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By David Gallegos, MA, ATC, Cert. MDT

COVID-19 has created a unique situation where 

demand for traditional athletic training services 

for those in athletic endeavors has decreased.  

At the same time, the need for best practices in 

interprofessional collaboration, upstream pri-

mary care triage, and return to activity guidance 

amidst a healthcare crisis are in high demand.  

Innovation and redefining of historical practices 

are creating new opportunities for the athletic 

trainer to play a significant role in healthcare and 

public health initiatives.1 

On the national level, unified efforts of the 

healthcare system are driving change to protect 

the resources of our hospitals in preparation for 

our most in need and to support new policy in 

triage and primary care to assist in preventing 

unnecessary urgent care and emergency room 

encounters. Coupled with the expansion of 

telehealth policies, athletic trainers are leveraging 

their training in acute care and musculoskele-

tal (MSK) triage. In many situations, athletic 

trainers have been at the forefront of assisting 

patients with MSK needs and helping direct 

pre-hospital options. Education on self-care, 

directing care to physical therapists, physicians, 

and other providers, as well as mental health 

and social support options, have fit well within 

the domains of athletic training professional ed-

ucation. Healthcare economic research has pre-

viously identified the ability of athletic trainers to 

divert care from emergency rooms and expedite 

follow-up care.2,3 This model of upstream triage 

has proven useful in assisting in the COVID-19 

response and will likely be a role of athletic train-

ers in the healthcare system moving forward.

Post COVID-19 practices will also highlight 

new roles for collaborative efforts in primary 

care.  Through redefining of the primary care 

provider model to be inclusive of a system of 

providers and pathways, athletic trainers will 

establish a new and unique role in the larger 

healthcare system: the role of embedded, preven-

tative first-responder. This is a system uniquely 

found in AT education in athletics and group 

management such as industrial and military 

medicine. Replicating this or a similar model will 

assist healthcare administrators and public policy 

makers in providing a more comprehensive ap-

proach to health management. Pandemic policy 

and strategy have reduced traditional barriers 

in scopes of practice and turf wars and support 

a primary care system where all providers are 

expected to work at the top of their scope and 

professional education and alongside other pro-

fessionals. It is unfortunate that many types of 

providers, athletic trainers included, were put on 

pause because the system was unable to quickly 

and efficiently activate the strengths of profes-

sions. The amount of healthcare work needed to 

align outcomes with national expenditures is tes-

tament to the need for new roles for all provid-

ers.  The athletic trainer will find the opportunity 

to assist in screening and primary care.

Increasing Access,  
Improving Outcomes
One of the main reasons for poor patient 

outcomes is a lack of focus on the social deter-

minants of health. As providers, we inherently 

know that much of our impact is filtered through 

the lenses of society. Economics, distance, and 

access are but a few of the factors playing a 

greater role in outcomes than individual provider 

skill. Changes in national policy have realized the 

importance of increasing access and outcomes 

for the patient while at the same time reducing 

cost for both the patient and the provider. The 

COVID-19, Athletic Trainers,  
and Social Determinants of Health

iStockphoto.com #1227597612

Continued on page 10
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federal government’s relaxation of telehealth pol-

icies and insurance providers’ modified options 

in cost-sharing for the subscriber has allowed 

the continuation of needed care and improved 

case management during stay-at-home orders.  

Many of the initial telemedicine encounters were 

made to continue and finish existing plans of 

care.  Providers, businesses, and consumers are 

finding telemedicine as a viable and preferred 

option for many healthcare services moving 

forward.  Athletic trainers are finding the same 

situation.  As people return to work, life and 

sport, athletic trainers are being called upon to 

help guide re-entry, assist with risk reduction 

policies, and manage patient care concerns. Ath-

letic trainers are embracing the unique skillsets 

required for digital care, tracking national policy, 

and understanding telehealth capacities. These 

innovations will most definitely redefine the 

profession. New practice settings that are entirely 

digital will develop in ways unique to the athletic 

trainer professional education. I look forward to 

seeing new models of embedded primary care 

services addressing critical aspects of population 

health.  These models will likely develop from a 

triangulation of educational foundations in group 

healthcare, new policy in digital care, and an 

expanded vision of primary care.

Digital care navigators, musculoskeletal 

triage specialists, and roles in population health 

management will be opportunities for athletic 

trainers in the post-COVID-19 world. 

David Gallegos, MA, ATC, Cert. MDT, is Deputy 

Chief Executive Officer at Fzyical Therapy & 

Balance Centers in Las Cruces, New Mexico and 

El Paso, Texas. He also serves on the National 

Athletic Trainers’ Association Board of Direc-

tors, representing District 7. In addition, he has 

practiced in the Secondary School setting for more 

than 20 years.  
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“As people return to work, 
life and sport, athletic 

trainers are being called 
upon to help guide re-entry, 

assist with risk reduction 
policies, and manage 

patient care concerns. ”





If you’re like most, you probably wonder how some of your colleagues 
achieve so much notoriety. Why are they considered “experts” and you’re 
not? The difference is  the amount of publicity they create. The good news 
is: You can build your own media presence and we’ll show you how. 

“ Why are certain of my colleagues 
always on the news, quoted in  
articles, or constantly in the media?”

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

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

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

We are offering a complimentary practice-building 
strategy session to the first 100 applicants who log on 
to the address below by December 31, 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



lermagazine.com 7.20  13

Getting Off 1 Bus Stop Earlier = 50+ 
Days in Life Expectancy
In early 2019, Dublin’s Department of Health wanted to encourage public 

transport riders to improve their activity levels by alighting 1 stop earlier 

and walking to their destination. To gain the public’s attention, they decid-

ed to relate the additional steps to the potential increase in life-expectancy 

(calculated at a population level). 

Turns out, alighting from a bus one stop earlier in Dublin would lead 

to a daily average of 4.42 minutes additional walking time (44.21 minutes 

additional walking per week for a commuter). In the Dublin bus commuter 

population, this leads to an estimated 50-day increase in life expectancy.

The authors note that at the lower end of the dose response curve 

for physical activity, health benefits include reduced risk of cardiovascular 

disease, reduced risk of diabetes, psychosocial benefit, and reduced risk of 

musculoskeletal problems. They do note, however, that for the prevention 

of weight gain and some cancers, activity at the upper end of the range 

(1000 MET.min/week, approximately 300 minutes of walking/week) is 

thought to be required. 

Source: Conway R, O’Farrell A. Next stop a longer life. Ir Med J. 

2020;112(10):1025.

Compression Stockings Effective in 
Diabetes & PAD; Aid Sport Activity 
Performance
Two new studies show the effectiveness of compression stockings (CS) in 

the settings of diabetes and peripheral arterial disease (PAD) as well as in 

sport performance. 

The first, from Friedrich-Alexander-Universitat Erlangen-Nurnberg 

in Germany and published in BMJ Open Diabetes Research & Care, 

looked at the direct effects of compression therapy on skin microcircula-

tion in patients with either diabetes or PAD. Compression therapy has 

been found to be helpful in leg edema, a common health challenge in 

both diabetes and PAD populations, particularly as these patients age. 

Leg edema can cause malnutrition at the microcirculation level leading to 

hard-to-heal leg ulcers, which can be limb and life-threatening. 

In the study, a compression stocking (medi, Bayreuth, Germany) 

was placed on one of the patient’s legs, using 2 different compression 

classes (compression class I [CCLI], 18–21 mm Hg; and compression 

class II [CCLII], 23–32 mm Hg) for at least 3 hours. Microperfusion 

before, during, and after CS wear was measured using a method called 

‘Oxygen-to-see’ (or O2C; LEA Medizintechnik, Giessen, Germany); O2C 

combines laser Doppler flowmetry and white light tissue spectrometry. 

Probes were placed on the great toe, the lateral ankle, and the dorsum of 

the calf. Measures were taken at baseline then with patients in 4 different 

positions: baseline, before the stocking was donned; supine position; then 

with affected leg at 65cm elevation; seated; and standing. Final measure 

was taken after the patient had worn the CCLI stocking for 3 hours. This 

exact same procedure was then repeated with the CCLII stocking. 

The study found no impairment of microperfusion parameters when 

patients with diabetes or PAD used CS, no matter what body position. 

Furthermore, the microperfusion changes that occurred with CS use in 

these patient populations were similar to changes in the healthy sub-

group. These findings led the authors to conclude that CS use is safe and 

feasible in patients with diabetes and PAD.  

The second article, a review of 21 publications by researchers from 

the Institute of Health Sciences at the Federal University of Triângulo 

Mineiro in Brazil and published in the Open Access Journal of Sports 

Medicine, looked at the effects of wearing below-knee compression 

Continued on page 14
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stockings (CS) on exercise or sports performance and related physio-

logical and perceived indicators. Compression ranged from 8mmHg to 

40mmHg amongst all the studies, making it difficult to compare between 

the various protocols. 

The potential for performance improvement is based on enhanced 

physiological effects in several studies. These include better venous 

return thereby hastening metabolic removal from the worked muscle as 

well as reducing cardiac load, improved proprioception which helps with 

more accuracy in movements, reduced muscle oscillations, less muscle 

damage, reduced levels of inflammation, and reduced soreness, even 24 

hours later.

The authors attribute CS-related ergogenic effects to enhanced bio-

mechanical support of the muscles, leading to higher efficiency and lower 

metabolic costs at given workloads, reduction of muscular microtrauma, 

and enhanced proprioception. The authors noted that the benefit did not 

accrue in the initial task, but rather in a later 5 Km run where increased 

oxygen delivery, lower muscle oscillation, and better running mechanics 

may be the mechanism of action. 

Notably, in 15 of the 21 studies, the authors identified other CS-in-

fluenced variables including lower blood lactate levels, lower fibrinolytic 

activity, increased oxygen saturation, all particularly after the recovery 

period, as well as lower cardiac stress during the initial protocol itself. 

The authors urge caution in interpreting the widely varying findings 

to broad populations. In particular, they note that one study found no 

population effect, but cited 1 instance where 10/19 runners ran their 5 

Km race nearly 10 seconds faster and another had 10/14 run their 10 Km 

trial almost 20 seconds faster. 

The authors conclude there may be benefits to use of CS in per-

formance improvement and reduction of muscle fatigue and soreness, 

but future studies need to be of longer duration (ie, weeks not hours).  

However, they advise sports medicine professionals to consider the 

iStockphoto.com #1136215781



individual’s response in conjunction with the placebo/nocebo effect while 

deciding whether to recommend compression stockings.  

Sources: 

1. Rother U, Grussler A, Griesbach C, et al. Safety of medical compres-

sion stockings in patients with diabetes mellitus or peripheral arterial 

disease. BMJ Open Diab Res Care. 2020;8:e001316. doi:10.1136/ bmj-

drc-2020-001316.

2. Mota GR, Simim MAM, Dos Santos IA, Sasaki JE, Marocolo M. Effects 

of Wearing Compression Stockings on Exercise Performance and As-

sociated Indicators: A Systematic Review. Open Access J Sports Med. 

2020;11:29-42.

Not Just for Kids! Virtual Reality 
Training Improves Balance in 
Older Adults
Falls are common among adults over age 65 with 30% reporting at least 

1 fall in 2014 in the United States. Falls can cause life-threatening injuries 

leading to emergency department visits, hospitalizations, and even death. 

The good news is that exercise-based falls prevention programs have 

been proven effective across several studies, leading to a reduction in falls 

by more than 20%. Australian researchers are now showing the benefits 

of virtual reality training for falls prevention in a study published in Clini-

cal Interventions in Aging.

In their study of 195 adults (median age, 78 years) who were at 

risk or had a history of falls, the researchers compared the effects of the 

Balance Rehabilitation Unit (BRU) to exercises from the Otago Exercise 

Programme (EX) in the short-term care setting of a gait and balance 

gym. For the study, participants were assigned to either BRU (n=63) or 

EX (n=82); both groups received supervised sessions twice a week for 6 

weeks; they were compared to a control group (n=50) with similar char-

acteristics who received no intervention. Assessments for balance and 

physical performance, taken at study initiation and conclusion included: 

5 Times Sit to Stand (5STS) test; Timed Up and Go (TUG), gait speed, 

and posturography assessment using the BRU. 

Posturography assessment used the BRU and required participants 

to stand on the BRU platform and undertake various static tasks for 

1 minute, including: standing with: eyes open (firm surface) (EOEA); 

eyes closed (firm surface) (ECEA); standing on foam with eyes closed 

(FECEA); performing a saccadic task (SEA) and exposure to 2 visual-ves-

tibular interaction tasks (VVIEA). The Falls Efficacy Scale (FES) was 

used to determine fear of falling, and handgrip strength and adherence 

were also monitored.

After completing the program, both EX and BRU reported similar 

adherence rates (71% vs 72%, respectively). Both intervention groups 

showed significant improvements in all physical performance and 

subjective measures (5STS, TUG, FSST, gait speed, FES-I, and handgrip 
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strength); the control group reported no improvements in TUG, FES-I 

score, or handgrip strength. There were significant differences among the 

3 groups for physical performance and fear of falling (see Table).

Both interventions showed significantly better improvement—at 

least 20%—than the non-intervention group in limits of stability in 

posturography assessment (P = 0.008). Only the BRU group improved 

control of static posture in the eyes closed (P = 0.002) and foam eyes 

closed (P=0.006) tasks.

The authors concluded that their study highlights the potential use 

of virtual reality as a practical alternative to improve outcomes of balance 

training for reduction of falls risk in older adults. 

Source: Phu S, Vogrin S, Al Saedi A, Duque G. Balance Training using 

virtual reality improves balance and physical performance in older adults 

at high risk of falls. Clin Interv Aging. 2019;14:1567-1577.

Predicting Return-to-Play After 
Calf Muscle Strain Injury
In a study of 149 calf muscle strain injuries (CMSI) among 123 Austra-

lian Football League players, researchers from the La Trobe Sport and 

Exercise Medicine Research Center sought to determine whether clinical 

and radiological factors can be predictive of both return to play and/or 

re-injury. 

CMSI are common soft tissue injuries among Australian footballers 

with highly variable outcomes, such as return to play ranging from 0 to 

102 days, and re-injury rates ranging from 4% to 16%. Yet, little is known 

about factors that can influence prognosis. 

For the study, all CSMI injuries were classified by 2 radiologists us-

ing MRI for the following: strain position, anatomical location, presence 

and extent of connective tissue disruption (CTD); and waviness.

Findings they reported at the 2019 ASICS Sport Medicine Australia 

Conference last October included:
Continued on page 18

Group
Pre Post

P value
P value for 
interactionMedian (IQR) Median (IQR)

Timed Up and Go 
Test, s

EX 11.90 10.05 <0.001

<0.001BRU 15.00 11.30 <0.001

Control 15.96 14.14 0.209

Gait speed, m/s

EX 1.03 1.13 <0.001

0.021BRU 0.78 0.94 <0.001

Control 0.80 0.78 0.007

Falls Efficacy Scale - 
International

EX 32 26 <0.001

0.013BRU 34 27 0.004

Control 32 34 0.676

Handgrip strength, kg

EX 20.50 24.00 <0.001

0.013BRU 19.00 21.50 0.027

Control 22.00 20.50 0.98

Continued from page 15
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•	 Soleus injuries constituted 84.6% (n=126) of the total number of 

injuries. Most common location was the lateral (30.2%), medial 

(23%), and central (16.7%) intramuscular aponeuroses.

•	 Gastrocnemius injuries accounted for 11.4% (n=17) of the total, 

with the anterior intermuscular aponeurosis (medial: 47.1%, lateral: 

41.2%) being most common.

They reported no significant differences in the number of days to 

return to play when comparing the anatomical location of injury. Howev-

er, soleus injuries with CTD took 9.5 days longer to return to play than 

injuries with no CTD (mean 29.4 ±15.4 vs 19.9 ± 11.4 days, P = 0.03). 

CTD was shown to be predictive of a worse prognosis for return to play 

(HR = 0.48, P = 0.01), as was a running mechanism of injury (HR = 

0.55, P = 0.02). 

The soleus was involved in more than 90% of re-injuries with cu-

mulative incidence highest within 2 months of the index strain (46.9%). 

At baseline 65.6% had evidence of CTD, but their analysis showed that 

a history of previous CMSI at the time of the index strain (HR: 5.6, P = 

0.006) was the only factor predictive of re-injury. 

Overall, the authors note that when determining return to play, clin-

ical and radiological factors together assist with estimating prognosis: a 

running mechanism of injury and evidence of CTD on MRI. For re-injury, 

clinical factors provide the greatest prognostic value: whether the athlete 

has a history of previous CMSI, and soleus involvement. 

Source: Green B, Lin, McClelland J, et al. Which factors are predictive of 

return to play and re-injury following calf muscle strain injury? J Sci Med 

Sport. 2019;22(S2):S19.

Skateboarding Survey: 70% Suffer 
Lower Extremity Injuries
In a web-based survey of 197 Spanish skateboarders (mean age 24.4 years; 

89.3% male) researchers from the University A Coruña in Spain sought to 

better understand the practice habits and injuries of skateboarders. 

Skateboarding as a sport has been growing for several decades and 

was to be included in this summer’s now-cancelled Tokyo Olympics. With 

its growth have come maneuvers with increasing level of skill and greater 

potential for injury. Indeed, they found that nearly 90% (n=173) of the 

skateboarders surveyed reported 323 skateboarding-related injuries. Males 

accounted for more than 85% of the total number of injuries. Further, 54% 

of the injuries occurred in skateboarders younger than 18 years, and 58% 

occurred in those with less than 3 years of experience. More than 75% of 

the injuries required treatment by a physician, physical therapist, or both, 

regardless of age, sex, or experience. Injury risk was determined to be 0.31 

in the current population. Incidence rate was estimated to be 0.55 per 1000 

hours of practice.

•	 Most common injury was ligament sprain (40%), followed by bone 

fracture (23%), and contusion (7%).

•	 Most common anatomic location was ankle (40%), followed by knee 

(14%), and wrist/forearm (10%).

•	 Lower limbs suffered the most injuries (7%).

•	 55% of injuries were considered severe (>21 days to heal); 29.6% were 

moderate (8-21 days), and 16% of the injuries were minor (1-7 days).

•	 Ligament sprains were most common recurrent injuries (69%; n = 46) 

and affected mostly the ankle (70%; n = 47). 

Source: Rodriguez-Rivadulla A, Saavedra-Garcia M, Arriaza-Loureda R. 

Skateboarding injuries in Spain: a web-based survey approach. Ortho J 

Sports Med. 2020;8(3):23259671 19884907.

Continued from page 17
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Cooling Insoles Offer New 
Approach to Diabetic Foot Ulcer 
Prevention
Adults who suffer from pain due to diabetic peripheral neuropathy of the 

feet now have another treatment option: QUTENZA (capsaicin) 8% patch 

has received extended-label approval by the US Food and Drug Adminis-

tration (FDA). The FDA originally approved the pain management patch 

in 2009 for the treatment of postherpetic neuralgia pain. Averitas Pharma, 

Morristown, NJ, handles the US commercialization of Qutenza for Grü-

nenthal Group company, Aachen, German.  

QUTENZA is a topical, non-systemic, non-opioid pain treatment 

delivered in the form of a patch and, according to the manufacturer, is the 

first and only treatment of its kind to deliver prescription strength capsa-

icin directly into the skin. To administer QUTENZA, an in-office visit is re-

quired during which the physician will first apply a topical anesthetic to the 

area to be treated, and then the patch will be applied. Up to 4 patches can 

be used at one time, for 30 minutes for treating diabetic peripheral neurop-

athy of the feet, or up to 60 minutes for other locations. If pain returns, the 

treatment can be reapplied not more frequently than every 3 months.

The most common adverse reactions include application site reac-

tions, such as reddening of the skin, pain, and itchiness. Accidental expo-

sure from touching the patch can cause severe irritation of eyes, mucous 

membranes, respiratory tract, and skin. 

Additional safety information and the complete list of adverse reac-

tions are contained in the full prescribing information, which can be found 

at www.qutenza.com/pdfs/Qutenza_Prescribing_Information.pdf.

Orphengesic Forte, New Opioid-
free Pain Med, Approved for 
Musculoskeletal Pain
Galt Pharmaceuticals, Atlanta, GA, announced that the US Food & Drug 

Administration has issued a new drug approval for Orphengesic Forte, a 

non-opioid, non-controlled, non-addictive prescription pain medication. 

Orphengesic Forte is indicated for the relief of mild to moderate pain of 

acute musculoskeletal disorders, paired with rest, physical therapy, and 

other measures. The FDA approved the company’s Supplemental Abbre-

viated New Drug Application, over 2 months ahead of the scheduled goal 

date. The company expects to launch Orphengesic Forte in August 2020.

Each oral tablet contains orphenadrine citrate 50 mg, aspirin 770 mg, 

and caffeine 60 mg. Orphengesic Forte is contraindicated in patients with 

glaucoma, pyloric or duodenal obstruction, achalasia, prostatic hypertro-

phy, obstructions at the bladder neck, myasthenia gravis, hypersensitivity 

to the drug, and known sensitivities to aspirin or caffeine. Patients with 

chicken pox, flu, or flu symptoms due to the possible development of 

Reye’s Syndrome should not take this drug. Common side effects are 

those seen with aspirin and caffeine or those usually associated with mild 

anti-cholinergic agents. 

 Additional safety information and the complete list of adverse 

reactions are contained in the full prescribing information, which can be 

found at http://orphengesicforte.com/stage/assets/documents/Orphenge-

sic_Forte_500523-03_2020-07-10.pdf.

Abbott’s Personalized Chronic Pain 
Therapy App Approved by FDA
Abbott, Abbott Park, IL, has received approval to use its iOS-compatible 

St. Jude Medical Patient Controller Application, which is available for 

download from the Apple store. This app is for people living with chronic 

pain and neurologic disorders who are treated by Abbott neuromodulation 

devices including Infinity DBS System for patients with Parkinson’s disease 

or essential tremor, Proclaim XR SCS System for patients with chronic 

pain, and Proclaim DRG Neurostimulation System for patients with chron-

ic pain in the lower limbs caused by complex regional pain syndrome or 

causalgia. Patients can now use the app rather than the separate controller 

that has been used to adjust the company’s neuromodulation products.

The app allows physicians to interact with and treat their patients 

remotely; multiple prescribed programs can be saved to the app. The app 

is easy to use, allows patients to manage neuromodulation therapy, such as 

selecting prescribed stimulation settings and adjusting stimulation ampli-

tude. The app will automatically connect to the patient’s neurostimulation 

device upon being opened. 

According to the app manual, the minimum system requirements for 

the Patient Controller app is a 5th generation Apple iPod touch running 

iOS software 9.3.1 or later. Cybersecurity measures have been implement-

ed in the app.

News From US Food & Drug Administration
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How Right Now: Tools 
to Help with Coping
How Right Now is an initiative to address 

people’s feelings of grief, loss, and worry during 

the COVID-19 pandemic. Overall, it aims to in-

crease people’s ability to adapt and be resilient 

during this time. The How Right Now initiative 

is funded by the CDC Foundation.

How Right Now has four primary audiences, which include: adults 

over 65 and their caregivers; people with pre-existing physical and mental 

health conditions; people experiencing violence; and people who are expe-

riencing economic distress.

The initiative has a toolkit with evidence-based materials available for 

any organization that chooses to be a partner. Visit www.howrightnow.org 

to explore the resources. Additional resources are being developed and will 

be made available.

Expanded Telehealth Increases 
Cybersecurity Risks
In the rush to offer telehealth visits early in the COVID-19 pandemic, 

many organizations chose to use consumer-friendly options, such as Zoom, 

Skype, and FaceTime.  The rapid switch to such platforms, some of which 

are not inherently secure, and others of which do not have privacy protec-

tions adherent to the Health Insurance Portability and Accountability Act 

(HIPAA), has created opportunities for breaches in patient privacy.

Federal wrangling remains ongoing in Washington, DC, leaving 

virtual healthcare in a form of limbo…it is legislatively permitted to con-

tinue, but security specifics remain fuzzy. Threats to digital privacy may be 

increasing, due to software glitches or malicious actors using ransomware. 

According to Node Health, numerous instances of exploitation have been 

reported, including: 

•	 A major research laboratory, hospital systems, physicians’ offices, and 

testing laboratories have been prime targets for ransomware attacks 

that hold and lock patient data crippling workflows and threaten to 

make PHI public if ransom is not paid. 

•	 A Rhode Island-based healthcare system settled with the DHHS 

Office of Civil Rights for more than $1 million after an employee’s 

stolen laptop had >20,000 unsecured individuals’ personal health 

information in the form of work emails. Further investigation revealed 

noncompliance with security measures including unencrypted work 

devices, insecure tracking of PHI on its network, and missing business 

associate agreements with affiliates.

The following are DHHS-approved HIPAA-compliant and secure platforms 

for telehealth visits:

Further details can be found at HHS.gov/Health Information Privacy.

C-Reactive Protein Test May Aid in 
Treatment Decisions
While our understanding of why COVID-19 affects different individuals so 

dramatically remains vexing, clinicians at Montefiore Medical Center in the 

Bronx, New York, put together an observational study to determine wheth-

er early treatment with glucocorticoids is associated with reduced mortality 

or the need for mechanical ventilation. The study was based on their 

observation that some colleagues were prescribing steroids to COVID-19 

patients while others were not. 

To ensure treatment preceded outcome measurement, they included 

only those patients treated with glucocorticoids within the first 48 hours of 

admission and compared them with patients who did not receive glucocor-

ticoids.  The 2 groups were similar with one exception: glucocorticoid-treat-

ed patients were more likely to have chronic obstructive pulmonary disease 

(COPD), asthma, rheumatoid arthritis, or lupus, or to have received 

glucocorticoids in the year prior to admission.

In this study, treatment with glucocorticoids was not associated with 

mortality or the need for mechanical ventilation. However, subgroup anal-

yses suggest that treatment group patients with elevated C-reactive protein 

(CRP) levels may benefit from glucocorticoid treatment, whereas those 

with lower levels of CRP may be harmed. 

Using 3 CRP values, the authors found the following odds ratios (OR) 

and adjusted OR (aOR): 

•	 CRP range 0-9.9 mg/dL (n = 807): OR 2.64 (95% Confidence 

Interval [CI], 1.39-5.03), aOR 3.14 (CI, 1.52-6.50).

•	 CRP range 10 mg/dL-19.9 mg/dL (n= 442): OR 1.03 (CI0.47-2.23), 

aOR of 1.05 (0.46-2.39).

•	 CRP range, ≥20 mg/dL (n = 198): OR 0.23 (0.08-0.70), aOR 0.20 

(0.06-0.67).  

The CRP test is inexpensive and widely available, and the authors 

suggest it may identify a patient subpopulation that may benefit from 

receiving steroids at the right time in their battle with COVID-19.

Source: Keller MJ, Kitsis EA, Arora S, et al. Effect of Systemic Glucocorti-

coids on Mortality or Mechanical Ventilation in Patients With COVID-19. 

J. Hosp. Med 2020;8;489-493. 
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Children using new flexible 
knee prosthetic, which costs 
the same as the traditional 
stiff prosthetic, do not 
show adaptations in gait 
kinematics.   

By Dave Shelles

A new study shows that young children with 

limb loss will use and benefit from prosthetic 

knee flexion and extension, if it is available to 

them. The study counters the current standard 

of care that uses a stiff prothesis with no knee 

bend because conventional wisdom promoted 

that stiff legs were better at developing neuro-

muscular stability.

According to Mark Geil, chair of Kennesaw 

State University’s Department of Exercise 

Science and Sport Management and a professor 

of exercise science in the Wellstar College of 

Health and Human Services both at Kennesaw 

State University in Georgia, children walking 

with what he called an “early knee” (EK) pros-

thetics prescription had increased pace and step 

length over the “traditional-knee” (TK) pros-

thetics prescription, which are prescribed more 

often for children who experience limb loss.

“This is the culmination of a long series 

of experiments investigating how children walk 

with articulating prosthetic knees,” Geil said. 

“This last study is a particularly important piece 

in the series, because it’s the first time anyone 

has conducted a multi-site study of the two 

different knee protocols.”

With a grant from the Gerber Foundation, 

Geil conducted the study in conjunction with 

Children’s Healthcare of Atlanta and worked 

with children ages 12 months to 5 years old. 

Some children were treated with the EK proto-

col, with a prosthesis that bends at the knee for 

optimal range of movement, while others were 

treated with the TK protocol—with a knee that 

offers no flexibility. A control group of age-

matched children without lower-leg limb loss 

also participated in the study.

The study, which was recently published 

in the online research journal PLoS ONE, 

observed the children walking, noting their pace 

and degrees of flexion during the movement 

(see Figure 1). All children in the EK group 

flexed their prosthetic knees during swing. 

Mean prosthetic peak knee flexion over all steps 

and all EK children was 59.8˚ ± 8.4˚. The 

mean for the control group was 68.4˚ ± 3.8˚. 

Contralateral side knee flexion was 69.3˚ ± 

5.8˚ and 75.0˚ ± 5.5˚ for EK and TK, respec-

tively.

Children with prostheses often show 

adaptions such as vaulting (lunging upward 

with the ankle to accommodate limited range 

of movement), hip hiking (pushing the affected 

hip farther upward with each stride), and 

circumduction (rotating the hip to swing the leg 

forward), but in Geil’s study the children with 

early-knee prostheses showed fewer such adap-

tations than the children using traditional-knee 

prosthetics.

“These prostheses are available and have 

been available,” he said. “The point is that 

they’re just not commonly prescribed for chil-

dren below a certain developmental level. That 

conventional wisdom has been established over 

the decades, just based on assumptions about 

how children develop. We’re countering that 

by collecting concrete evidence that challenges 

those assumptions.” 

What’s more, Geil’s study observed the 

early-knee prosthesis costs the same as the 

traditional-knee prescription protocol, and the 

service life of the knee is not affected by the 

early provision.

“The ironic thing is—and we mention this 

Young Children Can Benefit From Articulating 
Knee Prosthesis

Continued on page 26
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in the article—providing a knee at a younger 

age doesn’t actually cost anyone anything, at 

least not in the United States,” he said. “Clinical 

prosthetics uses a device-based billing and 

reimbursement system, and the code for the first 

prosthesis already includes a flexing knee.”

The study concludes that with no monetary 

cost considerations beyond the traditional-knee 

protocol, and with children adapting physically 

to the flexible knee, the early-knee prescription 

is a viable option to allow children experiencing 

lower leg amputation to participate fully in their 

childhoods—from the playground to the playing 

fields. 

Geil said he will next focus his research on 

the psychological phenomenon of confirmation 

bias among individuals with limb loss, and how 

it might influence the use of technologically 

advanced prosthetic limbs.

Geil has worked on prosthetics since 1997, 

when he started as an assistant professor of 

health and performance sciences in Georgia 

Tech’s College of Human Movement Studies. He 

earned his undergraduate degree in mechanical 

engineering and his doctorate in biomedical 

engineering, and previously published a study 

in 2013 on children crawling successfully with 

early-knee prosthetics.

He said he enjoys the application of his 

engineering training to prosthetics as well as the 

collaboration with clinicians and kinesiologists 

to make optimal movement possible.

“Prosthetics is a fascinating health care dis-

cipline for me because it combines fundamen-

tals of engineering—solid mechanics, materials 

science, even heat transfer—with fundamentals 

of medicine,” he said. “As an engineer, I’m able 

to view the prosthesis as a mechanical system 

that can be optimized, but it’s essential to not 

stop there. We must consider the individual 

foremost. The prosthesis must enable the 

unique individual to function as naturally as 

possible.” 

Dave Shelles is a writer with Kennesaw State 

University Office of Communications in Ken-

nesaw, Georgia.

Continued from page 25

Figure 1. Knee flexion angles. Knee flexion angle (degrees), averaged for right and left for control group, and displayed separately for prosthesis side and contralateral side for early 
knee and traditional knee groups. Reproduced from Geil MD, Safaeepour Z, Giavedoni B, Coulter CP. Walking kinematics in young children with limb loss using early versus traditional 
prosthetic knee prescription protocols. PLoS ONE. 2020;15(4): e0231401. Use is per the Creative Commons License CC-BY 4.0.
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Implementation of these 
new, highly sophisticated 
devices can help prevent, 
diagnose, treat, and monitor 
wound progress.   

By Windy Cole, DPM

As a medical director in a wound care clinic and 

the director of wound research for a podiatric 

medical school, I’ve seen a lot wound imaging in 

my time. Recently, I have seen some new and ex-

citing imaging innovations enter the wound care 

space that have the potential to advance wound 

healing outcomes in a broad base of patients suf-

fering from hard-to-heal wounds. Wound care is 

not a cookie-cutter specialty and no one therapy 

fits all. As our knowledge of the pathophysiology 

of chronic wounds continues to grow, so does the 

number of advanced dressings and treatment 

options. An area of wound care that has started 

to see some exciting innovation is wound diag-

nostics. Medical imaging, such as X-ray, MRI, 

and ultrasound, have been important tools for 

many years throughout all aspects of medicine. 

Historically, wound care clinicians have not had 

a lot of similar type technology available at our 

offices or wound care centers. That appears to 

be changing. There are new, small, portable, 

point-of-care devices being developed now that 

can easily fit into the wound care algorithm. I 

think the future of wound care is the adoption 

and implementation of these new theragnostic 

devices that can help prevent, diagnose, treat, 

and monitor wound progress. 

Changing the Way We 
Practice
Wound physiology is complex. The practice 

of wound care is very much a visual specialty. 

While most wound care centers use standard 

camera systems to supplement the medical re-

cord, track wound progress, or even take wound 

tracings, the specialty of wound care has not fully 

realized advances in wound imaging. The devel-

opment and incorporation into everyday health-

care of these emerging sophisticated technologies 

will allow clinicians to obtain more information 

about the wounds we are treating and enable 

a better understanding of tissue microenviron-

ments. For instance, these new imaging devices 

can assess tissue oxygenation, microvasculature, 

overall tissue health, and wound microbiome. 

Use of these new ‘theragnostics’ will provide 

more quantitative information aiding clinicians 

in making more informed treatment decisions. 

As we better understand the wound healing 

process and host response to therapy, we will be 

better able to monitor wound status and deliver 

adaptive wound therapies.  

Detecting Tissue Oxygen 
Saturation
Adequate tissue perfusion is a known predictor 

of wound healing. Historically, non-invasive 

vascular studies are a good screening test, 

but sometimes the results give clinicians very 

little information, especially when it comes to 

determining the functional blood flow to the 

wound. Patients may appear to have adequate 

large vessel perfusion, but may actually have 

poor perfusion present at the area of concern due 

to microvessel disease. Near-infrared spectros-

copy (NIRS) is an emerging imaging technology 

that can be used to evaluate functional tissue 

oxygen saturation in the management of chronic 

ulcerations.1-3  One such commercially available 

NIRS device is the SnapShotNIR (Figure 1; 

Kent Imaging, Calgary, Alberta, Canada). This 

non-contact theragnositic device is hand-held, 

mobile, and offers repeatable immediate images 

that can be used to determine site-specific 

quantifiable levels of tissue oxygenation in and 

around the wound. This diagnostic tool utilizes 

differing optical signals based on the proportion 

of oxygenated hemoglobin found within the 

tissue capillary bed.3 The images obtained allow 

clinicians to get a better idea of microcirculation 

and functional blood flow to the wound as well 

as the surrounding tissues. 

Bacteria Detection and 
Clinical Decision Making
Increased wound bacteria loads can hinder 

healing and cause acute infection.4 Bacteria 

and biofilm may persist in the wounds even 

with good wound care. Elevated levels of tissue 

bioburden will further prolong wound chronicity. 

Though swabs and/or wound biopsies can be 

used to confirm presence of bacterial burden in 

wounds, use of these procedures varies widely 

and results take days to obtain. The lack of 

objective information at point of care to guide 

appropriate debridement contributes to delays in 

wound healing.  

There is now a handheld fluorescence im-

aging device, MolecuLight i:X (Toronto, Ontario, 

Canada), that is easy to use, non-invasive and 

portable (Figure 2). This technology visualiz-

es potentially harmful bacteria on the wound 

surface and surrounding tissues not otherwise 

Continued on page 30

WOUND CARE UPDATE  
Theragnostic Imaging: Beyond Standard Photographs

Figure 1. A) Using various optical signals, the SnapshotNIR 

provides images that detail the proportion of oxygenated 
hemoglobin found within the tissue capillary bed. B) The 
image produced by the device showing various oxygenation 
percentages found in tissues throughout the wound bed.
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visible with the naked eye. The device emits 

a violet light that illuminates the wound and 

surrounding area, exciting the wound tissues and 

bacteria and resulting in endogenous production 

of fluorescence signals, without the need for 

additional contrast agents.5 Optical filters built 

into the device remove non-informative colors, 

without any digital processing, and the resulting 

image is viewed on the display touch screen in 

real-time.6

The fluoresce signals produced are tissue 

specific: endogenous tissue components such as 

collagen will fluoresce green, while pathologic 

bacteria fluoresce red, and pseudomonas will 

fluoresce cyan.7 The information captured in the 

images can aid in more targeted and thorough 

wound debridement, support clinical decisions 

and dressing selection, and aid in determining 

the need for topical and or oral antimicrobial 

therapy to improve clinical outcomes.8 

Thermal Imaging May Also 
Be Useful to Wound Care 
Clinicians
Thermal imaging devices can potentially be 

used to provide information on systemic or local 

temperature abnormalities in tissue caused by 

things such as ischemia, trauma, inflammation, 

or infection prior to clinical manifestations. The 

technique consists of comparing images obtained 

on both limbs (Figure 3) and performing an 

asymmetrical analysis by subtracting mean 

temperature of the nonulcerated limb from the 

corresponding value of the ulcerated one.9 Long-

wave infrared thermography can measure radiant 

heat from a body surface and has been accepted 

as a valuable adjunct to standard investigations 

in the early detection of inflammation and infec-

tion.9 Research has shown that a temperature 

difference between a chronically infected wound 

and normal tissue has a specific elevated thermal 

gradient range of 3 degrees C to 4 degrees C.10 

The theragnostic value is limited if the contralat-

eral limb also has an ulceration.10 

Final Thoughts
Issues of cost, ease of use, and reimbursement 

remain unknown factors that may stand in the 

way of implementing these devices as standard 

of care. As these new technologies advance and 

evolve, I believe they will gain wider accep-

tance across the board. These devices have the 

potential to help clinicians collect more accurate 

and objective wound data allowing for better doc-

umentation and the formulation of more effective 

wound management. This is a key area of new 

research to keep our eyes on. 

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 educa-

tion, diabetic foot care, wound care, limb salvage, 

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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Figure 3. Thermal imaging shows no infection on left foot; 
shows infection in right little toe.

Figure 2. A) Moleculight i:X illuminates the wound and 
surrounding area with violet light, exciting the wound tissues 
and bacteria and resulting in endogenous production of 
fluorescence signals, without additional contrast agents. B) 
The image produced by the device showing various layers of 
florescence within the wound bed.
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Reported incidence rates for ankle sprains range from 15% to 45%. This study 
looked at self-reported ankle instability in regional European football players 
and found that age and injury repetition as well as exposure time and position 
on the field were associated with instability rates, suggesting the need for 
specific prevention strategies.

By A. Cruz, R. Oliveira, A.G. Silva

Football [known in America as soccer] is one of the most 

popular sports worldwide, with an increasing number of active 

players as well as spectators. Assuming that one athlete plays 

on average 100 hours of football per year (about 50 hours per 

player for a local team, up to 500 hours per player for a profes-

sional team), it is estimated that every player will incur at least 

one performance-limiting injury per year. In a 15-year epidemi-

ological study, Agel et al [2007] found that approximately 17% 

of game and practice injuries restricted participation for at least 

10 days post-injury. 

The injuries sustained in football most frequently occur to 

the lower extremity, with ankle and knee areas being the most 

affected. Studies have defined the ankle sprain as one of the 

most common sports injuries, with a value of 15% to 45% inci-

dence over football season. Most ankle sprains are due to lateral 

or medial forces over the ankle or foot resulting in excessive 

inversion or eversion, respectively. Ankle sprains represent 75% 

of all ankle injuries and 85% to 90% occur in inversion. Func-

tional treatment of an acute ankle inversion trauma leads to full 

recovery in the majority of the patients, but more than 40% of 

these patients suffer from recurrent sprains or giving away.

Ankle joint instability includes both mechanical and 

functional instability conjoined with a wider range of possible 

dysfunctions. Mechanical instability refers to objective mea-

surements of ligament laxity, whereas functional instability is 

a subjectively reported phenomenon characterized by repet-

itive episodes of “giving away” or instability about the ankle 

during daily living and sports activities and/or the incidence 

of recurrent, symptomatic ankle sprains. Along with increased 

laxity, patients with chronic ankle instability are thought to 

have disturbed neuromuscular control of the ankle caused by 

damage to muscles, receptors, or nerves by the initial ankle 

inversion injury. Associated with ankle instability, there are 

impaired proprioception, neuromuscular and postural control, 

and strength deficits.

Also, individual personal factors, such as a history of mus-

culoskeletal injury and level of self-efficacy, will affect percep-

tions and behaviors. How a patient responds to impairments 

influences his or her perception of the injury and behavior, 

including motor output, in the presence and aftermath of the 

injury. 

Despite the lack of consensus, some risk factors for foot 

Functional Ankle Instability 
Prevalence and Associated Risk 
Factors in Male Football Players
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and ankle injuries are listed in the literature: anthropometric 

measures, lack of structured warmup training or inadequate 

training, previous injuries, dominant limb, and position in the 

field.

The prevalence and impact of ankle sprain on society and 

healthcare systems along with sports structures support the 

need for continued research related to the prevention, treat-

ment, and rehabilitation of ankle sprains and their associated 

sequelae.

Most studies to date have focused on prevalence rates 

and risk factors in elite teams, but the continuous growth of 

smaller teams and the increasing number of participants justify 

the need for studies of this different context. While the level 

of competition is lower than national leagues, athletes from re-

gional teams have poor environmental training conditions, less 

intense training or structured warm-up routines, and are likely 

to not have a specialized medical team in their club to support 

them in case of an injury when compared to elite teams. These 

factors can contribute to higher rates of chronic ankle instabil-

ity. Therefore, the primary aim of this study was to determine 

prevalence rates of self-reported ankle instability in football 

players from professional senior regional divisions in 2 districts 

of Portugal’s central area. A secondary aim was to explore the 

association between extrinsic factors and ankle instability in 

these football players.

2. Methods
Participants: All clubs (n = 66) from Coimbra and Aveiro 

[both in Portugal] regional male senior football divisions (n 

= 66) during season 2016/17 were contacted by e-mail or 

telephone requesting permission to include their athletes in the 

present study. A total of 58 clubs answered positively. Then, all 

players from each of these 58 teams were invited to enter the 

study. Demographic and anthropometric data were recorded 

concerning age, height, weight, years of training, mean number 

of training hours, position in camp along with specific questions 

related to an ankle injury. These included: previous history of 

injury, reinjury, and feeling of giving-away. Also, athletes that 

reported to: 1) have had at least one sprain, and functional 

inability to load while walking using crutches; and 2) have had 

at least a repeated sprain (recurrence) after the first injury or 

subjective feeling of instability or “giving away” on the ankle, 

were then asked to fill in the Cumberland Ankle Instability Tool 

[CAIT; Portuguese version]. A score of 24 or less on the CAIT 

scale  was indicative of functional ankle instability in line with 

the International Ankle Consortium guidelines. The CAIT is a 

simple, reliable, and valid questionnaire for discriminating and 

measuring the severity of functional ankle instability enabling 

more homogenous subject groups to be identified, objectively 

defined, and compared. [Exclusion] criteria were defined in 

line with the recommendation from the International Ankle 

Consortium.

Statistical Analysis: All statistical analyses were conduct-

ed using SPSS for Windows Version 15.0 (SPSS Inc., Chicago, 

IL, USA). A global analysis for sample profile was made using 

descriptive statistics and presented as means ± standard 

deviations (SD) for continuous variables and as absolute 

frequencies for ordinal and nominal variables.  Chi-squared 

statistical tests were carried out to assess if the occurrence of 

serious sprains, repeated sprains and instability varied among 

playing positions as well as dominant limbs. A t-student test 

was applied to assess for between group differences in terms of 

age, height, weight, or weekly training hours as well as CAIT 

values. Potential associations between variables such as history 

of injury, reinjury and giving away episodes were explored 

using the Spearman Rho test. Spearman Rho r-values (r) were 

interpreted as weak (0.01 - 0.40), moderate (0.41 - 0.69), or 

strong (0.70 - 1.00). The significance value was established at 

P < 0.05.

3. Results
A total of 1044 athletes from 58 clubs were invited to partici-

pate in the present study. Of these, 589 (56.4%) male football 

players accepted to participate: 68 goalkeepers, 197 defenders, 

177 midfielders and 147 forwards and their mean (±standard 

deviation) age, height and weight was 24 ± 5 years old, 177 ± 

6.3 cm and 77 ± 8 Kg, respectively .

Of the 589 athletes, 290 (49.2%) reported a history of 

previous sprain. Considering this group of 290 athletes, 170 

(58.6%) reported having repeated the injury and 112 reported 

subjective feelings of “giving away”. 

A total of 117 (40%) of the athletes that reported a history 

of injury scored less than 24 in the CAIT in at least one of 

the limbs, ie, had self-perceived instability. Among these 117 

athletes, 48 (41%) presented bilateral instability, with the re-

maining presenting instability in the right (n = 42, 36%) or left 

Continued on page 34
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lower limb (n = 27, 23%). Considering the total sample, it is important to 

notice that a proportion of 1 in every 5 players (19%) presents instability 

and, from these, 2 in every 5 players (41%) presented bilateral complaints.

Our results show that the position in camp is associated with the oc-

currence of serious ankle sprains (P = 0.009), as well as the presence of 

instability (P = 0.02) as presented in Table 1 . In the analysis of cell count 

versus expected count, we found defenders and forwards to have greater 

rates of injury and instability. 

Most of our athletes chose “right” as the dominant member, for a 

total of 82%. Our study found no differences between rates in right or 

left-sided in the existence of injury, reinjury, or the presence of instability. 

However, considering giving away episodes, our study shows an associ-

ation between the dominant limb and existence of giving-away episodes 

(P = 0.02, χ2 = 9.69) with a higher cell count in left dominance athletes, 

meaning left-sided players report higher rates of giving-away episodes.

Also concerning laterality and how it is related to the side of instabil-

ity, a significant association was found (P = 0.02, χ2 = 14.52), indicating 

that instability, as measured with CAIT, was associated with dominant 

limb. 

An important result of our study was defining the association be-

tween first injury and the recurrence, as well as first injury and subjective 

feelings of giving away and instability. We found a significant association 

between a first injury and a subsequent recurrence injury as well as with 

episodes of giving away and instability with Spearman Rho r-values (r) 

reflecting moderate (0.41 - 0.69) correlations [Table 2. is available in the 

online original version.]

Reinjury was also associated with giving away with a moderate cor-

relation and giving away was strongly correlated with CAIT values.

4. Discussion
Male football players in regional teams reported a high prevalence of 

ankle sprains, reaching half of the total number of athletes in our sample, 

along with high rates of reinjury (58.6%). The number of reinjuries 

observed and the tendency for these injuries to be chronic may suggest 

that rehabilitation programs used at clubs may not be adequate. Equally 
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relevant were the findings that half of the players with reinjury develop 

self-perceived ankle instability and the fact that 2 in every 5 players with 

instability present a bilateral problem. Such values should lead to some re-

flection from either technical teams or medical teams once they represent 

a significant loss of players’ availability as well as associated expenses and, 

more importantly, leave sequelae and chronic impairments with effects on 

athlete’s future sports performance and well-being.

Studies regarding injuries associated with different skill levels have 

produced contradictory results. Nielsen and Yde [1989] found the injury 

rate during games was highest at the division level and lowest at the series 

level. Whereas during practice, the outcome was the reverse. Blaser and 

Aeschlimann [1992] reported that the highest frequency of injury was 

seen in the lower leagues. The need for more studies targeting lower-level 

competition is evident to identify specific needs.

The context in competition level is usually related to different 

training equipment and different turf conditions, along with less time for 

practice. Teams from lower competition levels have fewer training periods 

during a week. In a study with top Swedish male football teams, the aver-

age number of training sessions/week recorded was 5.7 with an average 

weekly period of 7.5 to 10.5 hours. In our study, mean number of hours 

for exposure time during weekly training was 5.5, usually distributed in 

3 training sessions. This difference is important and may be compelling 

of the need for more technical training leaving aside adequate warm-up 

or stretching periods when considering minor leagues as the ones we are 

studying.

Concerning risk factors, we found no association between anthro-

pometric features and ankle injury, reinjury, or instability. Hägglund et al 

[2006] found that none of the anthropometric variables [height, weight, 

BMI] were significantly associated with injury. Milgrom et al [1991] report-

ed that during basic training, male military recruits who were taller and 

heavier were at increased risk of suffering an ankle injury. Different sports 

with specific technical gestures and movements and different contexts 

disable the possibility of general conclusions. So further studies must be 

enrolled focusing on anthropometric measures to determine if it represents 

a risk factor to consider particularly in contact sports like football and 

associated with ankle injury.

Although most authors have stated that the field position played does 

not influence the injury rate, other studies have found that position played 

could determine a greater risk of injury. In a study concerning youth foot-

ball, Price et al [2004] found defenders and midfielders sustained higher 

rates of injuries, while Hawkins and Fuller [1996] found the same risk 

associated with defenders only. We found defenders and forwards to have 

higher rates of injury and instability. The high injury incidence among 

defenders could well be attributed to the need for defenders to take greater 

risks and be more reactive to prevent attacking situations and goals being 

scored with higher intensity in contact, as well as heading and jumping 

associated. Advanced players usually sprint and tackle before kicking and 

are also subjects of contact from other team defenders. Higher velocity in 

attacking positions requiring a constant change of direction and accelera-
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tion and deceleration may lead to higher injury 

probability.

These studies refer to overall injuries, not 

specifically to ankle injury or instability, pointing 

the need to develop specific analysis focusing on 

different types of injuries.

Although the evolution of football tends 

to make players more available to change field 

positions, the fact is that defenders maintain 

their defending tasks, despite different coach-

ing strategies. While more advanced players 

also maintain offensive strategies related either 

with physical performance forcing contact and 

tackling or velocity. Defining the field position 

as an extrinsic risk factor would be important to 

develop different prevention strategies amongst 

players, creating specific training protocols.

The literature is not clear whether limb 

dominance is a risk factor for suffering an 

ankle-ligament sprain or to develop signs of 

instability. Limb dominance has been implicat-

ed as a risk factor for lower extremity trauma 

because most athletes place a greater demand 

on their dominant limb, producing increased 

frequency and magnitude of moments about 

the ankle, particularly during high-demand 

activities that place the ankle at risk. Our study 

focused on the relation between laterality and 

chronic ankle instability and found a statistically 

significant portion of athletes showed signs of 

self-perceived instability in their dominant limbs 

according to CAIT results. It remains undeniable 

that athletes tend to develop a great number of 

automatic patterns with a dominant limb pref-

erence (kicking, landing from jumps, initiating 

a sprint) placing that limb under higher stress 

and demand. When one considers landing from 

jumps is a key among injury mechanisms, along 

with contact between players (which can occur 

during kicking), it is plausible that dominant 

limbs are subject to a higher risk of injury/rein-

jury. Also, we should expect athletes to be more 

aware of subjective feelings related to their limb 

of preference and even have greater memory of 

events associated with them. The laterality issue 

is, therefore, an aspect with which the athletes 

may present higher retrospective confidence. 

Also worthy of reflection is the high rate of 

bilateral instability which may lead to the need 

for a deeper analysis concerning the origin of the 

problem, once it may be related to central chang-

es concerning motor control. Futures studies 

should analyze this question with a specific focus 

on these subjects. This result may be related to 

deficient training programs, placing the athletes 

at a higher risk of injury instead of focusing on 

prevention strategies. This conclusion must be 

supported by other and more specific studies 

related to training structure in these teams.

Perhaps the most frequently studied risk 

factor for lateral ankle-ligament sprains is a 

previous sprain of this complex. This is based on 

the fact that disruption of a ligament may com-

promise an important biomechanical stabilizer 

creating partial deafferentation of the ankle. Our 

study found statistical significance in the relation 

between the existence of a primary injury to 

the ankle and reinjury, as well as with self-per-

ceived instability. The literature is divided about 

whether a previous sprain influences the risk for 

a future sprain. One of the original prospective 

risk factor studies is the work of Ekstrand and 

Gillquist [1983] where an increased risk for 

lateral ankle-ligament injury in athletes who 

had suffered a prior ankle-ligament sprain was 

reported. Subsequent studies of soccer and bas-

ketball athletes and military recruits undergoing 

basic training found that they were at increased 

risk for lateral ankle ligament injury after suffer-

ing a prior ankle injury. However, other studies 

of athletes participating in similar sports have 

revealed no increased risk for lateral ankle liga-

ment injury after suffering a prior ankle injury.

According to our findings, after first injury, 

athletes are more predisposed to the repeti-

tion of the same injury, and also a significant 

relation was found between the repetition of the 

sprain and further sensation of giving away and 

instability, enhancing the existence of a chain 

Continued from page 35 Table 1. Results concerning intrinsic and extrinsic factors related to ankle injury.

The number of reinjuries 
observed and the tendency 

for these injuries to be 
chronic may suggest that 

rehabilitation programs used 
at clubs may not be adequate.

Continued on page 39
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of events toward a chronic ankle instability. In 

Hertel’s new model for instability published in 

2019, the author states that repeated episodes 

of giving away and recurrent ankle sprains are 

likely to produce further secondary tissue dam-

age, thus resulting in additional pathomechanical 

impairment.

One explanation for the divergent findings 

may be that the condition of the joint after injury 

not only depends on the index injury and the 

associated damage to the ligaments, muscles, 

and deafferentation of the joint, but also on what 

type of rehabilitation was administered, whether 

the player complied with the rehabilitation 

program, and the quality of recovery that was 

achieved. Future studies should focus on this 

point or, at least, include it as an evaluation item.

The natural progression of acute ankle 

sprains is for players to report gradual improve-

ment as the initial symptoms of pain, swelling, 

and loss of function subside in the weeks after 

injury.

However, lack of compliance with treatment 

associated with team’s pressure to an early return 

to practice and competition may be responsible 

for the existence of incomplete rehabilitation.

On the other hand, our study confirms the 

existing theory that reinjury leads to constant 

feeling of giving away and instability, which 

some authors consider to be a cycle conducive to 

injury repetition and chronic instability.

[Limitations to the study can be found in 

the authors’ original publication; see page 32 for 

location.] 

Conclusions 
The discussion about factors that may represent 

a possible risk factor for injury in sports is as 

important as the training strategies or results. 

When one considers ankle injury, the inclu-

sion of strategies to avoid injury repetition that 

leads to chronic ankle instability seems urgent, 

despite the lack of local supportive studies. 

Factors like age, quality in training protocols, 

position played, limb dominance should be taken 

into account as factors to consider while prevent-

ing chronic ankle instability.

In a moment when prevention is the key to 

effective clinical work in sports, more individu-

alized clinical/physical work should be planned 

to answer more specific framing for different 

athletes.

More studies should be developed to 

establish definite significant relations between 

different factors and injuries to prevent the 

absence of players along with the development 

of chronic symptoms. 
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Managing patients with 
hypertrophic scars can be 
challenging, with a variety 
of conservative treatment 
options suggested in 
the medical literature. 
This review summarizes 
conservative treatment 
options for hypertrophic 
scars, focusing on the 
mechanisms of action, risks, 
complications, and efficacy 
of various options.  

By Laura-Ashley O’Connell, DPM; 

Adrienne Estes, DPM, MS, AACFAS, 

FAPWHc; and David Shofler, DPM, MSHS

Hypertrophic scarring is a cosmetically displeas-

ing result that is symptomatic of wound healing 

disruption. Painful scarring is relatively common 

after surgical intervention, with 40% – 70% of 

patients experiencing some level of excess scar 

tissue formation.1   Hypertrophic scar formation 

is typically apparent by 4–8 weeks after skin 

injury. Scarring may occur on any body part after 

dermal trauma, but hypertrophic scarring most 

commonly affects the ankles, knees, shoulders 

and pre-sternal skin. Postsurgical scarring can 

be particularly painful on the legs and feet due 

to the rubbing caused by clothing, footwear, and 

ambulation. 

Hypertrophic scar tissue is visibly elevated 

with itching, pain, or discoloration and typically 

indicates the wound is stalled in the inflam-

matory phase of healing. Hypertrophic scars 

are characterized by their elevation of less than 

4mm with red/pink coloration. They do not 

extend past their geographic margin and tend to 

regress spontaneously when the tissue enters the 

remodeling phase of healing.2 They mostly con-

sist of Type 3 collagen that forms parallel to the 

epidermis.3 The undesirable appearance may lead 

to psychological effects on the patient including 

anxiety and depression.

Hypertrophic scars are most commonly seen 

in children and young adults, age 10–30 years. 

This group is more prone to trauma and has a 

greater quantity of elastic fibers in the skin, which 

increases tension and causes irritation with scar 

formation. A greater rate of collagen synthesis oc-

curs in this population as well, enabling increased 

formation of scar tissue.3 Hypertrophic scarring 

is more common in patients with darker skin pig-

mentation, with a prevalence of 4.5% – 16% in 

the African American and Hispanic populations.4 

Hypertrophic scars are common in burn patients 

and after surgery. Other risk factors include local 

inflammation and personal or family history of 

hypertrophic scarring. 

Wound healing occurs in 4 phases: hemo-

stasis, inflammation, proliferation, and remodel-

ing. Initially, platelets control bleeding and a clot 

becomes a fibrin scaffold for cellular migration 

and ingrowth for tissue formation. Inflammatory 

cells secrete growth factors and cytokines, which 

initiate cellular proliferation. Devitalized tissue is 

removed with this process, as recruited mono-

cytes differentiate into macrophages. The prolifer-

ation phase consists of angiogenesis and collagen 

synthesis, with keratinocytes migrating into the 

dermis to form granulation tissue. Myofibroblasts 

proliferate at wound margins with actin filaments 

to contract and bring the wound edges together. 

Keratinocytes promote growth of new tissue from 

the periphery, in toward the center of the wound. 

The remodeling phase converts healing tissue 

into mature tissue with degradation of excess 

components and extracellular matrix while type 3 

collagen is converted to type 1.5,6

Disruptions of unknown origins that 

prolong the inflammatory phase cause in-

creased fibroblast activity and production of 

excessive extracellular matrix by fibroblasts. 

Angiogenesis upregulation by epidermal cells 

via vascular endothelial growth factor (VEGF) 

causes excess capillary formation, excess type 1 

collagen production, and increased scar volume. 

The remodeling phase never occurs, inflamma-

tion and proliferation continue, and excessive 

extracellular matrix is deposited.3 This results in 

an enlarged, fibrotic tissue mass at the site of the 

wound, which can become painful, discolored, 

and problematic.6

The most effective method for prevention 

of hypertrophic scars is to reduce inflammation 

and tension on the wound.4 All devitalized tissue 

should be debrided to prevent interference with 

healthy tissue ingrowth. Hemostatic dressing 

should be applied to prevent hematoma or 

seroma. Primary closure should be tension-free, 

with all incisions along resting skin tension lines 

when possible. Suture material should be of the 

appropriate strength with an acceptable number 
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of sutures to reduce mechanical stress. Inert 

materials should be used in suturing and wound 

care. If epithelialization is delayed greater than 2 

weeks, there is an increased risk of hypertrophic 

scar formation.5,6

Surgical treatment of scarring by debulk-

ing can be used to reduce scar mass, although 

it may also lead to recurrence or worsening of 

scar tissue due to increased inflammation and 

prolonged healing time. The patient must endure 

an additional procedure with risk of increased 

pain, as well as financial and emotional costs. 

Many nonsurgical treatments have been eval-

uated. While some have been proven effective, 

others have been shown to be detrimental to scar 

healing. The purpose of this review is to describe 

nonsurgical treatment options for symptomatic 

hypertrophic scar formation. The focus in this 

article will be to review the mechanism of action 

and outcomes of current and newly emerging 

treatment options. 

Treatments
Pressure Therapy

The function of pressure therapy is to reduce ten-

sion on the wound surface and prevent motion 

between wound edges to allow healing. Pressure 

dressings are noninvasive, widely available, and 

inexpensive. This makes them an especially 

useful treatment option in impoverished areas. 

Patient compliance, however, is reported to be 

an issue with these dressings, as they can be 

irritating in warm climates and produce rashes. 

It is also important to obtain an appropriate level 

of pressure with compression to prevent wound 

formation or contracture deformity.2,7,8

It has been suggested that pressure applied 

to blood vessels limits flow and prevents an 

increase in inflammatory cytokine concentrations 

to the wound site.1 It has also been suggested that 

physical compression on an area promotes tissue 

remodeling and alters activity of matrixmetal-

loproteinase-28 (MMP-28). This facilitates scar 

maturation and reduces the thickness of scars. 

Studies demonstrate no significant difference 

between high and low pressure, although there 

is an optimal pressure range which should 

be targeted; pressures of 20 – 40mmHg are 

recommended.7 Pressures greater than 25mmHg 

are needed to overcome capillary pressure and 

reduce flow sufficiently. Pressures less than 

40mmHg are recommended to prevent ischemia 

and possible paresthesia. Application is suggested 

for 23 hours per day for a period of at least 6 

months.1 This requires significant commitment 

from the patient for proper application and 

regimen compliance. It is notable that pressure 

dressings may also be used prophylactically for 

prevention of hypertrophic scar tissue formation.8 

Candy et al7 evaluated scar reduction with 

varying degrees of pressure application. The 

design was a double-blind, randomized con-

trolled clinical trial with 53 hypertrophic scars 

in 17 patients. Scars were randomly assigned 

to one of two groups: 25 scars were assigned 

to the low-pressure (10 – 15mmHg) group; 28 

scars were assigned to the high-pressure (20 – 

25mmHg) group. Garments were worn 23 hours 

per day for 5 months with monthly assessments. 

Both groups demonstrated significant decreases 

in scar thickness over the 5-month period. Nota-

bly, the high-pressure group had a significantly 

greater improvement, with a 40% reduction in 

scar thickness. Both groups had a significant re-

duction in redness, while only the high-pressure 

group had significant decrease in pigmentation. 

Overall, a pressure of at least 20mmHg improved 

scar remodeling over the study period. It should 

be noted that garments in this study were noted 

to stretch with time and reduce with pressure 

applied, so they were replaced every 2 months.  

Several additional studies have described 

the benefits of pressure garments.9,10 Howev-

er, randomized trials on the topic are limited. 

Overall, pressure therapy may be considered a 

potentially effective, noninvasive, and inexpen-

sive method for hypertrophic scar reduction with 

limited potential of complications.

Silicone Gel and Sheeting

Silicone gel is transparent, easy to apply, readily 

available, and stores well for over-the-counter 

use. It is applied as a thin layer to the wound site 

twice daily. While the mechanism of action is 

poorly understood, it is believed that the pressure 

and increased temperature with application helps 

to promote collagen breakdown.2 The silicone 

also provides a hydrating layer to the wound 

surface, preventing water evaporation and main-

tenance of a moist wound environment.2,11  While 

the gel may be slow to dry, a hair dryer may help 

expedite the delay.12 

Signorini and Clementoni12 performed a 

prospective randomized controlled trial that 

included 160 surgical patients divided into two 

groups: in group 1, 72 were treated with topical 

silicone gel applications twice daily for 4 months, 

while group 2 served as the control. The silicone 

gel group reported no adverse reactions (rash, 

irritation, or infection). At the end of the trial, 

scars were graded 1 – 4: Grade 1, normal appear-

ing skin; Grade 2, mildly hypertrophic; Grade 3, 

hypertrophic, and Grade 4, keloid. In the silicone 

gel group, 93% of patients had Grade 1 or 2 scar 

results. In the control group, 46% of patients had 

Grade 2 scar results and 26% had either Grade 

3 or 4 scar results. The difference in scar quality 

between the 2 groups was statistically significant. 

This study concluded that the silicone gel was 

effective in reducing hypertrophy of new surgical 

scars. 

Silicone sheets, which are thicker and a bit 

stiffer to shield the wound from the environment, 

are also available for scar treatment with the 

same proposed mechanism of action.  The sheets 

are translucent and discreet, but may be cumber-

some in more exposed body areas, and patients 

have reported noncompliance, especially in more 

exposed body areas.5 

In a prospective, randomized controlled 

clinical trial by Gold et al,11 96 patients were 

divided into two groups: those at high risk for hy-

pertrophic scar formation (defined as scarring in 

the past), and those at low risk for hypertrophic 

scar formation (no personal history of scarring). 

After surgery, patients were randomized to either 

routine postoperative care or silicone gel sheet 

application 48 hours post-operation. Patients 

were followed for 6 months. Thirty patients were 

lost to follow up, leaving 66 patients: 35 in the 

high-risk group and 31 in the low-risk group. 

At the final follow up, there were no significant 

differences in the low-risk group between those 

who received gel sheeting and those who received 

routine wound care. One patient receiving rou-

tine wound care developed a hypertrophic scar, 

while none of the gel sheeting patients developed 

Continued on page 44
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a hypertrophic scar. Among high-risk patients, 

39% of those who received silicone gel sheeting 

and 71% of the routine postoperative care group 

developed hypertrophic scars. Although the result 

was not statistically significant, it could be consid-

ered clinically notable.  

Overall, silicone may be a useful option in 

preventing hypertrophic scar formation, espe-

cially among those with a history of uncontrolled 

scarring. Nonetheless, additional high-quality 

studies would help affirm the benefits of this 

option. 

Corticosteroids

Corticosteroids have an anti-inflammatory effect 

that reduces collagen synthesis and degeneration, 

glycosaminoglycan production, and fibroblast 

proliferation. Corticosteroids also cause vaso-

constriction via topical binding to glucocorticoid 

receptors to assist in reducing inflammation.13 

Triamcinolone acetonide (typically Kenalog®, 

Bristol-Myers-Squibb) is a commonly used 

corticosteroid for the treatment of hypertrophic 

scars. An injection of 10 – 40mg/mL triamcin-

olone acetonide is performed every 2 – 4 weeks 

until the area has flattened sufficiently.13 This 

treatment can be combined with other therapies, 

most commonly with interferon, 5-Fluorouracil, 

verapamil, laser therapy, or cryotherapy. Potential 

adverse reactions of corticosteroid injection 

use include skin and fat atrophy, dyschromias, 

telangiectasias, and injection site pain. Variable 

resolution rates have been reported.13,14 For these 

and other reasons, such injections may be contra-

indicated children.

In a study by Chowdri et al,15 58 patients, 37 

with keloids and 21 with hypertrophic scars, had 

their lesions excised. Patients received triamcin-

olone acetonide injections intraoperatively, 2 – 5 

times weekly, then monthly for 4 – 6 months. 

Injection dosages ranged from 20 – 120mg per 

dose, which were calculated based on lesion size 

and patient age. Patients were followed for a min-

imum of 1 – 2 years postoperatively. Response 

to treatment was objective, based on recurrence. 

Fifty-four of the patients (93.1%) had no recur-

rence, while 3 had partial recurrence and 1 had 

full recurrence. None had recurrence worse than 

the initial preoperative state. The most common 

adverse reactions included pain, injection-site 

dermal atrophy, and hypopigmentation. It should 

be noted that dermal atrophy persisted after the 

2-year follow-up visit, but hypopigmentation was 

noted to fade completely after 9 months. 

An emerging method of intralesional steroid 

delivery includes laser assistance. Fractional ab-

lative lasers can function at variable skin depths, 

allowing for assistance with wound healing, 

promoting collagen response, and delivering 

medications to deeper dermal layers. Triamcin-

olone acetonide is applied topically as a suspen-

sion and is delivered with a fractional ablative 

laser immediately postoperatively. In a study by 

Waibel et al,16 15 patients with hypertrophic scars 

from burns, surgery, or trauma were evaluated. 

Patients received 3 – 5 treatments every 2 – 3 

months consisting of fractional ablative laser 

therapy, followed by topical application of 10 or 

20mg/mL triamcinolone acetonide suspension. 
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Patients were instructed to soak with acetic acid 

daily and use a moisturizer 3 times daily after 

treatment. Visual evaluation of the scars was 

performed at baseline and compared to results 6 

months later. Average overall improvement was 

2.73/3.0 on the modified Manchester quartile 

score. Texture improved most dramatically, with 

12 out of 15 patients achieving a perfect score. All 

patients saw improvement in hypertrophy. Dy-

schromia improvement scores were more modest, 

although 7 patients received the highest possible 

score. Eleven out of 15 patients achieved a perfect 

score in overall improvement.  

Corticosteroid therapy, whether via intral-

esional injection or with laser-assisted delivery, 

is supported as an effective treatment method 

for hypertrophic scarring with minimal potential 

adverse reactions. 

Vitamin E oil

Vitamin E, also known as alpha-tocopherol, is a 

lipid-soluble antioxidant compound that protects 

cells from oxidative stress by decreasing peroxi-

dation of lipids, stabilizing their membranes by 

reducing free radical production by neutrophils. 

Vitamin E is able to penetrate to the deep dermis 

and reticular tissue, supporting topical use. 

Systemically, vitamin E inhibits the inflamma-

tory response, decreases collagen synthesis, and 

decreases the tensile strength of tissue.2 Vitamin 

E topical oil is inexpensive, readily available, 

and easy to apply. Disadvantages include reports 

of the potential of delaying healing. Adverse 

reactions include worsening of scar appearance, 

contact dermatitis, and eczema. 

In vitro studies have demonstrated potential 

efficacy, but in vivo studies have not been as fa-

vorable.2 In a double-blinded study by Baumann 

et al,17 15 patients were evaluated post-Mohs 

surgery. The surgical site was divided into 2 

sides: 1 received Aquaphor application twice daily 

for 4 weeks, and the other received supplemental 

vitamin E application with Aquaphor. Five out 

of the 15 patients experienced local erythema, 

irritation, rash or itching, and 4 discontinued the 

treatment as a result. There was no significant 

difference in appearance between the 2 sides, 

although authors noted clinically better appear-

ance in the Aquaphor-only side. Appearance was 

not quantitative and was defined purely by expert 

opinion visually. 

Vitamin E topical oil may flatten the scar 

and promote hydration, but it can also decrease 

scar strength and leave healed epidermis thin and 

vulnerable. There is little evidence to support that 

it may accelerate healing or improve scar appear-

ance, and the adverse effects may outweigh the 

benefits. 

Bleomycin 

Bleomycin is a cytotoxic antineoplastic, antiviral, 

and antibacterial agent that inhibits DNA synthe-

sis. It is a secondary metabolite of Streptomyces 

verticillus and is often used to treat warts. It 

functions by decreasing TGF-β1, which reduces 

collagen synthesis by fibroblasts. It also reduces 

levels of lysyl oxidase to influence collagen mat-

uration and induces apoptosis to promote the re-

Continued on page 46
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modeling phase of wound healing. As a treatment 

for hypertrophic scars and keloids, bleomycin is 

typically injected as 0.1mL, with quantities 1.5IU/

mL monthly for 2 – 6 sessions total.5 

Bleomycin is easy to administer and is 

relatively inexpensive. However, reported adverse 

reactions include injection-site pain, ulceration, 

atrophy of surrounding tissue, and hyperpig-

mentation. Systemic symptoms are not typically 

seen with cutaneous injections, although toxicity 

is noted to be 200 – 300IU after total dosing 

(pulmonary fibrosis may occur at doses more 

than 400IU.)18 Systemic symptoms include 

Raynaud’s phenomenon, gangrene, neutrophilic 

eccrine hidradenitis, alopecia, hyperpigmentation, 

scleroderma or pulmonary fibrosis in exceedingly 

high levels of exposure. 

Outcomes for use in hypertrophic scars 

and keloids have been demonstrated to be fairly 

good, with complete flattening in 54% – 73% of 

keloid patients19 in a study featuring 14 patients 

with 15 keloids or hypertrophic scars that were 

unresponsive to corticosteroid injections, pres-

sure therapy, surgical excision, or cryotherapy. 

Authors used a needle-free injector to adminis-

ter multiple bleomycin injections for a total of 

0.4mL/cm2 every 4 weeks. Treatment continued 

until cosmetic appearance was acceptable (2 – 

6 sessions over 16 – 24 months). Scars were 

evaluated based on scar thickness, scar pliability, 

erythema, and self-assessment. After treatment, 

73.3% demonstrated complete flattening and 

20% showed significant flattening, while 93% 

experienced complete softening. Eighty-seven 

percent of patients had no erythema. Temporary 

mild-to-moderate pain was noted after injections 

in half of the patients. Other side effects included 

hyperpigmentation, dermal atrophy, ulceration, 

and crusting. 

Jet injections were also used to good benefit 

in a clinical trial with 50 hypertrophic scar and 

keloid patients.  Injections were performed every 

15 days for 3 rounds of injections, followed by 

a 2-month break, and then a fourth injection.20 

Two months passed prior to final evaluation. A 

total of 44% of patients had complete flattening, 

22% had significant flattening, 14% had adequate 

flattening and 20% had no improvement. Seven 

patients had recurrence of the lesion. The most 

commonly noted adverse reaction was itching. 

Overall, bleomycin has the potential of 

yielding high regression, low recurrence, and 

few adverse reactions.20 Nonetheless, additional 

investigations would be helpful in confirming 

these findings.

Cryotherapy

Cryotherapy is performed with liquid nitrogen 

and delivered via intralesional cryoprobe needle, 

spray, or direct contact, thereby freezing the scar 

from the center outwards, producing an outcome 

similar to frostbite. This frostbite-type vascular 

damage (as opposed to burn injury) causes tissue 

necrosis, which promotes secretion of cytokines 

to alter the response of fibroblasts, reducing 

hypertrophic tissue formation. It is recommended 

to freeze the scar, and 5 – 10mm of uninvolved 

perilesional tissue. The literature reports variable 

success rates from 32% – 74% after multiple 

treatment sessions.5 It has been noted that hy-

pertrophic scarring improved to a greater extent 

when cryotherapy was combined with corticoste-

roid injections.5

O’Boyle et al21 performed a review that eval-

uated 15 articles, which were all Level 4 (low evi-

dence base) studies. Data regarding a total of 334 

patients with 398 scars were reported. Overall, 

patients experienced 63% mean scar volume re-

duction and 58.5% mean surface area reduction. 

Recurrence rates were reported to be 0% – 24%.  

Mourad et al22 had demonstrated that intrale-

sional delivery had statistically significantly better 

results than spray and direct contact administra-

tion Patients experienced decreased deformity, 

anxiety, pain, and itching. Some patients reported 

hypopigmentation, increased pain, prolonged 

healing, and recurrence. It was concluded that 

cryotherapy was a safe technique to produce 

effective scar reduction in few treatments.21

Botulinum Toxin A

Botulinum toxin A is a neurotoxin produced by 

Clostridium botulinum that blocks neuromuscular 

transmission. This blockade decreases muscle 

and skin tension via paralysis, stimulates collagen 

formation, and inhibits DNA synthesis during 

scar healing, causing the fibroblast cell cycle to 

pause in a non-proliferative stage. Lee and Jang 

reviewed several studies and found the standard 

protocol would have patients receive an injection 

of 70 – 140IU of the toxin per session every 1 – 3 

months for a total of 3 – 9 months, making 3 ses-

sions total.5,25 Treatment was usually performed 

as an adjunctive therapy to other conservative 

treatment options. 

In a prospective clinical study that specifical-

ly looked at the use of botulinum toxin A in hy-

pertrophic scars, Xiao et al23 randomly assigned 

19 patients to receive 2.5U/cm3 botulinum toxin 

A injections monthly for 3 months, with a min-

imum follow up of 6 months. Patients and sur-

geons subjectively evaluated the result. Patients 

reported improved scores for redness, itching, 

and pliability as well as high rates of therapeutic 

satisfaction. Seven patients reported they had 

excellent outcomes, while the surgeons identified 

excellent outcomes in 4 patients. Twelve patients 

reported good outcomes while surgeons reported 

15 patients with good outcomes. Overall, both 

surgeons and patients were satisfied with the 

result of botulinum toxin treatment alone. 

Huang et al24 performed a split-face, 

double-blind, randomized controlled trial with 

43 patients undergoing epicanthoplasty. Patients 

received either 5U botulinum toxin A or saline 

injection to the surgical site area of either eye at 

6 – 7 days post-operatively at the time of suture 

removal. Patients were followed for a minimum 

of 6 months. A total of 30 patients completed 

the trial. The most notable improvements were 

seen at the 3-month follow up appointment, 

with results becoming more equivalent between 

eyes by the end of the 6-month follow-up period. 

Approximately 86% of patients perceived im-

proved outcomes with botulinum treatment. No 

severe complications were reported. although one 

patient experienced temporary lid droop, which 

resolved after 6 weeks. Early application of botu-

linum toxin A can be used to prevent post-oper-

ative hypertrophy with good patient satisfaction 

and minimal complications. As the effects were 

noted to assimilate between sides by the 6-month 

follow up, it should be noted that the positive 

effects of botulinum toxin A may be temporary. 

Kim et al25 performed a double-blind ran-

domized controlled trial with 45 patients who had 

presented to the emergency room with forehead 

Continued on page 49
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lacerations. Wounds were closed by 2 plastic 

surgeons and patients were sent home with in-

structions to report to a wound clinic every other 

day for a week. On postoperative day 5, sutures 

were removed, and the patients were random-

ized for the study: 24 patients received dermal 

injections of 5IU/cm botulinum toxin A at 

several points around the scar, while 21 received 

saline injection in similar locations. Follow up 

occurred at 1, 3, and 6 months postoperatively.  

On histological examination, there was a higher 

density of collagen fibers present in the control 

group, supporting the hypothesis that botulinum 

toxin A has favorable effects on scar formation. 

Elasticity, pigmentation, and erythema were 

more similar to normal skin than the control 

group. Improvements in scar width, height, pig-

ment, pliability, and discomfort were statistically 

significant compared with the control group, but 

there was no significant difference in observer 

and patient scar assessments. There were no 

reported adverse reactions from the treatment. 

Overall, botulinum toxin A injections may 

be an efficacious treatment for the prevention 

of hypertrophic scarring, with moderate benefit 

demonstrated and a low incidence of adverse 

events. It is questionable whether the results 

achieved by botulinum toxin A may diminish 

with time, thus a quality prospective study with 

long-term follow up is needed to determine 

significance. 

5-Fluorouracil

5-Fluorouracil is a chemotherapeutic agent that 

acts to prevent angiogenesis and fibroblast pro-

liferation by inhibiting DNA synthesis in tumor 

cells. It also prevents expression of collagen type 

1 that is induced by TGF-beta.26  5-Fluorouracil 

is typically delivered as an intralesional injection 

of 50 – 150mg that is performed weekly for 12 

weeks.27 It can be used alone or in combination 

with corticosteroid injections. Higher success 

rates have been reported when delivered with 

corticosteroid injection, due to significant pain 

when used alone.3 

In a comprehensive review of 21 publi-

cations, Shah et al26 evaluated 5-fluorouracil 

in the treatment of hypertrophic scarring. 

Doses administered were 50 – 100mg per 

injection with 2 – 16 injections total at weekly 

or biweekly intervals. Follow up ranged from 

6 – 18 months. Most patients were found to 

have had good-to-excellent flattening of lesions 

(typically 68% – 90%). Low recurrence rates 

were reported by all the authors included in 

the review, with a majority demonstrating zero 

patients with recurrence. Adverse reactions 

included pain in 95% – 100% of patients, along 

with ulceration, itching, superficial necrosis, 

tissue slough, hypopigmentation, and infection, 

though at much lower rates. Decreased incidence 

of adverse events overall was reported when 

5-fluorouracil was combined with corticosteroid. 

Due to the high rate of side effects, it has been 

recommended that 5-fluorouracil be used with 

a corticosteroid, and only in patients who have 

failed other therapies.26

Cannabinoids

Cannabinoids can be divided into 3 groups based 

on their origins: phytocannabinoids from plants, 

endocannabinoids produced within the body, 

and laboratory-produced synthetic cannabinoids. 

Cannabidiol acts as an agonist at CB1 and CB2 

receptors throughout the body. These receptors 

have differential binding to THC, cannabidiol, 

and endocannabinoids, based on their location. 

Studies have been performed recently to eval-

uate the effect of cannabidiol in neurologic and 

anti-inflammatory conditions, as CB1 and CB2 

receptors are noted along sensory nerve fibers, 

inflammatory cells, and in adnexal structures. It 

is proposed that cannabinoids may have some 

utility as topical medications in wound healing.28

CB1 agonists have anti-inflammatory 

properties and may therefore reduce pain. In 

a study performed by Kim et al,29 wounded 

mice treated with topical CB1 agonists demon-

strated greater recovery of epidermal barrier 

function, as well as significantly decreased skin 

fold thickness in chronic and acute inflamma-

tion. Topical CB1 agonists have been shown to 

decrease mast cell recruitment, blood histamine, 

inflammatory mediators, and myeloid immune 

cell infiltration.28 CB1 and CB2 agonists have an 

antinociceptive effect as well, which has been 

shown to be dose-dependent in mice models. It 

was demonstrated that topical CB1/CB2 agonists 

plus morphine reduced pain more effectively 

than topical morphine alone. 29 This finding 

supports that topical cannabinoids can be used 

to reduce pain.

The CB2 receptor is expressed by effector 

cells in the skin during wound healing. This, 

combined with its known involvement in inflam-

mation, fibrogenesis, and cellular proliferation, 

led some to believe it could have a role in the 

regulation of skin wound healing. To test that 

hypothesis, Wang et al30 treated mice excisional 

wounds with a topical CB2 agonist and analyzed 

presence of inflammatory infiltrates, expression 

of cytokines, fibrogenesis, and wound re-epi-

thelialization. It was found that CB2 receptor 

activation decreased neutrophil and macrophage 

infiltration, enhanced keratinocyte proliferation 

and migration, accelerated wound re-epithelial-

ization, decreased accumulation of fibroblasts, 

and decreased collagen production. This study 

concluded that CB2 agonists may aid in wound 

healing by decreasing inflammation, acceler-

ating re-epithelialization, and decreasing scar 

formation.

Due to the ubiquitous availability of over-

the-counter cannabidiol products, clinicians 

would be wise to ask all patients about their use, 

as drug-drug interactions are not well-studied at 

this time.

Conclusion
There are many emerging treatments for 

hypertrophic scarring. Consideration of clin-

ical evidence is helpful in guiding the use of 

currently available options, with deference to 

patient desires. Future investigations may help 

bolster clinical evidence, as randomized trials are 

generally lacking on this topic. Currently, there 

is a need to develop a consistently successful 

regimen to be regarded as a standard by which 

to treat. The most significant limiting factor to 

determining a standardized treatment protocol 

appears to be lack of prospective randomized 

controlled trials with large sample sizes or stud-

ies with unbiased results. It is recommended that 

additional research be performed to determine 

the best method or gold standard for nonsurgical 

scar treatment. 
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DorsiFLEX: Physical 
Therapy Device for 
the Treatment and 
Prevention of Plantar 
Fasciitis, and More
Jim Cooper, a world-class runner during the 

1980s and early 1990s, developed bilateral 

plantar fasciitis late in his running career. He 

sought help from a physical therapist, he says, 

and was given stretching exercises to do—wall 

leans, heel drops, and pulling on his toes with a 

towel—none of which seemed to help.

“I started looking at the position of my foot 

when it hurt the worst,” he says. “And I noticed 

that my toes were inclined upwards and on a 

different plane than the arch of my foot.” Armed 

with this observation, he started stretching 

his feet with his toes turned upward, and his 

plantar fasciitis started clearing up almost im-

mediately, he says. After not finding a suitable 

product on the market that could help with this 

stretching exercise, Cooper applied his mechan-

ical engineering degree to develop a device to 

incline the toes upward; he received a patent 

for that device, which he called the Footflex, in 

1992.

The original Footflex was made of wood. It 

had 3 angles in the strict sagittal plane. While 

that original device is no longer commercially 

available, it led to a lasting friendship and, 20 

years later, to a collaboration on subsequent 

versions of that first device with customer Steve 

Sims. Sims was also a distance runner as well as 

the former massage therapist for the Univer-

sity of North Carolina women’s soccer team 

and Duke University’s track and cross-coun-

try teams. The two bonded over their love of 

running and mutual loathing of plantar fasciitis, 

Cooper says.

In August of 2012, the two men got togeth-

er to discuss design improvements to the Foot-

flex and developed a new prototype. They were 

joined by Cameron Bell, a Duke engineering 

graduate and former distance runner for Duke. 

“I was told by a number of medical profession-

als that while the original product was good, it 

would be much better if it could function in the 

manner in which the foot functions…,” Cooper 

says. With this guidance, their “goal was to 

develop an innovative product to employ the 

Windlass Mechanism of Biomechanics that can 

variably and selectively position the foot in a 

neutral position, everted position, or inverted 

position while performing traditional foot, ankle, 

and lower-leg stretching and strengthening ex-

ercises.” They received a patent, for what is now 

known as the DorsiFLEX, on June 14, 2016, and 

the trademark “dorsiflex” on May 16, 2017.

The current model is made of a cast alu-

minum base with machined aluminum outside 

“fingers” which are anodized black in color. 

The “inner fingers” are 3D molded glass-filled 

nylon. There is a rubber non-slip surface for the 

foot on the base. The positioning of the vertical 

and/or lateral angle is adjustable via indexed 

holes. The patented design of the fingers allows 

placement of the forefoot both vertically and lat-

erally, simultaneously.  As stated in the patent, 

“The fingers are adjustable relative to the base 

about a first axis to a variety of different angular 

orientations in the first plane. The fingers are 

also able to be adjusted at different angular 

positions relative to one another to provide for 

additional stretching of the foot in one or more 

additional planes.” The stretch is controlled 

using bodyweight. Multiple ranges of motion 

make the DorsiFLEX adaptable for most any 

foot condition and rehabilitation starting point 

and allows for personalized approaches to injury 

recovery. “The DorsiFLEX works very well for 
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plantar fasciitis rehabilitation and prevention 

when the primary cause is lost ankle range 

of motion due to muscle tightness or muscle 

weakness,” Cooper says. “We have also learned 

the DorsiFLEX has an application for helping 

people with Achilles tendon problems, turf toe, 

and hallux rigidus problems.”

While no clinical studies have been con-

ducted on the device, “in an effort to ensure we 

develop a viable product and not a gimmick, we 

have constantly sought healthcare and clinical 

input in the development, design, and manu-

facture of the DorsiFLEX,” Cooper says. And so 

far, no one has told them they are wasting their 

time. Additionally, feedback from consumers 

and healthcare professionals has been positive, 

he says, with most people experiencing pain 

reduction in 4 weeks or less and significant to 

total pain reduction in 8 weeks or less. “Re-

ports back from users are that the DorsiFLEX 

does what is promised, provides a targeted and 

amplified stretch of all the muscles in the lower 

leg and foot causing the problem,” something 

that cannot be done with a slant board or heel 

drops on stairs, Cooper says. “It is multifunc-

tional when compared to other products due to 

variability and adjustments…and can be used 

to perform eccentric exercises while also doing 

static work.”

Other differentiating features from 

products available on the market (to the best 

of the team’s knowledge) includes the ability to 

isolate the medial longitudinal arch leading to 

the big toe and isolate the bands of the plantar 

fascia and muscles of the foot leading to the 

smaller toes. Further, because the angles are 

indexed and measurable, the foot position is 

reproducible. Users can repeat the stretch and 

measure improvement at a known quantifiable 

angle—a feat, Cooper points out, that cannot be 

done with a rolled-up towel or while stretching 

against the wall. Moreover, he says that because 

the device is stable and easy to use, compliance 

is high. He recommends that users keep it in 

front of the bathroom vanity to incorporate 

stretching every day while brushing their teeth.

Out of 300 devices sold to date, of which 

about 10% have been sold to healthcare profes-

sionals, only 2 have been returned–DorsiFLEX 

has a 100% satisfaction guaranteed return 

policy. The only negative feedback received 

on the DorsiFLEX, according to Cooper, is the 

price ($165) and weight (5 pounds). Toward this 

end, the team is moving from the metal model 

to 3D injection molded manufacturing using a 

composite material, which will result in a lighter 

weight. The device will have a sleeker look, legs 

will be added so users can incline the base while 

also inclining the toes, and the gap between the 

base and fingers will be closed in response to 

user input, Cooper explains. The new model is 

in the prototyping and testing stage. If all goes 

as planned, a market launch date is anticipated 

during the first quarter of 2021. 
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Össur has expanded its line of Unloader One 

knee braces with the launch of the Unloader 

One X. The Unloader One X maintains the de-

sign elements of the classic Unloader One knee 

brace, including the patented Össur 3-Point 

Leverage System, which is clinically proven to 

improve mobility by providing pain relief for 

people with unicompartmental knee osteoarthri-

tis or degenerative meniscal tears. The Unloader 

One X also features a lightweight, low-pro-

file frame with soft edges and breathable, 

skin-friendly liners and straps. Patient-centric 

enhancements include color-coded touch points, 

redesigned Quick-Fit buckles with levered arms 

that allow for easy closure, and a streamlined, 

integrated SmartDosing system so users can 

easily adjust the brace for maximum pain relief.
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HONDA WALKING ASSIST 
DEVICE STUDIED IN 
HEMIPLEGIC STROKE 
PATIENTS, CHILDREN 
WITH CP
The Honda Walking Assist Device (HWAD) 

powered exoskeleton consists of a lumbar 

frame with motors on both sides to transfer 

force to the legs via thigh frames. This training 

device supports walking, based on the inverted 

pendulum model. Honda has been conduct-

ing research on the device since 1999. The 

company began lease sales in Japan in 2015; 

received certification to begin marketing and 

selling the product in Europe in January 2018; 

and received pre-market notification from the 

US Food & Drug Administration in January 

2019, although it is not yet available for sale in 

the United States.

The results of 2 recent studies using the 

HWAD in 2 different populations—hemiplegic 

stroke patients and children with cerebral palsy 

(CP)—were recently published, as follows:

Hemiplegic Stroke Patients: A cohort of 

16 stroke patients who suffered hemiplegia (10 

on the right, 6 on the left) were recruited to 

assess the immediate affect the device had on 

foot and ankle function. Four measures were 

used: toe-grip strength (TGS), the cross test, 

and the one maximum step (OMS) width, and 

the 10-meter walk test, which was performed 

3 times: without the device, with the device, 

and again without the device. The researchers 

compared walking speed, stride length, and hip 

joint angle during each iteration.

The results, which were published in The 

Journal of Physical Therapy Science, indicate 

that the exoskeleton had a significant impact 

on hip movement, but minimal effect on walk-

ing speed. Those patients who had a greater 

increase in velocity when using the device 

had a smaller TGS on the paralyzed side and 

a decreased OMS on both sides. The authors 

concluded that the walking measure function 

of the device was reliable, but that additional 

research is needed to determine long-term 

walking improvements. 

Children with CP: The goal of this study, 

which was published in the Journal of Neuro-

Engineering and Rehabilitation, was to examine 

gait improvements with use of the HWAD in 

children with CP. Results were based on 10 

children with spastic CP. The children were 

randomly divided into 2 groups, with Group 1 

receiving robot-assisted gait training (RAGT) 

on the first day, and non-assisted gait training 

(NAGT) the second day. Group 2 received 

the opposite. They all performed 30-second 

walking trials 10 times on a treadmill under 

both NAGT and RAGT trials. Carryover effect 

from treadmill walking was examined by hav-

ing each patient walk 5.5 meters without the 

device before and after treadmill training.

The results indicate that the patients realized 

improvements in the maximum hip flexion and 

extension angle of their affected limb with use 

of the HWAD. The researchers concluded that 

an effective gait training protocol in children 

with CP is to combine HWAD use with 

treadmill walking. 

SKININTEGRA RAPID 
CRACK REPAIR CREAM
SkinIntegra’s Rapid Crack Repair Cream formu-

la is powered by urea and rich plant seed oils 

that provide the full spectrum of omega essential 

fatty acids, antioxidants, vitamins, and proteins 

needed to help repair depleted, cracked skin. It 

New & Noteworthy
Noteworthy products, association news, and market updates

58 7.20  lermagazine.com

Image of the HWAD courtesy of C. Buesing, et al.



was developed and tested with dermatologists 

and podiatrists and is designed to promote 

healing in compromised skin, such as diabetic 

skin, mild eczema, and psoriasis-prone skin. 

SkinIntegra is free of fragrances, dyes, petro-

latum, parabens, and other potential irritants. 

It works by activating the skin’s natural repair 

process to replenish what skin is missing and 

promote healing layer by layer. According to the 

company, skin will look and feel healthy and 

restored in as little as 1 day.

SkinIntegra

skinintegra.com

SMART KNEE BANDAGE 
FOR ARTHROSIS PATIENTS
A multidisciplinary team of researchers and 

industry partners have collaborated on the 

development of a sensor-equipped prototype 

smart knee bandage that uses self-learning 

algorithms to estimate strain. Dubbed “An-

throkinemat,” this smart bandage was designed 

to support arthrosis patients in determining 

the right amount of daily exercise. All relevant 

data on the strains of the joints are collected 

and transferred to the patient’s mobile phone. 

Development of the bandage is based on the 

work of sports scientists of Karlsruhe Institute 

of Technology (KIT), Germany, and Bauer-

feind, a German bracing and support company, 

is among the project partners.

The smart bandage is equipped with 

sensors that transmit a signal to the patient’s 

mobile phone to warn against exceeding the 

strain limit. While arthrosis patients should 

do intensive exercise daily, excessive strain, 

such as hiking several hours, might stress the 

damaged joints and cause weeks of pain, said 

sports orthopedist Professor Stefan Sell of 

KIT’s Institute of Sports and Sports Science 

(IfSS).

A major challenge in the development of 

the bandage has been the search for an ap-

propriate algorithm to quantify knee strain. To 

solve this problem, machine-learning was used. 

The algorithm is trained with movement data 

and automatically learns to estimate the forces 

in the knee resulting from a movement. Some 

research findings have already been published 

in the journal Sensors. A follow-up prototype is 

also in development.

WALKASINS LOWER-
LIMB SENSORY 
NEUROPROSTHESIS

Walkasins is an external, lower-limb sensory 

neuroprosthesis intended to replace the lost 

nerve function used for detection and signal-

ing of foot pressure sensation. RxFunction 

developed Walkasins to help improve balance 

in patients who experience gait and mobility 

problems due to sensory peripheral neuropa-

thy, a disorder where the nerves in the feet are 

damaged causing numbness. In a randomized, 

controlled cross-over in-clinic trial comparing 

the effects of wearing Walkasins turned on and 

off, 16 of the 31 participants improved their 

Functional Gait Assessment outcomes score 

beyond 23, moving them from high to normal 

fall-risk status while the device was turned on. 

Walkasins are available by prescription follow-

ing evaluation by a trained clinician.

RXFunction

888/382-3518

rxfunction.com

CMS TO RESUME PRE- 
AND POST-PAYMENT 
AUDITS
The Centers for Medicare and Medicaid 

Services (CMS) has authorized Medicare 

contractors (eg, DME MACs, RACS, SMRCs, 

etc.) to once again perform pre-payment and 

post-payment audits as part of their medical 

review responsibilities. CMS had suspended 

Mobile sensors measure the movement of the knee 
joint. These values serve as training data for machine 
learning algorithms to estimate the strain of the knee 
joint. Image courtesy of IfSS.

RAPID
CRACK REPAIR
CREAM
Visible results after 1 day
Anti-fungal & Anti-bacterial benefits

WORKS ON HEELS, FEET,
HANDS AND FINGERS
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most audits as of March 30, 2020, due to the 

COVID-19 Public Health Emergency. CMS 

has indicated that due to the “importance of 

medical review activities to CMS’ program 

integrity efforts, it discontinued exercising 

enforcement discretion beginning on August 

3, 2020, regardless of the status of the public 

health emergency.” CMS indicated that if indi-

vidual providers who are selected for medical 

review believe that responding to a request for 

documentation will create a hardship situation, 

they should discuss response options with the 

contractor performing the review.

TS5 TRAVEL SOCKS

OS1st TS5 Travel Socks were designed with 

the active traveler in mind. Made with medi-

cal-grade compression, these socks help improve 

circulation by reducing the risk of blood clots, 

treating and preventing pain related to deep 

vein thrombosis, providing enhanced oxygen-

ation, and reviving legs after long stretches of 

immobility. TS5 Travel Socks feature 5 zones of 

medical-grade compression and a shaped-to-fit 

design for all foot types. Made with ultra-soft 

yet durable microfiber, they are designed not 

to bind, bunch, or pinch. Performance fea-

tures include a seamless, left/right toe design; 

moisture wicking and odor control properties; 

blister protection; and support for the overall 

foot structure.

OS1st

844/413-5457

os1st.com

TULI’S PLANTAR FASCIITIS 
INSOLES

Medi-Dyne has added Plantar Fasciitis Insoles 

to its Tuli’s brand product line. According to 

the company, these high-quality, yet affordable 

full-length replacement insoles were created 

for people who suffer from plantar fasciitis. 

Made from EVA material, Tuli’s Plantar Fasciitis 

Insoles provide cushioning using the brand’s 

multi-cell, multi-layer design which supports the 

heel for immediate comfort; the 4-degree angled 

heel helps correct over pronation. A strategically 

angled arch cradles and supports the foot and 

provides proper alignment. A metatarsal pad 

provides added comfort while a metatarsal arch 

provides additional support. The polyester cloth 

lining offers a smooth, soft surface and wicks 

away moisture.

Medi-Dyne

817/251-8660

medi-dyne.com

NOW AVAILABLE: 
GUIDELINE FOR 
PREVENTION, TREATMENT 
OF PRESSURE ULCERS/
INJURIES
The 2019 Clinical Practice Guideline for Pre-

vention and Treatment of Pressure Ulcers/In-

juries is now available for purchase. Developed 

and published by the European Pressure Ulcer 

Advisory Panel, the National Pressure Injury 

Advisory Panel, and the Pan Pacific Pressure 

Injury Alliance, the goal of this international 

collaboration was to develop evidence-based 

recommendations for the prevention and treat-

ment of pressure injuries that could be used by 

health professionals worldwide. The updated 

guidelines include the following:

•	 An updated review of the research 

literature and recommendations that 

reflect the most recent evidence

•	 A detailed analysis and discussion of 

available research

•	 Critical evaluation of the assumptions and 

knowledge in the field

•	 Recommendations for clinical practice

•	 Good practice statements

•	 Implementation considerations

•	 Description of the methodology 

used to develop the guideline and 

acknowledgements of the experts formally 

involved in the development process.

To access the website of the guideline 

governance group, visit www.international-

guideline.com. To access the Quick Reference 

Guideline, visit www.internationalguideline.

com/static/pdfs/Quick_Reference_Guide-

10Mar2019.pdf.

CLIPPERPRO OMEGA 
SELECT TOENAIL CLIPPER

The Clipperpro Omega Select Toenail Clip-

per was designed by a team of 3 orthopedic 

surgeons to improve and modernize the basic 

nail clipper and to help provide a solution for 

people who suffer with arthritis in the hand. By 
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combining their decades of experience using 

precision surgical instruments with state-of-the-

art manufacturing, this device allows for better 

control, positioning, and ease of nail cutting. 

The toenail clipper’s ergonomic die cast zinc 

handle is designed to be held in the palm of 

the hand rather than the fingertips, giving the 

user an improved grip. The blades are made of 

surgical-grade stainless steel, and they rotate 

nearly 180 degrees, which allows the user to 

comfortably clip their nails at any angle.

Azzuro

clipperpro.com

SQAIRZ ANNOUNCES 
PARTNERSHIP WITH 
ICONIC GOLFER SIR NICK 
FALDO

SQAIRZ, Windham, NH, a company whose 

new line of golf shoes was engineered around 

a patented square toe and other performance 

innovations, announced it has entered into a 

long-term partnership with legendary golfer 

Sir Nick Faldo. Extending beyond a traditional 

endorsement, Faldo is also investing in the 

company and will feature SQAIRZ in his 18 

Pars Entertainment original series, “Faldo 

Formula.”

ZENTOES ANKLE 
COMPRESSION 
SOCK SLEEVES FOR 
SUPPORTING ACHING 
ANKLES

ZenToes’ Ankle Compression Sock Sleeves 

are designed to support the arch, heel, joint, 

and top of the foot to provide pain-relieving 

pressure that improves circulation and blood 

flow. These compression ankle sock sleeves can 

be worn to help relieve inflammation caused 

by common foot injuries such as ankle sprains, 

strained tendons, Achilles heel pain, plantar 

fasciitis, and tendonitis. Made with a breathable, 

moisture-wicking material, these form-fitting 

sock sleeves are sweat and odor resistant, slim, 

and lightweight. They can be worn in a variety 

of footwear, are designed for men and women, 

and come in 4 sizes: small, medium, large, and 

extra large.

ZenToes

608/283-7807

zentoes.com

PRO-POINT MYOFASCIAL 
RELEASE TOOL
OPTP has unveiled its exclusive new Pro-Point 

Myofascial Release Tool. This portable self-mas-

sage tool measures 3" in diameter and 2-1/8" 

high. It is described as ideal for applying target-

ed, sustained pressure to help relieve tension 

and release trigger points throughout the body. 

With a pivoting suction base that adheres to 

many hard surfaces, the Pro-Point tilts for a pre-

ferred angle while targeting hard-to-reach areas; 

it can be used while standing, sitting, or lying 

down, and can also be used as a hand-held tool. 

Users can simply relax into the comfortable, 

pointed top, allowing their own body weight to 

apply light to deep pressure to help treat sore 

muscles and fascia in the feet, glutes, back, hips, 

and more. It comes with an exercise manual 

demonstrating how to effectively use the tool on 

different parts of the body.

OPTP

800/367-7393

optp.com

CYCLING CME ROAD BIKE 
TOUR, ITALY 2021
Cycling CME  will run a 7-day continuing med-

ical education road bike trip June 5-12, 2021, 

through Italy’s Tuscany region mixing CME, 

cycling, food, and culture. The base will be at 

Villa Nonno Fernando, a 19th century stone 

farmhouse. The trip offers 10 AMA Physician’s  

Category 1 credits, with lectures and learning 

that will take place in the conference room and 

on the road. Participants will cycle 35 to 50 

miles each cycling day through vineyards, olive 

groves, small medieval towns, and breathtaking 

vistas. Bring your own bike or week-long rentals 

available. Travel insurance is encouraged. See 

website for full agenda and details.

Cycling CME

cyclingcme.com

970/243-0230
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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 One of the 4 phases of wound healing
7 Exist
9 Images, slang
10 Excessive scar tissue consists mainly of  

Type 3 _____
11 NYT time, abbr.
12 Phase in wound healing where healing tissue is 

converted to mature tissue
17 Amount charged
18 Raise
20 Surgically excise
22 Whitish eyeball covering
24 Hosp. trauma center
25 They're essential for blood clotting
29 Ligated
31 Another of the phases of wound healing
34 Archipelago member
35 Amount more than normal or necessary
36 Treatment for unhealed scars using liquid nitrogen 

delivered with an intra-lesional needle or spray or 
direct contact to freeze the scar: ___therapy

DOWN
1 Type of scarring that is a cosmetically displeasing 

result
2 Upper limit
3 Tin symbol
4 Blood classification letters
5 Badly
6 ____ dressings–one of the treatments for 

excessive scarring
7 Life duration
8 Apnea specialist, for short
10 Signal
13 Biz __
14 Uncertain possibilities
15 Narrow parts
16 A study found that silicone ___ had beneficial 

results in treating scars that had not healed 
properly

19 Cut down
21 Removed
23 Inner skin layer
26 Stick
27 Take out, in a way
28 Life resume, abbr.
29 Layer
30 Opposite of ecto-
32 Top grades
33  A lot of affection, briefly

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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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 people like David succeed, we have all 
reached our goal. 
 
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

David, Retired Marine Sergeant


