design 
Amputees who are satisfied with their pros-

thetic limbs report better quality life and lower 

amounts of self-disgust associated with their 

amputation. In one 2015 study2 of 51 male trau-

matic limb amputees at a military rehabilitation 

center, those who scored higher on a measure 

of prosthesis satisfaction had lower scores on 

tests of psychiatric symptoms, such as anxiety 

and depression. A recent study, published in 

September 20183 in the journal Body Image, 

found that satisfaction reduced self-disgust in 83 

lower limb amputees.

In 2014, a research team surveyed4 153 

lower-limb amputees in the United Kingdom 

seeking to identify the reasons for satisfaction 

or dissatisfaction with prosthetic limb covers: 

Appearance was the primary complaint of the 

majority of respondents. 

“We thought people would be unhappy 

with the length of time their covers lasted, 

or perhaps the fit,” said Jonathan Corney, a 

professor in the Department of Design, Man-

ufacture and Engineering Management at the 

University of Strathclyde in Glasgow, Scotland, 

who conducted the study on reasons for satisfac-

Continued on page 34
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Stylish Prosthetic Limbs Boost Amputees’ Quality of Life 
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tion. “But actually, most if not all of them were 

unhappy with the appearance. It was a clear 

message.” 

Apart from this study, academic research 

into the cosmetic elements of prosthetics and 

prosthetic covers is fairly limited, Corney said. 

However, the studies that have been done are 

bolstered by anecdotal reports that also suggest 

that appearance is a key factor. “I’m told by 

colleagues who are prosthetic professionals 

fitting limbs that it’s very significant,” he said. 

“It changes people’s morale. The experts, the 

people in contact with prosthetics users, take it 

for granted.” 

A stylized or attractive prosthesis also may 

make people more comfortable displaying their 

limb. “After an amputation, people might be em-

barrassed or ashamed to leave the house. The 

option of a prosthetic that is responding to their 

needs, maybe that’s colorful, that makes them 

feel confident, can help them engage in social 

activities,” Sansoni said. 

Emery Vanderburgh, a lower-limb amputee 

who works at Alleles Design Studio, a Canadian 

company that makes custom prosthesis covers, 

agrees. “I’ve found it’s a really good ice breaker,” 

said Vanderburgh, who wears her company’s 

covers. “It starts a positive conversation, and it’s 

something people can be proud of. It changes to 

something that’s really optimistic and positive 

and contributes to an overall sense of wellbe-

ing.” 

Vanderburgh said that people who use the 

Alleles covers send messages and emails to that 

effect, as well. “They showcase the leg, and it 

improves how they function in real life. They’re 

not trying to hide that they’re an amputee,” she 

said. 

Individual Taste
The specific type of design or cover that would 

be most helpful varies from person to person, 

depending on their age, lifestyle, or distance for 

amputation, Sansoni said. 

Coming to terms with the use of a prosthet-

ic limb is an adjustment process, and individu-

als need different things from their covers and 

from their prosthetic designs at different stages 

of that process, for example. Amputees likely 

go through a quasi-grieving process, broken 

into unique stages—and the appearance of the 

prosthetic one wants early in the process is like-

ly different than the one they might want later 

on. In the initial stages (when patients may not 

have accepted the loss of the limb), they benefit 

from and desire realistic looking limbs, Sansoni 

argues in her research.5

“But in the long term, a prosthetic device 

that doesn’t look like the lost limb, that looks 

like a robotic device, might benefit psychologi-

cally,” she said. 

In a 2015 study6 on prosthesis aesthet-

ics, Sansoni found that men tended to prefer 

more robotic prosthetic limbs, whereas women 

preferred realistic-looking limbs—however, 

the study noted that the finding was an early 

generalization. The research also compared the 

reactions of people from Britain and Italy to 

various prosthetic limbs and noted that British 

people were slightly more attracted to robotic 

devices. The results, the authors noted, indicate 

that there is likely a cultural component to 

prosthesis preferences. 

Corney said that he too has observed gen-

erational differences in the types of prostheses 

that amputees like to wear. Older individuals, 

who might normally wear pants or longer skirts, 

tended to be less concerned with the appearance 

of their covers, because they were hidden by 

clothing. “Younger prosthetics users were happy 

to have their tech on display,” he said. 

Alleles’ clients, Vanderburgh said, tend to 

have a sense of style and personality, and take 

advantage of the range of options they have 
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available. “We have people who want bright flashy colors, that stand out. 

Or, people often choose more subtle designs that give a sense of shape 

without becoming the main focal point of what they’re wearing.”

Filling A Hole in the Market
Amputees have more options available today than they did a decade 

ago—and tend to be aware that there are choices available—but the 

industry is still lagging behind, Vanderburgh said. “Within the prosthetic 

industry, there’s still this utilitarian perspective,” she said. “It’s so import-

ant to consider the function when you’re building the prosthetic, and it’s 

taken a lot for that technology to grow. Now, we’re starting to open up 

that option for style.” 

As options expand, their cost range should as well, researchers 

said. Right now, Corney said, most prosthetic cover options are either at 

the very low or very high end, in terms of cost. “At the bottom end, you 

have bits of foam sculpted by a technician into a leg-like shape. They’re 

covered with essentially a couple of ladies’ stockings for skin. At the other 

end, you have expensive covers that are hand painted,” he said. 

Alleles’ covers, for example, start around $350 UNYQ, another 

design company, has prosthetic covers starting around $500.

“There doesn’t seem to be much in between, at least nothing estab-

lished,” Corney said. “There’s a real area for innovation.”

With innovations in 3-D printing and other technologies, it’s feasible 

that costs for these products might come down, Sansoni said. She noted 

Continued from page 34
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that she’d like to see those strategies, and visual design techniques, incor-

porated into the manufacturing process for prosthetic limbs at the outset. 

“My hope for the future would be for prosthetic centers to engage 

in design for prosthetic users, and chose designs that make people feel 

good,” Sansoni said. 

Nicole Wetsman is a freelance writer who lives in New York City and 

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

NBD 2019 is set for April 10. To host an event, go to  
http://nationalbiomechanicsday.asbweb.org/ and contact 
Paul DeVita, PhD, at East Carolina University for more 
information, devitap@ecu.edu

Life and mobility limitations in a wheel chair were 
made real for California coeds who engaged in a 

game of wheel chair basketball.

Biomechanics research uses a lot of 3D 

motion capture. Here, California students learn 

procedures for this valuable research technique.  
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Continued from page 39

Students learn about using force plates for measuring movements and also about standing balance at Rush University Medical Center.

Biomechanists at Rush University Medical Center 

in Illinois demonstrate how to measure muscle 

activation with electromyography and 3D motion 

capture using dancers.
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Illinois students participate in a balance 

demonstration on a force plate that measures 

forces under the feet. 
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Continued on page 44

Students from Michigan Tech University took part 

in several demonstrations, including measuring 

muscle power on cycle ergometers (top) and 3D 

motion-capture and balance while standing on a 

force platform.
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University of Memphis & Vanderbilt University 
helped students get a personal sense of the 
biomechanics of skeletal systems by walking 

with a prosthetic (center) and participating in 3D 
motion-capture studies.

Using simple measures of movement kinematics, 

students at the University of Virginia and Virginia 

Tech participate in demonstrations on how far and 

how high can a person jump.
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Clinical evidence suggests 
that this intervention 
(foot care plus advice on 
diet, exercise & smoking) 
is highly effective at 
reducing the progression 
into acute care and can 
reduce the incidence of 
amputation by 60%.

By Lisa Farndon, John Stephenson, 
Oliver Binns-Hall, Kayleigh Knight, 
and Sally Fowler-Davis

Peripheral Arterial Disease (PAD) is a long-

term condition characterized by atherosclerotic 

obstruction of the lower extremity arteries and 

is a marker of patients who are at increased risk 

of cardiovascular events, including myocardial 

infarction and stroke. The incidence in the 

over-60s is approximately 20% and increasing 

with age and other factors, including: smoking, 

diabetes and existing coronary arterial disease. 

In the lower limb, PAD may be symptomatic 

with intermittent claudication or asymptomatic 

and can lead to foot ulceration and critical limb 

ischemia, all of which can result in amputation. 

Heavy smokers are four times more likely to 

develop intermittent claudication compared 

to non-smokers. Intermittent claudication is 

also associated with reduced quality of life and 

depression.

As clinicians of the lower limb, podiatrists 

are able to assess patients for signs of PAD, 

offering treatment, surveillance, advice and 

follow-on referral to the vascular surgery team 

if needed. The clinical evidence base suggests 

that this intervention (foot care and advice on 

diet, exercise and smoking) is highly effective 

at reducing the progression into acute care 

and can reduce the incidence of amputation by 

60%. Strict pharmacological management of 

cardiovascular risks specifically in people with 

diabetes and foot ulceration has been shown 

to reduce mortality rates. It is recommended 

that all providers have a clear plan for patients 

suspected of PAD.

Treatment
Early identification of both asymptomatic and 

symptomatic PAD allows for early intervention, 

slowing disease progression and decreasing 

the risk of lower limb amputation and cardio-

vascular morbidity and mortality. The overall 

aim is to sustain or improve mobility and 

quality of life. Key areas to the management of 

symptoms include smoking cessation, weight 

management and increased activity. Regular 

exercise can reduce cardiovascular mortality 

by 50% and is an effective treatment for PAD. 

Other treatments include lipid modification and 

statin therapy, the prevention and management 

of diabetes (if applicable), management of high 

blood pressure (if applicable), and antiplatelet 

therapy (if required). If conservative treatments 

are not effective, patients can develop more 

severe PAD where a surgical intervention in the 

Continued on page 49
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This article has been excerpted from “The PodPAD project: a podiatry-led integrated pathway 

for people with peripheral arterial disease in the UK – a pilot study,” by the same authors, which 

appeared in the Journal of Foot and Ankle Research, 2018;11:26. References have been removed 

for brevity. Use is per the Creative Commons Distribution 4.0 International License. To read the 

full article, go to https://jfootankleres.biomedcentral.com/articles/10.1186/s13047-018-0269-y.
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The PodPAD Project: A Podiatry-led Integrated 
Pathway for People with Peripheral Arterial 
Disease in the UK – a Pilot Study 
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form of angioplasty or bypass graft may be 

required. The aim of this study was to investi-

gate the feasibility of a podiatry-led integrated 

care pathway in the UK, utilizing advice on diet, 

activity and smoking cessation for people with 

PAD and measuring the clinical and patient 

centered outcomes.

Methods
The study was located at a UK National Center 

for Sports and Exercise Medicine, in which 

health care clinics are situated in existing 

leisure/sports facilities. This allowed easy 

access to gym facilities for participants, if they 

agreed to this as part of their activity program. 

Outcomes considered to be favorable were: 

improvement in symptoms of PAD (reduction 

in intermittent claudication pain if present), 

improved ankle brachial pressure index (ABPI) 

readings, increase in number of pedal pulses 

palpated or a change in Doppler sounds from 

monophasic to bi- or tri-phasic, decrease in 

cholesterol and HbA1c levels (if applicable), and 

the success of any smoking cessation and ac-

tivity programs. Quality of life and patient sat-

isfaction with the program were also assessed. 

Patients were excluded if they were unable to 

give informed consent due to lack of mental 

capacity and if they were unable to participate 

in increased activity due to other co-morbidities.

Inclusion criteria: Patients who were 

on the podiatry service PAD caseload were 

purposively sampled to take part in this pilot 

study. Anyone wishing to take part was given 

an information sheet, and an appointment was 

arranged for a baseline assessment.

Exclusion criteria: Housebound patients, 

patients who had poor mobility and would be 

unable to take part in any activity program and 

patients who were not able to give informed 

consent. 

At baseline, medical history was record-

ed, with any symptoms associated with PAD 

assessed using the Edinburgh Intermittent 

Claudication Questionnaire, and absence or 

presence of lower limb pulses on palpation, tri-, 

bi- or mono-phasic lower limb pulse sounds 

with a Doppler and ABPIs assessed with a 

Doppler Ability System®. The EQ-5D question-

naire was given to each participant to complete 

to assess quality of life. Clinical measurements 

were taken by experienced research podiatrists 

with training in vascular assessment. Based on 

this assessment, the research podiatrists tailored 

a treatment plan, which included advice about 

smoking cessation and local support services 

to support smoking cessation and weight loss 

(if applicable), and recommendation to the 

physical activity referral scheme; participants 

were also given the opportunity to meet with a 

dietitian who was present in an adjoining clinic 

room to get advice about nutrition and weight 

loss (again, if applicable).

Data collection
Several outcome measures were recorded for 

each participant at three time points: baseline, 3

months, and 6 months. Changes from baseline 

to 6 months were considered to be the primary 

comparisons of interest.

Peripheral arterial disease
Symptoms of PAD were assessed by means of 

the Edinburgh Intermittent Claudication Ques-

tionnaire (EICQ). This questionnaire comprised 

5 questions, all of which could be answered 

with a “yes” or “no.” The first question was the 

following screening question:

Do you get pain or discomfort in your legs 

when you walk? 

If participants answered “yes” to this ques-

tion, they were then requested to answer the 

following further 4 questions:

1. Does the pain ever begin when you are 

standing still or sitting?

2. Do you get this pain if you walk uphill or 

when you hurry? 

3. Do you get this pain when you walk at an 

ordinary pace on the level?

4. Does the pain disappear when you rest for 

less than 10 min?

The respective responses Yes, No, Yes, Yes, 

Yes were taken as likely indicators of the pres-

ence of intermittent claudication (IC). A score 

was derived for each participant with 1 point 

being awarded for each instance of a response 

corresponding to a likely indicator of the pres-

ence of IC due to PAD (excluding presence of 

IC due to causes other than PAD, such as spinal 

stenosis). Hence, scores could range from 0 (no 

IC; given to those who answered “no” to the first 

question) to 5 (highly likely presence of IC) per 

participant.

Pulse measurements
Left and right posterior tibial, anterior tibial, 

dorsalis pedis and popliteal pulse measure-

ments were obtained from participants at each 

time point, amounting to 8 measurements in 

total per visit. A score was derived for each 

participant, with 1 point being awarded for each 

palpable pulse reading; scores could range from 

0 (indicating no pulses were palpable) to 8 (all 

pulses were palpable).

Doppler readings
Doppler sound readings were also taken of left 

and right lower limb pulses from all participants 

at each time point, amounting to 8 measure-

ments in total. Sound readings were classified 

as triphasic, biphasic, or monophasic, with 

triphasic considered to be the optimum status.

HbA1c and cholesterol
Glycated hemoglobin (HbA1c) and cholesterol 

readings (if applicable) were recorded from 

the electronic patient record as near to each 

appointment time point as possible if these were 

available.

ABPI readings
Left and right ABPI readings were obtained 

from each participant at each time point using 

the Doppler ability. Overall values were calculat-

ed for each participant for each time point. Val-

ues < 0.9 are an indication of PAD, with lower 

values indicating greater severity of disease.

Quality of life and patient 
satisfaction
The EQ-5D was administered to participants at 

each appointment. This instrument consists of 5 

questions relating to mobility, self-care, usual
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activities, pain/discomfort, and anxiety/depres-

sion. All questions were 5-point Likert-style 

items, with a score of 1 representing no prob-

lems, and 5 representing extreme problems. 

Additionally, participants rated their overall 

quality of life on a 10-point visual analogue 

scale (VAS), with higher scores representing 

higher quality of life. A simple satisfaction 

questionnaire consisting of 5 questions with a 

free text section at the end was administered at 

the 6-month appointment.

Results
Data was collected on 21 individuals: 15 men 

(71.4%) and 6 women (28.6%). At baseline, 

4 participants (19.0%) reported themselves 

to be smokers; 17 participants (81.0%) were 

non-smokers; of these, 9 were ex-smokers and 8 

had never smoked.

Participants also reported a number of 

co-morbidities at baseline; 9 (42.9%) had hy-

pertension; 15 (71.4%) had diabetes; 4 (19.0%) 

had hyperlipidemia; 4 (19.0%) had kidney 

disease; 3 (14.3%) had a previous stroke or 

transient ischemic attack; 4 (19.0%) had isch-

emic heart disease (IHD); and 5 (23.8%) had a 

previous myocardial infarction (MI).

Eleven participants were referred onto the 

exercise referral service; 16 participants saw 

the dietitian for nutritional advice at baseline 

and had one-to-one or telephone follow-up at 3 

months. Five out of 14 participants had reduced 

scores from baseline of intermittent claudi-

cation during the study period. No evidence 

for substantive changes in Doppler sounds or 

ABPI measurements was revealed. Quality 

of life scores with the EQ-5D improved in 15 

participants; this was statistically significant 

(p=0.007) with 14 participants who completed 

the simple satisfaction questionnaire express-

ing a positive view of the program. Of the 4 

people who were smokers, 2 stopped smoking 

cigarettes and moved to e-cigarettes as part of 

smoking cessation advice. Seven participants 

had painful neuropathic symptoms at baseline 

and were referred either to their GP or to the 

painful neuropathy clinic for a medication 

review or further management options. Data for 

the key outcomes are presented in the figures 

(page 52).

Qualitative responses
Fourteen patients completed a simple pa-

tient satisfaction questionnaire, all of whom 

responded that they felt they could discuss their 

symptoms of PAD with the podiatrist, they felt 

involved with the treatment plan, they were 

satisfied with the service and they would rec-

ommend this service to a friend. When asked to 

rate their PAD symptoms after completing the 

program, 9 respondents felt that their symp-

toms were better and the remaining 5 said that 

they had remained the same.

Discussion
Though this was a small pilot study, some 

substantive, and in some cases, statistical-

ly significant improvements with respect to 

many measures have been observed over the 

Continued from page 49
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6-month study period. The extent of intermit-

tent claudication in those participants with 

these symptoms (as assessed by the EICQ tool), 

substantively decreased, with the proportion 

of respondents reporting pain or discomfort 

when walking also decreasing. The proportion 

of patients providing tri-phasic Doppler sound 

readings increased slightly within the context of 

a small overall trend primarily between baseline 

and 3 months, with little further change beyond 

3 months until the end of the study period. No 

substantive changes in ABPI between baseline 

and 6 months post baseline in either leg were 

revealed.

A substantive and significant reduction 

was recorded in HbA1c levels, but no changes 

were observed in cholesterol levels. A significant 

improvement was recorded in quality of life 

with improvements in pain scores being mainly 

responsible for the overall improvement as 

measured by the quality of life instrument.

Previous studies have shown that pa-

tients with PAD have a much-reduced level of 

physical activity, which can be attributed to the 

pain associated with the disease. However, if pa-

tients are persuaded to exercise or increase their 

activity levels, this can help with the symptoms 

and progression of the disease, and on-going 

compliance can be improved. A large systematic 

review comparing supervised exercise with 

usual care for claudication found that exercise 

resulted in more functional benefits and should 

be advised as part of a treatment program for 

people with PAD. A randomized controlled trial 

comparing medical care alone, medical care 

plus supervised exercise and medical care plus 

stent revascularization for aortoiliac PAD found 

that both exercise and revascularization resulted 

in improved clinical outcomes and quality of life 

up to 18 months later. Rather than a prescribed 

exercise program, our study referred partici-

pants who agreed to the exercise referral service 

where tailored one-to-one advice was given to 

increase activity levels. This was provided on 

site in a National Centre for Sports and Exercise 

Medicine, which enabled participants’ easy 

access to sports facilities at reduced rates.

Similarly, access to nutritional advice was 

made easy by the presence of a dietitian on site 

and most participants were happy to discuss 

their diet as part of the program.

Conclusion
This small feasibility study has demonstrated 

important effects on health outcomes from a 

pilot clinical intervention for patients with PAD. 

The context and intervention are reported as 

a novel prevention-orientated treatment that 

sought to improve health outcomes. The find-

ings suggest that a larger follow-up study would 

include a number of specific outcome measures 

and economic assessment to demonstrate the 

effect of podiatric monitoring and exercise refer-

ral for this population. Further study is needed 

to examine associated behavior change factors 

that result from prevention services of this kind, 

particularly where the professional intervention 

is designed to mitigate the effects of chronic 

wounds, revascularization and amputation, 

particularly with the diabetic population. 
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Continued from page 51

Figure 1: EICQ scores at baseline and at 6 months, with 95% 
confidence intervals

Figure 3: HbA1c levels at baseline and at 6 months, with 95% 
confidence intervals

Figure 5: Overall EQ-5D quality of life score at baseline and at 6 
months, with 95% confidence intervals

Figure 2: Pulse readings representing good circulation at baseline 
and at 6 months, with 95% confidence intervals

Figure 4: Cholesterol levels at baseline and at 6 months, with 95% 
confidence intervals

Figure 6: EQ-5D pain scores at baseline and at 6 months, with 95% 
confidence intervals
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NEW SHOE INSOLE 
COULD PROVIDE 
HEALING ON-THE-GO

Purdue University researchers have developed 
a shoe insole that could help make the healing 
process more portable for people who have di-
abetes-related foot ulcers. The researchers used 
lasers to shape silicone-based rubber into insoles 
and then create reservoirs that gradually release 
oxygen throughout the day. The reservoirs are 
strategically placed to allow the oxygen to target 
just the wound site, which is hypoxic, rather 
than poison the rest of the foot with too much 
oxygen. 
 The current gold standard for treating an 
ulcer is a total-contact cast. The challenge is, no 
one knows what’s happening inside that cast. 
“If we could test how well this insole delivers 
oxygen to the wound site from within the cast, 
then this could be a way of aiding the healing 
process,” explained Desmond Bell, DPM, a po-
diatrist in wound management and amputation 
prevention at Memorial Hospital, Jacksonville, 
FL, and founder of the Save a Leg, Save a Life 
Foundation.
 Simulations to date show the insole can 
deliver oxygen at least 8 hours per day under 
the pressure of someone weighing about 117–179 
pounds. Researchers believe the insole can be 
customized to any weight. The team envisions 
a manufacturer sending a patient a pack of pre-
filled insoles customized to his or her wound 
site, based on a wound profile obtained from a 
physician’s prescription and a picture of the foot.
 Next, the researchers want to create a way 

to 3D print the whole insole, rather than printing 
a mold first and then laser-machining a pattern. 
They also plan to test the insole on patients with 
diabetic foot ulcers to further gauge how well the 
insoles advance the healing process.

CURBELL PLASTICS 
NAMED EXCLUSIVE 
SUPPLIER OF PROCOMP 
SHEET 
Curbell Plastics, Orchard Park, NY, has been 
named the exclusive supplier of ProComp sheet 
across the U.S. ProComp is an innovative poly-
propylene material reinforced with carbon fibers 
for a 25% increase in stiffness. The individual 
fibers provide the ability of the composite to flow 
and stretch during melt temperature vacuum 
forming. Curbell Plastics was selected due to 
its orthotic and prosthetic expertise within the 
Curbell O&P specialty group.

36" X 4" PRO-ROLLER 
FOAM ROLLERS

OPTP has added a new 4" diameter foam roller 
to its elite Pro-Roller line, available in standard 
and soft densities. The 36" x 4" roller is closer 
to the ground than the regular 36" x 6" diameter 
roller, for a safer, more stable feeling. They are 
well suited for the elderly, beginners, or individ-
uals with a compromised sense of balance and 
are easier to control while using for massage. 
The standard density features a medium firm-
ness while the soft density has a lighter com-
pression for a gentler massage. Both densities 

are lightly textured and durable, providing the 

same support as others in the Pro-Roller family. 

Heat-molded foam technology ensures the roll-

ers maintain shape even with heavy use. 

OPTP
800/367-7293

optp.com

SUPPORTIVE SHOCK-
ABSORBING ORTHOTICS

Cadence Insoles introduces a new model to its 

line of exclusive, retail-only, over-the-counter 

orthotics. The EX MP provides semi-rigid sup-

port, durable high-rebound/low-compression 

set polyurethane foam, and an antimicrobial, 

low-friction CoolMax top cover with a built-in 

metatarsal pad. The EX MP is only available 

for purchase from physicians’ offices and select 

retailers; it is not available for online sales. The 

EX MP was developed to meet demand for a 

full-length orthotic with a built-in metatarsal 

pad that provides greater shock-absorbing com-

fort and relief in the heel and forefoot. Cadence 

Insoles were designed by a physical therapist 

using feedback and outcomes from thousands 

of patients with various pain syndromes of the 

foot, knee, and hip. Practitioners may call or 

email for a free pair.

Cadence Insoles
805/458-0567

cadenceinsoles.com
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CMS RELEASES 2019 
HCPCS CODE CHANGES
The Centers for Medicare and Medicaid Ser-
vices (CMS) has released the new Healthcare 
Common Procedure Coding System (HCPCS) 
codes, effective for claims with a date of service 
on or after January 1, 2019. The following code 
changes are relevant to lower extremity care 
providers:

New Codes
 A5514: For diabetics only, multiple den-
sity insert, made by direct carving with cam 
technology from a rectified cad model created 
from a digitized scan of the patient, total contact 
with patient’s foot, including arch, base layer 
minimum of 3/16 inch material of shore a 35 
durometer (or higher), includes arch filler and 
other shaping material, custom fabricated, each
 M1045: Functional status measurement 
with score was obtained utilizing the oxford knee 
score (oks) patient reported outcome tool within 
3 months preoperatively and at 1 year (9 to 15 
months) postoperatively
 M1046: Functional status measurement 
with score was not obtained utilizing the oxford 
knee score (oks) patient reported outcome tool 
within 3 months preoperatively and at 1 year (9 
to 15 months) postoperatively
 M1047: Functional status was measured 
by the oxford knee score (oks) patient reported 
outcome tool within 3 months preoperatively 
and at 1 year (9 to 15 months) postoperatively
 M1053: Leg pain was measured by the vi-
sual analog scale (vas) within 3 months preop-
eratively and at 1 year (9 to 15 months) postop-
eratively

Change in Coverage
 A5512: For diabetics only, multiple density 
insert, direct formed, molded to foot after ex-
ternal heat source of 230 degrees Fahrenheit or 
higher, total contact with patient’s foot, including 
arch, base layer minimum of 1/4 inch material 
of shore a 35 durometer or 3/16-inch material of 
shore a 40 durometer (or higher), prefabricated, 
each

Change in Code Descriptor and Coverage
 A5513: For diabetics only, multiple density 
insert, custom molded from model of patient’s 
foot, total contact with patient’s foot, including 

arch, base layer minimum of 3/16 inch material 

of shore a 35 durometer (or higher), includes 

arch filler and other shaping material, custom 

fabricated, each

Discontinued Code
 K0903 (a temporary code that has been 
active since April 1, 2018, and will be cross 
walked to the new code A5514): For diabet-

ics only, multiple density insert, made by direct 

carving with cam technology from a rectified cad 

model created from a digitized scan of the pa-

tient, total contact with patient’s foot, including 

arch, base layer minimum of 3/16 inch material 

of shore a 35 durometer (or higher), includes 

arch filler and other shaping material, custom 

fabricated, each

Long Description Changes
 G8647–G8650: Related to risk-adjusted 

functional status change residual score for the 

knee impairment

 G8651–G8654: Related to risk-adjusted 

functional status change residual score for the 

hip impairment

 G8655–G8658: Related to risk-adjusted 

functional status change residual score for the 

lower leg, foot or ankle impairment

To access the complete list, visit www.cms.gov/

Medicare/Coding/HCPCSReleaseCodeSets/Al-

pha-Numeric-HCPCS.html and click on the link 

to the 2019 Alpha-Numeric HCPCS File.

ABC UPDATES 
THERAPEUTIC SHOE 
FITTER EXAM
The American Board for Certification in 

Orthotics, Prosthetics and Pedorthics (ABC) 

has established a minimum score to pass 

the therapeutic shoe fitter certification exam. 

Certified therapeutic shoe fitters participated 

in an ABC standard setting meeting to set this 

new criteria. A new form of the CFts exam 

was also approved earlier this year; it will be 

administered for the first time in February 

2019. The new form was constructed from 

existing exam questions and new questions 

created through an item writing campaign, also 

completed earlier this year. 

POSTED CP-3300 
ORTHOTIC SHELL

KLM Laboratories continues to help practi-
tioners meet the ever-changing needs of each 
patient. The Posted CP-3300 orthotic shell is 
the newest addition to the KLM prefabricated 
product family. This semi-flexible polypropyl-
ene shell has a 2-degree inverted rear foot post 
that is lightweight and low bulk. The design 
of the horseshoe shape will allow for heel lift 
attachments, which are under development. The 
Posted CP-3300 shell is appropriate for treating 
patients experiencing general foot fatigue and 
plantar fasciitis. They come in full, sulcus, or 
met length and are offered in a selection of top 
cover materials. Private labeling is available.

KLM Laboratories, Inc.
800/556-3668
klmlabs.com

DJO GLOBAL TO BE 
ACQUIRED BY COLFAX 
FOR $13.5B
Colfax, Annapolis Junction, MD, has entered 
into a definitive agreement to acquire DJO 
Global, Vista, CA, for $3.15 billion. The 
transaction, which will be funded with cash, 
debt, and equity, is expected to close in the first 
quarter of 2019. Upon closing of the sale, DJO 
Global will operate as a new segment within 
Colfax and be led by current DJO Global 
President and CEO Brady Shirley, who will 
report directly to Matt Trerotola, president and 
CEO of Colfax.
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CONVENIENT
EFFICIENT
PORTABLE

Finally... an effective and 
affordable scanning solution 

for foot orthotics.

The Levy® iPad scanner 
offers clinicians a quick, easy 
and accurate scanning 
method for foot orthotics. 

1-800-564-LEVY (5389)
LevyandRappel.com
339 10th Street
Saddle Brook, NJ 07663

The intuitive software gives you the power, precision and control to include modifications and 
select the device you prescribe from our complete catalog of products.
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OTTOBOCK C-BRACE 
LOWER-LIMB ORTHOSIS

The new C-Brace by Ottobock HealthCare 

uses the world’s first mechatronic stance and 

swing phase control orthosis (SSCO) system, 

introduced with the original C-Brace, to control 

stance and swing phase with microprocessor 

sensor technology. Building upon the features of 

the first-generation C-Brace, the new C-Brace is 

smaller and lighter, allowing it to be worn under 

clothing. The new C-Brace analyzes the entire 

gait cycle dynamically and in real time, including 

flexion under load, navigating slopes, walking on 

uneven terrain, and descending stairs step-over-

step, defining an entirely new level of mobility. 

The user can configure joint settings within the 

Cockpit app or by reading the status on the LED 

display. The stumble recovery feature engages if 

the sensors read a moment of instability, giving 

the user the necessary time to recover. Patients 

with lower extremity neurological or orthopedic 

indications are candidates for the new C-Brace.

Ottobock HealthCare

800/328-4058

ottobock.com

CLEVELAND CLINIC 
RESEARCHER RECEIVES 
GRANT FOR ACL 
SURGERY RESEARCH
Kurt P. Spindler, MD, of Cleveland Clinic and 
founder of the Multicenter Orthopaedic Out-
comes Network (MOON) Group, has received 
a 5-year, $6 million grant to study techniques 
used for anterior cruciate ligament (ACL) recon-
struction. The grant, awarded by the National 
Institutes of Health’s National Institute of Ar-
thritis and Musculoskeletal and Skin Diseases, 
supports a multi-center, randomized clinical trial 
aimed at determining if outcomes of a new sur-
gical technique, Bridge-Enhanced® ACL Repair 
(BEAR®), are equal to or better than outcomes 
of the standard autograft patellar tendon recon-
struction, at 6, 12, and 24 months post surgery. 
The BEAR procedure begins with drilling small 
tunnels to place a suture into the ACL fibers 
and stabilize the knee. The tissue-engineered 
scaffold, invented by Martha Murray, MD, at 
Boston Children’s Hospital, is implanted through 
a small incision in the knee. Surgeons then pull 
the stitched ACL tibial stump into the scaffold as 
the knee is extended. The patient’s own blood is 
applied to the scaffold to provide growth factors 
and stimulate healing.
 “The current standard for ACL surgery is 
a complex reconstruction procedure that has a 
high rate of success in terms of return to sports 
and activities of daily living. But the failure rate 
is high in adolescents,” said Spindler, who is 
also the lead investigator. “There is some graft 
site morbidity and the propensity to develop 
early posttraumatic osteoarthritis (PTOA) is not 
prevented.”
 This research will build upon prior studies 
led by Murray that showed the BEAR technique 
to have similar results to ACL reconstruction in 
preclinical and early clinical studies. Researchers 
expect earlier improved range of motion and 
knee kinematics in the short term and no graft 
harvest morbidity for the patients treated with 
Bridge-Enhanced ACL Repair. The BEAR im-
plant is an investigational device and is only 
available for use in U.S. Food and Drug Admin-
istration–approved clinical trials.
 The cohort will include 200 participants 
who are between 18 and 40 years old and have 
complete ACL tears. Surgery will take place 

within 50 days of the injury. Patients are ex-
pected to return to normal activities in a few 
months and to sports in about 9 months, Spin-
dler noted.

WALDLAUFER EXTRA- 
WIDE WOMEN’S LACE-UP

German comfort footwear company Waldlaufer 
introduces the stylish new Kagan lace-up, a 
therapeutic shoe without the therapeutic look, 
designed to accommodate the footwear needs 
of women with extra-wide feet, bunions, and 
hammertoes. Like every Waldlaufer shoe, the 
Kagan is handcrafted in Europe using the finest 
leathers and super-light, air cushion soles. The 
Kagan shoe has a high-quality, leather-covered 
foot bed that can be removed easily and replaced 
with a custom orthotic if necessary. The comfort 
of this extra-wide style is enhanced with stretch 
material uppers that provide additional toe room 
and add an attractive element with its snake-
skin design. The Kagan is a European K-width, 
equivalent to an E to 2E.

Waldlaufer
866/537-8363

waldlaufer.com

GRANT AWARDED TO 
DEVELOP AI APP TO 
MONITOR PATIENT 
MOVEMENTS
A group led by Cambridge Bio-Augmentation 
Systems (CBAS) was awarded a £865,000 grant 
by Innovate UK to develop an advanced artificial 
intelligence (AI) platform that analyzes patients’ 
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daily physical movements. The solution will 
apply to a wide range of conditions and help 
clinicians make data-informed decisions about 
patient progress and well being, with the aim of 
improving care and providing greater insight for 
patients and their families
 CBAS has developed the AI platform and 
will be trialing it with Andiamo’s 3D-printed or-
thoses and CUSH Health’s smart device for el-
derly patients at risk of falls. Groups of patients 
will trial wearable devices on their orthoses and 
devices in their daily lives over a few months, 
and the readings analyzed by the AI platform 
will then be validated by Queen Mary Univer-
sity’s Human Performance Laboratory — the 
results so far have been shown to be 96% accu-
rate. The lab will also explore how to apply the 
technology to movement measurements. The 
ultimate aim for a finished product is to help 
clinicians deliver better care and add greater in-
sight and support for patients and their families.

HHS SEEKS PUBLIC 
COMMENT ON DRAFT 
STRATEGY TO REDUCE 
HEALTH IT BURDEN
The U.S. Department of Health and Human 
Services (HHS) has issued a draft strategy 
to help reduce administrative and regulatory 
burden on clinicians caused by the use of health 
information technology such as electronic health 
records (EHRs).

The draft, Strategy on Reducing Regulatory 
and Administrative Burden Relating to the Use 
of Health IT and EHRs, was led by the HHS 
Office of the National Coordinator for Health 
Information Technology (ONC), in partnership 
with the Centers for Medicare & Medicaid 
Services (CMS). It reflects stakeholder input 
detailing ways in which clinicians are spending 
too much time entering data into EHRs, leaving 
less time to interact with their patients. Required 
documentation guidelines have led to “note 
bloat,” making it harder to find relevant patient 
information and effectively coordinate a patient’s 
care, according to the HHS press release.

Based on the input, the draft strategy 
outlines three overarching goals to reduce 
clinician burden:

1. Reduce the effort and time required 
to record health information in EHRs for 
clinicians;

2. Reduce the effort and time required 
to meet regulatory reporting requirements 
for clinicians, hospitals, and healthcare 
organizations; and

3. Improve the functionality and 
intuitiveness (ease of use) of EHRs.

The public comment period on the draft 
ends on Monday January 28, 2019, at 11:59:59 
PM ET.

To read the draft and access the 
comment form, visit www.hhs.gov/about/
news/2018/11/28/hhs-issues-draft-strategy-to-

reduce-health-it-burden.html.

X-LARGE THERAFIRM 
EASE COMPRESSION 
HOSIERY

Therafim’s Ease line of compression hosiery 
debuted in 2014, growing in popularity and 
expanding ever since. Now, Therafirm has ex-
panded the line with the introduction of X-Large 
sizes. Compression knee highs are sized by ankle 
and calf circumferences. With new sizing includ-
ing X-Large, Ease knee highs now fit ankle and 
calf circumferences up to 15” and 23”, respec-
tively. True gradient compression, designed to 
improve blood flow, delivers a controlled amount 
of pressure that is greatest at the ankle of the 
garment and gradually decreases toward the top. 
Ease premium gradient compression garments 
are said to promote better circulation and help 
control swelling, leg fatigue, mild to moderate 
varicose veins, leg discomfort, edema, and DVT.

Therafirm
800/821-3094
therafim.com

FOOT ORIENTATION 
APPARATUS FOR 3D 
FOOT SCANNING

New from PAL Heath Technologies is the Foot 
Orientation Apparatus (patent pending, serial 
number 62/739,962) to be used with PAL’s 
Xtremity 3D foot scanner. The lightweight and 
portable apparatus was developed to obtain sub-
talar neutral positioning of the foot, ensuring 
foot scans are more accurate for the physician 
and more comfortable for the patient. Created 
specifically for the foot care industry, Xtremity 
3D is an all-in-one solution for creating digital 
scans of patients’ feet using an advanced imag-
ing accessory on an iPad. Using Xtremity 3D 
eliminates casting time and shipping costs by 
providing practitioners with digital accuracy in 
mapping the foot. This, in turn, provides quick 
turnaround times for the production of orthoses, 
braces, and diabetic inserts. 

PAL Health Technologies
800/223-2957
palhealth.com



Graph-Rite
The GrThe Graph-Rite can be used 
for most applications including 
sports. It enhances 
biomechanical correction 
using a lightweight, thin 
material. Manufactured for the 
active patient or athlete who 
needs contneeds control in tighter fitting 
foot gear.

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

OrthoRite 
                            orthotics
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Children’s Line Leather LineWalk-RiteSport-RiteDress-Rite
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