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Editorial Observations
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The pandemic caused by COVID-19 (brought on 

by the severe acute respiratory syndrome coro-

navirus, SARS-COV-2), has now touched every 

continent, save Antartica. The World Health Or-

ganization (WHO) is now estimating the global 

death toll will reach 400,000 by mid-June, 

with no end in sight. Hopes for an early vaccine 

were bolstered by recent positive findings from 

clinical trials, but the trials must be allowed to 

run full course and the data must be thoroughly 

analyzed before we have the evidence to move 

forward. Things are moving at a rapid pace in 

multiple spheres. Here’s a quick recap of what 

we’ve seen happening—both clinically and in 

the world of business.

Distinct Coagulopathy and 
Cloth Face Masks
Researchers, both public and private, are 

seeking to understand how the virus infects 

the human body and why it is so devastating 

to some. What seems clear is that, for some, it 

can be far more than the respiratory syndrome 

initially identified. In a new review published 

in the Journal of Clinical Medicine, Marchandot 

and colleagues in France discuss the distinct co-

agulopathy that appears to affect some individ-

uals and the disproportionately worse outcomes 

they suffer as a result. The authors conclude: 

The relationship between COVID-19 and throm-

bogenesis seems deeply intricate, complex, and 

still little understood. And call for research to 

further explore whether the COVID-19 related 

coagulopathy is new or is part of the well-known 

sepsis-induced pattern. 

Data show that nearly 81% of those who 

report COVID-19 symptoms are classified as 

mild cases that are treated at home. However, 

rapid spread has been seen from symptomatic, 

pre-symptomatic, and asymptomatic individ-

uals, making testing ever more important and 

reaffirming the need for face masks to reduce 

droplet transmission. The Centers for Disease 

Control and Prevention continues to recom-

mend the wearing of cloth face masks in public 

settings where other social distancing measures 

are difficult to maintain (eg, grocery stores and 

pharmacies), especially in areas of significant 

community-based transmission.

Business Community 
Stepping Up 
Numerous businesses are stepping up to 

support essential workers. Let us know what 

YOU’RE doing so we can let others know as 

well.

ADDG Provides SelectFlex Insoles to Genen-

tech Employees, Donates to Global Giving

Alliance Design & Development Group 

(ADDG), Matawan, NJ, co-creator of SelectFlex, 

commercially available adjustable arch insoles, 

became an ergonomic vendor for Roche sub-

sidiary Genentech. Genentech is a developer of 

medicines for serious diseases, including a new 

treatment for severe COVID-19 pneumonia that 

was recently approved for clinical trial by the 

US Food & Drug Administration. As a vendor, 

ADDG’s SelectFlex insoles are now among the 

health and safety offerings in Genentech’s em-

ployee Ergo Room, which means ADDG is sup-

porting the efforts of a biotechnology company 

on the forefront of fighting coronavirus. ADDG 

is also donating 10% of all SelectFlex sales to 

the Global Giving Coronavirus Relief Fund. 

Allard Offers 5% List Price Reduction on AFOs 

Amid Covid-19 Pandemic

Allard USA, Rockaway, NJ, announced it has 

reduced list prices on all Allard AFOs by 5% 

immediately, effective through year-end 2020. 

The basis for the decision is twofold. First, to 

help practitioners reduce the number of face-to-

face visits by fitting patients with a customizable 

carbon fiber AFO versus the requirements 

of fitting a patient with a traditional plastic 

AFO, said Dennis Williams, Allard USA CEO. 

Second, to help practitioners financially amid 

the COVID-19 pandemic. “We care about our 

O&P community and want to help our orthotists 

be successful; reducing their cost is one way we 

can give back,” said Kelly Millard, Allard USA 

Director of Sales.

DJO Offers 6-Month Free Access to TJA Out-

patient Risk Assessment Tool

DJO, a subsidiary of Colfax Corp., Austin, 

TX, announced that its OaraScore patient risk 

assessment algorithm will be available with 

a 6-month free trial for all new users. This 

offer is being made available to support the 

resumption of elective orthopedic procedures 

(which were suspended due to COVID-19), 

help surgeons qualify patients for outpatient 

total joint arthroplasty (TJA), and make patient 

safety a priority. The software tool is a validated, 

multidisciplinary algorithm that provides med-

ical professionals with the information needed 

to predict which patients are most medically 

appropriate to discharge home the same day or 

the next morning.

Össur Donates Nasal Swabs for COVID-19 

Testing

In the face of a nasal swab shortage in Iceland, 

COVID-19: Highlights of Responses— 
Clinical, Economic, Regulatory

Continued on page 10



Continued from page 9

MEDICARE PROVIDERS IMPACTED BY COVID-19 GRANTED STIMULUS MONEY
On April 10, the Centers for Medicare and 
Medicaid Services (CMS) began directly depositing 
grants to Medicare facilities and providers im-
pacted by COVID-19, based on eligible providers’ 
2019 Medicare payments. The funds, totaling $30 
million, were part of the $100 billion distribution 
established through the Coronavirus Aid, Relief, 
and Economic Security (CARES) Act Provider Relief 
Fund. As the funds are grants, they do not need 
to be paid back. Providers who were allocated a 
payment were required to sign an attestation con-
firming	receipt	of	the	funds	and	agree	to	the	terms	
and conditions within 45 days of payment.

A second round of direct deposits totaling $20 
million, also part of this aid package, were distrib-
uted beginning April 24, based on 2018 patient net 
revenue. However, durable medical equipment, 
prosthetics, orthotics, and supplies (DMEPOS) 
suppliers were not included in this round of fund-
ing, according to AAHomecare. Instead, DMEPOS 
suppliers could apply for payments from this 
funding stream through the General Distribution 
Portal.

To access information regarding the CARES Act, 

visit www.hhs.gov/coronavirus/cares-act-provid-
er-relief-fund/index.html. To access the CARES 
Act General Distribution FAQs, visit www.hhs.gov/
sites/default/files/provider-relief-fund-gener-
al-distribution-faqs.pdf.

Telehealth OK to Certify for Diabetic Shoes; 
Face-to-Face Encounter for Shoe Selection, 
Fitting

According to the American Orthotic & Prosthetic 
Association (AOPA), the Durable Medical Equip-
ment Medicare Administrative Contractors (DME 
MACs)	have	confirmed	that	physicians	who	are	
certifying the medical need for diabetic shoes may 
use	telehealth	to	fulfill	face-to-face	encounter	
requirements during the COVID-19 Public Health 
Emergency (PHE). However, suppliers of diabetic 
shoes will still be required to perform an in-person 
evaluation at the time of shoe selection and an 
in-person	fitting	of	the	shoes	at	delivery.

On April 6, 2020 the Centers for Medicare and 
Medicaid Services (CMS) released an Interim Final 
Rule with Comment Period (IFC) that indicated for 
claims with dates of service on or after March 1, 

2020, policy-based “requirements for face-to-face 
or in-person encounter for evaluations, assess-
ments,	certifications,	or	other	implied	face-to-face	
services would not apply during the COVID-19 
PHE.” Additional guidance was provided on the 
IFC by the DME MACs on May 7, 2020, in a joint 
educational article. The DME MAC article indicated 
that	while	the	IFC	provided	significant	relief	from	
policy-based face-to-face visit requirements, 
a subsequent CMS IFC that was issued on May 
8, 2020, reiterated the statutory requirement to 
establish and document the medical necessity for 
Medicare-covered services.

The DME MAC joint article indicated that the IFC-
based waiver of face-to-face encounter require-
ments only applies to policy-based requirements 
and not to face-to-face encounter requirements 
that	are	memorialized	elsewhere,	specifically	
those that are part of the Durable DMEPOS [Dura-
ble Medical Equipment, Prosthetics, Orthotics and 
Supplies] Quality Standards or Social Security Act. 

To access the DME MAC guidance article on the 
CMS IFC, visit www.cgsmedicare.com/jc/pubs/
news/2020/05/cope17144.html.

10 5.20  lermagazine.com

prosthetic and orthotic manufacturer Össur, 

Reykjavik, Iceland, was contacted by a local 

biopharmaceutical company, deCODE Genetics, 

about the possibility of manufacturing swabs for 

use in COVID-19 testing. While Össur manu-

factures swabs for in-house use, they are not of 

the same quality as those that should preferably 

be used for the requested purpose, according 

to several news reports. However, the company 

had 20,000 nasal swabs in stock that were pro-

duced by an outside vendor and donated those. 

The donated swabs were tested extensively at 

National University Hospital and by deCODE 

Genetics before being put into use.

Paceline Assists in the Manufacture of Surgical 

Masks

Paceline, Matthews, NC, a provider of medical 

products and solutions for casting, fabrica-

tion, prosthetics, orthotics, and more, recently 

purchased machines specifically to produce ear 

loop fabric for surgical masks as a means to join 

the fight against COVID-19. “With our years 

of knowledge in the medical fabrics industry, 

we reached out to the nation’s largest surgical 

mask manufacturer to see if we could lend them 

support,” said Paceline President and CEO, Joe 

Davant. “We found they had a tremendous need 

for ear loop fabric….” According to Davant, 

100% of the fabric made on the new machines 

will be going to surgical mask manufacturers. 

The company is open to expanding capacity 

should additional manufacturers need assistance 

as well.

SkinIntegra Donates to Hospitals; Offers Free 

Samples to Healthcare Facilities

Healthcare professionals on the frontlines of 

the COVID-19 pandemic are subject to frequent 

hand washings with disinfecting soap, which is 

harsh on hands and can cause cracks, potential-

ly leading to infections. To this end, SkinIntegra, 

Huntington Beach, CA, has donated over 2,000 

samples of its Rapid Crack Repair Cream to 

hospitals in California, Arizona, New York, and 

Pennsylvania.

The company said it is committed to 

protecting healthcare workers and has set up a 

website to handle requests. The donation size 

provides skincare protection for 1 worker, with 

2 daily applications, for 1 month. Hospitals, 

healthcare facilities, diabetes and wound care 

centers, and skilled nursing care facilities can 

apply for product donations at skinintegra.com/

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

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

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

We are offering a complimentary practice-building 
strategy session to the first 100 applicants who log on to 
the address below by July 30, 2020. Let us help you take 
your practice to the next level.

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

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

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

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

SIGN UP FOR YOUR FREE PRACTICE-BUILDING STRATEGY SESSION TODAY

EXCLUSIVE PROMOTIONAL OFFER FOR LER READERS
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Use of a Wearable Plantar Sensory 
Neuroprosthesis Improves Fall 
Risk 
By Laura Fonda Hochnadel

One of the complications of peripheral neuropathy is a lack of sensation in 

the feet. This, in turn, can cause difficulties with gait and balance, as well 

as increased fall risk. As a means of addressing these issues, Lars Oddsson, 

PhD, developed a neuroprosthesis, called Walkasins, to replace the lost sen-

sation. Walkasins consist of a foot pad that analyzes and interprets plantar 

pressure, sending the information to a leg unit that is worn just above the 

ankle (Figure). The leg unit delivers sensory signals to nerves in the lower 

leg, helping the user adjust his gait, thus also restoring balance. 

Interim data from the Walk2Wellness trial by Oddsson and several 

colleagues showed that this neuroprosthesis does indeed appear to decrease 

falls in this patient population. Fall data during the study, the 6 months 

prior to the study, and from the ongoing long-term clinical trial were 

presented in a poster, On Certain Patients, a Wearable Plantar Sensory 

Neuroprosthesis Appears to Decrease Falls, at the 2020 APTA Combined-

Sections Meeting held in Denver, CO, February 12–15, 2020.

Fifty-two subjects were enrolled in the study as of the date of the post-

er publication; 37 participants logged 10 weeks of daily use; and 9,100 days 

(182 mean use days) in the study were accumulated by participants. The 

average age of the cohort was 74.6 years. It was also noted that, compared 

to non-fallers, those who had experienced falls in the 6 months prior to the 

study had lower Functional Gait Assessment (FGA), walked slower, and 

scored lower on the Activities-specific Balance Confidence (ABC) scale.  

During the study itself, falls were reported by 19 people, a 37% de-

crease from the 30 people who reported experiencing falls in the 6 months 

prior to the study.  Of these 19 people, 14 had previously experienced falls. 

As of the poster publication, during the ongoing clinical trial period, 36 

falls were reported compared to 69 in the 6 months prior to the study, for 

a decrease of 52% (Table). It bears to note that 7 of the falls were on ice/

snow or in the shower, and 3 of the 36 falls resulted in a serious injury—

however, the device was not being worn at the time of injury. 

From the ATPACombined Sessions
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Pole Walking Offers Health 
Benefits, Improved Gait 
Parameters 
The use of trekking poles while walking has been around for decades, hav-

ing originated in Finland as a way for skiers to maintain fitness off season. 

Since then, pole walking has been capitalized and expanded upon as the 

health benefits of this total body workout have been recognized, and in 

recent years has gained in popularity in the US. But what physical affects 

would the use of trekking poles have on older community ambulators? This 

is the question that Meridee Danks, DPT, NCS, an assistant professor of 

physical therapy at the University of North Dakota, and colleagues sought 

to answer. Their resulting poster, Effects of Pole Walking on Older Adults 

Following Six Weeks of Training, was presented at the 2020 APTA Com-

bined Sections Meeting held in Denver, CO, February 12–15, 2020.

A cohort of 3 men and 8 women with a mean age of 64.3 years par-

ticipated in the study, with 100% compliance. They were fit with walking 

poles and provided instructions on their use. The group met twice a week 

for 6 weeks to go for walks, ambulating at self-selected speeds. If a partic-

ipant was unable to attend the group walk session, he or she performed 

walking on their own.

Results were measured using the Senior Fitness Test and undergoing 

gait analysis using the GAITRite walkway. While the sample size was 

small, the results are promising. According to the pre- and post-results of 

the Senior Fitness Test, of the 8 measures applied, significant improve-

ments were seen in 5: 30-second chair stand test (pre, 15.73 ± 5.55; post, 

17.55 ± 6.12), body weight (pre, 187.12 ± 40.03; post, 184.74 ± 40.13), 

2-minute step test (pre, 101.00 ± 19.15; post, 112.64 ± 20.26), heart rate 

post 2-minute step test (pre, 92.70 ± 11.28; post, 84.60 ± 12.18), and 

8-foot up and go (pre, 5.51 ± 0.58; post, 5.26 ± 0.69). Regarding the gait 

measures, 4 of the 5 showed significant improvements: right stride length 

normal pace, in centimeters (pre, 139.87 ± 12.59; post, 145.21 ± 8025); 

normal pace gait velocity without poles, centimeters per second (pre, 

138.65 ± 11.80; post, 147.83 ± 8.6); normal cadence without poles, steps 

per minute (pre, 119.16 ± 9.97; post, 122.45 ± 8.13); and post normal pace 

gait velocity, centimeters per second (without poles, 147.83 ± 8.64; with 

poles, 160.44 ± 12.76). 

Additionally, 7 of the participants reported postural improvements 

with the poles and all provided positive feedback. Postural improvement 

was largely attributed to pole fitment, according to Danks. Proper pole 

height/fitment is based on the user holding the pole handle with the arm 

bent at a 90-degree angle; this has the benefit of placing the user in a more 

upright postural stance. Ten of the 11 participants indicated they would 

continue pole walking after the study completion.  

Based on the results, it appears in healthy older adults, pole walking 

can improve gait, balance, posture, and endurance. Trekking poles are 

readily available, affordable, and a motivating way to expand upon fitness 

and posture benefits of walking in older community-dwelling adults. Older 

adults see the trekking poles as a “sport” fitness device versus a medical 

device (cane or walker) which they perceive makes them look old. 
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Table 1. Paired t-Test Results for Senior Fitness Test

Test Session M ± SD t df p

30-sec Chair 
Stand (sec)

Pre 15.73 ± 5.55
3.62 10 .005**

Post 17.55 ± 6.12

30-sec Arm 
Curl (reps)

Pre 19.55 ± 6.12

1.44 10 .180Post 21.73 ± 4.69

Post 66.09 ± 4.77

Weight (lbs)
Pre 187.12 ± 40.03

2.26 9 .050*
Post 184.74 ± 40.13

2-min Step 
Test (reps)

Pre 101.00 ± 19.15
4.63 10 .001***

Post 112.64 ± 20.26

HR Post 2-min 
Step Test

Pre 92.70 ± 11.28

3.39 9 .008**Post 84.60 ± 12.18

Post -2.30 ± 8.35

Right Sit and 
Reach (cm)

Pre -3.28 ± 10.06
0.71 8 .497

Post -1.89 ± 9.35

Back Scratch 
Right (cm)

Pre -8.66 ± 8.90
1.09 10 .302

Post -8.09 ± 8.38

8-Foot Up and 
Go (sec)

Pre 5.51 ± 0.58
2.38 10 .039*

Post 5.26 ± 0.69

* denotes statistical significance (p < .05)
**denotes statistical significance (p ≤ .01)
***denotes statistical significance (p ≤ .001)

Table 2. Pre- and Post-Gait Analyses

Test Session M ± SD t df p

Left Stride 
Length Normal 

Pace (cm)

Pre 140.31 ± 12.99
2.17 10 .055

Post 145.16 ± 8.04

Right Stride 
Length Normal 

Pace (cm)

Pre 139.87 ± 12.59
2.30 10 .044*

Post 145.21 ± 8.25

Normal Pace 
Gait Velocity - 
without poles 

(cm/s)

Pre 138.65 ± 11.80

3.23 10 .009**
Post 147.83 ± 8.6

Normal 
Cadence - 

without Poles 
(steps/min)

Pre 119.16 ± 9.97

2.83 10 .018*
Post 122.45 ± 8.13

Post Normal 
Pace Gait 

Velocity (cm/s)

Without 
Poles 147.83 ± 8.64

2.60 10 .027*
With 
Poles 160.44 ± 12.76

*denotes statistical significance (p ≤ .05)
**denotes statistical significance (p ≤ .01)
***denotes statistical significance (p ≤ .001) 
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Starting with gait retraining: an 
analysis of changes in impact over 
time 
By the Biomechanics of Human Movement research group of 

Ghent University

The repetitive impact that is experienced upon collision with the ground 

may be related to running injuries but is modifiable. Lower-impact 

running can be achieved by receiving biofeedback in response to the 

peak tibial acceleration, but when are runners adapting to lower-impact 

running? Ten runners with high impact, herein defined as the peak tibial 

acceleration, ran 25 minutes on an athletic track in the Flanders Sports 

Arena. They were equipped with a wearable biofeedback system that 

accurately measures, monitors, and sonifies the impact in real-time. The 

system consists of 2 lightweight accelerometers, which attach to each leg 

of the runner, and an application hidden in a backpack for the provision 

of perceivable music-based biofeedback. 

A change-point analysis was used to detect any change in impact 

(see Figure 2). No changes occurred whilst running without the bio-

feedback. The impact changed in the biofeedback condition. The major 

change was a reduction in impact, which occurred after almost 700 

strides or after about 8 minutes. However, the time needed to achieve the 

major reduction varied considerably between the runners. 

The simple analysis tool can aid physicians seeking to determine the 

timing effects of gait retraining by means of biofeedback on impact load-

ing. Because of the rather quick response to the gait retraining due to a 

strong sensorimotor coupling, Pieter Van den Berghe PhD and colleagues 

want to highlight the potential of an autonomous biofeedback system that 

provides real-time and auditory feedback for lower-impact running. 

The Biomechanics of Human Movement research group focuses on un-

derstanding the neuromechanical interaction of the moving body and the 

environment to answer questions related to the optimization of learning 

processes, sports performance, and musculoskeletal loading. A research 

project focusing on overground running retraining by means of auditory 

biofeedback was initiated together with the institute for systematic musi-

cology IPEM. 

Source:  Van den Berghe P, Gosseries M, Gerlo J, Lenoir M, Leman M, 

De Clercq D. Change-point detection of peak tibial acceleration in over-

ground running retraining. Sensors. 2020;20(6):1720. 

Fragility Fractures, Bone Health 
Management, and Caregiving 
By Joanna Sale, PhD

Patients who have fragility fractures may experience a disruption of their 

responsibilities as caregivers to family members and others who depend 

on them.  The purpose our study was to examine how caregiving respon-

sibilities were associated with, and possibly impacted by, the fracture 

Figure 1. A subject running indoors at 11.5 km/h while wearing an interactive 
biofeedback system. The music-based biofeedback was played through a headphone.

Figure 2. The temporal evolution in axial peak tibial acceleration of a participant. 
More details are given in the article published in Sensors' special issue,  Sensors for 
Biomechanics Application.

Continued on page 19
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experience and the resulting management of bone health. Without being 

prompted to talk about their experiences of caregiving, approximately 

25% of our sample of 145 individuals reported they were providing 

care to a family member or friend at the time of their fracture or during 

recovery post-fracture.  The caregiving role appeared to be a cause of the 

fracture in some participants and caregiving was prioritized over partic-

ipants’ own bone health management.  We believe that fragility fracture 

potentially leads to an impairment of an important social role in patients 

providing physical and emotional support for dependents as caregivers.

Our results suggest that healthcare providers could facilitate 

self-management of individuals’ fracture and bone health while these 

individuals serve as caregivers to others.  For example, an individual with 

a recent wrist fracture attempting to open a spouse’s medicine bottles 

would have different needs from an individual with a history of vertebral 

fractures who is caring for his or her grandchildren. Clinicians could 

learn more about how the caregiver role affects bone health management 

by requesting details about specific tasks related to caregiving and how 

they have affected the fracture and bone health, and vice versa. 

Joanna Sale, PhD, is a scientist at the Li Ka Shing Knowledge Institute at 

St. Michael’s Hospital, Unity Health Toronto, and associate professor, Insti-

tute of Health Policy, Management and Evaluation, Dalla Lana School of 

Public Health at the University of Toronto, Canada.

Source: Sale JEM, Frankel L, Paiva J, et al. Having caregiving responsi-

bilities affects management of fragility fractures and bone health. Osteo-

porosis Int. (2020). https://doi.org/10.1007/s00198-020-05385-1
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Does Physical Activity Relate to 
Motor Development? 

Do certain kinds of physical activity (PA) help children develop motor 

skills better than others? To find out, researchers from East Carolina 

University used data from 342 children who had taken part in the 2012 

National Youth Fitness Survey to look at specific kinds of PA and motor 

skill development in preschool-aged children.

Using a questionnaire, parents reported on their children’s activity; 

motor skill development was determined by the Test of Gross Motor 

Development-2nd Edition (TGMD-2). Multiple regression analyses were 

used to examine the relationship between PA type and overall Gross 

Motor Quotient (GMQ). 

Commonly reported activities were running (43%), playing outdoor 

games (35%), and riding a bike (34%). Based on the standard scores, 

participants’ motor skill development for locomotor, object control, and 

overall GMQ were considered average. 

Four specific activities stood out: Riding a bike, scooter riding, 

swimming, and jumping on a trampoline were positively associated with 

GMQ, significantly so. With the exception of riding a bike, the physical 

activities positively related to GMQ had a reported range of participation 

between 7–12%. Unfortunately, the activities that the children participat-

ed in the most were not the same as the activities that were positively 

related to motor skill development. 

Source: Wood AP, Imai S, McMillan AG, Swift D, DuBose KD. Physical 

activity types and motor skills in 3–5-year old children: National Youth 

Fitness Survey. J Sci Med Sport. 2020;23(4):390-395.
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Prevalence of Obesity in US 
Continues Upward Trend 

Nearly 1 out of every 2 US adults will be obese by 2030, and nearly 1 

in 4 will be severely obese, according to estimates published in the New 

England Journal of Medicine.

Researchers used 1993-2016 data on 6.3 million US adults who par-

ticipated in the Behavioral Risk Factor Surveillance System to project the 

prevalence of different body-mass index (BMI) categories through 2030. 

Among the other findings:

•	 By 2030, the prevalence of obesity (BMI at or above 30) will be 

above 50% in 29 states. No state will be below 35%.

•	 In Alabama, Arkansas, Mississippi, Oklahoma, and West Virginia, 

obesity prevalence is projected to reach 58%.

•	 Severe obesity (BMI at or above 35) will likely be the most common 

BMI category for women (28%), black adults (32%), and those with 

low income (32%).

The authors write: "Given that health professionals are often poorly 

prepared to treat obesity, this impending burden of severe obesity and as-

sociated medical complications has implications for medical practice and 

education. In addition to the profound health effects, such as increased 

rates of chronic disease and negative consequences on life expectancy, the 

effect of weight stigma may have far-reaching implications for socio-

economic disparities as severe obesity becomes the most common BMI 

category among low-income adults in nearly every state." 

Source: Ward ZJ, Bleich SN, Cradock AL, et al. Projected US state-lev-

el prevalence of adult obesity and severe obesity. N Eng J Med. 

2019;381:2440-2450.
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When conservative therapies 
fail, surgical reconstruction 
of the foot is often required 
to restore function, heal 
ulcerations, and decrease 
risk of amputation in 
patients with CN. External 
fixation remains a reliable 
method, with plenty of 
advantages.   

By P. Tanner Shaffer, DPM, Jonathan 

Hook, DPM, FACFAS, and Ben Potter, 

DPM

Within the past decade, the worldwide prev-

alence of diabetes has increased from 4% to 

6.5%, prompting the World Health Organization 

to classify diabetes as a 21st century epidemic.1 

Within the United States, more than 100 million 

adults are now living with diabetes or prediabe-

tes, according the Centers for Disease Control.2 

As of 2020, 34.2 million Americans—10.5% of 

the US population—have diabetes, while anoth-

er 88 million have prediabetes, a condition that, 

if left untreated, often leads to type 2 diabetes 

within 5 years. Sadly, the rate of new diabetes 

diagnoses, which is linked to the rising rate of 

obesity, remains steady. 

With the increase in prevalence, the total 

estimated economic cost of diabetes in the US 

has increased more than 25%  to $327 billion, 

up from $245 billion over a span of only 5 years 

(2012-2017).3 Approximately 700,000 people 

were diagnosed with diabetes per year during 

that time and prevalence is expected to increase 

as the population grows and ages. As the popula-

tion of patients with diabetes grows, medical pro-

fessionals manage more diabetic complications 

on a day-to-day basis. One such complication is 

Charcot Neuroarthropathy (CN). While CN is 

also associated with a multitude of etiologies (eg, 

tertiary syphilis, alcoholic peripheral neuropathy, 

spinal cord injuries, renal dialysis), the majority 

of today’s cases are associated with severe periph-

eral neuropathy secondary to diabetes. Based on 

several population-based studies, the prevalence 

of CN is estimated to be 0.4 – 13%; however, CN 

is also associated with a high level of mistaken 

or delayed initial diagnosis—nearly 80% in 

one study.4 Presently, an estimated 150,000 US 

patients with diabetes suffer with CN.

Pathophysiology          
Charcot Neuroarthropathy is  a rapidly progres-

sive hypertrophic osteoarthropathy that leads to 

severe foot and ankle deformities.4 CN weakens 

the ligaments and bones in structures that 

undergo substantial stress (particularly the foot), 

causing collapse, fracture, and joint destruction.5 

Although the consequences of this limb-threaten-

ing complication have been known since it was 

first described in 1883, its etiology was elusive.6 

Traditionally, two competing theories were used 

to describe its mechanism—the Neurotraumatic 

Theory and the Neurovascular Theory. The Neu-

rotraumatic Theory states that CN is caused by 

unperceived trauma to an insensate foot. Sensory 

neuropathy then leaves the patient unaware of 

subsequent microtraumas that, over time, cause 

osseous breakdown. The Neurovascular Theory 

postulates that autonomic neuropathy of blood 

vessels leads to arteriovenous shunting of blood 

into bone. This, in turn, causes the bone to 

become ‘washed out’ of its minerals, leading to 

breakdown secondary to bony resorption.7 Today, 

it is accepted that CN is caused by a combination 

of both theories: Autonomic neuropathy with re-

peated microtrauma (typically from ambulation) 

leads to increased hyperemia/inflammation, 

increased osteoclastic activity (osteopenia), and 

bone/joint destruction and deformity.

While CN can affect any joint under 

substantial stress, it more often affects the 

weight-bearing bones and joints of the foot 

and ankle. The most common area of the foot 

involved is the midfoot.8 Brodksy, who classified 

CN based on its joint location in the foot and 

ankle, reported that approximately 60% of CN 

cases affected the tarsometatarsal joints or the 

naviculocuneiform joints.9 Osseous destruction 

of the midfoot leads to the classic ‘rocker-bottom’ 

deformity associated with midfoot CN. Rocker 

bottom deformity imparts a 4-fold increase in 

risk of ulceration in CN patients versus other 

diabetic feet.10

External Fixation
The main goal in treating midfoot CN is to 

create a stable plantigrade foot, with no wounds 

or infection, that can be placed in a custom 

The Utility of External Fixation for Midfoot Charcot 
Neuroarthropathy

Continued on page 24

Rocker bottom deformity 
imparts a 4-fold increase 

in risk of ulceration in 
CN patients versus other 

diabetic feet.



diabetic shoe or brace.11 Conservative measures 

are often attempted initially and are aimed at 

preventing deformity progression and offloading 

ulcerated or at-risk areas. Total Contact Casting 

(TCC) is widely considered the conservative ‘gold 

standard’ and is indicated for CN of the midfoot 

as well as forefoot. However, while effective at 

offloading, TCC and other conservative modali-

ties do not correct refractory deformity after CN 

has progressed. In these cases, surgical recon-

struction of the foot is often required to restore 

function, heal ulcerations, and decrease risk of 

amputation.11

While many different surgical techniques 

are advocated for deformity correction for CN, 

external fixation remains a reliable method. This 

is due to several advantages. External fixation:

•	 Can Be Utilized in the Setting of Infection: 

Whereby internal fixation is contraindicated 

in the setting of acute osteomyelitis or 

cellulitis (due to bacterial seeding and 

biofilm formation), external fixation can 

span or bypass areas of infection.12 In 

fact, external fixation is often used as an 

alternative to maintain deformity correction 

when internal fixation is removed due to 

infection.

•	 Is Minimally Invasive: When compared 

to internal plates and intramedullary nails, 

external fixators cause less disruption 

of the soft tissue, osseous blood supply, 

and periosteum.13 This is particularly 

important in patients with poor healing 

potential such as those with osteoporosis, 

a poor soft tissue envelope, or peripheral 

vascular disease (though less common 

in CN patients; see Peripheral Arterial 

Disease in Patients With Diabetic Charcot 

Neuroarthropathy, page 27).

•	 Allows for Early Weight Bearing: External 

fixation allows for earlier ambulation when 

compared to other surgical constructs. This 

is an advantage because, in general, the 

patient population with diabetes tends to be 

non-compliant. A study in 2016 found that 

27.5% of patients with diabetes were non-

compliant with weight-bearing restrictions 

post-operatively. Of those patients, 50% 

went on to experience adverse events.14 

Since many patients with CN will inevitably 

walk despite restrictions, a construct 

stout enough for them to ambulate earlier 

improves their outcomes.

•	 Allows for Both Immediate and Gradual 

Correction: While static external fixation 

can be used to stabilize osteotomies or 

fusion sites, dynamic external fixation 

allows for multiplanar deformity adjustment 

at the surgeon’s discretion.12 Immediate, 

single stage correction can occasionally 

cause neurovascular compromise and 

soft tissue necrosis from overstretching 

of structures. External fixation allows the 

provider to dial in and adjust correction over 

a longer period to avoid this.15

•	 Allows Simultaneous Soft Tissue Care/

Wounds Can Be Addressed Simultaneously 

With External Fixation: External fixation 

allows the surgeon to easily assess and 

manage concomitant open wounds during 

postoperative care. In acute or chronic 

open wounds with CN, staged soft tissue 

reconstruction is frequently required in 

addition to osseous work to attain wound 

closure. External fixation can be used as 

an adjunct to allow soft tissue flaps to be 

offloaded/protected and closely monitored 

in the post-operative period.12,16

•	 Is an Extremely Strong Fixation Construct: 

In a cadaveric biomechanical study by 

Latt et al in 2015, external fixation was 

compared to compression screws for 

arthrodesis (joint fusion) across the 

midfoot.17 In measuring compression 

across midfoot joints (a requirement for 

midfoot fusion surgeries in CN), external 

fixation averaged 186% of the amount of 

compression achieved by screws alone. 

Furthermore, external fixation can be 

extended well beyond the primary surgical 

area, adding to its inherent stability.

•	 Can Be Utilized in the Acute Phase of CN: 

CN has several stages in its progression 

(first described by Eichenholz). In the 

acute stage (0-1) of CN, the foot is clinically 

red, hot, and swollen due to hyperemia 

of the soft tissue and underlying bony 

structures. Some consider this a relative 

contraindication to internal fixation because 

of a compromised soft tissue envelope 

(due to swelling) and poor bone purchase 

from osteopenia. However, because of 

its minimally invasive nature and lack 

of dependency on cortical purchase 

for stabilization, external fixation can 

successfully provide deformity correction in 

this setting.18

Although it is a reliable construct for 

fixation in patients with midfoot CN, external 

fixation is not without its drawbacks. It is bulky, 

can be expensive and time consuming, and 

requires regular follow up. In a retrospective 

review of a level 1 trauma center, Chaus et al 

reported an average cost per external fixation 

frame of $5900.19 This cost analysis highlights 

the importance of using external fixation for CN 

only when necessary. 

Furthermore, pin tract infections occur 

quite frequently, with up to 100% occurrence 

rate; however, most studies report a rate of 

approximately 20%.5 Significantly, nearly all such 

infections can be managed through local pin care 

alone or with oral antibiotics. Parameswaren 

et al published a retrospective review of 285 

patients who underwent external fixation; only 

3.1% developed pin tract infections that actually 

necessitated pin removal.20 

A Word About Outcomes 
There is a paucity of strong evidence for out-

comes regarding different methods of surgical 

fixation for CN reconstruction; however, a 

Continued on page 27
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A study in 2016 found that 
27.5% of patients with diabetes 

were non-compliant with 
weight-bearing restrictions post-

operatively. Of those patients, 
50% went on to experience 

adverse events.
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systematic review by Dayton et al in 2015 

provides some substantial findings.21 It compared 

outcomes and complications between internal 

and external fixation constructs used to treat 

CN of the ankle as well as the foot. A total of 23 

studies were included: 12 studies with 275 cases 

where internal fixation was used and 11 studies 

with 341 cases where external fixation was used. 

Overall, internal fixation carried an odds ratio for 

a successful outcome of only half that of external 

fixation (odds ratio 0.52; P < 0.05). When tak-

ing a closer look at only midfoot CN, there was 

no significant difference between success rates 

for internal versus external fixation. However, 

the study data revealed that external fixation was 

utilized more often in complicated cases involving 

osteomyelitis or large wounds—cases where 

internal fixation clearly would have had little 

success.

In summary
Charcot Neuroarthropathy is a debilitating com-

plication of diabetes that affects approximately 

150,000 US patients with diabetes. Deformity 

associated with CN imparts a significantly 

increased risk of ulceration and amputation in 

this medically complex population, and health-

care providers are being encouraged to manage 

associated complications more aggressively, 

which translates to more frequently. In doing so, 

external fixation is being utilized more and more 

to address CN deformities. Research shows that 

it is an incredibly versatile construct that can 

treat all forms and stages of CN with a high level 

of success. Though sometimes costly and time 

consuming, its utility in complicated cases with 

complex deformities cannot be denied. 
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PERIPHERAL ARTERIAL DISEASE 
IN PATIENTS WITH DIABETIC 
CHARCOT NEUROARTHROPATHY
Peripheral arterial disease (PAD) has been 
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for	revascularization	were	significantly	less	
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This Bike Fit specialist 
explains his process for 
fitting the cyclist, not 
the bike, to address the 
individual needs of the rider. 
He provided commentary to 
LER Editor Janice T. Radak 
for the photographs taken 
at a recent bike fitting clinic 
and displayed in this story. 

By Happy Freedman   

Bike Fit Unplugged is the technique I devel-

oped, based on 40 years of conducting Bike 

Fits.  My priority is to preserve airway diame-

ter and function through the Fit process. The 

process begins with a phone interview. This is 

to determine if there are injuries that are not 

appropriate to be treated with a Bike Fit. This 

is followed by emailing the client/patient a 

detailed questionnaire to get a history which 

includes cycling skills, injuries, and other med-

ical conditions and considerations. 

We start the fitting process with a 

musculoskeletal examination conducted by a 

physical therapist, or trainer with a masters in 

exercise physiology or comparable degree. This 

exam is followed by the actual Bike Fit.  I do 

all the fitting at Hospital for Special Surgery 

(HSS) in the Leon Root, MD Motion Analysis 

Laboratory (LRMALab). The lab is equipped 

with a 14-camera motion capture system, 

high-speed video, electromyography equipment 

(EMGs), and force plates. I also have a pulse 

oximeter, an assortment of lasers, a spirometer, 

and a metronome in my toolbox. Specific to 

cycling, we have an Apex sizing bike from the 

UK, a Rock‘n’Roll trainer, 2 feedback sports 

trainers for small-wheeled bikes, and a custom 

Moulton bicycle from the UK that’s equipped 

to use as a rolling fit bike and for patients with 

limited mobility in the hips and knees. It has 

a low stand-over height that is easy to step 

through for patients with limited mobility and 

is equipped with short cranks (145 cm length), 

an adjustable stem, adjustable seat post, and 

saddle with very long rails. I also have an 

assortment of handlebars, stems, and saddles 

in conjunction with a collection of wrenches, 

Allen keys, and assorted shop tools required to 

properly fit myriad brands of bikes.

After the musculoskeletal exam, which 

includes strength, flexibility, and neurological 

function assessments, we perform the bike 

measurements required to capture all fit con-

tact points, saddles, pedals, and handlebars, 

along with all pertinent frame dimensions. The 

bike is in place on a trainer when the exam-

ination is conducted. Cleats are checked for 

wear and adjustments, while shoes are checked 

for proper fit. If foot orthoses or insoles are 

present, they are also inspected.  

The on-bike examination is conducted 

next. Generally, we start with a warm-up. 

During the warm-up, I use a pair of lasers 

lined up off the 2nd metatarsal and patella to 

give me a centerline and the ability to image 

lateral motion during the pedal stroke. Among 

the observations I have made over the years, 

quadriceps make inadequate stabilizers. Poor 

posture usually affects your ability to breathe 

well, yet most cyclists are set up in a quad 

dominant position. 

Start With the Breathing
When fitting, I start at the top, looking at 

airway function and posture, trying to find 

positions where the core is stabilized but 

breathing capacity is not impaired. When 

tracking errors of the knees are observed, I 

look at upper extremity mechanics as well as 

the hips (see Figure 1). I have often found the 

cyclist to be quad dominant with their gluteus 

minimus and medius on vacation. I also work 

on opening up the chest to improve tidal flow 

and volume. And I look for temporal mandib-

ular joint syndrome (TMJ), which can affect 

your airway function and therefore can affect 

your performance. Rhomboids usually need to 

be strengthened in the cyclist to help open up 

the torso and intercostals.  

At this point in the fit I look at use of the 

diaphragm, breathing, and intercostal expan-

sion. I also look at the elasticity of the intercos-

tals when the cyclist is breathing on both the 

hoods and the drops using different handlebars. 

I’m looking for the loss of elasticity within the 

intercostals—which can occur if the bars are too 

wide or too narrow—so I’m searching for the 

sweet spot in the middle (see Figure 2).  

Next, I start to move the cyclist forward 

and back. The cyclist is assessed both on and 

off the saddle, looking at which muscle groups 

are activated as well as the position of the center 

of mass. In particular, I’m looking for how far 

back the cyclist needs to go to get the gluteus 

maximus and medius to fire. The goal is to 

teach mobility—when you are riding a bike on 

the road, you need to be able to transfer weight 

back and forth between the wheels. If the bike 

Bike Fitter Happy Freedman (in blue and white 
stripes) is checking for the center of balance for 
female cyclist Diane Goodwin. “It’s important that 
she’s stable, not unbalanced or bent in any way, be-
cause that bend can affect the airways,” he says.

Bike Fit Unplugged

Continued on page 32
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Continued from page 31

Figure 2. Bike Fitter Happy Freedman is checking 
cyclist Diane Goodwin’s center of mass, first with the 
rider in a squat with her arms extended, then on the 
saddle. He’s trying to determine if her core is active 
or if she is collapsing on the handlebars. While you 
can measure with a strain gauge on the handlebars, 
he says, it takes more time; this hands-on method 
allows for real-time correction and the ability to work 
with the cyclists and teach them to distinguish the 
correct posture from one that might feel comfortable, 
but not be helpful. 

He’s also looking at the elasticity of her intercostals 
to determine appropriate width for the handlebars. 
Handlebars that are too narrow can restrict breath-
ing as can those that are too wide. “Because the 
vertebrae compress and we’re not as tall later in the 
day, that can affect the measures on the bike, so you 
have to make assumptions about how much more 

or less stable the cyclist will be…and then make 
adjustments accordingly.” This, as he sees it, is 
the problem with computerized bike fitting—such 
measurements don’t take into account the physio-
logical changes that occur over the course of the 
day. “This drives some competitive cyclists to think 
the numbers are chiseled in stone and they panic 
when things are off a millimeter, yet the variability of 
the human body is in centimeters,” Freedman says.  
“Look at a pro-bike race when team racers give the 
leader their bike after a crash with no adjustment… 
the leader is able to keep going because the ankle, 
knee, shoulder, and wrist are all mobile-adapters. 
Any joint that travels through multiple planes can 
work as a mobile adapter, so if you know where you 
need your torso to be, you can compensate…most 
people don’t realize that. So, it’s training the body as 
much as fitting the bike.”

The cyclist needs to be comfortable on the bike. “If 
you’re not comfortable, you won’t be efficient for 
long.” He notes that posture can also affect cardio-
vascular efficiency, so by manipulating the cyclist’s 
position on the bike, you can improve endurance and 
recovery. “If your posture is poor, you have dysdia-
phragmatic breathing…with proper diaphragmatic 
breathing, you can draw more air into the lungs. The 
diaphragm needs to be free to expand to draw larger 
volumes of air; bad posture can cause obstruction. 
The more bends you have in the line, the greater 
amount of friction you have when breathing. Every-
body talks about aerodynamics as outside the body, 
but you can also look at it inside the body, from the 
lungs all the way down. If you round off 30% of the 
throat by pushing the chin forward, you get much 
greater throughput. It’s all about how riders position 
themselves on their bikes.”   

Figure 1. The green laser is tracking how cyclist 
Diane Goodwin’s knee is bending when she pedals. 
It is aligned with the second metatarsal and the pa-
tella when the pedal stroke is between 6 o’clock and 
9 o’clock. Bike Fitter Happy Freedman is looking 
for lateral excursion as she pedals. The greater the 
travel, the more likely someone will exhibit knee 
pain over time. If the knee moves medially, toward 

the bike, it will create medial knee pain, says Freed-
man; if it moves laterally, there are increased odds 
of lateral knee pain. He can’t eliminate the pain, he 
says, but he can reduce it using shims, orthoses, 
and revamped cleat settings. “I try to retrain the 
cyclist to use antagonist muscles. I like to focus 
on the glutes, which are key knee stabilizers.” He 
notes that the laser usually tracks errors that come 

from above. “If the core is unstable, or the hips are 
unstable, the knees will follow their lead and be 
unstable,” he says. “If you strengthen the core, the 
knees will fall into place. If you can figure out which 
muscle groups to use—which muscles need to be 
activating when, you can achieve corrections that 
will avoid subsequent injuries…and that makes 
everybody happy.”
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FINAL THOUGHTS
If you use foot orthoses for correction, you can 
manipulate the tracking of the knee, Freedman 
explains. But, he notes, this doesn’t necessarily 
correct issues further up the line, such as the 
hip or weak glutes, and may mask them. “Some 
people may need only the orthoses,” he says, 
“but you need to look at the whole line.” He 

notes that classic bike fitting starts at the foot 
and makes corrections with shims and wedges. 
“You can change the cleat angle with a wedge or 
a stack of wedges which will change the angle 
of the foot to the pedal, but,” he asks, “what if in 
reality the problem is an instability in the pelvis?” 
If you start wedging before you examine the whole 
body on the bike, you’re not necessarily fixing 

problems, but could be masking problems. Each 
tool serves a different purpose, he says; the secret 
is to know which one to use. 

“The body is not parts all stacked up, it’s a 
complex organism. Bicycles are complex too,” he 
says. “The goal is to make them–body and bike–
work together efficiently as a unit.”

setup locks you into one position, it affects the 

handling. You need to be able to move forward 

and back as a rider for climbing and descend-

ing, sprinting, and to improve cornering, by 

maintaining traction when exiting a corner. The 

cyclist must be nimble on the saddle to maxi-

mize the handling characteristics of a bicycle. 

Being seated in one position eliminates stability. 

Observation has taught me that your gluteals 

are stronger than the quadriceps, and, over time, 

will produce a more efficient pedal stroke.  

Size Changes
One of the pearls of a dynamic bike fit is that 

all cyclists will change their height over the 

course of the day—we’re tallest in the morning 

and shortest in the evening. One may change 

between 1.5 and 4.5 cm during the course 

of a day. Therefore, a precise measurement 

in the morning is less likely to be correct in 

the evening. This biological drift due to the 

viscoelastic nature of spinal soft tissue is better 

served with a ‘target range’ when bike fitting 

that accounts for these inherent variabilities. 

This fluidity in size calls into question 

how accurate our measuring systems need to 

be for determining frame size and component 

positions/alignments. A millimeter of error 

may not be relevant in the context of the bio-

logical variability throughout a bike ride. When 

fitting, I look at the body as a series of inter-

connected mobile adapters. These articulations 

are the ankles, knees, hips, shoulders, elbows, 

and wrists. The spine may function as one 

large mobile adapter.  No joints are looked at in 

isolation. As professional bike fitters, we take 

this larger, biomechanical view of joint function 

when evaluating the cyclist on a bike.  

Cyclists need to be mobile when on their 

bike, to improve ride quality as well as to 

optimize their own body mechanics through 

the ability to self-adjust. This is part of the 

process that I try to teach the cyclist. Further-

more, in my fittings, I encourage gastrocnemius 

and soleus complex activation. This is done to 

help improve venous return to the heart. As 

described by Starling’s law, stroke volume of 

the heart increases in response to an increase 

in the volume of blood in the ventricles, before 

contraction (the end diastolic volume), when 

all other factors remain constant. A mobile 

position can potentially lower the cyclist’s heart 

rate. Cycling is an endurance activity, so my 

goal is to make the rider as comfortable as 

possible while improving efficiency.

A good rock guitar solo is a wonderful 

treat to the ears, but the true master musician 

will exceed that experience when unplugged. 

Given that the big picture—breathing, comfort, 

agility, and efficiency are what’s really import-

ant in the bike fit—unplugged may be the way 

to achieve that goal, especially in the hands of 

a true master bike fitter. 

Happy Freedman serves as a Master Bike 

Fitting Specialist in the Leon Root, MD, Motion 

Analysis Lab at the New York Hospital for Spe-

cial Surgery (HSS). A cycling coach, innovator, 

and internationally recognized expert in the field 

of bike fit, Freedman helped develop the first 

multi-disciplinary hospital-based state-of-the-art 

Bike Fit Lab, to be used for performance, clin-

ical bike fit evaluations, and research at HSS 

in New York City. His professional experience 

covers a range of related areas and his current 

position in Prosthetics and Orthotics in the HSS 

Rehabilitation Department allows him to work 

in close cooperation with physical therapists 

and investigators in the motion lab. 

“In classic bike fitting, they take each joint 
in isolation. I take a more global approach 

because that’s how the body actually 
works…we are not the sum of our parts. 
We are all of our parts working together 
and if you start isolating one thing, you 

don’t see how the whole machine works.” 





By Windy Cole, DPM

Introduction
When you think back to your early studies in 

General Biology you may recall memorizing 

the steps of the Krebs Cycle. It is through this 

process of aerobic respiration that most living 

things generate energy. In aerobic organisms, 

cells utilize oxygen (O2) as a final electron 

acceptor to synthesize high-energy adenosine 

triphosphate (ATP) from adenosine diphosphate 

(ADP). This ATP is what fuels most cellular 

processes. Wounded tissues exhibit an increased 

energy demand leading to a hypermetabolic 

state.1 Therefore, wound healing is heavily reli-

ant on attaining adequate levels of oxygenation 

within the injured tissues. Oxygen is essential 

to multiple wound healing processes including 

oxidative killing of bacteria, cellular signaling 

and proliferation, collagen deposition, and 

angiogenesis.2 

The Antimicrobial Effects of 
Oxygen
Oxygen is a necessary component for control 

of bacterial burden during the inflammatory 

phase of wound healing. After tissue injury has 

occurred, chemical signals such as histamine 

are released. These stimuli induce migration of 

monocytes and neutrophils into the wound site. 

These cells then produce reactive oxygen species 

(ROS) by the process of a respiratory burst. 

ROS are responsible for the oxidative killing of 

bacteria that protects the wound from infection.2 

Without adequate local tissue oxygenation, 

the respiratory burst is impaired, resulting in 

increased susceptibility to infection. Hohn et 

al conducted a study in which they determined 

that skin wounds of rabbits exposed to air 

containing low oxygen concentrations had more 

elevated levels of Staphylococcus Aureus than 

skin wounds of rabbits exposed to air contain-

ing high levels of oxygen.3 Local tissue oxygen 

levels are a determining factor in the microbial 

contamination of wound tissues.

Growth Factor Regulation
ROS in low levels plays a role in both cellular 

signaling and growth factor release. Growth fac-

tors use various mechanisms such as fibroblast 

migration and keratinocyte proliferation to stim-

ulate healing. Acute hypoxia stimulates growth 

factor production, but chronic hypoxia inhibits 

or eliminates it.4 Siddiqui and colleagues investi-

gated the proliferation of fibroblasts in varying 

environments. They compared cells grown in 

a hypoxic environment (1% O2) vs standard 

culture conditions (20% O2). The results of 

the study showed cell proliferation was 3 times 

slower with exposure to 1% oxygen versus 20% 

oxygen. The investigators concluded that chron-

ically low levels of local oxygen were detrimental 

to growth factor production and led to decreases 

in fibroblast proliferation.5 

Collagen Synthesis
Fibroblasts are responsible for the synthesis of 

collagen fibers. Collagen is the most abundant 

protein produced in the human body. Depo-

sition of collagen is a fundamental step in the 

wound healing process as it provides a natural 

scaffold or substrate for new tissue growth. 

The formation of the collagen triple helix is O2 

dependent. Without the triple helix, procolla-

gen is non-functional. It is these extracellular 

cross-linkages that are ultimately responsible for 

the tensile strength needed in prolonged wound 

healing.6 Hunt and colleagues  used a rabbit 

model to track the rate and density of collagen 

formation with changes in oxygen levels. The 

results demonstrated that exposure to hyperoxic 

environments accelerated collagen synthesis.6 

Angiogenesis
The formation of new blood vessels, or 

angiogenesis, is critical in wound healing. 

This neovascularization provides channels for 

active cells, nutrients and O2 to travel to the 
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wounded tissues. Vascular endothelial growth 

factor (VEG-F) is a major angiogenic stimulus. 

Initially, hypoxia acts as a stimulus to VEG-F. 

However, prolonged hypoxia inhibits VEG-F 

formation and function and obstructs neovas-

cularization.7 Topical oxygen therapy has been 

shown to increase both VEG-F levels as well as 

angiogenesis.

A 2008 study by Gordillo et al evaluated 

outcomes in 1,854 outpatient wound clinic 

patients who were screened for non-random-

ized enrollment into either hyperbaric oxygen 

therapy treatment (HBOt) or topical oxygen 

(TO) for the treatment of their chronic wounds. 

The investigators determined that there were no 

significant changes in wound measurements in 

the HBOt patient group. However, the TO treat-

ment group did exhibit a noticeable decrease in 

overall wound dimensions. Tissue biopsies were 

obtained from wounds in both treatment arms. 

There was an increase in VEG-F found within 

the TO group. Overall, the investigators con-

cluded that TO showed better wound healing 

benefits compared to HBO.7

Case Example
It has been the author’s experience that contin-

uous topical oxygen therapy (cTOT) offers an 

effective non-invasive chronic wound treatment 

that may speed healing by improving microcir-

culation and oxygenated hemoglobin as demon-

strated by the case in Figures 1 and 2.

Case Patient: 85 y.o. male with a left lower 

leg venous ulcer of 62-weeks duration; ABI: 1.07

Past Medical History:  Peripheral Vascular 

Disease; Venous Insufficiency; Venous Stasis 

Dermatitis; Non-Insulin Dependent Diabetes 

Mellitus; Degenerative Joint Disease; Hyper-

tension

Previous failed wound therapies: Alginate; 

Foam and Compression Dressings; Iodine; Sil-

ver Dressing; Collagen; Medihoney; Santyl

Discussion
Oxygen is an important biomarker when 

determining a wound’s ability to heal. As 

demonstrated above, oxygen is essential for all 

phases of wound healing. The oxygen gradient 

in wounded tissue is unequal. Supply may not 

meet demand. This is especially true in patients 

Continued on page 38
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Figure 1. At baseline, the wound oxygenated hemoglobin level was 65% and wound measurements were 9.2cmx2.8cmx0.2cm. cTOT was initiated at this visit along with standard 
of care consisting of secondary compression bandages.

Figure 2. After 3 weeks of cTOT, the wound oxygenated hemoglobin level increased to 79%, and the wound dimensions decreased to 8.7cm x1.6cmx 0.1cm. The patient continued 
with cTOT and compression until healing at 11 weeks. 



suffering from small vessel disease. Although 

the etiology of non-healing chronic wounds is 

multi-factorial, hypoxia is a common component 

in a vast majority of cases. Chronic wounds 

continue to pose a challenge to clinicians. For 

many years hyperbaric oxygen therapy (HBOt) 

has been employed to deliver high-pressure 

100% oxygen to the tissue in the hopes of 

increasing wound oxygenation. HBOt relies on 

adequate arterial perfusion in order to transfer 

oxygen to the wounded tissue. The advent 

of newer technologies can now enable small, 

portable battery-powered oxygen generators to 

allow cTOT to be applied directly to the wound 

base at normospheric pressure. cTOT is a novel 

treatment that could prove to be a more cost-ef-

fective alternative to HBOt as it may potentially 

be applied to a broader cross-section of patients, 

including some that may not be eligible for 

HBOt. 

Windy Cole, DPM, serves as Medical Director 

of the Wound Care Center, University Hospitals 

Ahuja Medical Center and Adjunct Professor and 

Director of Wound Care Research at Kent State 

University College of Podiatric Medicine, both in 

Cleveland, Ohio. She is a dedicated healthcare 

advocate with interests focused on medical edu-

cation, diabetic foot care, wound care, limb sal-

vage, clinical research and humanitarian efforts. 

Dr. Cole has published extensively on these topics 

and is a sought-after speaker both nationally and 

internationally. Dr. Cole also serves as a member 

of the Editorial Advisory Board for LER.
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Recent analysis of the 
podiatric literature 
concludes that custom foot 
orthoses aren’t superior to 
prefab inserts—an account 
one expert rejects. It’s a 
matter of who does the 
custom work, he says.

By STANLEY BEEKMAN, DPM

This article is adapted, by Dr. Beekman and the 

Editors of LER, from his podium presentation 

at the Richard O. Schuster, DPM, Memorial 

Biomechanics Seminar, sponsored by the New 

York College of Podiatric Medicine, in New York 

City, November 2018. At that presentation, Dr. 

Beekman reviewed and critically reconsidered 

the findings of studies of the efficacy of custom 

foot orthoses in managing mechanically induced 

plantar heel pain.

—The Editors

In March 2018, the British Journal of 

Sports Medicine published Nadine Rasenberg, 

PhD,a and her coauthors’ systematic review and 

meta-analysis of the literature on the efficacy 

of foot orthoses for plantar heel pain1 (I’ll refer 

to the paper simply as “Rasenberg’s”). The next 

day, on March 19, a United Press International 

headline read: “Pricey insoles aren’t worth the 

cost.” On March 21, Reuters’s coverage began 

with “Shoe inserts may not help plantar heel 

pain.” 

I soon came to the realization that there 

are concerns about the reliability and validity of 

the Rasenberg paper. Why? In part because of 

our collective experience: At the Schuster Me-

morial Biomechanics Seminar later that year, 

when speaking about Rasenberg’s work, I asked 

the audience if anyone had ever had a patient 

present with a prefabricated device that didn’t 

work and, by making a functional orthosis for 

that patient, their condition had improved. 

Every participant raised their hand—in 

the affirmative.

My aim in this article, as it was in my 

Schuster presentation, is to provide a critical 

examination of Rasenberg’s work and of the 

studies included in her meta-analysis. Are 

“pricey insoles” worth the cost? 

What Rasenberg Said
In the British Journal of Sports Medicine paper, 

Rasenberg stated:

Five studies compared prefabricated 

orthoses with custom-made orthoses. All 

studies provided data that could be used 

for pooling. No difference was found on 

short-term pain... between prefabricated 

and custom-made orthoses. […] One study 

reported self-reported recovery at short 

term and found a significant effect... in 
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Figure 1. In the neutral foot, the area of skin immediately superficial to the talo-navicular joint becomes more 
prominent if the head of the talus is adducted in rearfoot pronation. Bulging in the area of the talo-navicular 
joint is thus associated with a pronating foot. In the supinated foot, this area might be indented. Image from 
Olesky L et al. Intrarater reliability of the Foot Posture Index (FPI-6) applied as a tool in foot assessment in 
children and adolescents. Med Rehab. 2010;14(4:10-20). Use is per Creative Commons license CC BY-SA 
4.0. Available at https://rehmed.pl/resources/html/article/details?id=136198.

Continued on page 42

aOf the Department of General Practice, Erasmus Med-
ical Center, Universitair Medisch Centrum, Rotterdam, 
The Netherlands.

CRITICAL ANALYSIS

Prefab or Custom: Which Foot Orthosis Is Better 
for Plantar Heel Pain?
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Continued from page 41

favour of prefabricated orthoses. […] In 

summary, foot orthoses are not superior 

for improving pain and function compared 

with sham or other orthoses.1

Background: What, Exactly, 
is a Custom Foot Orthosis?
Rasenberg did not define “custom foot orthosis” 

(CFO) in her paper. An Internet search reveals 

that most definitions are provided by orthotics 

laboratories, which might be biased in defining 

a CFO. The definition offered by the Canadian 

Life and Health Insurance Association, Inc., 

seems appropriate:

Custom made foot orthotics are function-

al devices made from a directly-molded 

impression of the patient’s full contours of 

the foot using plaster, slipper cast made 

of resin, foam impression, wax or 3D 

scan. The foot orthotic is constructed from 

raw materials and manufactured to each 

patient’s individual prescription. The foot 

orthotic is removable from the patient’s 

footwear. […] Generally, in order to be 

eligible for coverage under a group benefit 

plan the orthotics must be prescribed 

by the appropriate medical professional 

before the purchase is made.2

There are 4 main criteria necessary to 

meet that definition, according to the Associa-

tion’s description. The device must be:

•	 functional

•	 prescribed for the individual patient

•	 made to a negative mold

•	 prescribed by an appropriate medical 

professional.

Criterion #1: Functional—Dr. Schuster 

(to whom the Memorial Biomechanics Seminar 

is a tribute) told me: “Foot orthoses change the 

surface we walk on from one that is flat and 

level that requires the body to adapt to, to one 

that does not require these adaptations” (Schus-

ter R, personal communication, 1974). The 4 

changes produced by a foot orthosis are:

•	 frontal-plane corrections for varus or 

valgus deviation

•	 heel height for equinus

•	 heel lift, with or without a sole lift (applied 

to a shoe), for leg-length differences

•	 possibly, correction to allow the first ray to 

plantarflex at propulsion. 

For a device to be functional, it has to be 

made appropriately. That requires recognition 

(through biomechanical examination) of why 

excessive pronatory compensation is taking 

place, an ability to find the neutral position, and 

appropriate posting to attempt to maintain that 

position. 

Criterion #2: Prescribed individually—

An individual prescription should address the 

4 imbalances listed above. This can be done 

by static or computerized gait examination, or 

both. One evaluation used outside the United 

States is the Foot Posture Index,3 developed by 

a collaboration of esteemed podiatrists at nota-

ble universities in Great Britain and Australia. 

The index uses several parameters, including 

bulging of the talo-navicular joint (Figure 1b). 

Criterion #3: Uses a negative mold—It is 

impossible to make a custom orthosis without a 

negative mold. A negative mold can be obtained 

via plaster casting, foam impressions, or digital 

scanning.  Factors that are captured by a nega-

tive mold include the width of the heel; width of 

the forefoot; metadductus angle; the metatarsal 

length (the angle a line drawn connecting the 

first and fifth metatarsal makes with the long 

axis of the foot); the height of the medial arch; 

the height of the lateral arch; and if needed,  

the exact areas to place metatarsal pads, toe 

crests, cuboid pads, and the ends of heel raises.  

Criterion #4: Prescribed by an appropri-

ate medical professional—Asking who is an 

“appropriate” medical professional raises more 

questions than it provides answers, in regard 

to education and to experience in prescrib-

ing, fabrication, dispensing, and follow-up. 

Should education be equivalent to that of a US 

podiatrist—ie, the doctorate level? Even the 

American Board for Certification in Orthotics, 

Prosthetics, and Pedorthics requires a mini-

mum of 500 hours of orthotic fitting prior to 

certification.4 

Instead, a simpler method to determine 

who is an “appropriate” medical professional 

would be results-based: How difficult would 

it be for someone to make a foot orthosis that 

outperforms a prefabricated device—especially 

because there are a number of feet of uncharac-

teristic shapes, including metatarsus adduc-

tus, forefoot splay, accessory navicular, and 

prominent styloid process (Figure 2)? Imagine 

an optometrist who isn’t able to prescribe a 

pair of glasses that outperforms an off-the-shelf 

pair; would you say, based on this optometrist’s 

ability, that off-the-shelf glasses perform better? 

Or that the optometrist isn’t adequately trained?

With that notion in mind, the focus of this 

article is to determine whether the orthoses 

used in the studies that were the basis of 

Rasenberg’s paper were properly made and 

whether they were truly “custom.” And because 

meta-analyses focus on the possibility of hidden 

bias, I’ll also raise the question of bias in areas 

not addressed by Rasenberg. 

Rasenberg’s Review and 
Meta-analysis
Rasenberg reviewed 895 studies, 38 of which 

were utilized for her paper. The section dealing 

with a comparison of CFOs to prefabricated 

arch supports used 5 studies: those of Baldas-

sin,5 Landorf,6 Martin,7 Pfeffer,8 and Wrobel.9 

To ensure no hidden bias, Rasenberg eval-

uated 12 parameters to determine which studies 
bRegrettably, Figure 1 shows the talo-navicular joint 
overlying the muscle of the abductor hallucis, which 
brings into question the knowledge of those utilizing it.

Continued on page 44

Figure 2. A sampling of uncharacteristic feet. Cast-
ing by the author.
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were unbiased. The higher the number of those 

parameters, the less the bias. The selection of 

articles and the minimization of the risk of bias 

assume that there is no bias on the part of the 

studies’ author(s). 

Earlier statements are revelatory—On 

closer look, however, this might not be the case. 

In 2015, Rasenberg published an article on the 

so-called STAP (Soles as Treatment Against 

Pain) study, a randomized controlled trial that 

examined the cost-effectiveness of CFOs for 

plantar fasciopathy in general practice and 

sports medicine.10 In that paper, she stated: 

“The secondary objective of our study is to 

examine the cost-effectiveness of custom made 

insoles by a podiatrist, compared to usual care 

in patients with plantar fasciopathy.” 

Rasenberg also stated, in her 2015 paper, 

that “the standardized intake at the podiatrist 

will consist of an examination of the posture 

of the foot using the standardized Foot Posture 

Index,[27] the Hubscher test,[28] the navicular 

drop test[29] and the range of motion in the 

tarsometatarsal joint and the first metatarso-

phalangeal joint (MTP-I) as measured with a 

goniometer.” Earlier, I mentioned the Foot Pos-

ture Index, but there are no standardized podi-

atric tests to show the 4 imbalances previously 

discussed: functional hallux limitus, frontal 

plane deviations, asymmetry, and equinus.

Furthermore, the 2015 study mistaken-

ly lumps podiatrists into the same category 

worldwide. In the Netherlands, podiatry is a 

4-year, accredited, full-time Bachelor of Science 

course11; in the United States, it is a postgradu-

ate doctoral course. 

Rasenberg goes on to say in the 2015 

paper that “the podiatrists will report for each 

patient, whether they agree with the indication 

for orthotic insoles as established by the GP 

or sports physician.” In the United States, the 

podiatrist determines the indication for a foot 

orthosis. 

Further down, Rasenberg states that “or-

thotic devices seem to be a frequently applied 

treatment option, despite a lack of evidence on 

the effectiveness.” She references Thomas12 and 

Covey.13 

Interestingly, Thomas states, “The second 

tier of the treatment ladder includes continua-

tion of the initial (Tier 1) treatment options with 

considerations for additional therapies: orthotic 

devices [75 to 78]....”12 References 75 through 

78 in the cited Thomas paper in fact support the 

use of orthoses:

•	 “The present study demonstrates a 

significant difference after using the 

functional orthosis for 8 weeks in foot pain 

and foot function (FHSQ [Foot Health 

Status Questionnaire] and overall health 

status (EQ-5D [questionnaire])”14 (original 

reference 75)

•	 “The meta-analysis results showed 

significant reductions in pain after orthotic 

intervention”15 (original reference 76)

•	 “Mechanical control of the foot is a 

successful method of treating plantar 

fasciitis. Custom-made orthoses, over-the-
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counter arch supports, and tension night 

splints are all effective as initial treatments 

for plantar fasciitis. Patients in the present 

study demonstrated the best compliance 

with the use of custom-made orthoses, 

which may indicate that orthoses provide 

the best long-term results”7 (original 

reference 77 [this paper was also used in 

the 2018 Rasenberg paper1]).

•	 “23 patients have been fitted with the 

University of California Biomechanics 

Laboratory (UCBL) Shoe Insert for plantar 

fasciitis. In the last 15 months a total of 10 

patients have been fitted with the insert 

at the UCLA Rehabilitation Center in Los 

Angeles. Most of these patients had been 

treated previously with arch supports, heel 

cushions, steroids, and phenylbutazone, 

without success. In all but 2 cases the 

relief from discomfort with the shoe insert 

was almost instantaneous”16 (original 

reference 78).

In defense of Rasenberg, Covey’s arti-

cle13 cited a Cochrane review17 that found no 

difference in pain reduction between CFOs 

and prefabricated foot orthoses. This assertion 

came from a paper by Hawke,17 which, in turn, 

was based on papers by Landorf,6 Martin,7 

and Pfeffer.8 Those 3 papers are among the 5 

analyzed in Rasenberg’s 2018 systematic review 

and meta-analysis. 

The 5 Papers Examined
Because Rasenberg did not define “custom or-

thosis,” my review of the 5 papers she analyzed 

in her 2018 study1 largely focuses on whether 

or not (1) the orthoses used in the papers fit the 

definition of a CFO and (2) there was possible 

bias not found by Rasenberg. 

Martin: Prospective study—This paper7 

is important not only because it was used in 

Rasenberg’s 2015 paper but also in Covey’s 

paper13 that was the basis for Rasenberg stating 

that “orthotic devices seem to be a frequently 

applied treatment option, despite a lack of 

evidence on the effectiveness ....” Martin, a 

podiatrist from the United States, performed a 

biomechanical examination on the subjects in 

his study, which included checking for equinus 

and frontal plane deviations. 

The impression for the CFO was made 

using laser scanning. The orthoses were 5mm 

Polydur (Bergmann Orthotic Laboratory, North-

field, IL), with a 4° rearfoot post, with intrinsic 

posting allowing 4° pronation. The prefabricat-

ed device was Foot Soldiers (Foot Soldiers, Pro-

fessional Footcare International, Inc., Valencia, 

CA). Both groups were taped for 2 weeks prior 

to receiving the CFO or prefabricated orthosis. 

Martin made the CFO according to the 

previously noted 4-criteria definition. He 

concluded that “the group using custom-made 

orthoses showed the greatest improvement over 

time.”17

Landorf: Review of trials—This paper6 

is especially important because it appears to be 

well-researched and was one of the 3 papers 

Continued on page 46
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in the Cochrane review17 quoted by Covey,13 

on which Rasenberg based her question about 

the efficacy of orthoses. Landorf, a podiatrist 

from Australia (ie, he has a baccalaureate in 

podiatry), stated:

Each participant was assessed using a 

standardized assessment by the investi-

gator, an experienced podiatrist (K.B.L.). 

Neutral position plaster casts were taken 

by the investigator; [...] The customized 

foot orthosis was fabricated at a com-

mercial orthotic laboratory (The Orthotic 

Laboratory, Melbourne, Australia) using 

principles described by Hice.[18] A plaster 

cast was posted to the neutral calcaneal 

stance position, and a hard plastic shell 

was vacuum molded over the cast. [... A] 

firm foam heel post was applied inferior to 

the heel.

The prefabricated device used was not 

named; however, at the end of the article, the 

statement of funding and support says: “The 

Orthotic Laboratory, Foot Science International, 

and Allied Health Industries donated orthoses 

and orthotic materials.” Note that Foot Science 

International makes a prefabricated support 

called Formthotics. 

Although Landorf states that he used 

principles described by Hice,18 this does not ap-

pear to be the case. Hice was concerned about 

the forefoot abducting, relative to the rearfoot, 

therefore sliding laterally off the orthosis. He 

attributed this to inadequate posting of a foot 

with a high oblique midtarsal joint axis. Hice 

makes this clear by stating that:

Casting a foot with the subtalar joint in 

neutral and the midtarsal joint stable 

in the direction of pronation captures a 

specific forefoot-to-rearfoot relationship. 

An orthotic shell made from this cast has 

a forefoot-to-rearfoot relationship that 

is unaltered by either a forefoot post or 

rearfoot post.18

In his illustrations, Hice shows an extrinsic 

forefoot post; in another place, he states:

The orthosis will be generally comfortable. 

If the orthotic front edge irritation occurs 

because of forefoot posting height, a 

Morton’s extension made of flexible materi-

al (Korex) may be incorporated into the 

device. [Figure 3]18

However, Landorf clearly uses intrinsic 

posting as he describes the methodology: “A 

plaster cast was posted to the neutral calcaneal 

stance position, and a hard plastic shell was 

vacuum molded over the cast.”

When looking at the data, a dropout rate 

of ≥ 25% is a factor in considering hidden bias. 

Landorf’s data aside, in the papers that Rasen-

berg reviewed, the dropout rate ranged from 

10.6% to 27% in the prefabricated group and 

4% to 27% in the CFO group. When looking at 

Landorf’s data alone, he had the lowest dropout 

rate: 0% in the prefabricated group and 2% in 

the CFO group (Table 1). This, by itself, would 

not seem that significant—except that, in an 

earlier (1998) article,19 of which Landorf is a 

coauthor, it is stated that:

With this in mind, the Australian Podiatry 

Council and state associations have, in 

recent years, identified a number of issues 

for consideration concerning podiatric 

orthoses…. These include community con-

Continued on page 49

Figure 3. A: Casted position. Subtalar join is neutral; forefoot varus = 3°. B: Rearfoot varus, 4°; forefoot varus, 3°. High oblique midtarsal joint axis. C: The orthosis 
is forefoot-posted in 3° varus, placing the heel vertical in stance. The subtalar joint is pronated 4° from neutral. The forefoot pronates off the orthosis. Reprinted from 
Hice GA. Orthotic treatment of feet having a high oblique midtarsal joint axis. J Am Podiatry Assoc. 1984;74(11):577-582. Used with permission of the American 
Podiatric Medical Association, all rights reserved.
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cerns in regard to efficacy, cost and clinical 

outcomes as well as increasing competition 

from alternative suppliers. In response 

to these concerns, and following wide-

spread consultation, the Council adopted 

a number of strategies, which had, as a 

fundamental basis, the development of 

Australian clinical guidelines for podiatric 

prescription orthoses.19 

The possibility of hidden bias should 

therefore have eliminated the Landorf article 

from the Rasenberg meta-analysis. His conclu-

sions, not surprisingly, are: “At this stage, it is 

not possible to conclude that either prefabri-

cated or customized orthoses are better, and it 

cannot be suggested that customized orthoses 

are better over time and therefore have a cost 

advantage.”6

Pfeffer: Prospective trial—This also is an 

important paper,8 not only because it was cited 

in Rasenberg’s 2015 paper, but because it was 

used in Covey’s paper that was the basis for 

Rasenberg stating that “orthotic devices seem 

to be a frequently applied treatment option, 

despite a lack of evidence on the effectiveness.”

Pfeffer is an orthopedic surgeon from the 

United States. All patients were examined by an 

orthopedic surgeon at each center who special-

ized in foot and ankle disorders. There was no 

biomechanical examination. The prefabricated 

devices used were a silicone heel pad (Bauer-

feind, Atlanta, GA), a felt insert (Hapad, Bethel 

Park, PA), and a rubber heel cup (Tuli’s).

Pfeffer states:

Each center had reviewed a Prolab instruc-

tional video on casting technique. The 

orthoses were made from a negative cast 

of the patient’s foot while the subtalar joint 

was in a neutral position. Either ¼ inch or 
3/16 inch polypropylene was used for each 

orthosis, with the thickness determined by 

the weight of the patient.8

However, the video on the Prolab Web site 

runs 10 minutes and 25 seconds. The narrator 

says: “Neutral is by feeling for congruency of 

the STJ or lining the second metatarsal with the 

long axis of the leg. Do not pronate or supinate 

the foot but keep it in neutral.” Instruction on 

the neutral position lasts 17 seconds—inade-

quate, because this skill is an important one 

and requires instruction to perform properly. 

Furthermore, Pfeffer is a member of Amer-

ican Orthopedic Foot and Ankle Association. 

As for possible hidden bias, see “Clearing up 

the misconceptions of orthopedic surgeons over 

the VA Provider Equity Act” in a 2016 posting 

on the Podiatry Today Web site,20 regarding 

orthopedic surgeons vs. podiatrists.

Knowing the above, Pfeffer’s results aren’t 

surprising: All 5 treatment groups demonstrat-

ed improvement in both pain scales at 8-week 

follow-up. The Foot Function Index, when con-

trolled for covariates (baseline pain, duration of 

pain, and history of similar heel pain), indicated 

that the greatest diminution in pain was in 

the rubber insert and silicone insert groups, 

followed by the felt insert, stretching-only, and 

CFO groups.8

Baldassin: Double-blind trial—The 

paper’s author is a physical therapist; his coau-

thors are a physician and a PhD. All are from 

Brazil. Baldassin states:

One hundred forty-two patients out of 

248 evaluated were randomly allocated 

to receive a prefabricated or customized 

foot orthoses (both 95% EVA [ethylene 

vinyl acetate]) [….] The customized foot 

orthosis was made from a nonplaster 

casting technique. This implies that the 

molds from the patients’ feet were taken 

in the proper foam (EVA), and it was not 

necessary to make a negative cast.5

No mention is made of a biomechanical 

exam. Furthermore:

During this modeling process, the expert 

held the subtalar joint in a neutral posi-

tion. The next step consisted of joining the 

2 remaining plates of EVA under the single 

foam plate, already molded and cooled, in 

water to prevent any undesirable material 

deformity. Afterward, the expert cut and 

shaped the insole according to the partici-

pant’s footwear.5

No mention of wedging or posting was 

made. When a patient has forefoot varus or a 

hypermobile first ray, there is an inverted fore-

foot–rearfoot relationship. When the device is 

Continued from page 46

Continued on page 50

lermagazine.com 5.20  49

Table 1. Dropout Rates

Study Author Length of Trial Lost to followup/prefab Lost to followup/custom

Baldassin5 8 wks 18/72 (25%) 19/70 (27%)

Landorf6 3 mos 0/44 (0%) 1/46 (2%)

Martin7 12 wks 23/85 (27%) 14/85 (16%)

Pfeffer8 8 wks 5/47 (10.6%) 8/42 (19.1%)

Wrobel9 3 mos 4/25 (16%) 1/26 (4%)
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placed on the ground without posting (intrinsic 

or extrinsic), the calcaneus is in an everted 

position and has a pronatory effect on the rear 

foot. 

Because the molded orthoses had a prona-

tory effect, it can be predicted what results Bal-

dassin would have: “... the prefabricated inserts 

appeared to be at least as effective in reducing 

the heel pain as a custom orthotic device....” 

Wrobel: Double-blind trial—This podia-

trist from the United States stated, in his paper:

The PFO (Orthaheel Workforce; Vion-

ic Group LLC, San Rafael, California) 

contained a full foot–length, Shore C, 

45-durometer, ethyl vinyl acetate, triplanar 

orthotic footbed with a 15-mm heel cup 

[.…] The device had an intrinsic 48 rear-

foot medial post and was balanced through 

the forefoot. The manufacturer’s brushed 

nylon top cloth was covered by the study’s 

standard 3-mm neoprene top cover.9

Additionally:

A senior experienced biomechanics 

instructor (B.J.) with more than 20 

years of teaching and practice experi-

ence performed all of the biomechanical 

examinations, neutral suspension castings, 

and CFO prescriptions. All of the patients 

in the CFO group received a standard 

prescription for functional CFOs posted 

with the forefoot balanced to the rear-

foot deformity (neutral calcaneal stance 

position) with the following exceptions: 1) 

valgus rearfoot (neutral calcaneal stance 

position) received a flat rearfoot post and 

2) rearfoot varus of greater than 6° was 

posted to a maximum of 6° varus. Medium 

arch fill was used for patients who could 

not dorsiflex past 0° and for those who 

were obese (30% over ideal body weight); 

minimum arch fill was used for all of the 

other patients.9

Additional accommodations were made 

to the prescription process, depending on body 

stature, foot type, first-ray function, and ankle 

function.

Wrobel concluded: “We found that the 

CFO group had a significant 125% greater 

improvement in spontaneous physical activity 

after 3 months of treatment for plantar fasciitis 

compared with the 22% improvement with 

PFOs and the 0.5% improvement with sham 

devices.”

Wrap-Up
In the Rasenberg meta-analysis,1 2 stud-

ies (Wrobel,7 Martin9)—each performed 

by first-author podiatrists from the United 

States—showed that a CFO provides better 

results than a prefabricated foot orthosis. The 

other 3 studies—Baldassin,5 Pfeffer,8 and 

Landorf6—were marked by significant insuffi-

ciencies:

•	 Baldassin5 did not perform a 

biomechanical examination, did not take 

a negative cast, and was not adequately 

trained. 
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•	 Pfeffer and associates8 were trained by 

watching a video for 10 minutes and 25 

seconds, 17 seconds of which were devoted 

to the most critical part of making a proper 

custom orthosis (ie, a neutral position). 

Their inadequate training disqualifies them 

from making a CFO. 

•	 Landorf6 has possible bias from an earlier 

paper; his study should therefore have 

been rejected for meta-analysis. 

My conclusion? In the United States, CFOs 

should be prescribed, and dispensed, only by 

a well-trained health professional, such as a 

podiatrist. 

Stanley Beekman, DPM, is retired from private 

podiatric practice. He was Assistant Professor 

of Podopediatrics and, later, Assistant Professor 

of Sports Medicine, both in the Department 

of Clinical Services, Ohio College of Podiatric 

Medicine (now the Kent State University College 

of Podiatric Medicine), Kent OH. He was board 

certified in both podiatric orthopedics and podi-

atric surgery. 

Disclosure: The author has had no financial ties 

to any podiatric laboratory for the past 36 years. 
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Keep Your Business Safe During 
COVID-19
By Andrew Rawson

The COVID-19 crisis is creating unprecedented challenges for practitioners 
and business owners. Organizations are facing new challenges and need to 
help employees transition back to the physical workplace. A few thoughts 
on keeping your business safe.

Remote-work Policies
Telecommuting or remote-work policies are nothing new; however, the 
COVID-19 pandemic underscores the need to develop a written policy that 
is accessible online 24/7 and can be updated in real-time as circumstances 
and guidelines evolve. Areas to cover include tracking working hours, using 
approved video conferencing and other tools to communicate with team 
members and patients, accessing IT support, and contact information for 
questions and concerns. 

Employers will want to share pandemic-related resources, including 
those from the Centers for Disease Control & Prevention (CDC),1 appropri-
ate professional associations, and keep staff up to date on federal, state and 
local orders/guidance.  

Organizations should also create a return-to-work (RTW) plan that 
explains new protocols, policies, and other changes. Sharing the RTW plan 
with employees before they return to the workplace can help them prepare 
physically and psychologically. 

Awareness of Sexual Harassment and 
Discrimination 
The workplace is not confined to a building, and sexual harassment is not 
limited to face-to-face interaction. Making lewd comments during a video 
conference, sharing offensive images in emails/texts, or threatening a co-
worker on social media are a few examples of cyber harassment. Now’s a 
good time to train employees on how to recognize, report, and prevent all 
forms of harassment, bullying, discrimination, and other misconduct.  

Too many incidents of harassment go unreported, in part because 
individuals fear retaliation or don’t know how to report misconduct. Estab-
lishing a formal complaint process that may include a hotline, a dedicated 
email address, or a designated contact can help address and prevent 
incidents. 

COVID-19-related Discrimination
Unfortunately, fears about the coronavirus have led to reports of discrim-
ination and social stigma against Asians, as well as healthcare workers 
and others on the frontlines. Be sure to update policies, procedures, and 
trainings to include COVID-19 discrimination and bias.

The American Physical Therapy Association2 sponsored a Facebook 
Live event to address health disparities and implicit bias brought out by 
COVID-19, and how the physical therapy community can help mitigate 
these disparities. In March, Janet Dhillon, Chair of the Equal Employment 
Opportunity Commission, posted a message3 about COVID-19 discrimina-
tion based on national origin and race, urging employers and employees to 
“be mindful of instances of harassment, intimidation, or discrimination in 

the workplace and to take action to prevent or correct this behavior.” 

Data Privacy and Security, Beyond HIPAA 
As part of an organization’s cyber security strategy, employers should 
provide regular training and reminders on new cyber risks and threats. 
Cyber criminals are taking advantage of more employees working remotely. 
The Federal Bureau of Investigation’s (FBI) Boston office issued a warning 
about hackers hijacking teleconferences and online classrooms with por-
nographic images, hate speech, and threatening language. 

Both the FBI4,5 and the CDC6 are warning of coronavirus-themed 
phishing emails targeting US-based medical providers. The emails contain 
COVID-19 subject lines with links and downloads for malware that can 
allow criminals to take over healthcare IT systems and steal information. 
Information-security training raises awareness of the different types of 
phishing, malware, and ransom attacks; the risks of using public networks; 
and best practices for protecting digital and physical assets. 

The pandemic has upended old routines, and employees are dealing 
with evolving changes in all aspects of their lives. Providing relevant train-
ing and timely communication on compliance and conduct topics can help 
maintain a strong culture and enable a successful transition as staff return 
to the workplace. Given the rapidity of changes, communicating clearly and 

frequently is key. 

Andrew Rawson is the Chief Learning Officer and Co-Founder of Traliant, 
an award-winning provider of online sexual harassment training and other 
essential workplace compliance, conduct, and culture topics. 
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more than 40 different patient populations, 

calculates scores automatically, offers immedi-
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up-to-date research, and shares results via email 

to enhance documentation and improve com-

munication. With Mobile Measures, users can 

visualize the impact of their patient’s condition, 

track progress, and determine the effectiveness 

of treatments directly at the point of care, while 

improving efficiency. Mobile Measures is avail-

able on the App Store and Google Play. A free 

trial is available.
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ENGINEER CREATES 
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Diabetes-related chronic and non-healing 

wounds are a leading cause of limb amputation 

in the United States. Due to the complex nature 

of these wounds, proper clinical treatment has 

been limited. Now, for what they say is the first 

time, faculty in the University of Connecticut 

(UConn) Biomedical Engineering Department 

designed a wirelessly controlled bandage and 

corresponding smartphone-sized platform that 

can precisely deliver different medications to the 

wound with independent dosing.

This smart bandage was developed by Ali 

Tamayol, PhD, an associate professor with the 

University of Nebraska-Lincoln (UNL) College 

of Engineering, along with researchers from 

UNL and Harvard Medical School. The bandage 

is equipped with miniature needles that can 

be controlled wirelessly, allowing the drugs to 

be programmed remotely by care providers. 

The needles can penetrate deeper layers of the 

wound bed with minimal pain and inflamma-

tion. This method proved to be more effective 

for wound closure and hair growth as compared 

to the topical administration of drugs, and it is 

minimally invasive, the researchers said.

The research, recently published in the 

journal Advanced Functional Materials, was first 

conducted on cells and later diabetic mice with 

full-thickness skin injuries. With this technology, 

the mice showed signs of complete healing and 

lack of scar formation, showing the bandages’ 

ability to significantly improve the rate and 

quality of wound healing in diabetic animals.

These findings can potentially replace 

existing wound care systems and significantly 

reduce the morbidity of chronic wounds.
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INTERVENTIONAL 
PRECISION

Konica Minolta ultrasound systems provide 

the power, clarity, functionality, and ease-of-

use to support ultrasound-guided procedures. 

According to the company, the SONIMAGE 

HS1 Compact Ultrasound System and the 

SONIMAGE MX1 Portable Ultrasound System 

are designed with superior image quality and 

enhanced functionality for diagnostic and 

interventional precision. Optimized for muscu-

loskeletal imaging, the systems feature Simple 

Needle Visualization, an advanced algorithm 

that improves needle visibility—especially in 

steep angle approaches—to aid the clinician 

in guiding needle placement for interventional 

procedures. The needle visualization and image 

quality enable the practitioner to diagnose and 

provide treatment with biologics all in the same 

appointment, and at a lower cost than an MRI.

Konica Minolta Healthcare

800/934-1034

konicaminolta.com/medicalusa

NEORELIEF FOR PAIN
NeoRelief for Pain is a 97% natural pain relief 

gel with specially formulated botanicals and 

minerals, providing an alternative to NSAIDs 

and/or narcotics. The topical gel is gentle, clear, 
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A UConn researcher has helped develop a new smart 
bandage that could change the way diabetic wounds 
are treated. Image courtesy of Ali Tamayol, PhD.



non-staining, and odorless; it is easily absorbed 

and alcohol free. NeoRelief for Pain is recom-

mended for the temporary relief of inflamma-

tion, stiffness of muscles and joints, and minor 

aches and pains. Active ingredients include 

Actaea, Aesculus hippocastanum, belladonna, 

bryonia, Caulophyllum, Causticum, Cimicifuga, 

Guaiacum, Hypericum, Kali carbonicum, Le-

dum, Lithium carbonicum, Rhamnus californi-

ca, Rhododendron, Rhus toxicodendron, Ruta 

graveolens, Salicylicum acidum, and Stellaria 

media for topical analgesics; Althaea for anti-in-

flammation; and arnica, Bellis, and calendula 

for relief of bruising and soreness. All active 

ingredients are in the official Homœopathic 

Pharmacopœia of the United States (in equal 

parts 4X potency), following homeopathic stan-

dards of strength, quality, purity, and packaging. 

A 90-day money-back guarantee is offered.

NeoRelief

800/538-1455

neorelief.com

SELECTFLEX ORTHOTICS 
WITH ADJUSTABLE ARCH 
TECHNOLOGY
Alliance Design & Development Group (ADDG) 

has pioneered what it describes as the first and 

only orthotics with adjustable arch technology. 

ADDG engineered SelectFlex insoles to help 

prevent the many ailments that often afflict 

those who work on their feet all day, particu-

larly in industrial fields like manufacturing and 

assembly, energy and utilities, health services, 

construction, transportation and material mov-

ing, defense, and others. SelectFlex adjustable 

arch insoles offer a universal solution that helps 

prevent injuries caused by overpronation and 

poor alignment, as well as problems related to 

high arches, hammer toes, arthritic or diabetic 

side effects, and other lower extremity issues.

Alliance Design & Development Group

844/570-1862

selectflex.com

VIRTUAL GAMES HELP 
PEOPLE STAND, WALK IN 
REHAB
Virtual reality video games, activity monitors, 

and handheld computer devices can help people 

stand as well as walk, the largest trial worldwide 

into the effects of digital devices in rehabilitation 

has found. The study was undertaken at hospi-

tals in Sydney and Adelaide, Australia, and had 

300 participants ranging from 18 to 101 years 

old. Those who exercised using digital devices in 

addition to their usual rehabilitation were found 

to have better mobility (walking, standing up, 

and balance) after 3 weeks and after 6 months 

than those who just completed their usual reha-

bilitation. The results were published in PLOS 

Medicine.

Trial participants were recovering from 

strokes, brain injuries, falls, and fractures. 

Participants used on average 4 different devices 

while in hospital and 2 different devices when at 

home. Fitbits were the most used digital device 

but also tested were a suite of devices like Xbox, 

Wii, and iPads, making the exercises more inter-

active and enabling remote connection between 

patients and their physical therapists. Having 

a selection meant the physical therapist could 

tailor the choice of devices to meet the patient’s 

mobility problems while considering patient 

preferences.

Lead author Leanne Hassett, PhD, from 

the Faculty of Medicine and Health at the 

University of Sydney, said benefits reported by 

patients using the digital devices in rehabilita-

tion included variety, fun, feedback about per-

formance, cognitive challenge, that they enabled 

additional exercise, and the potential to use the 

devices with others, such as family, therapists, 

and other patients. “These benefits meant 

patients were more likely to continue their ther-

apy when and where it suited them, with the 

assistance of digital healthcare,” she said.

Participants reported doing more walking 

at 6 months, meaning their rehabilitation was 

improved, but this was not detected in the phys-

ical activity measure (time spent upright) gener-

ally. In the younger age group, the devices also 

increased daily step count. Distinctions between 

physical activity were made through measure-

ments with an activPAL, a small device attached 

to the thigh that records how much time is spent 

in different positions (sitting, standing, lying) as 

well as number of steps taken each day.

This study used research physical thera-

pists to deliver the study; the next step will be to 

trial the approach in clinical practice by incorpo-

rating it into the work of physical therapists.

This study is not only the largest in terms of the 
number of participants but also comprehensive in 
that it included a range of devices. Image courtesy of 
Flinders University, Adelaide, Australia.
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ANTI-CHAFE BODY 
LUBRICANTS

Body Glide offers plant-derived skin products 

that repel water and perspiration that contribute 

to the rubbing that causes irritation, chafing, 

foot blisters, and raw skin. The product line in-

cludes Body (the original anti-chafe, anti-blister 

balm), Foot Glide (anti-blister balm), and Skin 

Glide (anti-friction cream). Body Glide products 

are invisible to the eye, dry to the touch, and 

not greasy or messy. They’re gentle enough for 

children and can be used with prostheses—and 

US military branches can buy direct. Body Glide 

can be used anywhere skin is rubbed by clothing 

or footwear, or between the thighs where skin 

rubs against skin. Body Glide products are made 

in the US.

Body Glide

888/263-9454 

bodyglide.com

ALLARD USA PARTNERS 
WITH FSHD SOCIETY TO 
EDUCATE ON FOOT DROP 
MANAGEMENT
Allard USA, Rockaway, NJ, is partnering with 

the FSHD (Facioscapulohumeral Muscular 

Dystrophy) Society. Together they will work to 

educate the population served by the FSHD 

Society on how to best manage foot drop, in-

cluding discussing the use of orthoses. FSHD is 

a genetic disorder that leads to weakening of the 

skeletal muscles. One of the symptoms of FSHD 

is foot drop, which, if not properly managed, can 

lead to falls.

For information about the FSHD Society, 

FSHD Connect conference, FSHD Advocate 

magazine, and webinars, visit fshdsociety.org.

ROBOTIC EXOSKELETON 
FOR SKIING

Roam Robotics has introduced Elevate, a new 

robotic exoskeleton that allows skiers with bad 

knees to conquer the slopes without knee pain. 

The exoskeleton is made of plastic and high-

strength fabrics. The pneumatically powered 

unit attaches to the thigh and the ski boot. An 

air compressor, battery, and main computational 

circuitry ride in a 10-pound backpack. Attached 

to one of the shoulder straps is the controller. 

The device is designed to sense what the wearer 

is trying to do on the slopes and then provides 

the assistance necessary. It can offload approx-

imately 30% of the user’s body weight, which 

reduces quadricep and knee load.

Roam Robotics

240/249-7627

roamrobotics.com

HERSCO PARTNERS 
WITH IORTHOTICSUSA IN 
NEW 3D PRINTING HUB
iOrthoticsUSA, Astoria, NY, announced its 

launch as a 3D-printing central fabrication hub 

to supply custom orthotics to orthotic labs. This 

is a new venture between iOrthotics Australia, a 

5-year veteran in 3D printing, and Hersco Ortho 

Labs, Long Island City, NY, an experienced US 

manufacturer. The new company has invested in 

HP Fusion Jet technology. This is the fourth HP 

3D printer  for iOrthotics and its first located in 

the United States. iOrthoticsUSA accepts solid 

STL design files through its online portal.

ZENTOES GEL TOE 
SEPARATORS

ZenToes Gel Toe Separators are designed to 

provide pain relief from bunions and overlap-

ping toes by gently realigning and straightening 

the big toe. A soft, flexible gel toe ring conforms 

to the user’s toes, allowing the user to stand or 

walk for longer in comfort. According to the 

company, the toe rings are comfortable in any 

shoes. The user simply slips the ring over their 

second toe and positions the gel pad against the 

big toe to keep it properly aligned to prevent it 

from overlapping or rubbing against the second 

toe. The toe separator can be worn during the 

day and at night to provide continuous toe pain 

relief, and it can be worn with bunion pads for 

even more protection. Latex-free and washable, 

the gel toe separators are unisex and come 4 to 

a package. The products are FSA/HSA eligible.

ZenToes

608/283-7807

zentoes.com
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FDA CLEARS EXTERNAL 
ELECTROSTIMULATION 
DEVICE FOR PERIPHERAL 
BLOOD CLOTS

Sky Medical Technology, Daresbury, England, 

has received US Food & Drug Administration 

(FDA) 510(k) clearance for its geko electrosimu-

lation device, which is designed to stimulate the 

calf muscles to increase blood flow in the deep 

veins of the calf, thereby preventing blood clots 

in at-risk non-surgical patients. The non-inva-

sive, battery-powered wearable device operates 

without external pressure to the leg and allows 

complete mobility. With FDA 510(k) clearance 

for immediate post-surgical stimulation of calves 

to prevent venous thromboembolism (VTE) 

already established, the geko device becomes 

the first muscle pump activator of its kind to win 

clearance for VTE prevention across all patients.

DIGITIZED WOUND 
MANAGEMENT
Healthy.io is a company dedicated to turning 

smartphone cameras into clinical medical-grade 

devices. New from Healthy.io is a digital wound 

management solution. With a smartphone app 

and 2 calibration stickers placed around the 

wound to track dimensions, medical staff can 

scan the wound to derive a measurement quick-

ly and effectively. The app eliminates the chance 

for human error by measuring wounds and 

capturing standardized visual records over time, 

thus removing subjective analysis and inaccu-

rate measurement from the equation. According 

to the company, the process offers consistency 

in documentation, empowering evidence-based 

care decisions. This smartphone solution wound 

care product is registered with the US Food & 

Drug Administration.

Healthy.io

508/868-9861

healthy.io/wound
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Special offer for LER subscribers: 
Receive complimentary access to
LE&RN’s Physician CME

(normally $99)!
At check out, use this coupon code: LER20FREE

Lymphatic- 
Vascular  
Disease:  

Diagnosis &  
Treatment

This activity has been planned and 
implemented in accordance with the 
accreditation requirements and  
policies of the Accreditation Council for 

Continuing Medical Education (ACCME) through the joint 
providership of the Academy for Continued Healthcare 
Learning and LE&RN. ACHL is accredited by the ACCME to 
provide continuing medical education for physicians.

The Academy for Continued Healthcare Learning 
designates this live activity for a maximum of 7.00 AMA 
PRA Category 1 Credits™. Physicians should claim only 
the credit commensurate with the extent of their 
participation in the activity.

LE&RN is 
proud to 
present the 
ground-
breaking 
online CME 
Seminars 

for Physicians Lymphatic-Vascular 
Disease: Diagnosis & Treatment. These 
courses are an exciting educational portal 
to understanding the interplay of the 
lymphatic and vascular systems as related 
to patient health. This seminar is intended 
for physicians who need to diagnose and/
or treat patients with lymphedema (LE) 
and/or lipedema (LI). 

Upon completion of this activity, 
participants will be able to recognize  
the physical, imaging, and laboratory 
findings relevant to a lymphedema or 
lipedema diagnosis; compare and  
contrast the available therapies for 
lymphedema and lipedema; and diagnose 
potential candidates for lymphatic 
surgery. Questions? Contact us at  
LERN@LymphaticNetwork.org.

Earn Up to 7 CME Credits  
Online! Level 1 (3 Credits)  

and Level 2 (4 Credits) 

Presented by

ORDER NOW AT LERN-CME.ORG

LERN551 © 2020

ACROSS
1 The rising rate of this condition is linked to the 

rate of new diabetes diagnoses
5 Through this cycle of aerobic respiration, most 

living things generate energy
8 Relating to the bones of the midfoot and rearfoot
10 Characteristic of a disease
11 Tibia and femur location
13 Opioid painkiller, abbr.
14 Wearing away
16 Something that baffles understanding and can't 

be explained
19 Enzyme ending
20 Top grades
23 External fixation can span or bypass areas  

of ____
24 In low levels, it plays a role in both cellular sig-

naling and growth factor release, abbr.
26 Billionth, prefix
27 The C in CN
29 It stops a flow of liquid
30 Fibrous membrane covering the surface of bones

DOWN
1 Reduced bone mass
2 Diagnoses are better ___  than late
3 X-ray picture, eg
4 Year, for short
5 Metric weights, abbr.
6 High ___ adenosine triphosphate
7 Seams used in surgery
9 Compass point
12 Enemy
15 No longer feeling
17 Cause pain, swelling, and redness
18 ___traumas (small scale)
21 Any rounded or flattened anatomical structure
22 Layman's abbreviation for medical professional
25 Locations
26 Take a short sleep
28 Video device, for short

How Well Did You 
Read This Issue?

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

Crossword by Myles Mellor

With over 12,000 crosswords published internationally, Myles Mellor is one of the top crossword writers in 
the world. His work includes crosswords, diamond crosswords, syndicated puzzles, cryptograms, diagramless 
crosswords, word search, sudokus, anagrams, and word games published on mobile devices and e-readers. www.
themecrosswords.com
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Children’s Line
A classic shell maA classic shell manufactured 
from state-of-the-art acrylic. 
Ortho-Rite's functional acrylic 
offers full biomechanical 
control for patients requiring 
stability and support.

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

OrthoRite 
                            orthotics

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

Leather LineWalk-Rite Graph-RiteSport-RiteDress-Rite

Ortho-Rite

I N C O R P O R A T E D



OUR COMMITMENT
 

Advanced technology that allows you to 
provide your patients with more options. 
As the world’s first mechatronic stance and 
swing phase control orthosis system (SSCO®), 
C-Brace controls both the stance and swing 
phase hydraulically with microprocessor sensor 
technology. For patients with neurological 
conditions affecting their legs, C-Brace provides 
support during the entire gait cycle and adapts to 
everyday situations in real-time. Because when 
your patients succeed, we have all reached 
our goals. 
 
We all move forward, together.
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YOUR GOAL

Better patient outcomes.

• Request a C-Brace Trial at 
 professionals.ottobockus.com/c-brace

Hannah wearing C-Brace


