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Plastazote® inserts designed to prevent ulcers, 

extra-depth shoes alone are not adequate 

for treating active ulcers.  Some patients are 

provided with “post-op” shoes that essentially 

force them to modify their gate and reduce 

the force they place on the affected foot. But 

standard post-op shoes alone are not designed 

to selectively offload any particular area of the 

plantar aspect.  

In an estimated 10% - 30% of cases, 

patients are prescribed some sort of CAM 

boot, wedge shoe, offloading shoe, etc. to aid 

in offloading, but the data regarding the ef-

fectiveness of these approaches is sparse, and 

none of these are reimbursed by insurance 

when dispensed to treat a DFU.  

5. So, if the academically accepted 

“best practice” approach is not accepted by 

the medical community, is it really the Gold 

Standard?  McGuire and Sebag1 have pro-

posed that while TCC may be the “preferred 

approach” for DFU offloading, it cannot be 

considered the Gold Standard if it is used 

infrequently.  He further proposes that since 

shoe-based offloading is the most common 

approach despite being associated with the 

poorest results, then it should essentially 

be considered the “Reverse Gold Standard”.  

Therefore, any method that can be broadly 

adopted, and that is proven superior to the 

shoe-based approaches that are in common 

Points for Discussion
1. As healthcare professionals treating 

lower extremity conditions, we are witnessing 

a rapid increase in the incidence of diabetes 

and a corresponding increase in devastating 

complications, including diabetic foot ulcers.

2. One of the primary principles of treat-

ing the diabetic foot, and DFUs in particular, 

is offloading of vulnerable tissues. For more 

than 30 years, the “Gold Standard” approach 

for offloading DFUs has been the Total Con-

tact Cast (TCC).  In fact, TCC is the only off-

loading approach for DFUs (non-Charcot) for 

which insurance reimbursement is available.  

Despite the strong evidence supporting it, the 

TCC has consistently been grossly underuti-

lized; in fact, it is well documented that fewer 

than 10% of TCC-eligible patients are treated 

with this approach.2

3. Why is this?  Contraindications, 

non-compliance, time consuming, physician 

discomfort, inadequate reimbursement, etc.

4. The reality is that the vast majority 

of patients do not receive any type of device 

that is clearly designed to offload their wound.  

In the literature, the percent of patients that 

are wearing some sort of shoe while be-

ing treated for a DFU ranges from 60% to 

80%.3  Many, if not most of these patients, 

are wearing their standard footwear. Though 

many patients wear extra-depth shoes with 

In March 2017, McGuire and Sebag wrote: 

“Early diagnosis and intervention for diabetic 

foot wounds is essential for the prevention of 

complications associated with these ulcers. 

We are all familiar with the term ‘the golden 

hour’ with respect to the first 60 minutes after 

the onset of a stroke or cardiac arrest. The 

rapid initiation of aggressive care is the key 

to positive outcomes for the patient. In this 

way, the diabetic foot ulcer (DFU) also has 

a golden hour. The 4-week period follow-

ing the onset of a diabetic ulcer is a critical 

time for treatments aimed at preventing the 

development of a chronic wound, staving off 

infection, and allowing for early closure of the 

skin. Wounds that have not achieved 50% 

closure within the first 4 weeks are destined 

to become difficult-to-heal chronic wounds. 

A fundamental component of early interven-

tion and resolution of diabetic foot ulcers 

is the use of an array of offloading devices 

that includes everything from total contact 

casting to depth shoes with molded inserts.”1 

However, as they go on to document, there is 

no consensus among practitioners.

By Harry L. Penny, DPM, DABPM, FAPWHc

GUEST Editorial
The DFU Dilemma: Is the Total 
Contact Cast a True “Gold Standard”?

Continued on page 10

What do YOU think? 
Are TCCs the “reverse Gold Standard”? What should the Gold 
Standard be? Join the discussion by sending your comments to 
editorial@lermagazine.com and we’ll print select responses in 
upcoming issues. 



use today, should be carefully looked at as the 

new Gold Standard.

McGuire goes on to describe a new ratio-

nale for employing offloading devices based 

on 3 key attributes: removability, fixed vs free 

ankle, and conforming to the foot.  And while 

this is an oversimplification, the premise of 

his argument in its most basic form is that the 

deployment of offloading devices should, as 

much as possible, correspond to the severity 

of plantar wounds, for example:

• Severe Wounds: Devices should be 

non-removable, fixed ankle, conforming insole

• Moderate wounds: Devices may be 

non-removable, fixed or free ankle, conform-

ing insole

• Superficial/closed wounds: Removable, 

free ankle, conforming insole.

These devices are typically employed 

sequentially in a transitional manner to heal 

the wound, mature the skin, and prevent 

recurrence.  

Given the severity of complications often 

associated with DFUs, including approxi-

mately 100,000 lower extremity amputations 

per year in the United States, there’s a need 

for our industry to come to a consensus on 

preferred devices for plantar offloading. 

Patients need offloading options that they will 

tolerate, and clinicians need to be reimbursed 

for providing effective and accepted offloading 

services. While the TCC is highly effective for 

those who use it, it is clearly not the preferred 

treatment modality for most patients or phy-

sicians, and certainly not an industry “Gold 

Standard.” Since TCC is the only reimbursed 

offloading therapy for most plantar DFUs, 

most patients receive no offloading at all. It 

is time we address this insufficiency of care. 

Using appropriate and comfortable offloading 

techniques will increase patient adherence, 

decrease medical costs associated with wound 

complications, and provide physicians a better 

chance to intervene within the 4-week critical 

period. 

Harry L. Penny, DPM, DABPM, FAP-

WHc, is a practicing podiatrist and wound 

care consultant at UPMC Altoona Blair 

Medical Associates in Altoona, PA, and a clin-

ical instructor at the University of Pittsburgh 

Medical Center (UPMC Altoona). Certified 

in Wound Care(CMET) and a Fellow of the 

Council for Medical Education and Testing, he 

also serves as Vice President of the Academy of 

Physicians in Wound Healing.
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From the American Podiatric Medical 
Association 2018 Annual Meeting By Nicole Wetsman

Low Cost Insulin Spray 
Improves Healing of 
Diabetic Foot Ulcers
Spraying insulin into an open wound improves 
the healing of diabetic foot ulcers in diabetic 
patients—both type 1 and type 2, reported a 
poster entitled, The Outcomes of Local Flush-

ing of Insulin on Wound Healing in Patients 

with Diabetic Foot Ulcers.1 
Patients with diabetes have a 25 percent 

chance of developing a foot ulcer in their 
lifetime, and the disease is associated with 
impaired wound healing — which arises from 
a host of factors, including dysfunction in 
glucose metabolism, inflammatory responses, 
and repair cell activity. Animal studies have 
shown that topical insulin can facilitate wound 
healing: it speeds the growth of new tissue, 
improves the development of new blood ves-
sels, and is involved in inflammatory processes 
important for healing. 

“This is a new innovation in podiatry,” 
lead poster author and resident physician Azza 
Alalwee, DPM, MD, told Lower Extremity 
Review in a post-meeting interview. Prior 
studies have shown the effect of injected 
insulin on wound healing, both in diabetic and 
non-diabetic patients. However, the strategy of 
applying insulin topically had not previously 
been tested in humans. 

In the study, 26 patients with diabetes 
foot ulcers of 8 weeks or more duration who 
were being seen at the New York Community 
Hospital wound clinic had topical insulin 
spray added as part of their treatment. After 
the wounds were debrided, they were sprayed 
with either 1 mL of insulin, if the wound was 

5 centimeters or larger, or 0.5 milliliters of 

insulin, if the wound was smaller than 5 cen-

timeters; after 3 to 5 minutes, the wound was 

dressed. Patients were treated twice a week 

in the clinic through the course of the wound 

management and did not receive any other 

medications or grafts for their wound. 

The topical insulin spray led to improved 

wound healing and faster growth of tissue 

across the wound, the authors observed. 

Patients averaged 80 percent wound closure 

within 4 weeks, and 3 patients had complete 

wound closure within 4 weeks. There were no 

adverse effects from the insulin spray, Alalwee 

said, and patients were satisfied with the treat-

ment. “We’ve had amazing results,” she said. 

“These are not easy wounds to deal with.”

The authors reported several other 

notable findings: From week 1 with the insulin 

spray, wound base granulation and epithelial-

ization occurred at a faster rate than expected. 

They also saw a decreased rate of infection 

and a decrease in anticipated graft usage. The 

authors also reported that 14 of the 26 patients 

showed a marked decrease in the amount of 

exudate. 

The most unusual finding the team noted 

was the improvement in patient’s fine touch 

sensation, leading to improved neuropathy 
gradation from 4/10 to 6-7/10.

The team is continuing to enroll patients 
from multiple clinics, and hopes to treat 100 
patients with topical insulin in the next two 
years. Eight additional patients have entered 
the study on top of the initial 26 included in 
the poster presentation. Because the technique 
is new and experimental in humans, the team 
is not comparing results to a control group, 
Alalwee said, noting that the work is pilot 
research to ensure that the topical insulin 
works well and is safe. They plan to conduct a 
randomized controlled trial in the future. 

Should topical insulin continue to prove 
to be effective, it could offer a cheap and easy-
to-use method to promote healing in diabetic 
foot ulcers, which can significantly impair 
quality of life for patients with diabetes. “We 
want to provide something affordable, that any 
doctor can apply,” Alalwee said.  

Foot Type Determines 
Effect of Orthotics on 
Muscle Activity 
Adding a lateral bar beneath foot orthoses does 
not significantly alter activity in the prona-
tor muscles in people with high-arched feet, 
according to preliminary data from a poster 
entitled, Effects of Two Types of Foot Orthoses 
on the Biomechanics of Participants with Cavus 
Feet During Walking.2 

During the course of the study, 15 par-
ticipants with cavus feet walked quickly over 
a 5-meter walkway while wearing orthoses 
with no lateral bar, orthoses with a 1-centime-
ter wide lateral bar, and shoes only. Data on 

iStockPhoto.com 137417360
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the electrical activity at the tibialis anterior, 
fibularis longus, medial and lateral gastrocne-
mius muscles were collected for participants 
during the various conditions. There were no 
significant differences in the monitored mus-
cles between the two orthotic conditions in the 
preliminary data (eg, figure 2 above).

The research was conducted as a follow 
up to a prior project assessing the effect of 
a lateral bar on patients with more neutral, 
non-cavus feet, said poster author Gabriel 
Moisan, DPM, MSc, a researcher at the Uni-
versité du Québec à Trois-Rivières in Canada 
and lead author. In that project, the addition of 
a lateral bar in the orthotic was able to signifi-
cantly decrease muscle activity in the peroneus 
longus muscle. 

“We think that this happens because 
people with cavus feet have more rigid feet, 
so the lateral bar was not able to counter the 
pressure made by the longitudinal arch of the 
orthotic,” Moisan said.

The results from the two studies demon-
strate that individuals with varying foot types 
will have different responses to orthotics. The 
findings also highlight the importance of a foot 
type assessment by clinicians when prescribing 
inserts, Moisan said. “This will add to current 
knowledge of what orthotics do,” he said.   

Treating Vascular 
Malformations Without 
Surgery
Arteriovenous malformation can be managed 
non-surgically according to a poster3 presented 

by Rothman Institute podiatrists Faith Schick, 
PDM, and Nicholas Taweel, DPM. DPT. Their 
case report detailed how they resolved the 
patient’s symptoms and the case, highlighting 
the opportunities for non-operative treatment 
in this condition. 

Arteriovenous malformations (AVM), 
a subset of vascular malformations, are 
tangles of abnormal blood vessels that initially 
form during fetal development. They can 
lie dormant, and go on to be identified at 
any point from infancy through adulthood. 
They typically appear in the brain, lungs or 
lower extremities, and are commonly treated 
through surgical resection. 

The patient in this case study, a 50-year-
old female nurse, reported four months of pain 
in her left foot. She was initially diagnosed 
with plantar fasciitis, but after symptoms 
worsened, she turned to the authors’ clinic. 
The physical exam showed normal range of 
motion with tenderness along the bottom of 
the center of the foot; an MRI revealed the 
arteriovenous malformation. 

While awaiting the MRI results, the 
patient had the foot immobilized in a boot 
for two weeks and reported improvement 
in symptoms as a result. Noting the im-
provement, the authors decided to continue 
immobilization for an additional four weeks, 
to allow any irritation of the AVM to resolve. 
After that time, symptoms had resolved even 
further, and the patient returned to normal ac-

tivity. At the 1-month follow-up appointment, 
the patient reported some mild discomfort 
after a long day on her feet and was given a 
custom orthotic insert to ease the pressure on 
the AVM. The orthotic allowed her to return 
to normal work, as a nurse on her feet most of 
the day, without pain.

This particular AVM was deep within 
the foot, and surgical removal would likely 
have resulted in significant scar tissue, wrote 
the authors. A treatment approach focused on 
avoiding surgery, then, helped to avoid those 
complications. Because the patient had no 
problems with the AVM prior to when pain 
developed, it was reasonable to expect that she 
would be able to return to an asymptomatic 
state, they said.  

“It is our belief that consideration to 
conservative treatment of AVMs in the 
foot should be considered prior to surgical 
treatment in all patients presenting with new 
onset of symptoms,” wrote the authors in their 
conclusion. 

Office-based Toe 
Amputations Are Safe 
and Efficient
As patients seek more affordable care options, 
moving surgical procedures from the hospi-
tal-based operating room to less expensive, 
more convenient locations is one tactic being 
explored. But can such procedures be done 
safely in these outpatient settings? New 
research from Podiatrists in the Department 
of Surgery at the Southern Arizona Veteran 
Affairs Health Care System provides evidence 
that they can…and that patients like the 
convenience.

In their poster, Is the Operating Room Al-
ways Necessary? Office Based Toe Amputations 
for Osteomyelitis,4 the researchers presented 
case reports of four patients with diabetes who 
required toe amputations due to osteomyelitis. 

Fig 2. Effects of FOs with and without lateral bar on the ac-
tivity of the tibialis anterior muscle. No significant differences 
were observed during the gait cycle

iStockPhoto.com 172484431
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All 4 patients and their caregivers chose to 
have the procedures done in the doctor’s office, 
rather than in the hospital or surgical center. 
All patients had successful procedures without 
complications.

Performing surgical procedures in-office 
is safe, with lower rates of complications, and 
can have a significantly lower price tag than 
those done in a hospital. Toe amputations 
done in an office are only 7 percent of the cost 
of an in-hospital procedure, according to the 
authors. 

The authors described four diabetic 
patients with osteomyelitis, each presenting 
with a variety of co-morbid conditions. In the 
first, an 82-year-old man with chronic kidney 
disease, atrial fibrillation and other comor-
bidities presented with chronic diabetic foot 
ulcerations on two toes; he had failed a 6-week 
trial of antibiotics. Rather than undergo the 
potential complications of full anesthesia, he 
chose to have the toes amputated, three weeks 
apart, with both procedures done in-office. 
Healing was complete at 7 weeks for both sur-
geries (delays attributed to extensive peripher-
al vascular disease).

In the second case, a 54-year-old man 
had an infected toe that did not respond to an 

8-week course of antibiotics and offloading. 
The patient elected to have the amputation 
performed  in-office to make scheduling of the 
procedure easier. 

A 90-year-old man with dementia and 
peripheral vascular disease presented with 
osteomyelitis resulting from vascular disease in 
his third toe.  Given the physical and emo-
tional disruption traveling can create in people 
with dementia, the family opted to have the 
amputation performed in-office the same day 
as his original appointment. 

In the fourth case, a 58-year-old man 
with diabetes and HIV had two toes removed 
in-office, seven months apart; both had shown 
signs of osteomyelitis. 

All patients reported high levels of 
satisfaction with their procedures, and had 
complete healing without complications. 

“Office-based toe amputations are safe, 
economical, efficient, and offer a high degree 
of patient satisfaction for the treatment of dia-
betic toe ulcerations with osteomyelitis,” wrote 
the authors.  

Negative Pressure 
Wound Therapy 
Creates Positive 
Clinical Outcomes in an 
Outpatient Setting
A new, disposable negative pressure wound 
therapy (NPWT) system effectively reduced 
the volume of varied wound types on four pa-
tients in an outpatient setting, reported Windy 
Cole, podiatrist at University Hospitals Ahuja 
Medical center, in a poster entitled, Manage-
ment of Small, Lower Extremity Wounds in the 
Ambulatory Setting Using a Disposable, Me-
chanically Powered Negative Pressure Wound 
Therapy System.5 

Cole utilized new technology in this 
study: a small, quiet, disposable system (dNP-
WT) designed for outpatient use. Four patients 
with lower extremity wounds were treated 

with the system — two with trauma wounds, 

one with a diabetic foot ulcer, and one with 

a diabetic toe amputation wound. Treatment 

lasted between 2 and 14 weeks with a -125 

mmHg pressure cartridge. 

The wounds improved significantly in 

response to treatment with dNPWT, and all 

wounds were eventually closed. 

Although clinical evidence showing that 

NPWT is more effective than other strategies 

for treating wounds of a similar type is not yet 

available, this study provides additional case 

reports of successful wound healing. 

“The use of dNPWT resulted in positive 

clinical outcomes and was convenient as an 

adjunctive therapy in managing small, lower 

extremity wounds in the ambulatory setting,” 

Cole wrote. 

Posters presented at American Podiatric Med-
ical Association 2018 Annual Meeting

1. Alalwee, A, Spergel, G, Santi, L et al. The Out-
comes of Local Flushing of Insulin on Wound 
Healing in Patients with Diabetic Foot Ulcers.

2. Moisan, G, Descarreaux, M, Cantin, V, et al. Effects 
of Two Types of Foot Orthoses on the Biomechanics 
of Participants with Cavus Feet During Walking.

3. Schick, F, Taweel, N. A Non-surgical Approach to 
Arteriovenous Malformation of the Foot. 

4. Brock, K, Walters, J. Is the Operating Room Always 
Necessary? Office Based Toe Amputations for Os-
teomyelitis. 

5. Cole, W. Management of Small, Lower Extremity 
Wounds in the Ambulatory Setting Using a Dis-
posable, Mechanically Powered Negative Pressure 
Wound Therapy System.
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By Janice T. Radak

The not-so-secret truth: diabetes and its precursor, 

prediabetes, have reached epidemic status in the 

United States: More than 100 million Americans are 

living with the disease.1 

Based on data from 2015, the US Centers for 

Disease Control and Prevention last year reported 

that 30.3 million Americans – 9.4% of the U.S. 

population – have diabetes.1 But not everyone who 

has diabetes has been diagnosed: nearly one-quarter 

of those who meet specified fasting glucose and 

hemoglobin A1c criteria have not been diagnosed, 

meaning they do not know they have diabetes and 

therefore, their healthcare providers do not know 

either.  

Adding to the burden, another 84.1 million 

have prediabetes, a condition that if not treat-

ed often leads to type 2 diabetes within 5 years. 

Significantly, more than one-third of US adults have 

prediabetes and do not know it.1

What does this mean? Given that there is no 

cure for diabetes, it means there are more than 200 

million diabetic feet in the United States today that 

require protection, and that number will only con-

tinue to grow. Once blood glucose metabolism goes 

awry, each foot of a person with diabetes becomes 

a unique risk factor for potentially life-threatening 

complications. Care of each foot requires daily main-

tenance that takes time and an attention to detail 

that adds to the burden of this disease—both for the 

individual and his or her healthcare providers—be-

cause protecting the diabetic foot is no easy feat. 

What diabetes does
The healthy—non-diabetic—human body is a 

pretty amazing machine that keeps itself functioning 

properly with a 24/7/365 process of maintenance 

and repair. Diabetes disrupts that homeostasis.

Diabetes mellitus (diabetes) is a group of 

diseases that negatively affect how the body pro-

duces and/or uses insulin, leading to the abnormal 

metabolism of carbohydrates; the result is hypergly-

cemia, or elevated levels of glucose in the blood and 

urine. Chronic hyperglycemia damages blood vessels 

(angiopathy), leading to well-known microvascular 

and macrovascular complications.2 Microvascular 

(small vessel) complications include retinopathy 

(eye disease), nephropathy (kidney disease), and 

neuropathy (neural damage that occurs throughout 

the body). Macrovascular (large vessel) complica-

tions can accelerate cardiovascular disease, leading 

Diabetes, Its Impact, 
and Protection of 
the Diabetic Foot 
Offloading is key to preventing small 
concerns from becoming life-threatening, 
but adherence remains less than optimal
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to heart attacks at younger ages than the general 

population, and cause cerebrovascular events, 

such as strokes. And data show that complica-

tions in one area can exacerbate complications 

in other areas, such as hypertension exacer-

bating nephropathy.3 Furthermore, diabetes is 

associated with depression and dementia, which 

can impact an individual’s ability to perform 

needed self-care.

Key players in this discussion are peripher-

al vascular disease and diabetic neuropathy. 

Peripheral Vascular Disease: Peripheral 

vascular disease (PVD; sometimes called pe-

ripheral arterial disease [PAD]), is a circulation 

disorder that causes narrowing, blockage, or 

spasms in veins, arteries or lymphatic vessels, 

compromising blood flow throughout the body, 

meaning organs and limbs may not receive the 

oxygen and nutrients they need to thrive. The 

narrowing is caused by increased plaque on 

vessel walls, believed to be a response to hyper-

glycemia, though it is also common in people 

without diabetes.  

Diabetic Neuropathy: More than 65% of 

people with diabetes will develop some degree of 

peripheral neuropathy (PN), and its prevalence 

increases with both age and duration of disease.4 

In a study published in Diabetes Care, Abbott et 

al reported a prevalence of painful neuropathy 

symptoms (neuropathic pain) in 34% of 15,692 

UK patients.5 Although neuropathic pain can be 

excruciating for some patients, dramatically af-

fecting their quality of life and productivity, PN 

is more commonly known for its theft of sensa-

tions of all types, from pain to temperature to 

proprioception, creating the insensate foot.4 Risk 

of developing a first foot ulcer is nearly 7-fold 

higher in those with an insensate foot than in 

patients with diabetes who do not have PN. 

While PN gets the lion’s share of attention, 

autonomic neuropathy plays a critical role in 

creating the diabetic foot as well.4 It leads to 

abnormal thermoregulatory changes that act 

to reduce sweating, particularly in the feet, 

resulting in dry skin. Untreated dryness can 

cause skin to fissure and crack, creating entry 

points for bacteria and subsequent infections. 

Further, in the absence of PVD, these thermo-

regulatory changes can result in increased blood 

flow, leading to a warm foot. Using clinical, 

nerve conduction, and autonomic evaluations, 

Sun and colleagues looked at the relationship of 

plantar skin temperatures to DN in 25 healthy 

controls and 69 participants with diabetes.6 The 

diabetes cohort included 29 participants with a 

sympathetic skin response (SSR+ group) that 

was similar to controls; 22 participants who 

had no SSR in both feet (SSR- group), and 18 

participants who had no SSR in both feet and 

presented with preulcerative skin lesions (at-risk 

group). Foot temperatures were significantly 

higher in the at-risk group (30.2°C) compared 

to the control group (26.8°C), the SSR+ group 

(27.1°C ) and the SSR- group (27.9°C ). The au-

thors noted that the at-risk group showed more 

abnormalities in nerve conduction than either 

the SSR- or SSR+ groups (55% vs 23% or 14%, 

respectively; p < 0.02). They concluded that 

these increased foot temperatures signified early 

sympathetic damage in diabetic feet and may 

be present up to a week before ulceration. The 

authors also noted screening diabetic at-risk feet 

at early stages may require more than clinical 

examination or nerve conduction. (See page 21, 

“Thermographic Foot Patterns Differ Among 

Diabetes Complications.”)

How much do these conditions contribute 

to the dreaded lower extremity amputation 

(LEA)? In a just-published study from the 

University of Kansas Medical Center, research-

ers sought to understand how prevalent DN, 

PVD and foot ulceration are in patients with 

diabetes who subsequently had LEA. Of the 

844 diabetes patients Alothman et al7 identified, 

nearly 80% (699) had one or more of the risk 

factors before LEA: 49% (414) had neuropathy, 

48% (402) had a foot ulcer, and 58% (495) had 

a PVD diagnosis. Further investigations showed 

that multiple risk factors were not uncommon: 

29% had two risk factors and 24% had three 

risk factors.

Diabetes affects 
biomechanics
Diabetic foot ulcers do not arise from diabetes 

alone; biomechanics play a role as well. While 

peak pressure was initially thought to be a key 

predictor, evolving technology is validating that 

peak shear stress may be more important. 

For more than a decade, Metin Yavuz, 

PhD, and colleagues have been conducting 

studies examining the role shear plays in the 

breakdown of tissues under the skin that lead 

to ulceration.8-14 In a 2007 report that com-

pared participants with diabetes to healthy 

controls, they found that in most of those with 

diabetes, stress peak pressure and peak shear 

sites under the foot did not overlap. Further-

more, there was more than 1 inch separating 

the site of maximum pressure from the site of 

maximum shear for 60% of the participants 

with diabetes.10 In a 2008 study that also 

compared participants with diabetes to healthy 

controls, Yavuz et al found no significant dif-

ference in peak pressure between the groups.10 

However, in the group with diabetes, peak an-

teroposterior and resultant shear were reported 

to be 33% and 31% higher (p = .014 and p = 

.016, respectively) despite the fact they walked 

approximately 15% slower. In another 2008 

study of 558 adults in Pittsburgh, Brach et al15 

identified the improper pressure distribution 

of a shuffling gait as a potential causative 

factor for increased shear forces in those with 

diabetes.

More recent work by Yavuz identifies 

plantar shear as having a clinically significant 

role in ulceration and suggests the combination 

of both pressure and shear variables would be 

more effective in identifying and preventing 

ulceration.14 Writing for LER in 2010,16 Yavuz 

noted: “The fact that shear forces under the 

foot occur twice as frequently as vertical forces 

suggests that shear forces play a major role in 

ulceration despite lower magnitudes relative 

to pressure. The reason involves the princi-

ple of the ‘fatigue failure’ mechanism—the 

progressive failure of an object due to repetitive 

loading.”

Repetitive loading in the diabetic environ-

ment creates vulnerability in the diabetic foot, 

as the person with diabetic neuropathy does 

not have the painful sensation that would allow 

them to naturally change their gait in response 

Continued from page 19
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Continued on page 22

Thermographic Foot Patterns 
Differ Among Diabetes 
Complications 
Common diabetic foot complications such as ischemia 
and neuropathy are known to have an effect on the 
temperature of the foot. In a recent study, Gatt et al1 
postulated that changes in temperature of the foot may 
be indicative of the presence of such complications. 
They used thermography (medical infrared imaging) 
to visualize the temperature distribution of the feet of 
participants living with diabetes mellitus (DM) with or 
without complications versus healthy controls. 

Their findings, displayed in Figures 1 and 2, show 
significant differences in the mean temperatures 
amongst the 5 groups (Healthy Adults; DM healthy 
[with diabetes but no significant medical comorbidities 
and/or complications]; peripheral arterial disease 
[PAD] [ABPI < 0.6 and monophasic Doppler spectral 
waveforms at the ankles, but no neuropathy]; 
Neuropathic only [positive 10-gram monofilament at 
any one of 10 tested sites and/or reduced vibration 
perception threshold as measured with a tuning fork 
and an ABPI between 0.9 and 1.3]; and Neuroischemic 
[ABPI < 0.9 and neuropathy]).

Using the Turkey test, which clusters the 5 groups into 2 
groups, participants in the PAD, Neuropathic only, and 
Neuroischemic groups had significantly higher mean 
temperatures of the feet when compared to the Healthy 
and DM healthy groups. Using logistic regression 
analyses, neither toe location nor plantar location was 
found to be a significant predictor; but in both cases, 
temperature was. For toe temperature, the odds ratio 
that a participant has neuropathy, neuroischemia, or 
PAD increases 24.7% for every 1°C increase in toe 
temperature (range, 19.8% to 29.7%). For plantar 
forefoot temperature, the odds ratio that a participant 
has neuropathy, neuroischemia, or PAD increases 
28.9% for every 1°C increase in plantar temperature 
(range 19.8% to 29.7%).

The authors note that should a rise in temperature be 
detected in the diabetic foot, there is a higher likelihood 
that diabetic foot complications have set in, reinforcing 
the findings by Sun6 who reported that thermographic 
patterns may change as early as one week prior to 
ulceration. Sun also reported that clinical examination 
and nerve conduction studies may not be adequate for 
screening at-risk diabetic feet at an early stage. 

The authors conclude that their study confirmed 
that the mean temperatures of the toes and forefeet 
of participants in the complications groups exhibit 
significantly higher temperatures than those of healthy 
participants including those with diabetes who had no 
complications. These results, they argue, indicated that 
thermography demonstrated potential as a screening 
or clinical investigation tool, although more research is 
warranted.

1. Excerpted and summarized from Gatt A, Falzon O, Cassar K, et al. 
Establishing Difference in Thermographic Patterns between the Various 
Complications in Diabetic Foot Disease. Int J Endocrin. 2018:9808295.

Figure 1: (a) Diagram showing the foot regions considered for temperature 
extraction. (b) An actual thermal image and the corresponding regions of 
interest. The temperatures from the toe regions and forefoot regions were 
considered for further analysis.

Figure 2: Toe temperature distribution.



to the negative stimuli. Strategically managing 

pressure, shear, and friction, is required.

Protecting the diabetic foot
Numerous studies have proven the benefit of 

diabetes self-care education in protecting the 

person with diabetes from numerous complica-

tions. For a discussion on protecting the diabetic 

foot with diabetes self-care education, see Rich-

ard Schilling’s Expert Commentary: Diabetes 

Self-care Adherence: Whose Responsibility Is 

It? What’s a Clinician’s Role?, page 26, as well 

as the excerpt from People with Diabetes Foot 

Complications Do Not Recall Their Education: 

A Cohort Study, page 27.

Despite spending the majority of their 

lives “inside,” socks can provide invaluable 

protection to the diabetic foot as they serve as 

the interface between the skin and the shoe. 

While the wrong sock can wreak havoc, the 

right kind of sock can provide multiple bene-

fits, not the least of which is reducing friction 

and shear inside an off-the-shelf shoe. Modern 

knitting machines with nearly 200 needles 

allow manufacturers to use finer yarns and 

mix various kinds of fibers, creating a safer, 

non-irritating sock with flat—or even no—toe 

seams. Today’s highly engineered socks can be 

anatomically sculpted, provide non-constricting 

gradient pressure, or come with cushioned 

soles (forefoot, rearfoot, entire sole) or other 

custom-cushioning options. They can be la-

tex-free; include copper-infused yarns, merino 

wool, or other moisture-wicking materials; or 

even have built-in sensors that monitor foot 

temperature throughout the day. And there are 

antimicrobial and antifungal finishes that can 

prevent reinfection. As the sports and fitness 

craze drives clothing technology, therapeutic 

socks are no longer something just for your 

grandmother.

Second line of defense: Offloading. 

Known as the gold standard for managing 

problems in the diabetic foot, it is used for 

preventing problems, treating wounds, and 

long-term maintenance of chronic conditions. 

Indeed, offloading devices have been shown 

to reduce forefoot peak pressures by 90% or 

more, compared to barefoot walking.17 Various 

types of offloading devices are available, both 

custom and off-the-shelf, and include: orthoses, 

total contact cast, knee- or ankle-height remov-

able walker cast (boot), and extra-depth shoes. 

Each device has unique characteristics that 

were recently described by McGuire.18 

Foot orthoses have 7 objectives:19

•  Provide shock absorption and shock 
attenuation

•  Relieve areas of high plantar pressure, 
redistributing weight bearing pressures 
over the entire plantar surface

•  Support, splint, and protect healed 
fracture locations using the total contact 
concept

•  Reduce shear

•  Control, stabilize, support, or correct 
flexible deformities

•  Limit motion of affected joints

•  Accommodate fixed deformities.

Functional orthoses, which are typically 

made of semi-rigid material (eg, plastic or 

graphite) are prescribed to control abnormal 

motion that may be causing foot pain, or to 

treat injuries. Accommodative orthoses, which 

provide added support and cushioning, are 

crafted from softer materials and are often de-

signed to break down over a period of months 

and be replaced on a schedule. These are 

commonly used to for diabetic foot ulcers. 

Orthoses can be customized in myriad 

ways as manufacturers use thousands of 

standard materials (eg, Ethylene Vinyl Acetate 

[EVA], Plastazote, Poron, Duraform, dual and 

multi-laminates, cork) as well as some highly 

specialized components (eg, silver fibers) to 

address specific orthotic needs, such as shock 

absorption, moisture deflection, or coefficient 

of friction. As CAD-CAM machining is be-

coming a more common form of manufacture, 

products are being made available not only in a 

variety of colors, but also in a variety of widths 

and thicknesses, allowing for an even more 

precise fit.  

Proper fit, especially of shoes, plays a ma-

jor role in protecting the diabetic foot from the 

repetitive microtraumas of shear and high peak 

pressures that can lead to skin breakdown.19-21 

Continued from page 21
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Figure 1: A seesaw model illustrating how different factors affect adherence to wearing therapeutic shoes.

Notes: Box position represents the direction of the effect (toward adherence or nonadherence) and box size 
represents the weight of the factor. (A) A person believing that wearing therapeutic shoes reduces ulceration 
risks somewhat compared to other shoes, but this is outweighed by the fact that he finds his therapeutic shoes 
less attractive, a factor he gives more weight to. The net result is low adherence to wearing his therapeutic 
shoes. (B) The same person as in (A), after being convinced that wearing therapeutic shoes reduces ulceration 
risks substantially compared to other shoes. (C) The same person as in (A), after having reprioritized shoe 
appearance and ulceration risks.

Continued on page 24
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Plantar pressures and frictional shear forces often work together to create 

calluses, which may be an important outward sign of improperly fitted 

shoes, as ulcers often occur in these locations. More importantly, how-

ever, frictional shear forces act first between the layers of the skin rather 

than at the surface so confirming proper fit—shoe size and shape are 

appropriate and shoe fits snugly—is mandatory.19,20 

Janisse and Janisse identified three factors in selecting a therapeutic 

shoe for a given patient: the patient’s health, the patient’s foot shape and 

type, and the patient’s daily activities.19 Shoes need to match the shape of 

the patient’s foot as well as provide enough depth to contain any needed 

orthotic devices and prevent pressure from being applied across the dor-

sum. They identify a properly fitted shoe as one that leaves 1/2 inch be-

tween the end of the longest toe and the front of the shoe and that allows 

for some movement of the heel to accommodate changes during gait. 

Medicare covers therapeutic shoes with additional orthotic inserts 

for patients with diabetes when prescribed by a physician or qualified 

non-physician practitioner. However, proper documentation with appro-

priate coding is required; forms for documentation can be obtained at 

www.cms.gov.

Will they wear them?
A recent systematic review by Jarl and Lundqvist in the journal Patient 

Preference and Adherence22 looked at the adherence to wearing thera-

peutic shoes among almost 500 patients across 6 studies. Traditional 

reasons cited for not wearing therapeutic shoes were that the shoes 

were unattractive, too big, uncomfortable, or difficult to walk in. The 

authors wanted to better understand other factors that may influence 

the decision to wear these shoes. 

They found evidence that sex, diabetes duration, or ulcer history 

are not good predictors for who will use their shoes.22 Why a per-

son does something, they wrote, may be due to how they weight the 

multiple factors involved. For example, Person A may find the shoes to 

be unattractive and not wear them for that reason, while Person B may 

find the shoes unattractive but wear them because he perceives there 

is some other benefit. Their model demonstrates how different patients 

may weight the same items (Figure 1).

Jarl and Lundqvist connect their findings to Knowles and Boulton’s 

assertion from 20 years ago23 that a person must be convinced of the 

severity of the foot condition to understand the benefit of wearing the 

therapeutic shoes. And they note that two recent studies found that ad-

herence to use of assistive technology was associated with its perceived 

benefits.22  

Understanding why patients choose to wear their therapeutic 

shoes as prescribed is a challenge for clinicians around the globe. While 

the evidence is clear that therapeutic shoes, boots, socks, and orthoses 

protect the diabetic foot, helping patients perceive—and act on—that 

reality remains a challenge. 

Continued from page 22
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By Richard Schilling, DPM, FACFAS

As an expert, specialist, trained foot and ankle 

physician, you have worked hard for your place 

in the medical landscape, your degree and your 

confidence. You think you do your job well, 

but what if you are not getting through to your 

patients to the extent you thought you were? 

Over the years, I have prided myself on being 

an educator. I educate students, residents, my 

colleagues, the public, my patients and even 

myself. Like you, I work  to make my patients’ 

lives better through foot and ankle care and 

health. I read articles and journals, go to con-

ferences, listen to my colleagues’ lectures, teach 

in a residency program, and constantly look 

for opportunities to better myself as a podiatric 

physician. While we all know that diabetes 

causes the most morbidity in our specialty, 

with November as National Diabetes Month, 

it serves as a good reminder that we have the 

biggest opportunity for making a difference in 

our patients’ lives and overall health by treating 

the sequelae of diabetes. It is our job to keep our 

patients as informed as possible to give them 

the best chance for controlling their disease. 

This starts with education.

Part of our job is relaying information to 

educate patients. Recently, the article “People 

with diabetes foot complications do not recall 

their education: a cohort study,” was published 

by Yuncken et al (see excerpt page 27). Reading 

it gave me pause as to how successful we as 

physicians actually are inside the treatment 

room. The article’s overwhelming theme is 

that patients are not absorbing the important 

information we are trying to relay. This article 

focuses on diabetes health, but likely can be 

extrapolated to include most of what we say and 

do, inside the treatment rooms. Unfortunately, 

according to Yuncken, our delivery of informa-

tion may not be effective enough. Furthermore, 

the authors found that many patients were 

ineligible for the study due to lack of education 

or capacity to understand. The participants were 

screened, and some of those who passed the 

screening for minimum education threshold still 

had a difficult time absorbing or understand-

ing the educational message presented in the 

treatment rooms.

There are certain themes in diabetic lower 

extremity care that are universally agreed upon 

as important to express to patients. These in-

clude monitoring blood sugar, use of appropriate 

footwear, daily foot inspections, who to contact 

(and when to contact) if there are concerns or 

issues, and what referrals need to be made. 

Additionally, the connection between blood flow, 

nerve health, and diabetes are important aspects 

on which to educate the patient. Sadly, the 

Yuncken study demonstrated that the amount 

and quality of information relayed at the study’s 

office visits were poor.  

I firmly believe that education—the 

absorption of information and confirmation 

of the understanding of that information—is  

the educator’s responsibility; in this case, it is 

physician’s responsibility. I employ many tactics 

to get my point across. Some patients may be 

visual learners, some auditory, some hands-on. 

We need to connect with patients on their level 

in order to be successful. I will use graphics, 

drawings, repetition (usually saying the same 

thing at least 3 times, often in a different way), 

analogies, handouts, and anything else that will 

get the patient to understand what I am trying 

to teach. 

We all have heard the saying “see one, do 
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Diabetes Self-Care Adherence: Whose 
Responsibility Is It? What’s a Clinician’s Role?

Yes, patients need to 
take ownership of the 
treatment plan, but 

patients should feel you 
are a partner in care, a 
resource, and a trusted 

advisor.
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People with Diabetes Foot Complications Do Not Recall 
Their Education: A Cohort Study
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This excerpt details findings 
from a study that sought 
to document recall of key 
educational messages 
immediately after a podiatry 
consult and 1 month later.

By Julia Yuncken, Cyclie M. Williams, 

Rene Stolwyk, Terry P. Haines

Podiatrists play a large role in education for the 

prevention of foot complications in people with 

diabetes. Subsequently, podiatrists also regularly 

teach self-management strategies for people 

with or without foot complications relating 

to their diabetes. Current diabetes guidelines 

recommend education provision; however, there 

are no clear guidelines on what information 

should be covered in a consultation and what 

is the most effective education medium (ie, 

written, verbal, technology aided). 

This cohort study aimed to document how 

and what diabetes specific foot health informa-

tion was provided during podiatry consultations 

and what information was retained 1-month 

post consultation.

Outcome measures
The primary outcome measure was patient  

participant-podiatrist concordance in response 

to the question “What was the key message 

from the consultation?” This question was ver-

bally asked by researcher JY, of both participant 

pairs following the consultation, and of the 

patient participant 1 month following the con-

sultation. The study’s principal researcher (Rater 

1) and a podiatrist who was not one of the study 

investigators (Rater 2) separately examined both 

the patient participant response and correspond-

ing podiatrist response and classified this dyad 

as being in “full agreement,” “partial agreement,” 

or “no agreement.” 

Table 1. Patient Demographics and PAID Scores

PATIENT DEMOGRAPHICS MEAN (SD) OR N(%)

Age 61.0 (10.8) 

Gender (male) 15 (63%)

Type of Diabetes (Type 2) 23 (96%)

Duration (years) 15.1 (12.1)

Treatment type
Insulin 
Oral hypoglycaemic medication 
Oral hypoglycaemic medication + insulin 
Diet only 

5 (21%)
5 (21%)
11 (46%)
3 (12%)

Year of completed schooling 10.3 (1.3)

Number of Podiatry consults in past 12 months:
1–2 consultations 
3–5 Consultations 
6–10 Consultations 
10+ Consultations 

4
7
3
10

PAID Score ranges
Denial (0–10) 
Accepting (11–39) 
Burnout (40–60) 

10(42%)
12 (50%)
2 (8%)

Table 2. Content of Key Messages

Key message 
theme from  
podiatrist

# of times 
coded by 
Rater 1

# of times 
message 
not reported 
by patient 
at baseline, 
when re-
ported by 
podiatrist 
per Rater 1

# of times 
message 
not reported 
by patient 
at 1 month, 
when re-
ported by 
podiatrist 
per Rater 1

# of times 
coded by 
Rater 2

# of times 
message 
not reported 
by patient 
at baseline, 
when re-
ported by 
podiatrist 
per Rater 2

# of times 
message 
not reported 
by patient 
at 1 month, 
when re-
ported by 
podiatrist 
per Rater 2

Monitor blood 
sugar levels

11 9 8 11 9 9

Wear appropriate 
footwear

4 0 2 4 3 3

Orthotics 1 0 0 1 1 0

Foot inspections 15 11 7 14 7 6

Wound care 10 6 8 10 5 6

Who to contact if 
concerns/issues

12 11 12 11 3 4

This article has been excerpted from “People with diabetes foot complications do not recall their education: 
a cohort study,” by the same authors, which appeared in Journal of Foot and Ankle Research. 2018;11:12. 
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/s13047-018-0255-4.



one, teach one.” What does that really mean? It 

means you have to be so proficient in a subject 

(especially diabetes education) that even the 

most difficult of concepts can be simplified. 

We have to understand what to filter out as 

superfluous so that a patient with a 9th grade 

education can truly understand. But note,  the 

study did discuss how repetitive messaging can 

be a detriment to education as the patient has 

the tendency to stop listening to something they 

have heard “a thousand times.” I find this can be 

mitigated, somewhat, by asking the patient their 

knowledge base of diabetes.

It is our duty as the experts in foot and 

ankle health to become the best educators of 

our patients. This not only solidifies your place 

in the delivery of medicine, but also makes you 

a better physician, allows you to retain more 

of your patient base, and makes you more 

successful on every level. We need to connect 

with patients and make them partners in care. 

Patients need to share in the responsibility of 

maintaining the health and well-being of their 

feet, legs, and bodies; after all, this is their life, 

their disease, and their feet. Yes, patients need 

to take ownership of the treatment plan, but 

patients should feel you are a partner in care, a 

resource, and a trusted advisor.

There is nothing wrong with “canned 

speech.” It is time to streamline your thoughts. It 

is time to write down what is important to relay 

to the patient and practice it. Have an outline 

in mind of what you want to accomplish with 

each diabetic patient, and then customize it to 

the individual patient in the treatment room. 

Remember, trying to do too many new things 

at once is a recipe for disaster. Patients will 

feel overwhelmed and then will resort to doing 

nothing. It is important to give “bite-sized” tasks 

for our instant-gratification, microwave world.  

The news from Yuncken et al. is not all 

bad. The authors make some suggestions that 

I employ and encourage you to do the same. 

Family participation is encouraged as it may 

be beneficial for them to attend consultations. 

Bottom line, the authors conclude—and I 

concur—that “education should be simple, 

relevant, consistent, and repeated to patients 

with diabetes.” 

Richard A. Schilling, DPM, FACFAS, is 

a board-certified and fellowship-trained foot 

surgeon. President and owner of ABC Podiatry in 

Columbus, Ohio, he is Past President of the Ohio 

Foot and Ankle Medical Association, Co-Chair 

of the Ohio Podiatric Physicians and Surgeons 

Group, a Founding Board Member of the Ohio 

Foot and Ankle Foundation, and currently serves 

as faculty for the Grant Medical Center Podiatric 

Surgical Residency Program.
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Patient participants were phoned at 1 

month following the consultation to collect the 

secondary outcome measure. These included 

qualitative responses about general diabetes 

knowledge such as “Can you tell me in your 

own words how diabetes can affect your feet?”, 

“Thinking about your consultation and your foot 

health, what did the podiatrist tell you about 

diabetes and problems with blood flow?” and 

“Thinking about your consultation and your foot 

health, what did the podiatrist tell you about 

diabetes problems with feeling in the feet?”

Demographic measures
The Montreal Cognitive Assessment (MOCA) 

was used as a measure of baseline cognitive 

function…. Participants were included if they 

had a score greater than 26 as under this score 

was indicative of cognitive decline.

The Problem Areas in Diabetes (PAID) 

scale measures a person’s diabetes related 

emotional distress. It correlates with concepts 

such as social support, coping style, depression, 

future blood glucose control and health beliefs. 

The PAID scale contains 20 questions relating 

to negative emotions in regards to the personal 

impact of diabetes. Once completed, a score is 

calculated between 0 and 100; a score of 40 or 

higher may indicate emotional burnout whilst 

an extremely low score (≥10) in conjunction 

with poor blood glucose control may indicate 

denial regarding their diabetes….

Procedure
Eligible participants were approached in a 

sequential order according to their presentation 

and screened against the study inclusion crite-

ria. Following inclusion, the PAID questionnaire 

was completed and the podiatry appointment 

commenced. There was no effort to standardize 

the podiatry appointment. During the appoint-

ment, the researcher silently observed and 

recorded what information relating to diabetes 

was provided and how it was delivered, oral or 

written or both. This was recorded via a tick the 

box data collection sheet. Data collection sheet 

included content and how it was delivered. This 

data collection sheet was standardized to each 

observation. At the conclusion of the appoint-

ment, podiatrists and the participating patient 

were separately asked the question “What 

was the key message from the consultation?” 

This information was also collated on the data 

collection sheet.

One month following the appointment, 

each participant was contacted via the tele-

phone. Participants were again asked the same 

question “What was the key message from the 

consultation?”

Paired participant responses to the ques-

tion about the key message (both at baseline fol-

lowing the appointment and 1 month later) were 

written verbatim by the principle researcher 

while in person with the podiatrist and patient 

participant or on the phone with the patient 

participant…and comparisons were made….

Results
Three podiatrists and 24 patient participants 

were recruited for the study. Patient demograph-

ics are shown in Table 1.

Diabetes related foot health education was 

provided verbally in all cases. Two patients re-

ceived hand written personalized information at 

the end of their consultation. Each consultation 

room had a brochure stand with current, plain 

English diabetes and foot health related tri-fold 

handouts, however none of these handouts were 

used for any of the observed consultations. The 

verbatim paired key educational messages were 

compared from the initial appointment and at 

1-month post appointment (Table 2).

The themes most commonly highlighted 

as a key message by the podiatrist were foot 

inspections and who to contact if the patient 

participant had any foot related concerns or 

issues. The patients identified regular foot in-

spections and footwear as the primary categories 

of education. Comparison of podiatrist and pa-

tient participant responses were poor in both the 

initial response at the time of the appointment 

and at the 1 month follow up with only 25% of 

responses in full agreement at both time points. 

The highest level of agreement was found be-

tween the patient at the time of the appointment 

and the patient response at the 1 month follow 

up, 41%. No agreement was found between the 

podiatrist and the patient 58% of the time, at 

the time of the appointment and 45% of the 

time at the 1 month follow up.

The secondary outcomes highlighted four major 

themes in the responses, including:

•  Threat appraisal prompting action: Re-

sponses suggested that the patients had an 

awareness of the problems that they faced 

and were able to draw a connection to 

actions that might mitigate this risk. 

•  Lack of recollection: Responses indicate 

that participants either did not absorb any 

information relating to podiatrist driven 

education during the consultation, a lack 

of education provided by the podiatrist, or 

that the participant did not realize that they 

were receiving education messages and 

only absorbed information at a subcon-

scious level.

•  Difficulty understanding physiological 

concepts: Responses indicate that some in-

formation may have been absorbed during 

the consultation, but with insufficient 

clarity for the participant to understand the 

full picture.

•  Repetition causing inattention: Response 

indicates that there is potential danger in 

providing an educational message that the 

participant has previously been exposed to 

without checking whether they had already 

heard and understood this message.

Conclusion
Education is a vital component of the treat-

ment regime for people with diabetes. Good 

understanding of diabetes related complications 

ensures a greater understanding of the dis-

ease process, and how to prevent costly, both 

emotionally and financially, complications of the 

disease. This study highlights that approximately 

50% of patient participants did not hold the 

same key message following a consultation as 

their podiatrist.  
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Conventional diagnostic 
tools may miss the 
hallmark features of this 
painful condition 

By Donald C. Pompan, MD 

With an aging population that is increasingly 

overweight, a growing number of patients pres-

ent to providers with a chief complaint of “knee 

pain.” Successful treatment of these individuals 

depends on making the correct diagnosis. Con-

ventional thinking is that knee pain in mid-

dle-aged or older patients is due to the degener-

ation of the articular cartilage and/or the tearing 

of the menisci. When such patients are referred 

to the orthopedist, there is generally a diagnosis 

of “osteoarthritis” (OA) or “meniscus tear,” with 

the expectation of a curative procedure based on 

a radiographic finding.  

However, scientific evidence suggests that 

knee pain in middle-aged and older patients 

without an obvious traumatic etiology may not 

be in relation to intra-articular pathology. There 

are studies that call into question the relation-

ship between the degree of radiographic OA and 

the level of knee pain.1,2 In the case of MRI, a 

number of studies show that degenerative me-

niscal tears are seen on MRI examination with 

increasing frequency in asymptomatic knees as 

individuals age and are thus not necessarily the 

cause of the pain.3,4

Studies have also shown that arthroscop-

ic debridement of arthritic knees does not 

decrease knee pain, and this procedure is not 

recommended for the treatment of OA by the 

American Academy of Orthopedic Surgeons.5,6,7 

Moreover, partial meniscectomy has been shown 

not to be an effective treatment in middle-aged 

and older patients even in the absence of OA.8,9 

One study showed that patients with degen-

erative medial meniscal tears who underwent 

arthroscopic partial meniscectomy did no better 

than those treated with a sham operation.8 

Indeed, the title of a recent JAMA article calls 

arthroscopic partial meniscectomy a measure of 

“low-value care” in older patients.9 Moreover, 

studies are showing that patients who do under-

go partial meniscectomy are placed at increased 

risk of developing OA−so these procedures 

have the potential to be detrimental.10,11

Thus, MRI could suggest a diagnosis (“me-

niscal tear”) that leads to a surgical procedure 

that not only fails to alleviate knee pain, but 

may have subsequent adverse effects. How then 

can we identify the source of knee pain in the 

middle-aged or older patient who presents with-

out a clear acute mechanism of injury without 

relying on potentially misleading radiographic 

findings?

Examine the Patient!
As one of my favorite mentors in training in-

structed the residents, “when in doubt, examine 

the patient!” It is the author’s experience that 

the source of knee pain in most cases can be 

identified by a thorough physical examination, 

especially in regards to palpation.  

There is a subset of patients who will 

present with a specific injury (eg, work or sports 

injury) with joint pain, mechanical symptoms 

such as locking, possibly knee swelling, and who 

demonstrate specific joint line tenderness. These 

patients may have a clinically relevant meniscal 

tear and ultimately benefit from surgery. 

However, most middle-aged and older 

patients will present with non-acute, more 

insidious pain suggestive of a degenerative, 

chronic process. In the experience of this author, 

these patients will commonly present with two 

features: 

Continued on page 32
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Pes Anserine Tendino-Bursitis: An Underdiagnosed 
Cause of Knee Pain in Middle-Aged and Older Patients
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Most middle-aged and 
older patients will present 

with non-acute, more 
insidious pain suggestive 

of a degenerative,  
chronic process



1. They almost invariably have quadriceps 

weakness. 

2. They are routinely maximally tender in 

a specific area in the pes anserine region, which 

seems to be the source of the pain. 

If the pes anserine area is not examined, 

the diagnosis may be missed. The patient may 

then be subject to a procedure that may not be 

addressing the cause of the pain. Therefore, 

the key is making the correct diagnosis, which 

begins by understanding the anatomy. 

Pes Anserinus
The pes anserinus (“goose foot”) consists of the 

tendinous attachments of the semitendinosus, 

gracilis, and sartorius muscles. A bursa exists 

underneath these tendons, and its location has 

been well-described in an anatomical study.12 

Pes anserine bursitis, also known as pes anser-

ine tendino-bursitis (PATB) is a condition in 

which this entire area becomes inflamed.13,14 A 

few studies have shown that injection into the 

pes anserine bursa can be an effective treatment 

of PATB, even in the presence of OA.15,16  The 

challenge in making the diagnosis is knowing 

precisely where to palpate. 

While the pes anserine bursa has been 

shown to occupy the bulk of the proximal 

medial tibia, the area of maximal tenderness is 

palpable with the tip of the index finger in the 

same specific location − slightly posterior to 

the middle of a line drawn between the apex of 

the knee flexion crease and the tibial tubercle 

(Figure 1). This site appears to correspond to 

where the gracilis and sartorius tendons con-

verge as they begin their attachment to the tibia, 

as seen in the anatomical study by Lee et al.12 

By locating the landmarks of the tibial tubercle 

and the knee flexion crease and then using deep 

palpation (which requires significant manual 

pressure in morbidly obese patients), one can 

reliably diagnose PATB.

In addition, all patients are checked for 

quadriceps weakness by manually testing the 

strength against resistance and assessing the 

ability of the patient to perform straight leg rais-

es. All patients are instructed on a self-directed 

straight-leg-raising exercise program (done 

seated or supine) and are encouraged to do it as 

much as possible throughout the day (eg, when 

sitting at a desk working or watching television). 

Many patients’ pain will improve with quad-

riceps strengthening, which is consistent with 

studies that show the positive effects of quadri-

ceps strengthening on knee pain in patients with 

OA.17 For those patients who do not respond to 

exercises and anti-inflammatory medication, 

injection with corticosteroid is an effective way 

to reduce pain.

In terms of the injection technique, the goal 

is to inject the bony periosteum in the area of 

maximal tenderness, which is consistently found 

in the same location, as described above. The in-

jection is done using a 1 1/2-inch-long 22-gauge 

needle with an entry angle of approximately 45 

degrees to the coronal plane of the tibia angling 

from anteromedial to posterolateral (Figure 2). 

Lidocaine (5cc of 1% lidocaine) in one syringe is 

injected into the subcutaneous and deeper lay-

ers all the way to bone (Figure 2). Then, without 

removing the needle, steroid (80 mg Kenalog) 

from a second syringe is injected around the 

bone (Figure 3). It should be noted that in cases 

in which the patient is morbidly obese, “pucker-

ing” of the tissues may be required to reach the 

bone (Figure 4).

Quadriceps Strengthening 
Prevents Recurrence
The results of this author have been in line with 

studies that have shown injection with cortico-

steroid to be an effective treatment of PATB, in-

cluding patients with OA.15,16 While the problem 

may recur, the frequency of recurrence seems to 

be decreased by increasing and then maintain-

ing quadriceps strength. There are patients, 

especially those with more advanced arthritis, 

who may require periodic injections. Those who 

experience only short-lived pain relief with the 

injection (ie, recurrence in one month or less) 

are considered to have failed the regimen, and 

other treatments are considered.
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effects of quadriceps 
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There will be a minority of patients that 

either do not have maximal tenderness in the 

specific area in the pes anserine region or do not 

respond to the pes anserine periosteal injections. 

These patients are then considered for other 

diagnoses and treated accordingly. 

In my opinion, dependence on radiologic 

studies may lead a provider to misdiagnose 

or underdiagnose PATB. MRI identified pes 

bursitis in only 2.5% of patients with knee pain 

without OA in one study, while another showed 

just a 17% incidence of PATB in those with knee 

OA.18,19 Two studies in which ultrasonography 

was utilized on patients with painful knee OA 

found incidences of pes anserine bursitis of 8% 

and 20%, respectively.16,20

In contrast, one study in the literature that 

utilized palpation on physical examination to 

diagnose PATB in patients with knee OA found 

46% as having PATB.21 In this author’s experi-

ence, the incidence of PATB in this patient de-

mographic is even higher and is more common 

in overweight patients, especially women.22

By closely examining the pes region in 

all middle-aged and older patients with knee 

pain, this author has substantially reduced the 

number of arthroscopies and knee replace-

ments. Moreover, by focusing on quadriceps 

strengthening, the patient becomes an active 

participant rather than a passive bystander in 

their treatment. 

In conclusion, pes anserine tendino-bur-

sitis (PATB) should be placed at the top of the 

differential diagnosis in middle-aged and older 

patients who present with knee pain without a 

clear, traumatic etiology. Radiological studies 

may identify pathology that is not the source 

of the pain and should not be the basis of a 

diagnosis. Rather, the source of pain can be 

identified by a physical examination that seeks 

to find the area of maximum tenderness, which 

is often found in a specific location in the pes 

anserine region. PATB is invariably accompa-

nied by quadriceps weakness. The majority of 

patients can be successfully treated by correcting 

the quadriceps weakness with self-directed 

exercises, but some cases require a periosteal in-

jection into the location of maximal tenderness 

in the pes anserine region. 

Donald C. Pompan, MD, is a board-certified 

orthopedic surgeon, fellowship-trained in sports 

medicine. He has published articles on the appro-

priate use of MRI in assessing musculoskeletal 

conditions. He practices in Salinas, California.
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In the wake of the barefoot 
running trend, a blurry 
distinction has been made 
between barefoot running/
exercise and barefoot 
training. A training protocol 
needs to be defined based 
on current research and 
proven therapeutic exercise 
standards.

By William Smith, MSPT, C.Ped.

On January 17, 2011, The New York Times pub-

lished an article titled “Close Look at Orthotics 

Raises a Welter of Doubts.”1 Responding to the 

writing and research of Benno Nigg,2 it called 

into question much of the anecdotal information 

we provide to our patients when prescribing 

footwear and foot orthotics. The article ques-

tioned the biomechanical efficacy of specific 

footwear and foot orthoses as it relates to per-

formance enhancement, injury treatment, and 

injury prevention.1 The article prompted me—

and many other clinicians—to reassess my 

treatment rationales. Upon reading Nigg’s book, 

Biomechanics of Sports Shoes2 in its entirety, 

I found myself trying to justify the treatment 

strategies I had developed and questioning my 

rationale for providing them. In many cases, I 

would look at a patient who had responded well 

to a combination of physical therapy, the use 

of custom foot orthotics, and a home exercise 

and training program. I felt like my treatments 

were working, but it may not have been for the 

reasons I had thought.

One thing I found illuminating in Nigg’s 

book—which was not mentioned in The New 

York Times article—is the concept of barefoot 

training. Nigg refers to barefoot training as a 

focal point of research and development in the 

“improvement of human locomotion” and as a 

“future direction” for the biomechanical research 

of footwear and performance.2 I have always 

embraced this concept when working with my 

patients, and I believe barefoot training can be 

embraced by both sides of the barefoot/mini-

malist shoe debate once a clear distinction and 

protocol is defined. 

What the Times article did not question is 

the significant role the muscles of the foot play 

in foot structure and function. This idea can be 

incorporated into any foot care practice without 

the need for patients to abandon their shoes and 

foot orthotics.

Exercise vs Training
Exercise is physical activity done for its own 

sake. Training is physical activity performed for 

the purpose of satisfying a long-term perfor-

mance goal. Training describes the process 

rather than the workouts themselves. 

When performing an initial patient 

evaluation, I will often ask, What is it that you 

love to do? Regardless of the patient’s response, 

be it hiking, dancing, running a marathon, or 

playing basketball, I always tell them the same 

thing: We train to keep doing what we love. 

Doing what you love is not training. Barefoot 

training merely refers to training the muscles 

that cross the foot and ankle joint in pursuit of a 

specific goal, which may be recovering from an 

injury, returning to a sport, or preventing future 

problems before they arise. It is not mutually 

exclusive to barefoot or minimalist shoe wear-

ers. Anyone can benefit from a foot and ankle 

strengthening program. 

Training Principles
Specificity
As with any training regimen, we have to 

identify which muscle we are training, in which 

plane of motion we are working, and how the 

muscles being trained work during a functional 

activity. We need to know whether a muscle 

group works eccentrically, concentrically, or 

isotonically, as well as whether the movements 

are in a closed or open chain. It is important to 

differentiate between the intrinsic and extrinsic 

muscles of the foot. The intrinsic muscles of 

iStockphoto.com 148180390
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the foot act as isotonic stabilizers to transverse 

plane forces. When training the extrinsic foot 

muscles, an important distinction must be made 

between the long extrinsic muscles and the 

short extrinsic muscle that cross the ankle joint 

(Figure 1). Nigg discusses how “larger muscles 

may have lines of action that are not optimal 

for sensing changes in specific directions.”2 In 

the ankle joint complex, the triceps surae and 

tibialis anterior are ideal for sensing changes in 

flexion/extension movement (dorsiflexion and 

plantar flexion), but they are not well suited for 

sensing changes in foot abduction/adduction 

and inversion/eversion. For many changes in 

position, there are small muscles that can pro-

vide joint stability quickly and with little force, 

and although one does not voluntarily select 

specific muscles to stabilize a joint, training 

these small, quick muscles increases the general 

stability of the ankle joint. This concept is 

universal to all joints in the body and can best 

be seen in the shoulder joint complex, which 

requires the training of the small rotator cuff 

musculature to facilitate joint stability prior to 

progressing to more functional movements such 

as throwing a ball or lifting an object.

Progression
Many articles and blogs on barefoot running 

use the term transition when discussing 

beginning a barefoot running program. Writers 

typically advise people to begin running 

barefoot gradually and increase the distance 

as tolerated.3,4 This concerns me as a physical 

therapist who helps many people return to or 

begin a new activity after an injury. That advice 

is similar to telling a shoulder patient to start 

throwing the ball a little bit each day and gradu-

ally transition to pitching fastballs. As with any 

exercise routine, a progression from open-chain, 

single-plane, non-weight bearing exercises 

needs to be initiated before progressing to re-

sisted closed-chain exercises. Triplanar-resisted, 

closed-chain activity is performed semi-weight- 

bearing before full weight-bearing activities. 

Finally, training should gradually progress to 

dynamic/plyometric activities before running or 

participating in a new sport (Figure 2).

Triplanar Training Program Components
Closed chain vs. open chain: Functional progress from open chain, non-re-

sisted training to resisted non-weight bearing triplanar exercises should be 

completed before advancing to dynamic weight-bearing activities.

Eccentric vs concentric: The forefoot musculature is eccentrically loaded 

during landing and resists transverse shearing forces. Eccentric control is 

vital to the pretibial and longer sagittal plane musculature; therefore, a com-

bination of concentric and eccentric training is imperative.

Proprioceptive training: The loss of proprioception and sensation—in the 

neuropathic foot, for example—is devastating. Therefore, proprioceptive 

training should be incorporated into any comprehensive training regimen.  

Indirect experimental evidence for the importance of training the small 

muscles was provided in a study that quantified the frequency of injury in 

adolescents with and without wobble-board training.4,6 The study found that 

the participants exposed to wobble-board training had fewer sport-related 

injuries than those who were not exposed to this training. It was speculated 

that wobble-board training strengthened the small and large muscles and 

provided more all-around development, especially for muscles crossing the 

ankle joint where many small muscles may be involved in motion and mo-

tion control.4,6 Wobble-board training and barefoot training both strengthen 

the small and large muscles crossing the ankle joint (Figure 4).

Continued on page 38

Figure 4: Exercise device for proprioceptive training in standing with miniature wobble board 
integrated with forefoot bed. During wobble board exercises, proprioceptive information is generated 
by ligamentous mechanoreceptors, Golgi tendon organs, and muscle spindles, which transduce 
mechanical distortion of the surrounding connective tissue. Stability of the ankle joint during 
functional activities depends on the presence of intact neural input from proprioceptors in the joint 
capsules, ligaments, muscles, tendons, and skin.   



Overload
To increase strength and endurance, you need 

to increase resistance, time, or intensity in your 

training efforts. This principle works in concert 

with progression. To run a 10-kilometer race, 

athletes need to build up distance over repeated 

sessions in a reasonable manner to improve 

muscle adaptation and improve soft-tissue 

strength and resiliency. Any demanding exercise 

attempted too soon risks injury. The same 

principle holds true for strength and power 

exercises. A study comparing runners transition-

ing to Vibram FiveFingers™ minimalist shoes 

to a control group of runners using traditional 

running shoes showed a correlation between 

intrinsic foot muscle size and injury prevention 

in individuals in the minimalist shoe transition 

group.5 The authors hypothesized that intrinsic 

foot muscle strengthening would benefit runners 

who want to transition to minimalist shoes.

Adaptation
Over time, the body becomes accustomed to 

exercising at a given level. This adaptation 

results in improved efficiency, less effort, and 

less muscle breakdown at that level. That is why 

people experience muscle soreness when they 

run two miles for the first time, but it becomes 

a warm-up for the main workout after regular 

practice. This is also why it is necessary to run 

at a higher intensity or for a longer duration to 

continue improving. The same holds true for 

adapting to lesser amounts of exercise. One 

specific exercise or activity cannot be relied 

upon to maintain strength and flexibility. A 

training regimen should challenge the body 

through a complete range of motion in all planes 

of motion. Training programs for the foot and 

ankle are no exception.

Planes of Motion
Nigg and others have pointed out the im-

portance of training a triplanar joint in three 

planes of motion.2,3,4,6 When looking at the pro-

gressively shorter muscles of the lower leg and 

foot, the longer muscle such as tibialis anterior 

and triceps surae can be viewed as primary 

sagittal movers. The shorter, deep extrinsic 

muscles that originate closer to the ankle joint 

they cross have more stability in the frontal 

and transverse planes. The intrinsic foot mus-

cles help to control transverse plane motions. 

When assessing planes of motion, it is impera-

tive to assess for and address any sagittal plane 

limitations early on in the training regime. 

An assessment of ankle dorsiflexion and first 

metatarsophalangeal extension is an integral 

part of the initial assessment. Any limitation in 

sagittal motion at the foot and ankle will lead 

to subsequent compensation in the frontal and 

transverse planes (Figure 3). 

I attended a lower extremity functional 

sports-specific training course early in my 

career. The instructor made a statement that 

stays with me to this day: “The majority of low-

er extremity injuries and pathologies occur in 

the transverse plane; therefore, we must train 

in the transverse plan.” 

There are not many studies that examine 

resistive training when dealing with transverse 

plane mechanics, but one study of note exam-

ined the use of orthoses and resistive exercise 

for the treatment of posterior tibial tendon 

dysfunction.7 Participants were randomly 

assigned to one of three groups to complete a 

12-week program: 1) orthoses wear and stretch-

ing (O group); 2) orthoses wear, stretching, 

and concentric progressive resistive exercise 

(OC group); or 3) orthoses wear, stretching, 

and eccentric progressive resistive exercise (OE 

group). Pre-intervention and post-intervention 

data (Foot Functional Index, distance traveled 

in the 5-minute walk test [5MWT], and pain 

immediately after the 5MWT) were collected.7

Foot Functional Index scores (total, pain, 

and disability) decreased in all groups after 

the intervention and pain immediately after 

Continued from page 37
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Figure 1: Effect of strong and weak small springs (muscles) on forces in the joint and in the attachment locations of the springs (insertion forces). The simulations were 
made assuming that the small springs react faster than the large springs.2 (Used with permission.)
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the 5MWT was significantly reduced across 

all groups as well.7 Notably, the OE group 

demonstrated the most improvement in each 

subcategory, and the O group demonstrated 

the least improvement. 

Muscle Tuning
Nigg hypothesized that we tune our muscular 

response to ground impact from step to step in 

order to minimize vibrations that pass through 

the soft tissues of our lower limbs.2,8-10 Based on 

this theory, the intrinsic muscles of the foot can 

be thought of as having two distinct roles:

1.  Stabilizing the forefoot in the transverse 

plane as sagittal plane forces are transmitted 

through the foot in preparation for terminal 

stance. 

2.  “Tuning” or pre-activating for landing on 

initial contact. This is a proprioceptive neuro-

muscular concept that allows the foot to adapt 

to varying surfaces. Nigg described a case 

in which a Cirque de Soleil group suffered 

performance-stopping injuries at a rate of 

25%. Upon examination, it was determined 

that the stage was constructed in such a way 

that surface hardness varied throughout the 

stage. Once the stage was reinforced and 

made uniformly hard, injury rates dropped to 

2%-3%.

Foot Orthotics and Foot 
Musculature
Some of my most successful treatments have 

involved the use of custom-fabricated foot 

orthotics. Could the reason for their success be 

Figure 2: (A) A common exercise given by physical therapists is the classic toe curl exercise. Although this 
exercise is beneficial for improving general range of motion and helping to activate the toe flexors following an 
injury, it is not a functional movement. (B) I prefer sagittal plane concentric toe flexion progressed to resisted, 
triplanar motion with eccentric stabilization in the transverse plane.
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related to how a foot orthotic affects the function 

of the intrinsic foot musculature during the sta-

bilizing and turning processes? Does a custom 

foot orthotic provide a uniform surface for the 

foot to “pre-activate” to?

When designing foot orthotics for athletes, 

I often stress the need for forefoot stabilization 

and a total-contact, molded interface with the 

toes. Does this provide an ergonomic interface 

for the forefoot to stabilize the hindfoot as sag-

ittal plane forces are transmitted to transverse 

plane at terminal stance?

These questions are contrary to the tradi-

tional Root-based biomechanics upon which foot 

orthotic professionals have been raised. Does 

the stabilization of the hindfoot elicit forefoot 

stability, or could it be the other way around if 

muscle tuning is responsible for pre-activation 
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Figure 3: Exercise device (Tib Post Loader) designed to provide progressive, constant resistance (0.9–9 kg) in the transverse plane. The hand lever (3) allows for 
selective application of resistance in one direction only. When the footplate is moved by the foot against the resistance of the spring (2) into horizontal adduction, the 
tibialis posterior tendon is recruited concentrically. Conversely, when the foot resists the motion of the footplate toward horizontal abduction, the tibialis posterior tendon 
is recruited eccentrically. To minimize the activity of the anterior tibialis tendon with transverse plane motion, secondary static resistance (0.9 kg) to plantar flexion is 
provided. Light-emitting diodes indicate whether the foot is pressing into plantar flexion.
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at forefoot landing in runners? Is it possible that both of these processes 

occur simultaneously?

As a physical therapist, pedorthist, and inventor, I am constantly 

trying to provide comprehensive solutions for biomechanical problems. 

Many patients simply want to do what they love as long as they can 

without pain. 

When I talk with other therapists about pedorthics in general and 

the use of foot orthotics in particular, the most common reason for not 

utilizing foot orthotics is the fear of weakening the foot. Much of the 

training I and many other physical therapists received in school is based 

on the theory of stopping or preventing pathological movement of the 

foot by designing a subtalar neutral foot orthotic that maintains the foot 

in an “ideal” biomechanical position. As a result, many physical thera-

pists are reluctant to recommend foot orthotics to their patients for fear 

of stopping the movement that is essential for the foot during activity. 

However, new research and theories are emerging in biomechanics that 

challenge the mechanisms through which foot orthotics work. Recent 

articles have described foot orthotics as more of a proprioceptive feedback 

tool.3,11,12 Our feet are highly innervated structures that must constantly 

respond to feedback from the ground for us to maintain our center of 

gravity over our feet during locomotion. A recent study of 21 healthy 

runners utilizing various foot orthotics revealed small but significant 

kinematic changes of around 2 degrees, but in most of the cases, muscle 

activity increased with the foot orthotics.3  

Conclusion
The key component of any training program is the initial assessment of 

active, passive, and neural structures that provide dynamic foot con-

trol during activity.11,12 In order to quantifiably correlate foot and ankle 

strength with injury prevention and performance, more consistent foot 

and ankle strength measurement parameters are needed. Isokinetic 

testing in three planes of foot and ankle motion may provide usable data 

going forward. Proprioceptive measurement tools need to be developed 

that will not only assess strength but will also assess reaction time and 

joint kinematics. The term muscle imbalance is often used by clinicians 

in treating biomechanics. As tools are developed that can quantitatively 

measure muscle strength specifically in the transverse plane, a more 

definitive connection may be revealed. This may pave the way for univer-
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sally accepted barefoot training protocols in a field that is often divided 

regarding the management of foot and ankle function. 

William Smith is the owner of In-Step Physical Therapy in Albany, 

NY, and has been practicing as a physical therapist and certified pedorthist 

for over 17 years. For more information visit www.insteppt.org.
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A look at the latest 
research in the 
management of acute skin 
trauma for lower extremity 
wounds.

By Keith Loria

Skin trauma to the lower extremities—blisters, 

lacerations, incisions, and punctures—are 

common for those participating in athletic and 

recreational activities and are seen every day 

in clinical care settings. A foot ulcer, an open 

sore on the foot, is a more serious form of skin 

trauma or wound that occurs, often brought on 

in an environment compromised by diabetes or 

any illness that decreases circulation to the feet. 

Wounds in the Medicare population alone are 

estimated to cost the United States $31.7 billion 

annually according to a 2017 report from the 

Alliance for Wound Care Stakeholders. Treating 

them successfully and quickly is obviously a high 

priority. 

Data show that controlled environments 

are more beneficial for wound healing compared 

to environments that might be open to potential 

outside contamination.1 Proper healing needs a 

wound bed that is

• well vascularized,

• free of devitalized tissue,

• clear of infection, and

• moist.

Only when wounds demonstrate progressive 

healing (granulation tissue and epithelialization), 

should they undergo closure or coverage.1 The 

goal then is to create an environment that pro-

motes healing of the wound and lessens the risk 

of complications. 

Dressings are one way to create that envi-

ronment. When a suitable dressing is applied to 

a wound and changed appropriately, the dressing 

can have a significant impact on how quickly 

the wound heals, how strong the wound closure 

will be, the capacity of the repaired skin, and the 

aesthetic appearance of the scar. 

Here’s a sampling of recent research on 

various kinds of dressings.

NATA recommends  
occlusive dressings
In early 2017, the National Athletic Trainers’ As-

sociation (NATA) published a position statement, 

Management of Acute Skin Trauma,2 in which it 

recommended that occlusive dressings “should” 

be used as primary dressings in many of these 

cases, while non-occlusives “could” be used.

The paper noted that the area of acute skin 

trauma should be covered with non-occlusive 

dressings (eg, sterile gauze, non-adherent pads, 

adhesive strips and patches) or occlusive dress-

ings (eg, films, foams, hydrocolloids) to support 

the healing process, rather than be left uncovered 

until fully healed.

“The goal in treating acute skin trauma is 

to achieve rapid healing while providing optimal 

function and cosmetic results and minimizing 

adverse events,” said Joel W. Beam, EdD, LAT, 

ATC, professor and chair, department of Clinical 

and Applied Movement Sciences at Brooks Col-

lege of Health, University of North Florida, Jack-

sonville, Fla. “Occlusive dressings are designed 

to interact with the wound to create an optimal 

environment for healing (ie, a moist, clean, warm 

environment) and lessen the risk of infection and 

adverse reactions.”

To gather research, Beam, a former athletic 

trainer working with football players, needed to 

come up with a standardized method to make 

wounds on people. Since the most frequent 

wound that athletes get are blisters, he found 

research that had used 60-grit autoclaved 

SandBlaster sandpaper to make abrasions, and 

Continued on page 47
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through pilot work and making a lot of wounds 

on his own leg, the researchers came up with a 

method to make that happen. 

“The next thing we needed to develop was 

a method to analyze wound healing. We took 

pictures of the wound and analyzed them using 

Adobe Photoshop,” he said. “This allowed us to 

look at the contraction of the wound over time, 

and we also looked at two other measures called 

chromatic red and luminance (measure of red, 

green, and blue). We looked at hydrocolloids, 

film, hydrogel, and no dressing in one study and 

four different occlusive dressings in the other.” 3

For the study, 16 people (10 women and 

6 men) were inflicted with four standardized, 

partial-thickness abrasions. Film, hydrogel, and 

hydrocolloid occlusive dressings and no dress-

ing (control) were applied and the participants 

returned on post-wound days 1, 3, 5, 7, 10, and 14 

for digital imaging. 

When compared with the control (no 

dressing) 4, the film, hydrogel, and hydrocolloid 

occlusive dressings were associated with a faster 

healing rate of partial-thickness abrasions across 

time measured by wound contraction, color, and 

luminance, indicating that occlusive dressings 

were more effective in healing than no dressing.

“Most acute skin trauma heals without 

consequence, although it is important to manage 

these wounds through appropriate cleansing, 

debridement, and dressing techniques to lessen 

the number of poor outcomes and allow func-

tional return to activity as quickly as possible,” 

Beam said.

Occlusive vs non-occlusive 
dressings
The NATA’s position statement attracted the 

interest of Dan Baer, PhD, LAT, ATC, department 

of sports medicine at West Chester University, 

West Chester, Pa., who, during preseason of 

football camp, gave the article to athletic training 

student Sean McCann to read through and sum-

marize for the rest of the students working with 

football players.

“We had our standard way that we deal with 

open wounds and the way we dress them, and 

we wanted to see if occlusive dressing was indeed 

better,” Baer said. “We were curious and thought 

it was an important thing to look at.”

McCann led a comparison study, A Case 

Study Evaluating the Efficacy and Cost-Effective-

ness of Two Acute Wound Management Strate-

gies,5 that looked at utilizing different dressings 

to cover wounds; he opted to compare one 

lower extremity wound and one upper extremity 

wound, to see if there were any outstanding 

differences in the application of the two different 

types of dressings, as well as the impact it had on 

the budget.

“Our current practice was to use non- 

occlusives, so we were curious to see the effec-

tiveness of the occlusives,” McCann said.

NCAA Division 2 Football players were 

studied, one with a superficial knee abrasion, one 

with a superficial elbow abrasion. Both wounds 

were cleansed using the guidelines recommended 

by the NATA position statement. One wound was 

covered with an occlusive and one was covered  

by a non-occlusive.

“The NATA recommended that the non- 

occlusive was changed every day, or after a train-

ing bout, so we changed it before and after prac-

tice,” McCann said. “The occlusive is supposed 

to be left on for up to 7 days at a time. But it 

would come off due to the demands of the sport, 

so it was changed as necessary. We followed 

both cases until the wound showed signs it had 

healed, then looked at the total cost of covering 

each wound.”

Over the 2-week period, neither of the 2 

cases studied contracted any pathologies, and 

both wounds showed similar signs of proper 

healing. However, the occlusive strategy cost 5 

Continued on page 48
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Wound care costs in Medicare beneficiaries*
In the first comprehensive study of Medicare spending on wound care, the cost of chronic wound care for 
Medicare beneficiaries was analyzed and calculated by wound type and by care setting:

•  Chronic wounds impact nearly 15% of Medicare beneficiaries (8.2 million).

•  A conservative estimate of the annual cost is $28 billion when the wound is the primary diagnosis 
on the claim. When the analysis included wounds as a secondary diagnosis, the cost for wounds is 
conservatively estimated at $31.7 billion.

 -  Surgical wounds and diabetic foot ulcers drove the highest total wound care costs (including 
cost of infections).

 -  On an individual wound basis, the most expensive mean Medicare spending per beneficiary 
was for arterial ulcers followed by pressure ulcers.

 -   In regard to site of service, hospital outpatient settings drove the greatest proportion of costs – 
demonstrating a major shift in costs from hospital inpatient to outpatient settings.

 -  Surgical infections were the largest prevalence category, followed by diabetic wound infections.

*Nussbaum SR, Carter MJ, Fife CE, et al. An economic evaluation of the impact, cost, and Medicare policy 
implications of chronic nonhealing wounds. Value in Health. 2018;21(1):27-32.
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times more than the non-occlusive on a day-to-

day basis.

“We knew the occlusive would cost more, 

but were surprised that it was 5 times greater. 

For an athletic trainer who covers many wounds 

over a season, this would lead to thousands of 

dollars lost due to the cover of wounds with 

occlusives,” McCann said. “The only noticeable 

difference was the amount of scarring present. 

The quality of the skin from the wound covered 

by the occlusive was much smoother and less 

granulated.”

Baer believes the study should be repeated 

on a larger scale and with other sports, allowing 

for a larger variance of wound types and loca-

tions, as well as different levels of contact, as 

there may be wound types, locations, or sports 

where the cost of using an occlusive may be 

reduced.

dHACM and diabetic  
foot ulcers
As in other medical fields, technology is driving 

innovation in wound care. William Tettelbach, 

MD, associate chief medical officer for MiMedx, 

Marietta, Ga., noted that technological advances 

in and utilization of human amnion/chorion 

derived tissues have been increasing rapidly 

over the past decade. 

Derived from the human placenta, 

MiMedx’s dehydrated Human Amnion/Chorion 

Membrane (dHACM) tissues have been shown 

in clinical trials to promote the migration of 

stem cells in vitro and to recruit stem cells to a 

wound site in vivo, promoting epithelialization, 

reducing pain and inflammation, and enhancing 

soft-tissue healing—all while having antibacteri-

al properties.6

MiMedx uses a proprietary PURION® 

process to clean, dehydrate, and sterilize human 

amniotic/chorionic membrane while retain-

ing important attributes (extracellular matrix 

materials, growth factors, and cytokines) of the 

natural amniotic membrane.7  Specific immuno-

histochemical testing and ELISA testing have 

been used to document this equivalence both 

qualitatively and quantitatively.

Tettelbach’s recently published study looked 

at the efficacy of dHACM allografts in diabetic 

foot ulcers.8 The study sought to determine 

the safety and effectiveness of dHACM plus 

standard of care (SOC) for the treatment of 

non-healing diabetic foot ulcers compared 

to SOC alone, which was defined as sharp 

debridement, offloading, when indicated, and an 

alginate dressing.

“Favorable evidence among early clinical 

adopters and clinical trials have been increasing 

over this time,” said Tettlebach. 

Fourteen study sites across the United 

States enrolled 110 patients in the randomized 

controlled trial;  clinical investigators includ-

ed both podiatrists and medical doctors. The 

primary endpoint was complete closure of the 

diabetic foot ulcer at 12 weeks. The treatment 

cohort received dHACM plus the SOC, while 

the SOC cohort received SOC only.

“The chief takeaway was that dHACM 

showed an 81% wound closure rate in the 

per protocol (PP) population vs. 55% wound 

closure rate in the SOC control protocol pop-

ulation (dHACM + SOC 81% vs. SOC 55%, 

Continued from page 47
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p=0.0093),” Tettelbach said. “In intent-to-treat 

(ITT) basis, 70% of patients who received week-

ly dHACM had complete healing by 12 weeks 

versus 50% of patients only receiving weekly 

SOC (dHACM 70% vs. SOC 50%, p=0.0338).”

Furthermore, in the ITT cohort, adjusting 

for co-variates associated with healing, Cox 

regression analysis showed patients treated with 

dHACM were more than twice as likely to heal 

completely within 12 weeks as those who did 

not receive the product.

The study supports past clinical trials 

whereby dHACM demonstrated complete 

wound closure to treat lower extremity ulcers 

in a heterogeneous patient population.9 It also 

showed that dHACM continues to be a viable 

treatment option for wound-care providers 

to consider when stalled diabetic foot ulcers 

require an improvement in wound closure.

While adequate debridement of chronic 

wounds is critical, Tettelbach said that based 

on the results, the combination of adequate 

debridement combined with the application 

of dHACM may substantially increase the 

likelihood of achieving complete wound closure 

vs. SOC.

“A secondary finding was the corrobo-

ration that adequate sharp debridement is a 

crucial step in wound-bed preparation needed 

to address the inflammation/infection stage 

of wound healing,” Tettelbach said. “Subjects 

identified in the study as having inadequate 

debridement were 64% less likely to heal within 

12 weeks when controlling for other significant 

factors in the model.” 

Keith Loria is a freelance writer who writes 

regularly for LER. 
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Not at all: Plantar 
fasciitis is now a proven 
therapeutic target for 
onabotulinumtoxinA. 
Consider its potential value 
for your patients.

By Benn Jason Scott Boshell, MSc,  
BSc (Hons)

When people hear the word “Botox,”a their 
immediate associations might be with facial 
injection as an anti-wrinkle treatment or mag-
azine gossip on the latest celebrity to suffer a 
“botch job” from one-too-many injections. Prior 
to the modern use of this acetylcholine-blocking 
neurotoxin, no one other than medical profes-
sionals who used it to treat their patients really 
knew what Botox is. Injections were originally 
used to treat neurological conditions that result 
in spastic paralysis, such as cerebral palsy.

In addition to managing neurological 
conditions and, more recently, for aesthetic 
enhancement, Botox is now being used to 
treat musculoskeletal disorders. One of these 
conditions is plantar fasciitis, the subject of this 
narrative review of the literature.b

How can Botox injection 
treat plantar fasciitis?
Botox is a neurotoxin that blocks release of the 
neurotransmitter acetylcholine in overactive 
muscles. Motor neurons release acetylcholine to 
activate muscles at the neuromuscular junction; 
Botox, when injected, causes relaxation of mus-
cles and other local soft tissue. 

A body of evidence identifies tightness 

in calf muscles as a causative factor in plantar 

fasciitis.1-5 Botox injection into the calf aims to 

relax contracture in calf muscles, thus reducing 

tensile strain on the plantar fascia as a result of 

muscle relaxation. Additionally, Botox can be 

injected into the muscles of the foot to achieve 

the same effect. 

What is the evidence for 
Botox injection?
Several clinical studies have looked at the effec-
tiveness of Botox injection for treating plantar 
fasciitis.

Botox injection compared with corticoste-
roid injection (2013). Elizondo-Rodriguez and 
co-workers’ level-1, double-blind, randomized 
controlled trial compared Botox injection to 

Continued on page 52
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a.  Botox, the registered trade name of onabot-
ulinumtoxinA, is used in this article for ease 
of reading.

b.  Treatment of plantar fasciitis is not a US Food 
and Drug Administration-approved indication 
for Botox®.

Key Messages
  •   Botox injection into the calf aims to relax contracture in calf 

muscles, thus reducing tensile strain on the plantar fascia. Botox 
can also be injected into muscles of the foot for the same effect.

  •   Improvement in plantar fasciitis pain after Botox injection has been 
reported to be sustained over the long term. 

  •   Major adverse effects of Botox are uncommon when injections are 
administered by a qualified clinician.
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corticosteroid injection for the treatment of plan-
tar fasciitis.6 The study randomized participants 
into 2 groups:

•  Group 1 (19 participants) received a Botox 
injection and were instructed on perform-
ing plantar fascia stretching exercises.

•  Group 2 (17 partcipants) received a cortico-
steroid injection and the same instructions 
on plantar fascia stretching exercises. 

Results of treatment were recorded at 2 
weeks and at 1, 2, 4, and 6 months. No signifi-
cant improvement was seen in either group after 
the initial 2-week review. However, both groups 
showed significant improvement in pain scores 
at 1 month. At 2-, 4-, and 6-months follow-up, 
the Botox group had significantly better pain 
scores than the corticosteroid group. At the final, 
6-month review, the average pain score in the 
Botox group was 1.1 (on a scale of 1 to 10, with 
10 the “worst pain”), a reduction from 7.1 (dif-
ference of 6 points); in the corticosteroid group, 
the average pain score was 3.8, a reduction from 
7.7 (difference of 3.9 points).

Elizondo-Rodriguez therefore concluded 
that Botox injection is superior to corticosteroid 
injection for the treatment of plantar fasciitis 
over the short term and mid-term. A limitation 
of this study is that patients were not followed 
over a longer period; it is not known, therefore, 
whether participants would have maintained 
their improved pain scores 12 months’ posttreat-
ment. Longer follow-up would help ascertain 
whether Botox is also successful in the long-
term management of plantar fasciitis. 

A particular point of interest from the 
Elizondo-Rodriguez study is that Botox was 
not injected into or around the plantar fascia 
but into the gastrocnemius and soleus muscles. 
Following injection, calf muscles went into a 
state of relaxation, due to the effect of Botox. It 
is believed that this relaxation reduced addition-
al strain on the plantar fascia that results from 
increased calf-muscle tension. One could argue 
that this approach seeks to address the purport-
ed cause of plantar fasciitis—unlike corticoste-
roid injection, which aims to treat symptoms.

Botox injection compared with corticosteroid 
injection (2012). Díaz-Llopis and colleagues also 
compared Botox injection with corticosteroid 
injection.7 Their study was likewise a random-
ized, controlled trial, with 28 patients in each 

group. As in the Elizondo-Rodriguez study,6 
Díaz-Llopis found both that Botox and cortico-
steroid injections were successful at 1-month 
review; however, the difference between the 2 
treatments grew at 6 months, with the Botox 
group continuing to improve while the steroid 
group grew slightly worse. 

Long-term follow-up of sustained effects of 
Botox injection (2013). The lead Díaz-Llopis in-
vestigator and a different group of co-workers8 re-
turned to the findings of the original Díaz-Llopis 
study,7 conducting a 12-month follow-up of the 
2012 Botox group to determine whether reported 
improvements were sustained over the long term, 
which they were. Their findings provide evidence 
to support the use of Botox injection as a long-
term treatment option. 

(Notably, the site of the Botox injection in 
the 2012 Díaz-Llopis study differed from the site 
used in the Elizondo-Rodriguez study. Instead of 
injecting into calf muscles, Díaz-Llopis injected 

Botox into the plantar fascia attachment to the 
heel bone and further along the arch of the foot; 
they decided to use this technique based on a 
2005 study by Babcock and co-workers.9 By 
using the same injection technique that Babcock 
used, Díaz-Llopis and colleagues were able to 
determine whether they would achieve similar 
success.) 

Botox injection compared with corticosteroid 
injection (2018). In a randomized, controlled tri-
al reported this year, Roca and co-workers found 
Botox superior to corticosteroid injection.10 

Botox injection compared with placebo. 
Babcock and colleagues compared Botox injec-
tion and placebo in a double-blind, randomized, 
placebo-controlled study in 27 patients with 
plantar fasciitis.9 Results were recorded at 3 
weeks and 8 weeks; improvement observed in 
the Botox group was significantly greater than 
in the placebo group. The strength of the study 
was limited by short-term follow-up. 

Continued from page 51
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Figure 1: Medial (a) and plantar (b) views of the injection entry point for study patients. This is at the 
distal aspect of the plantar-medial aspect of the calcaneus where the plantar fascia is proximal and the 
flexor digitorum brevis is adjacent. The X marks the most common spot injected for patients based on their 
maximum point tenderness. The circle around the X is a 1.5-cm radius where some patients received their 
injection based on their maximum point of tenderness (used with permission from reference 12).
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Other studies have also compared Botox 
injection with placebo and found Botox to be 
significantly more effective.11,12 Ahmad and 
colleagues,12 in a double-blind, randomized, 
controlled trial of 50 patients (25 in each group) 
found Botox injection to be significantly superi-
or to placebo at 6-month and 12-month reviews 
(Figure 1). The Botox group also showed 
significant reduction in plantar fascia thickness, 
which demonstrated healing of the degenerative 
plantar fascia—a finding not seen in the control 
group. A further benefit of Botox injection in 
this study was that it did not reduce heel fat-pad 
thickness, a commonly reported complication of 
corticosteroid injection.

Conversely, a similar study that compared 
Botox injection and placebo found only a mar-
ginal difference in improvement between the 2 
groups:13 63.1% of the Botox group perceived 
improvement compared to 55% of the placebo 
group. 

Botox injection compared with extracor-
poreal shockwave therapy (ESWT). Roca and 
co-workers’ study14 is interesting because ESWT 
has become an established, successful treatment 

option for plantar fasciitis.15 Because Botox in-
jection is considered a novel treatment with less 
evidence of effectiveness, comparing it with an 
established treatment can be considered a good 
test of its effectiveness. 

The Roca study randomized patients to 2 
groups, 36 in each group. The researchers found 
both treatments effective—i.e., both demon-
strated improved pain scores after treatment. 
However, ESWT came out on top, producing a 
greater reduction in pain than Botox injection. 

A limitation of this study is that the re-
searchers reviewed patients only 1 to 2 months 
after treatment. As noted, previous studies of 
Botox injection demonstrate continued improve-
ment in pain score with more time. It is possible 
that the Botox group would have seen greater 
improvement in pain score if the researchers 
had reviewed that group at 6 and 12 months 
(although the same possibility can be considered 
for the ESWT group).

Are there risks to Botox 
injection?
Botox injection is generally safe; major adverse 
effects are uncommon when injection is admin-

istered by a suitably qualified clinician. There is 
a possibility (although highly unlikely) that the 
effect of botulinum toxin will spread to other 
parts of the body and cause botulism-like signs 
and symptoms, including:

• muscle weakness all over the body
• vision problems
• difficulty speaking or swallowing
• difficulty breathing
• loss of bladder control.

Can a verdict be brought?
Overall, it appears that the evidence for Botox 
injection as a treatment for plantar fasciitis is 
sufficiently strong to support its use. Nearly 
all current studies of moderate- to high-quality  
demonstrate significant success with this treat-
ment option.

Despite that conclusion, Botox injection is 
not a commonly used treatment option and—in 
the United Kingdom—is not widely available 
for treating plantar fasciitis; in the United 
States, Botox injection is not indicated by the 
Food and Drug Administration for treating plan-
tar fasciitis. Nevertheless, Botox injection de-
serves greater study and consideration for its ap-

Continued from page 52
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plicability to clinical practice for treating plantar 
fasciitis. This therapy might replace commonly 
used corticosteroid injection for plantar fasciitis, 
which has 1) a lower success rate over the long 
term and 2) an increased risk of harmful effects, 
including plantar fascia rupture. 

The most effective Botox injection tech-
nique remains in question. In most studies, 
plantar fascia and surrounding tissue were 
injected directly; in some, calf muscles were 
injected. To determine which technique is better, 
it will be necessary to conduct a head-to-head 
trial of these 2 techniques. 

Benn Jason Scott Boshell MSc, BSc (Hons) 
is clinical lead podiatrist at Hatt Health & 
Movement Clinic, Devizes, United Kingdom.

Disclosure: None reported.
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RIGHT TROUSERS COULD 
HELP MOBILITY IMPAIRED 
STAY UPRIGHT

Researchers at the University of Bristol, England, 
are leading the development of smart pants that 
are equipped with artificial muscles, which could 
help the elderly and disabled move around easily 
and unaided. The project, funded by a £2 million 
grant from the Engineering and Physical Sciences 
Research Council, incorporates several technol-
ogies including smart electronics and graphene. 
Some items of clothing that make use of these, in-
cluding a pair of power pants, were demonstrated 
at this year’s British Science Festival.

The Right Trousers project encompasses a 
range of assistive and rehabilitation applications 
including wearable soft devices to help people 
who have suffered a stroke, pants for people who 
have mobility problems, and active orthoses. The 
soft robotic clothing could help vulnerable people 
avoid falls by supporting them while walking, give 
people added bionic strength to move between 
sitting and standing positions, and help people 
climb stairs.

One feature of the pants is a pneumatic de-
vice that inflates bubbles inside the garment to 
push the seated wearer into a standing position. 
With further advancement, the smart pants are 
expected to eventually provide a 5 percent to 10 
percent increase in strength to the wearer’s own 
muscles. The clothing will include control systems 
that monitor the wearer and adapt to give the 
most suitable assistance, working with the body’s 
own muscles. For patients needing rehabilitation, 

the smart clothing can initially provide strong 
support and subsequently reduce assistance as 
the patient recovers mobility and strength. 

The prototype garments currently resemble 
Lycra cycling pants; however, the researchers are 
confident that more stylish pants can be devel-
oped. The research team’s goal is that the wear-
able clothing will be easy to use, comfortable, and 
adaptable and meet the user’s individual mobility 
needs.

BONAPEDA FORS-15 
OFF-LOADING INSOLE

The new FORS-15 Off-Loading Insole from 
Bonapeda Enterprises is designed to gently and 
consistently offload targeted plantar surfaces 
without edge effects. The multilayered Poron 
insole is durable, elastic, and crush resistant; 
soft, low-density Poron is closest to the foot and 
high-density Poron is underneath for support. 
10mm thick Poron plugs can be removed from 
the bottom to relieve pressure where needed. 
In a poster at the 2017 APMA Annual Meeting, 
James McGuire, PT, DPM, CPed, FAPWHc, et 
al., demonstrated that submetatarsal pressure 
measurements showed an average pressure 
reduction of 43.4% when the pixels were 
removed. The soft, comfortable, and durable 
Alcantara top cover resists sheer, is bacteria-re-
sistant, and wicks away moisture. The product is 
available in 7 sizes to fit common post-surgical 
shoes and boots and can be trimmed as needed. 
Volume discounts are available. 

Bonapeda Enterprises, LLC 
973/415-9090 
bonapeda.com/resources

SPORTS MEDICINE 
LICENSURE CLARITY ACT 
SIGNED INTO LAW
On October 5, President Trump signed into law 
the Sports Medicine Licensure Clarity Act (H.R 
302/S. 808), which will reduce barriers to caring 
for student and professional athletes across state 
lines. According to a National Athletic Trainers’ 
Association (NATA) press release, while this law 
advances safety practices for all sports medicine 
professionals, it will greatly impact athletic train-
ers who routinely travel with teams to provide 
preventive and immediate care.

Under the Sports Medicine Licensure Clar-
ity Act

• The liability insurance coverage of a 
state-licensed medical professional shall cover 
the professional when treating an athlete, athletic 
team, or team staff member in a secondary state, 
and treats those medical services as if they were 
provided in the primary state. 

• The state-licensed medical professional 
shall be treated as satisfying any licensure re-
quirements of the secondary state to the extent 
the licensure requirements of the secondary state 
are substantially similar to the licensure require-
ments of the primary state.

In addition to NATA, the legislation was 
supported by numerous physician and sports 
medicine organizations and was endorsed by the 
U.S. Olympic and Paralympic Committees, the 
National Collegiate Athletic Association, and ev-
ery major U.S. professional sports leagues.

HIP SURGERY 
PREPARATION BOOK 

INDUSTRY SNAPSH T
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OPTP and author Adriaan Louw PT, PhD, 
CSMT, have released the latest book in their 
patient education series: Your Nerves Are Having 
Hip Surgery is a neuroscience education book 
that helps prepare patients for their hip surgery; 
explains how nerves react before, during, and 
after the surgery so they can understand what 
to expect; and reveals key recovery process 
strategies. Your Nerves Are Having Hip Surgery 
features metaphors and unique illustrations to 
help explain neuroscience principles in an easy 
to understand manner. The book is available as 
a single copy for patients and as a 12-pack for 
clinicians and professional use. 

OPTP 
800/367-7393 
optp.com 

LOW-TEMPERATURE 
THERMOPLASTIC MADE  
IN U.S.  

Since its inception in 1981, JMS Plastics Sup-
ply has been committed to partnering with its 
orthopedic customers for product satisfaction, 
including plastic materials, covering and cush-
ioning materials, and equipment and supplies. 
New from JMS Plastics is a low-temperature 
thermoplastic for splinting, which JMS reports 
to be the only low-temperature plastic made in 
the U.S. The new material is latex free, has an 
unlimited shelf life, and is engineered to allow 
reduced or eliminated fingerprints and marks. It 
has self-sealing edges and is available in perfo-
rated and non-perforated sheets, pre-cut splint 
blanks, and preformed splints. 

JMS Plastics Supply, Inc. 
800/342-2602 
jmsplastics.com 

AIR ANKLE SLEEVE 

The Air Ankle Sleeve is the newest addition to 
the foot and ankle support product line offered 
by Elite Orthopaedics. The Air Ankle Sleeve 
is designed to be used while ambulating to 
help support treatment of plantar fasciitis, heel 
pain, and Achilles tendonitis. The sleeve is con-
structed of soft, breathable fabric that encloses 
connected pneumatic cells located under the 
foot arch and both sides of the heel. The product 
works by transferring air between the cells with 
each step, providing a massage-like compression 
that reportedly helps reduce pain, discomfort, 
and swelling while enhancing circulation. The 
Air Ankle Sleeve fits either the left or right foot. 

Elite Orthopaedics, Inc. 
800/284-1688 
elite-ortho.com  

CMT EXPERTS LAUNCH 
NONPROFIT TO FUND 
ONLY TREATMENTS AND 
CURES
Two experts in Charcot-Marie-Tooth (CMT), who 
also have the condition, recently launched the 
CMT Research Foundation (CMTRF) as the only 
nonprofit organization focused solely on deliver-
ing treatments and cures for CMT. Patrick Livney, 
a former chairman of Charcot-Marie-Tooth Asso-
ciation (CMTA), and Susan Ruediger, a former 
CMTA development director, have over 20 years 
of collective experience working with CMT re-
searchers to deliver treatments. 

CMTRF will support the most promising 
and effective research aimed at drug delivery by 
developing strategic alliances with academic and 

industry stakeholders. With the help of an advi-
sory board comprised of academic, medical, and 
biotech experts, the CMTRF will fund transla-
tional research for all types of CMT. 

“The CMT Research Foundation will play a 
unique role in the CMT community by limiting 
overhead and focusing on funding research that 
will help speed cures not only for various levels 
of CMT, but also other neurological degenerative 
diseases including ALS [amyotrophic lateral scle-
rosis] and Alzheimer’s,” said Livney. 

AAOS PROVIDES TIPS TO 
AVOID INJURIES IN TEEN 
AND YOUNG ATHLETES 

With the start of a new school year and participa-
tion in after-school sports, the American Academy 
of Orthopaedic Surgeons (AAOS) has shared the 
following fall sport safety tips designed to reduce 
young athletes’ risk of injury: 

•  Get a pre-participation sports physical ex-
amination to ensure you’re in proper physi-
cal condition to play a sport. 

•  Know and abide by the rules of a sport. 

•  Wear appropriate protective gear (e.g., a 
hard-shell helmet and padding for football 
and shin guards for soccer). 

•  Know how to correctly use athletic equip-
ment. 

•  Warm up before playing. 

•  Stay hydrated. 

•  Avoid playing when very tired or in pain. 

•  Avoid overuse injuries by taking regular 
breaks and playing other sports. Understand 
the signs of an injury caused by overuse 
(e.g., pain that cannot be tied to an acute 
injury and increases with activity, swelling, 
changes in form or technique, and decreased 
interest in practice). 

•  Wear shoes that provide strong ankle and 
arch support.



“It’s important to remember, young athletes’ 
bones, muscles, tendons, and ligaments are still 
developing during their adolescent years,” said 
AAOS spokesperson and orthopaedic sports sur-
geon Anita Rao, MD. “This makes them more 
vulnerable to injury. An injury to the growth plate 
of an adolescent who is continuing to grow can 
cause bone deformity, creating problems for life.” 

CASCADE DAFO JUMP-
START SOFTBACK 

Cascade Dafo, a manufacturer of pediatric low-
er-extremity braces and creator of the original 
DAFO (Dynamic Ankle Foot Orthosis), has 
added the JumpStart Softback to its Fast Fit line 
of prefabricated braces. This AFO is designed to 
provide lightweight, comfortable control of mild 
to moderate toe walking and knee hyperexten-
sion. The posterior pad and strap combination 
works to resist plantarflexion beyond 2° while 
encouraging increased dorsiflexion, with the in-
tention of allowing easier access to crawling and 
floor-to-standing activities. The full-wrap inner 
liner tucks behind the padding for added com-
fort and provides alignment control of the heel, 
midfoot, and forefoot. Sizes: 4–9 inches (.25-
inch increments). JumpStart products are ideal 
for early intervention patients and are backed by 
Cascade Dafo’s 90-day warranty.  

Cascade Dafo 
800/848-7332 
cascadedafo.com 

GRADUATED 
COMPRESSION AND 
CONTAINMENT GARMENT

Sigvaris introduces Secure, an affordable, 
innovative, ready-to-wear garment featuring 
graduated compression and containment 
properties, which is designed to manage 
advanced venous edema, lymphedema, post-
surgical edema, and general edema. This 
garment maintains and delivers more graduated 
compression (compression profile) than 
traditional stockings and has a higher stiffness 
ratio compared to traditional circular knit, giving 
it superior containment properties. Secure 
features double-covered, high modulus inlay 
yarns, so no bare spandex touches the skin while 
maintaining limb profile. In some cases, Secure 
is opaque, discreetly hiding blemishes so patients 
can look and feel their best while benefitting 
from improved blood and lymphatic circulation. 
Secure is available in black and beige with calf 
and thigh-high styles; thigh-high styles are 
available for up to 40" thighs. 

Sigvaris 
770/631-1778 
sigvaris.com

BRITISH LUXURY 
FOOTWEAR AVAILABLE  
IN U.S. 

Created by the founder of shoe brand Lisa Kay 
London, Sole Bliss uses 5 years of research and 
development to produce stylish footwear de-
signed to accommodate women who have bun-
ions. The British footwear is now available in 
the U.S. The patent-pending Juanet Technology 
provides an invisible stretch panel inside each 
shoe to support the bunion area, while 3 distinct 
underfoot layers of quality memory foam are 
engineered to cushion, contour, and protect 
the foot while preventing pronation, which can 
lead to additional discomfort. Sole Bliss shoes 
are lined with super-soft, pale-pink leather and 
are made from the finest suede, leather, and 
Italian fabrics. All styles come in half sizes and 
matching handbags are available. Celebrity fans 
include Dame Helen Mirren and the Duchess of 
Cornwall.  Prices range from $195 to $235. 

Sole Bliss 
+44 (0)1923 227 400 
solebliss.com 

P.W. MINOR SHUTTERS 
OPERATIONS
Orthopedic and diabetic shoe manufacturer P.W. 
Minor, LLC, Batavia, NY, shuttered its opera-
tions as of October 5 and laid off 81 employees. 
Assets were transferred to the company’s senior 
creditor, Batavia Shoes, LLC. The news follows 
a series of attempts in recent years to bolster the 
company and avoid such an event. P.W. Minor 
was established in 1867; it was the second oldest 
shoe manufacturer in the country.
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UMIAMI SCIENTISTS 
TO DEVELOP 
BIOENGINEERING 
APPROACH FOR 
MENISCUS TEAR REPAIRS

An interdisciplinary team of scientists from the 
University of Miami’s (UMiami’s) Miller School 
of Medicine and College of Engineering is poised 
to begin developing a novel, long-lasting treat-
ment for meniscus tears. Meniscus tears, which 
are among the most common type of knee in-
juries, are currently treated via total or partial 
meniscectomy or suturing. In the long term, these 
treatments often result in meniscus degeneration, 
re-tear, and premature osteoarthritis of the knee.

The inner part of the meniscus receives its 
nutrients by diffusion. “Because of the poor blood 
supply, meniscus tears usually do not heal on their 
own,” said Alicia Jackson, PhD, an assistant pro-
fessor in the College of Engineering’s Department 
of Biomedical Engineering.

“We will develop a bioengineered scaffold, a 
composite structure made of synthetic and natural 
polymers alongside biological compounds, that 
assists in the establishment of biological func-
tion and tissue reconstruction, for the knee,” said 
Francesco Travascio, PhD, an assistant professor 
of industrial engineering in the College of Engi-
neering, who will be the team leader.

The bioengineered scaffold will closely 
mimic the structure, composition, biomechanics, 
and electro-kinetics of the healthy tissue in the 
knee to allow it to integrate itself into the me-
niscus and regenerate the tissue at the defect. 
The research team will examine the composition, 
region, and structure of each property and develop 
a novel library of design criteria for the bioengi-
neered scaffold as well as a computation model 
of the meniscus. Once the scaffold is developed, 

the team will test the scaffold’s ability to integrate 
itself into a meniscus and subsequently regenerate 
the torn tissue.

The work will pave the way for testing on 
live animal models and ultimately for clinical ap-
plications, said Jackson.

APEX SELECTFLEX RX 
ADJUSTABLE ORTHOTIC 

Apex Foot Health Industries introduces Select-
Flex Rx, described as the first-ever adjustable 
orthotic. SelectFlex Rx, powered by iFlex 
technology, was designed by engineers at Apex 
Foot Health to relieve foot pain while improving 
performance. Users can easily adjust the orthot-
ics to match activity level throughout the day by 
simply turning a key. SelectFlex Rx is reported 
to work like an adjustable, lifelike ligament un-
derneath the arch, biomechanically absorbing 
forces according to the selected comfort zone. 
Developed and engineered by leading foot and 
ankle experts, SelectFlex Rx is claimed to be the 
first orthotic to enable personalized comfort. 

Apex Foot Health Industries 
800/252-2739 
apexfoot.com/selectflex-rx

L1844, L1846 PROPOSED 
FOR RAC REVIEWS

On August 7, 2018, the Centers for Medicare & 
Medicaid Services published two new proposed 
issues for review by Performant Recovery, the 
Recovery Audit Contractor (RAC) for durable 
medical equipment prosthetics, orthotics, and 
supplies (DMEPOS); home health; and hospice 
claims nationwide. The two issues that have 
been proposed for RAC review are a review 
of custom fabricated knee orthoses described 
by Healthcare Common Procedure Coding 
System (HCPCS) code L1844 (KO w/adj jt rot 
cntrl molded) and L1846 (KO w adj flex/ext 
rotat mold), and a review of durable medical 
equipment (DME) services billed to a Medicare 
beneficiary during a hospice stay. 

The proposed RAC review of L1844 and 
L846 is a complex review; claims for custom-fab-
ricated knee orthoses submitted on or after Oc-
tober 1, 2015, that do not meet indications of 
coverage and/or medical necessity outlined in 
the references listed in the announcement will 
be denied.

The second proposed RAC review is an au-
tomated review. All DME billed during a Medi-
care-covered hospice stay will be denied as in-
clusive to hospice services unless there is a GW 
(service unrelated to term co) modifier present 
indicating otherwise. The service dates under this 
review cover claims less than three years prior to 
the Initial Finding Letter date.
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Hanger, Inc. (Austin, TX) and AT&T, 
through its AT&T Foundry innovation 
center, have developed a proof of concept 
for what the companies are calling the 
industry’s first standalone, network-
connected monitoring device for prosthetic 
limbs. The device mounts onto a transtibial 
prosthesis and is fit with an LTE-M modem 
that syncs to the cloud without relying on 
Wi-Fi, Bluetooth, or a separate mobile 
device. Three sensors, which collect data on 
various ranges of motion and directionality, 
will allow Hanger Clinic clinicians to 
discern the patient’s type of motion, such 
as walking, running, or ascending or 
descending stairs. It also reports on how 
often and how long a patient is active and 
the degree of activity per event.

An accompanying interactive iOS 
mobile app was also prototyped. The app, 

equipped with patient and clinician portals, 
will provide patients with information about 
their day-to-day progress and clinicians 
can view their patients’ activity levels in 
near-real time. It also includes a video 
calling feature so patients can talk with 
their clinicians about potential issues with 
their prostheses. Equipped with these 
insights, clinicians can proactively contact 
patients whose user data shows low activity 
or irregularities to address potential issues 
impacting prosthesis usage, such as fit and 
comfort, with the aim of increasing mobility. 

Hanger is trialing five of these devices 
with existing patients. In the coming 
months, Hanger and AT&T will continue 
to take the best components of this proof of 
concept to create a fully functional product 
for the next phase of this project. 

Well-known lecturer, author, and educator, 
Paul R. Scherer, DPM, passed away October 1, 
2018. Scherer contributed to the podiatric pro-
fession authoring numerous scientific articles 
and book chapters, as well as conducting and 
organizing a variety of scientific workshops at 
both national and state meetings. His passion 
for lower extremity biomechanics was imparted 
to the hundreds of students, residents, and prac-
titioners whom he taught in both the classrooms 
or college workshops, domestic or international 
meetings, and countless other venues. He served 
as a founding member of the LER Editorial Ad-
visory Board.

Scherer authored the textbook, “Recent 
Advances in Orthotic Therapy” to assist practi-
tioners in making critical clinical decisions based 
upon current evidence-based research.

He was former Dean of the California 
College of Podiatric Medicine, CEO of Prolab 
Orthotics USA, founder of Podiatry Plan Or-
ganization, Scientific Chairman of Prescription 
Foot Orthotic Lab Association (PFOLA), past 
president of the American Physician Fellowship 
for Medicine in Israel, founder of the Podiatry 
Services at residency program at Hadassah Hos-
pital in Jerusalem, and countless other organiza-
tions. He is survived by his wife, Annie, 3 sons 
and 5 grandchildren.

The Future Is Knocking
HANGER, AT&T CREATE NETWORK-CONNECTED 
MONITORING DEVICE FOR TRANSTIBIAL 
PROSTHESES

In Memoriam

PAUL SCHERER, DPM

Andrew DiBello, leader, 
manufacturing process 
and systems, with Hanger, 
Inc., and Mohamed in the 
Hanger fabrication lab. 
Photograph courtesy of 
AT&T and Hanger, Inc.

A close-up photo of 
the device. Photograph 
courtesy of AT&T and 
Hanger, Inc.






