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Topic:    
 
The use of platelet rich plasma in the treatment of common extensor origin and Achilles tendinosis. 
 
Introduction: 

Platelet rich plasma (PRP) has been utilised as a treatment option for various musculoskeletal 

conditions and injuries over the last 10 years. 

PRP was first used in 1987 in cardiac surgery patients [1]. It found a further application in the 

procedure of dental implants in 1998 and 1999 [2, 3]. 

In 2009, Pittsburgh Steelers wide receiver, Hines Ward, one week before Super Bowl XLIII, suffered a 

medial ligament knee injury for which he was treated with PRP. This jumpstarted the use of PRP in 

various musculoskeletal conditions. 

Initially, PRP was used to treat chronic refractory tendinopathy, such as common extensor origin and 

Achilles tendinosis, however over the last 10 years its role of use has been expanded to include 

treatment of bone, muscle, and tendon and cartilage injury [4, 5]. 

PRP injections are now commonly used to treat conditions such as common extensor and flexor 

tendinosis and tears, patella tendinopathy and tears, Achilles tendinopathy and tears, plantar 

fasciosis. In addition, medial, lateral and anterior tendon pathologies around the ankle, rotator cuff 

tears, hamstring origin tears and gluteus minimus and medius tendon insertional tendinosis and 

tears. Some practitioners are also treating acute injuries such as acute muscle tears, ankle ligament 

acute tears and acute injuries to the medial collateral ligament of the knee.  

This paper will focus on the use of PRP in the management of common extensor tendinosis/tears 

and Achilles tendinosis/tears. 

Rationale for use of PRP and duration of effect: 

The basic premise of the use of PRP is its central role in the coagulation cascade and its role in tissue 
healing. Plasma rich protein contains the following growth factors which are thought to be involved 
in the healing process [6]: 

 Fibrinogen which helps with clotting and framework making.  

 Adhesion molecules: helps cells to bind to each other.  

 Platelets: initiates clotting and inflammation 

 IL-1: promotes migration of macrophages 

 Platelet derived growth factor: helps with healing; stimulates growth of blood vessels;  

 attracts macrophages 

 Transforming growth factor B: stimulates formation of collagen 

 Epidermal growth factor: stimulates connective tissue growth 

 Vascular endothelial growth factor: stimulates formation of new blood vessels; promotes 

healing 



Between 70% and 95% of stored growth factors are released within 10 minutes and the rest in about 

an hour after injection. The platelets continue to produce and secrete growth factors for another 

week or until the platelets die [7, 8]. 

Within a few days of injury, the healing phase begins, with remodelling taking weeks to months [9-

11]. 

 

Preparation and Treatment: 

In whole blood, the average platelet concentration is 200,000 per microliter (normal range 150,000 
to 350,000 per microliter) [12]. 
The current definition of PRP is 1 million platelets per microliter [13, 14]. 
Research has shown that the probable optimal platelet concentration for angiogenesis is 1.5 million 
per microliter [15]. 
The four categories of platelet concentration preparations: leucocyte poor, leucocyte platelet rich, 
pure platelet rich fibrin clot and leucocyte platelet rich fibrin clot [16]. 
 
PRP preparation begins with collecting autologous blood from the patient and placing it into a 
centrifuge. 
Multiple factors influence the end product obtained, including different centrifuge systems with 
different protocols including acceleration and deceleration times, rotation speed and rotation time. 
These factors will affect the platelet concentration within the serum, composition of the end 
product, as well as potentially injuring the platelets during the process leading to premature platelet 
activation and degranulation [16]. 
Depending on concentration levels and composition various uses and outcomes may be achieved. 
No study to my knowledge, has compared the various centrifuge and preparation methods with 
respect to platelet concentration and product composition, and thus the optimal preparation 
method for varying uses. 
 
Typically, 10 to 30 ml of autologous blood is collected, the PRP generated being approximately 10% 
of the whole blood collected i.e. 1 to 3 ml. 
This is typically injected via a 20-22 gauge needle under ultrasound guidance or using known 
anatomical landmarks. 
 
The needle puncturing the site of region of concern produces local bleeding releasing thrombin 
which is required to activate the platelets. Given this, if it is a tendon is being injected, the tendon is 
often fenestrated during or prior to the PRP injection. 
 
The use of short or long acting local anaesthetic in the region at the time of PRP injection is 
contentious at as it is not clear whether this could have an effect on PRP success. 
In addition, it is often recommended that the use of non-steroidal anti-inflammatories is avoided for 
around two weeks before, and around two weeks after procedure, as to not potentially inhibit the 
effect of growth factors and the healing cascade. 
Again, no studies have been performed to evaluate whether the use of local anaesthetic or anti-
inflammatories have a positive or negative effect on outcome. 
 
The number of PRP injections and the time interval between these injections for any particular 
clinical use has not been evaluated, and varying practitioners have various treatment regimes. 
This can vary from a single PRP injection up to 3 - 4 PRP injections separated in time by 3 to 6 weeks. 
The patients return to rehabilitation and sport/exercise varies between various practitioners, 
however, rehabilitation is usually begun within two weeks of the injection. 



 

Of note, in 2010 the World Anti-Doping Agency (WADA) specifically prohibited the use of 
intramuscular PRP injections. Other routes of administration, such as intra-articular and intra- or 
peritendinous were permitted, only requiring a declaration of use. 
In January 2011 WADA lifted all restrictions on PRP as there was no evidence that PRP improved 
performance [17]. 
 

 

The use of PRP in common extensor tendinosis/tears and Achilles tendinosis/tears 

A. Common extensor tendinosis 

Lateral epicondylosis or “tennis elbow” is a common cause of elbow pain. Affecting up to 1 to 3% of 

the population [18]. 

PRP is usually performed in those patients with recalcitrant/chronic pain.  

There have been several studies investigating the use of PRP in these patients with recalcitrant 

common extensor origin tendinosis and tears. 

Mishra et al (2006) [19] performed a randomised clinical trial of 20 patients where 15 received a 

single PRP injection and the other 5 a single bupivacaine injection. At the eight week follow up, the 

patients who received the PRP had 60% improvement in symptoms compared to the bupivacaine 

group who had 16% improvement in their symptoms. At six months the PRP cohort noted 81% 

improvement and at six months, 93% improvement compared to their baseline status. 

Peerbooms et al (2010) [20] performed a randomised clinical trial comparing PRP to steroid 

injections with a one-year follow-up. The study had a larger cohort of patients (n=100). This study 

demonstrated a statistically significant difference between the two therapies with the patients have 

received a PRP having significantly improved pain scores. The PRP group continue to improve up to a 

year. 

Connell et al (2006) [21] treated 35 patients which were followed for a period of six months. 26 

patients had two PRP injections with nine having three PRP injections. At six months, 91.4% 

demonstrated statistical improvement compared to their baseline status. 

Thanasas et al (2011) [22] performed a randomised controlled clinical trial comparing autologous 

whole blood versus platelet rich plasma. 28 patients were divided into two groups. Patients were 

followed up at six weeks, three months and six months. They found that the visual analog scale (VAS) 

improved for both groups with those receiving PRP having greater improvement at each follow-up 

interval, however this was only statistically significant at six weeks. 

Creaney et al (2011) [23] compared the results of two groups of patients suffering from lateral 
epicondylitis. The first group (n = 80) were treated by PRP injection and the second group (n = 70) 
treated by autologous blood injection. The results showed 66% success rate in the PRP group 
compared to 72% success rate in the autologous blood injection group after 6 months follow up.  
The difference was not statistically significant. 
 

 

 



Gosens et al (2011) [24] compared the results of two groups of patients with chronic lateral 

epicondylitis. The first group (n = 51) was treated by leukocyte-enriched PRP injection and the 

second group (n = 49) treated by corticosteroid injection. Both groups significantly improved over 

time. At 2 years follow up, the Disabilities of the Arm, Shoulder and Hand (DASH) scores of the 

corticosteroid group returned to baseline levels while those of PRP group significantly improved. 

Othman A (2014) [25] in his study, 37 patients were divided into two groups. 20 patients were 

treated by Extracorporeal Shock Wave Therapy (ESWT) and 17 patients injected with platelet-rich 

plasma. ESWT follow up period ranged between 8 and 40 months with an average of 21.55 months. 

PRP follow up period ranged between 7 and 33 months with an average of 18.47 months. Utilising 

the Visual Analogue Scale (VAS) and the Disabilities of the Arm, Shoulder and Hand (DASH) score the 

PRP group achieved much better results i.e. 93.85% versus 70% (PRP vs ESWT respectively). 

 

B. Chronic Achilles tendinopathy. 

 Achilles tendinosis is not uncommon. A Dutch group, in 2011 evaluating over 57,000 patients, 

demonstrated an incidence in the adult population of 2.35 per 1000. With 35% recording a 

relationship to sporting activity [26]. 

There have been several studies evaluating the use of platelet rich plasma treatment of this 

condition. 

De Jonge, S et al (2011) [27] performed a randomised controlled trial, randomly dividing 54 patients 
into two groups. Average age was 50 years with 48% male and 52% female.  
Midportion Achilles tendinosis was treated. 
Patients excluded from the study included those with insertional disorders, tendon rupture, prior 
PRP injection therapy, or prior eccentric load therapy. 
Half the patients were treated with PRP and the other half with saline injections. 
Single injections in both groups. 4ml PRP. Both groups underwent post injection an eccentric training 
program. 
Although both groups demonstrated improvement, there was no statistical significant difference in 

outcomes between the two treatments with respect to pain or activity. In addition, sonographic 

evaluation of both groups showed no difference in tendon structure or neovascularisation.  

Gaweda, K et al (2010) [28] performed PRP injections in a cohort of 14 patients. Six women and eight 
men with an average age of 40 years. 15 tendons in total treated. Midportion of the tendon was 
treated. There were no control subjects. Single injection of 3ml PRP. 
Patients chosen were those that had not responded to any other form of therapy. Patients had 
chronic symptoms ranging between three and 10 months (average six months). Patients were 
tracked up to 18 month post injection. 
Patients assessed using American orthopaedic foot and ankle Society(AOFAS) scale for the Hind foot 
and Victorian Institute of sport assessment – Achilles (Visa-A) scale. 
Patients evaluated at six weeks, three months, six months and 18 months. All showed significant 
improvement in symptomatology with reduced pain and functional recovery. 
 
Sanchez, M et al (2007) [29] looked at the use of autologous platelet rich plasma during Achilles 
tendon surgery. 6 athletes with complete rupture of the Achilles tendon which were treated 
operatively, had platelet rich plasma inserted into the point of repair during surgery. Six athletes 
with complete rupture of the Achilles tendon who were also treated operatively, with identical 
surgical procedure, did not have the platelet rich plasma as part of treatment. 



They found that although both groups did well, those with the PRP injection required a shorter time 
in recovery and a shorter time to return to sporting activities. 
 
Owens, RF et al (2011) [30] retrospectively reviewed a cohort of 10 patients who had received a 

single injection of 6ml of PRP. Follow-up up to 24 months. There was a moderate improvement in 

functional outcome, however, MRI evaluation pre-and post-procedure demonstrated no significant 

difference. 

Monto, RR et al (2012) [31] treated a cohort of 30 patients with a single injection of 4ml PRP. These 

patients were followed up to 24 months, demonstrating continued functional improvement with 

reduced discomfort. MRI and ultrasound was utilised, demonstrating signs of tendon healing in 27 

patients. 

 

Discussion: 

Injuries and discomfort involving the common extensor origin and Achilles tendon are not 
uncommonly seen in both athletes and more sedentary individuals. 
Most of these heal with conservative means of therapy, however some remain resistant and 
produce chronic discomfort and loss of quality of life. 
Various invasive treatment options have been investigated over the years, such as dry needling and 
corticosteroid injections. 
Although, PRP has been utilised for more than 20 years in musculoskeletal applications, no 
significant robust studies have been performed to determine its effectiveness. 
There have been a number of small series, but only a few randomised controlled trials evaluating its 
use. These studies, discussed above, although small, do suggest that PRP may well be of value in the 
treatment of chronic tendinosis.  
 
With this form of treatment there are a multitude of variables.  
It must also be noted however, that potentially the trauma produced by needling the area of 
tendinosis, may in fact be the driver for healing, rather than the product injected itself. 
 
Variables include differences in the PRP product itself, where the characteristics can vary greatly 
depending on the method of production. The different methods will achieve a PRP product with 
differing concentration and type of cells, potentially with greatly different effects on the tissue into 
which it is injected. 
Other variables include method of application, number of injections, the use of local anaesthetic, 
number of weeks between injections, chronicity of injury, pre-injection treatment regimes and 
treatments, post treatment regimes, length of follow-up.  
As well as methods of assessment of functional gain and pain reduction and radiological assessment 
(MRI and/or ultrasound).  
 
 
 
 
 
 
 
Conclusion: 
 



Management and treatment of chronic tendinosis remains a contentious and difficult problem, with 
any new potential method of therapy being welcomed. 
PRP, although having been utilised in chronic tendinosis since at least 2009, has not been properly 
evaluated with any well-constructed randomised controlled trial study to fully evaluate its use.  
 
PRP appears to be a worthwhile adjunct in the treatment of tendinosis with positive preliminary 
research indicating that PRP has considerable promise, producing an improved clinical outcome; 
with respect to pain reduction and faster return to function.  
Larger robustly constructed randomised controlled trials taking into account the various factors 

raised above is required in the future to confirm, and in addition, to determine which patient 

population is best served with this treatment option. 
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