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ABSTRACT 

Introduction: Emergent technologies, i.e., mono- 
polar capacitive coupled Radiofrequency (mcRF) 
and Platelet Rich Plasma (PRP) are now avail- 
able to treat conditions characterized by a failed 
Wound Healing Response. Both mcRF and PRP 
positively influence the chemical/cellular inflam- 
matory cascade to promote healing. mcRF ap- 
plication results in temperature elevation at the 
targeted structure up to 50˚C stimulating heat 
shock proteins, thus inciting the Wound Healing 
Response. Ultrasound-guided PRP injections re- 
sults in an inflammatory/reparative reaction 
through cytokinin release. Methods: Sixty-eight 
patients who have failed previous conservative 
treatment for tendinopathies and chronic liga- 
ment conditions of the elbow, hip, knee and an- 
kle/foot, were treated either with mcRF or PRP. 
Treatments were delivered directly by the inves- 
tigator, and patients were followed prospectively 
for an average of 19.7 months (range 15 to 24 
months). Results: Average age for the mcRF 
cohort was 53 years (range 17 to 88). Average 
age for the PRP group was 58 (range 19 to 90). 
The male to female ratio for both groups was 1/1. 
33 of 42 patients treated with mcRF experienced 
marked improvement (78%), while in the PRP 
group 19 of 26 patients experienced marked im- 
provement (73%) as self-assessed by study 
subjects. Discussion/Conclusion: Results of this 
study are in agreement with reports on the use 
of both technologies; however, this is the first 

time that a side-by-side comparison is establish- 
ed. PRP and mcRF represent a new approach to 
musculoskeletal pathology; both modalities aim 
at inducing a biological response and are con- 
sidered at the frontier of regenerative therapeu- 
tics. The high safety profile suggests that these, 
non-invasive (mcRF) and minimally invasive 
(PRP), office-based alternatives for the manage- 
ment of musculoskeletal conditions are valuable 
tools and should be used in accordance with a 
clear understanding of the underlying pathology. 
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1. INTRODUCTION 

Tendinopathies, chronic ligament failures and similar 
musculoskeletal conditions are painful pathologies who- 
se symptoms can be debilitating and refractory to tradi- 
tional treatment modalities. Emergent technologies, i.e., 
monopolar capacitive coupled Radiofrequency (mcRF) 
(RelēF Technology, Alpha Orthopaedics, Inc. Oakland, 
CA) and Platelet Rich Plasma (PRP) are now available to 
treat conditions characterized by a failed Wound Healing 
Response.  

Although the pain associated with tendinopathies and 
fasciopathies is generally self-limiting, symptoms often 
times persist [1]. Outcomes of current non-invasive 
treatment modalities are similar to a “wait and see” ap- 
proach [2-4] indicating of a low level of effectiveness. 
The cost of these pathologies in terms of lost productiv- 
ity and health care is significant with a clear association 
with work-related activities with an annual incidence of  

*Level of Evidence: Level II-2: Evidence obtained from prospective 
side-by-side cohorts comparative studies. 
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59 per 10,000 workers [5]. England reviewed 108 con- 
secutive patients with confirmed diagnosis of elbow 
tendinopathy [6]. These patients had failed to respond to 
a range of treatments over time and had persistent symp- 
toms for an average of 4.6 years; most cases had lasted 
for two or more and up to 19 years. Of the patients who 
were operated on, 50% stopped working, 29% changed 
jobs, and 9% retired. Only 12% returned to their preop- 
erative employment. In the non-operative patients, only 
21% remained at their original job. Based on published 
data, it is apparent that these entities are frustrating is- 
sues for patients who in many cases end up living with 
the pain, changing their lifestyle, or accepting the need 
for a surgical intervention. 

Tendinopathies [7,8] and chronic ligament failures [9] 
could result from a single traumatic situation, but more 
often than not, are the result of repeated small traumatic 
events. Microscopic examination of tissues shows dense 
populations of fibroblasts, vascular hyperplasia, disor- 
ganized collagen, and a typical absence of acute inflam- 
matory cells [10]. These conditions are believed to be 
due to a failed WHR [11]. A successful long-term out- 
come requires an adequate wound healing process. This 
may explain why many non-operative treatments are not 
successful [2-4], and why surgical interventions are 
deemed successful [12,13]. The low level of effective- 
ness of non-operative treatments appears to be related to 
the non-inflammatory nature of this condition aggravated 
by the poor blood supply [14-16] as well as repeated use 
and failure to rest. Non-steroidal anti-inflammatory drugs 
(NSAIDs) have detrimental effects on human tendon fi- 
broblasts [17]. Corticosteroid injections may have tran- 
sient short term benefits, limited long term improve- 
ment [18], outcomes worse than placebo [2], and in- 
creased risk of tendon ruptures [19] as established by 
randomized clinical trials and systematic reviews [2,3, 
19,20]. Physical therapy modalities are of no benefit [4]. 
Extracorporeal shock wave therapy has not been suc- 
cessful [21-24].  

Minimally invasive alternatives such as the injection 
of water and botulinum toxin [25-27] have had some 
success. Similar outcomes have been reported without 
injecting any substance by needle tenotomy [28].  

Non-invasive mcRF, working above 6 Mhz, has the 
ability to generate deep penetrating electric and thermal 
fields, resulting in supra-physiological temperatures 
within tendons and ligaments in the form of a heat- 
shock [29,30]. The collagen matrix in diseased heat- 
shocked tissues are partially denatured without damage 
to adjacent structures [30], and a WHR induced [31-33]. 
Heat-shock applied at the injured site will renew and 
accelerate the overall healing process [34]. Three to five 
days following treatment, immature macrophages are 
present. Between 3 and 14 days post-treatment, alkaline 

phosphatase-positive mast cells become active. Blood 
vessel increase beginning at 7 days post-treatment, fibro- 
plasia begins at 7 days, becoming more pronounced 21 
days following treatment. By 14 or 21 days following 
mcRF treatment, collagen compaction and new collagen 
appears [31].  

Platelet Rich Plasma works by activating platelets 
granules, which results in an inflammatory/reparative 
reaction through release of growth factors, chemokines 
and cytokines that regulate biological responses critical 
for effective wound healing. Platelet factor 4 (PF-4), 
vascular endothelial growth factor (VEGF), transforming 
growth factor beta (TGF-β), epidermal growth factor 
(EGF), and fibroblast growth factor (FGF) are some ex- 
amples of proteins released by platelets to control the 
migration of cells, stimulate the formation of new blood 
vessels (angiogenesis), cell growth, cell differentiation 
and deposition of new tissue [35].  

Both mcRF [31] and PRP [36] positively influence the 
chemical/cellular inflammatory cascade to promote heal- 
ing. mcRF accomplishes this through the release of heat 
shock proteins and PRP through the release of cyto- 
kines [37].  

Due to the mechanism of action, office-based mini- 
mally invasive treatment (PRP) and non-invasive treat- 
ment (mcRF) should offer more predictable clinical out- 
comes than current non-invasive alternatives [38].  

2. METHODS 

The objective of the present study was to establish a 
prospective side-by-side comparison of these new treat- 
ment modalities when utilized for the treatment of En- 
thesopathies. Study inclusion criteria included failure to 
respond to traditional conservative treatment such as 
cortisone injections and physical therapy and willingness 
to refrain from using NSAIDs and comply with study 
follow-up visits. Treatment options were presented as 
equal and patients were allowed to self-selected their- 
group. Group selection criterion by patients was mainly 
based on preconceived notions of PRP (press references 
to PRP) vs. preference for treatments that include no 
needles. In addition, the post-treatment morbidity associ- 
ated with PRP was a factor in the decision making proc- 
ess.  

From the sixty-eight patients enrolled 42 elected 
mcRF and 26 ultrasound-guided PRP preferring mcRF in 
a proportion of 1.6 to 1. All treatments were delivered 
directly by the investigator and patients were followed 
prospectively for an average of 19.7 months (range 15 to 
24 months). 

Statistical analysis involved counts and percentages. 
Study subjects that failed to return were handled under 
the basis of intent to treat (ITT). Patient satisfaction was 
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established with a Likert scale and results incorporated in 
overall success analysis. 

The treatment protocol for mcRF has been published 
elsewhere [30,39]. The area to be treated was identified 
by ultrasound and the most tender point to the medical 
examination was defined as the center or hub for the de- 
livery of radiofrequency pulses. Depending on anatomi- 
cal location, a 2 × 3 or 3 × 3 removable ink grid was ap- 
plied to the skin (Figure 1). Rapid and precise pulses of 
energy were delivered covering the area in a staggered 
fashion three times. Ten additional pulses were finally 
delivered directly to the point of maximum tenderness 
(total of 100 pulses). No local anesthetic or particular 
preparation for the treatment was used.  

The PRP was prepared by drawing 20 cc’s of whole 
blood from the patient. Utilizing a dedicated centrifuge 
(Harvest Technologies, Plymouth, MA) platelets were 
separated and concentrated in plasma so that platelet 
count was at least four times or greater above baseline 
(Figure 2). The 20 cc’s of whole blood yield about 2 - 3 
cc’s of Platelet Rich Plasma. Injection of the PRP was 
accomplished under ultrasound guidance to ensure exact 
delivery of the concentrate to the targeted structure 
(Figure 3). 

3. RESULTS 

Average age for the mcRF cohort was 53 years (range 
17 to 88). Average age for the PRP group was 58 (range 
19 to 90). Male to female ratio for both groups was 1/1. 
Based on demographics and treatments received prior to 
study enrollment it was considered that the groups were 
comparable. 33 of 42 patients treated with mcRF experi- 
enced marked improvement (78%) Table 1, while in the 
PRP group 19 of 26 patients experienced marked im- 
provement (73%) Table 2. 

4. DISCUSSION 

In the current health-care environment, patients suf- 
fering from enthesopathies reach physicians’ offices only 
after they have endure a period of “wait and see”, self- 
medication with NSAIDs, and changes in occupational 
or recreational activities without success. Patients seek 
care when they are unable or unwilling to accept the pain 
and/or reduced function associated with their condition 
[1]. Until now these individuals had been offered a set of 
poor choices, either non-invasive alternatives that for the 
most part have been ineffective, or invasive options 
which for the most part are considered effective. These 
new treatment alternatives, mcRF and PRP, allow physi- 
cians to offer non-invasive or minimally invasive effec- 
tive options that are safe. In fact, no adverse events were 
found on either cohort during the follow-up period. 

In the present study, patients treated with mcRF ob- 

 

Figure 1. Delivery of mcRF. 
 

 

Figure 2. Preparation of the PRP concentrate. 
 

 

Figure 3. Ultrasound determination of the area to be injected. 
 
Table 1. Outcomes of mcRF cohort. 

Diagnosis N = Success Failure 

Elbow tendinosis lateral 8 6 2 

Elbow tendinosis medial 2 1 1 

Functional ankle instability 19 16 3 

Achilles tendinopathy 6 4 2 

Plantar fasciopathy 7 6 1 

Total 42 33 9 

Percentage 100 78% 22% 
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Table 2. Outcomes PRP cohort. 

Diagnosis N = Success Failure 

Elbow tendinosis lateral 7 7 0 

Rotator cuff tendinopathy 12 8 4 

Gluteus medius/  
minimustendinopathy 

3 2 1 

Quadriceps tendinopathy 3 2 1 

Patellar tendinopathy 1 0 1 

Total 26 19 7 

Percentage 100 73% 27% 

 
tained a level of success that is similar to those obtained 
by other authors [37,39] and by this author on a different 
indication [40]. The level of success of PRP is similar or 
better than published [36,38,41-43]. For both technolo- 
gies the correct diagnosis and exact location of the area 
of tendinosis or fasciosis is essential to their success. In 
PRP, proper preparation and precise injection in the area 
of tendinosis or fasciosis is mandatory. Unlike other PRP 
published studies, all patients in the PRP cohort where 
injected under ultrasound guidance. 

As discussed there are many similitudes in these two 
alternatives; however they differ in other aspects. On the 
one hand, mcRF generates rapid and precise electric and 
thermal fields inducing supra-physiological temperatures 
in the form of a heat-shock (electrocoagulation) [39]. 
Physical benefits above the induction of the Wound 
Healing Response may include the denaturation of dam- 
aged collagen fibers [44-49] and the elimination of no- 
ciceptive fibers [48]. Nociceptor axons are lightly mye- 
linated or unmyelinated. RF generated non-ablative 
thermal fields have a selective effect on small unmyeli- 
nated nerve fibers [50]. Motor axons are myelinated and 
are not as susceptible to electric fields since myelin is 
dielectric (electrically insulating) [31,49,51-53]. Recent 
research has also shown that heat-shock stimulates My- 
ogenic Precursor Cells (MPCs), protein synthesis and 
stimulates an over-expression of HSPs [34,35].  

On the other hand, PRP is indicated for the treatment 
of some early forms of osteoarthritis for which mcRF 
offers no benefit, and the treatment of deep structures, 
which cannot be reached with the commercial probes 
currently available for mcRF. 

Overall patient satisfaction with mcRF tends to be 
higher than those of patients treated with PRP. This may 
be due to the pain during the initial weeks post-treatment; 
nonetheless, long-term success is comparable. 

Strengths of this study include its prospective nature, 
sample size, and the prospective side-by-side comparison 
of like treatment modalities. Weaknesses of the study 
include lack of formal randomization and its single-cen- 
ter nature.  

5. CONCLUSION 

Results of this study are in agreement with published 
data on the use of both technologies; however, this is the 
first time that a prospective side-by-side comparison is 
established. PRP and mcRF represent a new approach to 
musculoskeletal pathology; both modalities aim at in- 
ducing a biological response and are considered at the 
frontier of regenerative therapeutics. The risk/benefit 
ratio found suggests that these non-invasive or minimally 
invasive, office-based alternatives for the management of 
musculoskeletal conditions are valuable tools and should 
be used based on a clear understanding of the underlying 
pathology.  
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