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Abstract  

“Platelet Rich Plasma” (PRP) is a ubiquitous term 

for a type of therapy that applies autologous 

platelets collected from whole blood and then 

concentrated via centrifuge that are re-applied to 

injured musculoskeletal tissue.  The intent of 

most PRP therapies is to locally create or support 

a “healing response,” that instigates earlier 

healing, or to initiate a response in chronic 

degenerative and painful tissue.  Complicating 

research efforts are the high number of different 

types and methods of PRP therapies, and the 

multiple anatomic and tissue sites of treatment 

that may potentially benefit from PRP.  One of 

the greatest challenges in the development of PRP 

therapy have been translating promising 

laboratory and animal study results to clinical 

studies’ outcomes. While enthusiasm for PRP 

therapy has often exceeded the evidence to 

support therapeutic benefits, recent studies and 

experience does support the use of specific types 

of PRP therapy in specific degenerative and 

injury patterns. 

Keywords: Platelet Rich Plasma; Tendinosis; 
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1. Introduction 

 Recovery from musculoskeletal 

injuries at times can be a slow and 

incomplete process leading to prolonged 

time away from work, sport, and loss of 

functional capacity.  The repair process after 

injury starts with the inflammatory process, 

and is regulated by complex interactions of 

multiple growth factors to help restore 

damaged tissue.  Over the last decade, 

efforts to improve or expedite healing 

injuries in the musculoskeletal system have 

focused on applying these growth factors.  

PRP has gained traction in research and 

treatment efforts as PRP provides a 

relatively simple, low cost, and fairly easy 

mode to acquire these growth factors in 

what is assumed to be physiologically 

balanced concentrations that can then be 

applied to damaged tissue.(Kon, Filardo, Di 

Martino, & Marcacci, 2011)  PRP is 

obtained from a patient’s own whole blood 

(typically 15-60cc) that is centrifuged once 

or twice to separate out platelets with 

(double spin) or without (single spin) white 

blood cells, with concentrations anywhere 

from twice to nine times normal 

concentrations.  It is most often mixed with 

an exogenous activator of platelets (ex: 

thrombin, calcium chloride, calcium citrate) 

which causes release of alpha granules from 

the platelets containing multiple cytokines 

and growth factors.  The activated platelet 

concentrate is then injected into a damaged 

musculoskeletal tissue site (tendon, muscle, 

joint/cartilage, etc.) to either activate or 

enhance a “healing response.” In more acute 

settings, endogenous activation relies on the 

platelet concentrate being activated when 

coming in contact with damaged collagen or 

other musculoskeletal tissue. Protocols call 

for either 1 to 4 injections spread out at least 

4 to 7 days based upon evidence that release 

of cytokines and growth factors primarily 

occur in the first hours after injection, while 

platelet viability and cytokine release 

continues up to seven days after 

activation.(Marx, 2004)   

Categories of PRP application fall into 

the 4 areas:  chronic tendinosis, acute 

ligament injury, muscle injury, and intra-

operative tissue repair augmentation.(Hsu et 

al., 2013)  Enthusiasm for clinical use and 

application of PRP has often outpaced solid 

evidence to support its use.(Sampson, 

Gerhardt, & Mandelbaum, 2008)  The 

typical pattern in PRP research has shown 

very promising results in laboratory and 

animal studies, but translation of PRP 

therapy to clinical trials has been at times 

disappointing.(Robins, 2014)  However, 

recent advances in specific areas of 

treatment with specific types of PRP therapy 

have demonstrated good evidence to support 

use in clinical settings.(Fitzpatrick, Bulsara, 

& Zheng, 2017; Gosens, Peerbooms, van 

Laar, & den Oudsten, 2011; Hsu et al., 

2013; Meheux, McCulloch, Lintner, Varner, 

& Harris, 2016) 

2. Basic Science of PRP 

PRP falls under a class of therapeutic 

approaches termed “biologics,” which refers 

to using natural products to augment the 

physiological process of healing.  At times, 

PRP may be classified under the umbrella of 

“prolotherapy” or “regenerative medicine,” 

but PRP does not precisely meet the 

definition or the intent of these therapeutic 

philosophies.  From a regulatory standpoint, 

the FDA defines “biologics” or biologic 

therapy as requiring minimal manipulation 

of an autologous source of cellular 

treatment, and whose efficacy does not 

relate to the metabolic activity of the cells 

being applied for therapy.  Biologic 

treatment currently falls into 3 classes of 

therapy:  growth factors (PRP), cells (ex: 

stem cells), and tissue patches for surgical 

augmentation.(Williams, Moran, Bradley, 

N, & Dines, 2015)   
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PRP therapy is based on the premise 

that it benefits musculoskeletal tissue 

healing due to the high concentration of 

cytokines and growth factors that normally 

are involved in the initial and follow-on 

stages of the inflammatory process at 

recruiting and stimulating cell proliferation 

as well as producing extra-cellular matrix 

proteins.(Anitua et al., 2006; Williams et al., 

2015)   A list of these growth factors and 

cytokines are listed in Table 1.   While the 

theoretical advantage of using PRP 

administers these growth factors in 

physiological concentrations relative to each 

other, the reality is that these concentrations 

vary depending of the method of PRP 

preparations, amount of whole blood used, 

type of platelet activation, and the final total 

volume of PRP injected.(Fitzpatrick, 

Bulsara, McCrory, Richardson, & Zheng, 

2017)  In addition, the concentration of 

platelets and associated cytokines varies 

between patients, and even within the same 

patient at different points in time.(Creaney 

& Hamilton, 2008; Mazzocca et al., 2012)  

In other words, a patient receiving a series 

of treatment of 3 PRP injections one week 

apart, even when standardizing for type of 

PRP preparation, activation, and volume 

administered, will receive different 

concentrations of platelets in each of the 

PRP injections due to the variability of 

available platelets and leukocytes in the 

whole blood obtained from the patient at the 

time of collection. 

2.1 Challenges in PRP Research 

Many factors make interpreting and 

applying PRP research results challenging to 

clinical application.  Two of these biggest 

factors include the plethora of different PRP 

preparations available for use, and the 

challenge of translating the success found in 

laboratory and animal research to clinical 

outcomes. 

2.1.1 PRP Preparation Variability 

PRP encompasses many variations of 

preparation methods, but can be best divided 

into plasma-based and “buffy-coat” based 

preparations.  Plasma-based preparations are 

a result of a “single-spin” centrifuge 

process, which separates out and 

concentrates red blood cells, the “buffy 

coat” made up of white-blood cells, and 

plasma, which contains platelets 

concentrated on average between 2-5 times 

that of whole blood (Figure 1).  If the 

preparation undergoes a second centrifuge 

spin (double spin), this serves to concentrate 

the platelets even further, resulting in a 

“platelet-rich” and a “platelet-poor” plasma, 

but also include leukocytes in the platelet 

rich portion of the plasma.  This results in 

different effects from the prepared PRP, 

with plasma based, single-spin PRP 

preparations demonstrating anabolic and 

cartilage extra-cellular-matrix stabilization 

effects, while white blood cell-containing 

double-spin PRP preparations create a 

stronger inflammatory and catabolic 

response.(Braun, Kim, Chu, & Dragoo, 

2014)   As a result, the indications of 

treatment may dictate that different 

preparations may provide a better response 

based upon the tissue environment and 

pathology being treated.  
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Figure 1. Sample of Single-Spin PRP Preparation Immediately After Centrifugation 

2.1.2 Challenges with Comparison 

Analysis 

When evaluating results of PRP, it is 

imperative to determine the type of 

preparation of PRP used.  Mishra et al and 

DeLong and associates proposed 

classification systems be adopted when 

evaluating and comparing PRP that takes 

into account the concentration of platelets, 

the type of activation that occurs, and the 

absence or presence of white blood 

cells.(DeLong, Russell, & Mazzocca, 2012; 

A. Mishra, Harmon, Woodall, & Vieira, 

2012)  Using DeLong’s “PAW” 

classification system, over 32 different types 

of PRP classifications are identified.  

DeLong’s classification could be delineated 

even further by sub-classifying the different 

substrates used for exogenous activation 

(thrombin, calcium-chloride, calcium citrate, 

etc.) and endogenous preparations which 

could lead to approximately 160 different 

classifications of PRP.  While multiple 

systematic reviews and metanalyses have 

been accomplished on PRP treatments, 

caution is recommended when interpreting 

the findings of all of these comparison 

studies, as all have used a collation of 

different PRP preparation studies to draw 

conclusions.  Hall and colleagues noted that 

with the “qualitative and quantitative 

differences, reported evidence for clinical 

effectiveness of PRP cannot be generalized 

across preparation systems.”(Hall, Band, 

Meislin, Jazrawi, & Cardone, 2009)   
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3. Current Clinical Applications 

In addition to the multitude of PRP 

preparations, the different sites and types of 

injured tissue make comparison of PRP 

difficult.  However, recent advances in 

specific pathologies has shown promising 

results, in particular for the treatment of 

mild to moderate degenerative joint disease 

of the knee, lateral epicondylitis, and 

patellar tendinitis.  Other areas of treatment 

have included muscle belly injury, and 

surgical augmentation, in particular with 

rotator cuff tendon repair and anterior 

cruciate ligament reconstruction. 

3.1 Knee Osteoarthritis 

Use of PRP in preclinical data 

provided evidence that single spin, 

leukocyte poor preparations of PRP reduced 

inflammatory cytokines (in particular IL-

1b), and helped to stabilize the extracellular 

matrix of damaged hyaline cartilage.(Durant 

et al., 2017; Filardo et al., 2015)  In 

particular, PRP preparations with higher 

concentrations of white blood cells seemed 

to have a catabolic effect and increased the 

inflammatory response for intra-articular 

synovial cells verses plasma based PRP 

preparations that demonstrated an in-vitro 

anabolic, anti-inflammatory effect.(Braun et 

al., 2014; Filardo et al., 2012; Osterman et 

al., 2015; Riboh, Saltzman, Yanke, Fortier, 

& Cole, 2016)  Multiple lower level studies 

using plasma based PRP with low 

concentrations of white blood cells have 

been completed comparing this type of PRP 

to other forms of intra-articular injection 

therapy, which demonstrated positive effects 

at reducing pain and improving outcomes 

scores in degenerative joint disease of the 

knee.(Cerza et al., 2012; Filardo et al., 2013; 

Filardo et al., 2011)  Smith performed a 

double blinded randomized control trial 

comparing autologous conditioned plasma 

(ACP—single spin, leukocyte poor, 2-5x 

platelet concentrated PRP) vs. saline 

injections in small but acceptably powered 

populations of patients with mild to 

moderate degenerative joint disease, and 

demonstrated statistically significant 

improvements in visual analog pain scores 

for 12 months after therapy, with 78% 

improvement in WOMAC scores compared 

to 7% in the placebo control group.(Smith, 

2016)  Cole et al. performed a double 

blinded randomized control trial comparing 

hyaluronic acid vs the same PRP preparation 

used in the Smith study, which demonstrated 

improvement in pain symptoms in both 

groups, but significantly better outcomes 

scores at 24 weeks in the PRP study 

group.(Cole, Karas, Hussey, Pilz, & Fortier, 

2017)  A recent metanalysis, while suffering 

from the limitations of comparative studies 

as noted above, evaluated PRP injections for 

knee degenerative disease and concluded 

PRP injections resulted in clinically 

significant improvements out to 12 months 

after therapy, with pain scores and clinical 

outcomes that were better than hyaluronic 

acid injections at 3-12 months.(Meheux et 

al., 2016)  Indirect evidence demonstrated 

leukocyte poor PRP injections resulted in 

better clinical outcomes compared to 

hyaluronic acid than leukocyte rich PRP 

injections vs hyaluronic acid, but no direct 

comparison between the PRP preparations 

have been completed at this time.  Another 

meta-analysis of only level-I studies 

demonstrated more pain relief and 

functional improvement in treating 

symptomatic knee osteoarthritis at 1 year 

post-injection when compared to hyaluronic 

acid injections.(Dai, Zhou, Zhang, & Zhang, 

2017)  In summary, there is growing 

evidence to support the use of PRP 

injections for treatment of degenerative joint 

disease of the knee, with some basic science 

and clinical evidence favoring use of PRP 

preparations low in white blood cells.(Hunt, 

2017) 
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3.2 Lateral Epicondylitis 

PRP therapy was initially thought to 

be a potentially beneficial treatment for 

chronic tendinopathy and tendinosis.  To 

date, lateral epicondylitis has demonstrated 

the best response to PRP treatment of all 

chronic tendinopathy conditions.  Unlike 

treatment of intra-articular and cartilage 

pathology, leukocyte-rich PRP therapies 

have demonstrated better pain scores and 

functional outcomes than leukocyte-poor 

PRP as well as have performed better than 

local anesthetics, corticosteroids, or dry 

needling.(Fitzpatrick, Bulsara, & Zheng, 

2017)  Gosens and colleagues conducted a 

randomized control trial comparing 

corticosteroid injections to leukocyte-rich 

PRP, and noted 73% of patients improved in 

pain (VAS) and functional (DASH) 

outcomes scores versus approximately 50% 

in the corticosteroid group over the 1
st
 

year.(Peerbooms, Sluimer, Bruijn, & 

Gosens, 2010)  They also noted that the 

corticosteroid group initially had a quick 

response compared to the PRP group during 

the 1
st
 6 to 12 weeks, but the effects dropped 

off rapidly and returned to baseline, while 

the PRP group continued to demonstrate 

clinically significant improvements over the 

2 years following  treatment.(Gosens et al., 

2011)  These studies had similar findings 

when compared to Mishra and Pavelko’s 

study which compared leukocyte-rich PRP 

to local anesthetic, and was able to find 

significant improvement in both VAS and 

functional outcomes out to 25.6 months.(A. 

Mishra & Pavelko, 2006)  A recent double 

blinded randomized control trail conducted 

at multiple centers compared leukocyte-rich 

PRP added to dry needling of patients who 

have failed prior conservative therapy.  The 

study resulted in 84% of the PRP group 

having successful treatment vs. 68% in the 

needling-only group.(A. K. Mishra et al., 

2014) A systematic review in 2013 noted 

that of 9 studies, only 2 randomized control 

trials showed no differences compared to 

corticosteroid injections, but that these 

studies were limited to 3 month follow 

up.(Ahmad et al., 2013)  In contrast to this, a 

systematic review conducted in 2014 stated 

that no benefit was found from performing 

PRP for lateral epicondylitis.(de Vos, 

Windt, & Weir, 2014)  However, these 

findings have been disputed as using 

incorrect grading of the included studies, 

and drawing incorrect assumptions and 

conclusions based upon the studies included 

due to limited (<24 week) follow 

up.(Gosens & Mishra, 2014)  A recent 

randomized control trial compared 

leukocyte-poor PRP to corticosteroid 

injections, and found similar positive results 

in pain and DASH outcomes scores, 

favoring PRP treatment at 1 

year.(Lebiedzinski et al., 2015)   In 

conclusion, several small and large 

randomized trials have demonstrated better 

long-term outcomes with leukocyte-rich 

PRP injections over corticosteroid 

injections, with a more recent study 

demonstrating similar results with 

leukocyte-poor PRP over corticosteroids. 

3.3 Ulnar Collateral Ligament 

(UCL)  

Injuries to the UCL are common in 

overhead athletes, in particular to pitchers in 

baseball.  While full UCL sprains require 

surgery and generally have good outcomes 

at returning athletes back to sports, recovery 

can take upwards of 12 months.  In recent 

years, efforts have been made to evaluate if 

nonoperative interventions can be used to 

treat partial UCL tears over surgery.  

Podesta et al. evaluated grade I and II UCL 

sprains in 34 athletes treated with leukocyte-

rich PRP with ultrasound guidance.(Podesta, 

Crow, Volkmer, Bert, & Yocum, 2013)  

They noted by 6 months, 88% of athletes 

had returned to play at the same level 

without complaints, improvement on 



Medical Research Archives, Vol. 5, Issue 6, June 2017 

Platelet Rich Plasma: Current Indications and Use in Orthopaedic Care 

Copyright 2017 KEI Journals. All Rights Reserved                                                                        Page │8 

outcomes scores, and decrease in medial 

elbow joint space opening from 7mm to 

2.5mm. Dines and colleagues noted an 

earlier return to sport in 4 of 6 professional 

athletes with use of leukocyte-poor PRP for 

partial UCL injuries in baseball players, 

with return to competition between 5-24 

weeks (average 12 weeks).(Dines et al., 

2016) 72% of athletes had a good or 

excellent outcome.  Though limited data is 

available, PRP therapy may be considered in 

partial UCL injuries as an option prior to 

surgical reconstruction. 

3.3 Patellar Tendinosis 

Initial clinical results demonstrated 

promise for using PRP in patellar tendinosis.  

A pilot study of 20 patients with refractory 

“jumper’s knee” were treated with 3 

injections using 5mL of a double-spin, 

leukocyte-rich PRP (6x concentration of 

platelets) preparation activated with calcium 

chloride with 15 days in-between each 

injection.(Kon et al., 2009) At 6 months, 

statistically significant clinical 

improvements were noted in all factors 

including physical functional, with 80% of 

participants returned back to sport 4 months 

after therapy was administered. A follow-on 

comparative study evaluated patients 

refractory to established physical therapy 

treated with the same type of PRP as noted 

above with physical therapy only.  The 

study demonstrated improved outcomes at 6 

months in outcomes and pain scores in the 

study group, which represents a difficult 

patient cohort to successfully treat.(Filardo 

et al., 2010)  A recent randomized control 

trial compared eccentric strengthening, dry 

needling, and one leukocyte-rich PRP to 

eccentric exercises and dry needling 

only.(Dragoo, Wasterlain, Braun, & Nead, 

2014)  Results demonstrated PRP helped to 

improve initial recovery, but the results 

between the two groups equalized by 26 

weeks.  Gosens and colleagues noted 

clinically meaningful improvement after 

treatment with PRP in patients with patellar 

tendinopathy, but saw greater improvement 

in the patient cohort who had not had prior 

corticosteroid, ethoxysclerol, or 

surgery.(Gosens, Den Oudsten, Fievez, van 

't Spijker, & Fievez, 2012)  Using 3 

injections of leukocyte poor PRP (ACP) in a 

prospective study, 75% of patients had the 

ability to return to sports, with 57% of 

patients demonstrating complete resolution 

of tendon structure at 3 months from 

treatment.  At 2 years, all patients were 

satisfied with the procedure with significant 

improvements in outcomes and pain 

scores.(Charousset, Zaoui, Bellaiche, & 

Bouyer, 2014)  A recent systematic review 

of 6 randomized control trials and 19 total 

studies demonstrated that patellar 

tendinopathy treated with PRP demonstrated 

benefits in the higher level randomized 

control trials, and the treatment benefits 

were supported by findings in lower-level 

studies.(Filardo, Di Matteo, Kon, Merli, & 

Marcacci, 2016)  At this point in time, there 

is support for use of PRP in the treatment of 

patellar tendinosis with positive benefit, but 

questions on type of preparation and number 

of injections remain unclarified. 

3.4 Achilles Tendinosis 

Use of PRP in the treatment of 

Achilles tendinosis has been disappointing.  

de Vos and associates performed a 

randomized control trial comparing 

treatment for Achilles tendinosis with a 

double-blind injection of leukocyte-rich 

PRP vs saline.(de Vos et al., 2010)  Both 

groups improved and there was no 

statistically significant difference between 

the control and PRP groups.  This group 

performed a follow-up study with ultrasound 

and clinical outcomes at 1 year out from 

treatment, and again found no difference 

between the PRP and control groups.(de 

Jonge et al., 2011)  24 studies were included 
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in a systematic review which demonstrated 

mixed outcomes, and with higher level 

studies demonstrating no measurable 

difference between the PRP and control 

groups.(Filardo et al., 2016)  This collection 

of studies also suffers from inappropriate 

comparison as different preparations and 

numbers of injections were used. 

4.  Muscle injury 

Treatment of muscle injury has been 

proposed to potentially benefit from PRP 

therapy.  While regeneration of muscle 

tissue is possible after fetal development, 

many intra-muscular injuries heal with the 

development of a dense fibrotic scar, which 

forms at 7-14 days after injury.  Therefore, 

an important aspect that has yet to be 

ascertained is the timing and appropriate 

dosing of growth factors to help modulate 

this process.  There is also appropriate 

concern that the application of PRP may in 

fact promote the formation of fibrosis and 

scar due to the high concentrations of 

growth factors contained in PRP.(Kon et al., 

2011)  Another factor limiting use of PRP in 

muscle injury is that the World Anti-Doping 

Agency (WADA) has listed PRP intra-

muscular injections as a prohibited 

intervention for athletes, due to the possible 

systemic anabolic effects of PRP, making 

this therapy for muscle injury limited to 

sports not regulated by WADA.(Kon et al., 

2011; Wasterlain, Braun, Harris, Kim, & 

Dragoo, 2013)   

4.1 Hamstring Injury 

Hamstring injuries are one of the most 

common injuries encountered in sports 

medicine.  Despite the high number of 

injuries, treatment is restricted to physical 

therapy and conservative measures.  Time 

away from sports can typically be 6 weeks, 

and risk of recurrent injury persists during 

the first season following recovery.  Initial 

laboratory data supported the possible use of 

PRP in shortening the length of time for 

return to sports and normal 

function.(Hammond, Hinton, Curl, Muriel, 

& Lovering, 2009)  Mejia and Bradley 

treated 12 NFL players with hamstring 

injuries using single spin PRP (ACP) with 

the 1
st
 injection 24-48 hours after injury, and 

a 2
nd

 injection 5-7 days later, with a 3
rd

 

injection administered only if necessary.  In 

their small case series, they noted a 1 day 

earlier return to play (RTP) for grade I 

injuries, 5 day earlier RTP for grade II 

injuries, and a 1 game difference in return to 

play. (Mejias & Bradley, 2011)  The most 

notable finding was a reduction in recurrent 

injury to 0, where they typically experience 

2-4 recurrent hamstring injuries per season 

over their 20 year experience.  These 

findings have not been validated in other 

studies.  Rettig and colleagues studied the 

use of 1 injection of leukocyte-rich PRP 

administered 24-48 hours of injury in NFL 

players with hamstring injury, but noted no 

difference in time to return to play between 

those treated with PRP and those without 

treatment.(Rettig, Meyer, & Bhadra, 2013)  

In the Dutch-HIT study, there was no 

difference in return to play or difference in 1 

year re-injury rate in their double-blind 

randomized control trial using 2 injections 

of the same type of single-spin leukocyte-

poor PRP (ACP) used in Mejia and 

Bradley’s study.(Reurink et al., 2015)  The 

difference between these two studies is that 

the latter study initiated the 1
st
 injection 

within 5 days after injury, while Mejia and 

Bradley administered the first injection 24-

48 hours after injury.  Hamid et al. in a 

randomized control trial conducted in 

Malaysia used a single 3mL leukocyte-rich 

PRP injection given between 1-7 days after 

injury and compared to a physical 

rehabilitation group.(Hamid, Yusof, & 

Mohamed Ali, 2014)  The PRP group 

demonstrated a significantly faster return to 

sport than the control group with lower pain 
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scores, and concluded PRP therapy to be 

helpful in early return to sports.  However, 

another 3-arm study conducted in Qatar 

evaluating soccer football athletes found no 

difference in RTP when comparing the same 

leukocyte-rich PRP preparation used in the 

Hamid et al. study combined with physical 

rehabilitation when compared to the 

physical rehabilitation-only group.(Hamilton 

et al., 2015)  Davenport et al. placed a single 

injection of PRP vs whole blood and found 

no significant differences in outcomes 

between the groups.(Davenport et al., 2015) 

Zanon and colleagues from Italy performed 

a leukocyte-rich series of 2 or 3 PRP 

injections starting 24-48 hours after injury in 

professional soccer football players, and 

found PRP did not shorten return to sport, 

had a 12% recurrent injury rate, but did lead 

to a smaller scar at the injury site on follow-

up imaging studies.(Zanon et al., 2016) A 

recent meta-analysis showed no effect of 

PRP therapy on acute hamstring injury, and 

identified improved study design for future 

research efforts.(Pas et al., 2015)  The 

concern with PRP for hamstring muscle 

injury therapy is confounded by not only 

preparation variation and number of 

injections, but also timing for initiation of 

treatment before stronger recommendations 

can be made regarding the use of PRP for 

treatment of acute hamstring injury.  

5. Surgical Augmentation 

Use of PRP therapy for surgical 

augmentation has initially demonstrated 

promise in pre-clinical studies, but to date, 

there has been no conclusive data to suggest 

efficacy or benefit in terms of clinical 

outcomes.(Robins, 2014)  Two main areas 

of focus have been in anterior cruciate 

ligament reconstruction (ACL) surgery and 

rotator cuff repair. 

 

5.1. Anterior Cruciate Ligament 

Reconstruction 

Multiple studies have evaluated the 

effects of PRP on ACL graft maturation 

which would presume better healing and 

lower re-tear rates.  A recent systematic 

review concluded that PRP may provide a 

20-30% beneficial effect on graft 

maturation, but that there is no evidence of 

improved graft-bone interface healing, nor is 

there any difference in clinical 

outcomes.(Vavken, Sadoghi, & Murray, 

2011) In both a level I randomized control 

trial, and in the large Multicenter 

Orthopaedic Outcomes Network (MOON) 

ACL study cohort, addition of PRP to ACL  

allografts was shown to have no significant 

difference in any outcomes or parameters 

following surgery.(Magnusson, Romano, 

Hallberg, Wadenvik, & Breimer, 1998; Nin, 

Gasque, Azcarate, Beola, & Gonzalez, 

2009)  In relation to treatment of patellar 

tendinopathy, two studies have evaluated 

adding 2 different types of PRP gel 

preparations to the harvest site of the central 

portion of the patellar tendon created during 

ACL reconstruction.(de Almeida et al., 

2012; Seijas et al., 2013)  Both studies 

showed significant reduction in early 

postoperative pain, and de Almeida et al. 

demonstrated significantly-improved 

healing compared to the control group at 6 

months on MRI.  However, one of the 

limitations to de Almedia et al.’s application 

of PRP is that 50mL of PRP was applied to 

the harvest site, which requires 450mL of 

blood volume be at least temporarily 

withdrawn for preparation of this large 

volume of PRP.  In Sejia and colleagues 

study, only 4cc of PRP (PRGF) was applied 

to the donor sites, which reduced pain 

during the first 2 months compared to the 

control group.  While use of PRP may 

reduce pain in the postoperative period, 

further research is needed to determine if the 
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cost-effectiveness of this application of PRP 

is a reasonable option. 

5.2 Rotator Cuff Repair  

PRP applied to augment rotator cuff 

repair has followed the pattern of early 

promising results in pre-clinical and 

laboratory data, but without demonstrating 

benefit with application in clinical 

series.(Robins, 2014)  In a randomized 

control trial, application of PRP fibrin 

matrix (PRFM) to the rotator cuff repair site 

was found to correlate with worse healing 

rates, indicating the possibility the PRP gel 

interfered rather than benefited tendon-to-

bone healing.(Rodeo et al., 2012)   Out of 18 

randomized control trials on PRP 

augmentation in rotator cuff repair, 10 

demonstrated no differences between 

intervention and control groups, 2 

demonstrated improved pain control during 

the 1
st
 two months after surgery, and 5 

showed lower re-tear rates on imaging but 

not necessarily any difference in clinical 

outcomes.(Filardo et al., 2016)  The high 

degree of heterogeneity in application and 

types of injections utilized in rotator cuff 

repair make interpreting which type of PRP 

and when to inject difficult to determine. In 

addition the cost-effectiveness of adding 

PRP to rotator cuff repair would have to 

show at least a reduced re-tear rate of 9.1% 

to be worth adding to surgical 

treatment.(Samuelson, Odum, & Fleischli, 

2016)  Metanalysis demonstrated PRP had 

no effect on large rotator cuff repairs, did 

help in small and medium tears at reducing 

re-tear rate, but was too costly to make 

adding PRP to this cohort of injury 

justifiable.(Vavken et al., 2015)   

6. Conclusion 

 PRP, as a biologic therapy, presents 

the possibility of benefit to multiple 

musculoskeletal injury sites.  Use of 

leukocyte-poor PRP in the treatment of knee 

osteoarthritis has demonstrated significant 

benefits in multiple trials and case series.  

Use of PRP in the treatment of lateral 

epicondylitis, in particular with leukocyte-

rich preparations, had some evidence to 

support its use for therapeutic benefit.  A 

small amount of evidence supports the 

possibility of PRP helping in treating partial 

UCL tears in the elbow.  There is also 

limited evidence to consider the use of PRP 

in the management of patellar tendinosis.  

Most evidence supports not using PRP in the 

treatment of Achilles tendon partial tears or 

tendinopathy.  Use of PRP in muscle injury 

and specifically in hamstring injury has 

mixed results in the data, and it appears that 

besides type and number of injections, the 

timing of PRP injections is important in 

promoting muscle regeneration versus 

inadvertently stimulating increased fibrosis 

across the injury site.  Finally, PRP in 

augmenting ACL and rotator cuff tendon 

repair have mixed results and cannot be 

recommended for routine use at this point in 

time. 
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