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Key Points: 

 Based on its growth factor content and scaffold capabilities, platelet-rich plasma (PRP) 
can be applied to injured tissues in order to improve healing.  

 Preparation and administration of PRP are straightforward but extremely varied, and the 
methods warrant consideration.  

 PRP is traditionally an autologous product but allogeneic use is anecdotally described.  
 

As recently as forty years ago, platelets were considered to be exclusively hemostatic 
cells. Today we know that platelets actually perform myriad diverse functions, which derive 
from the numerous proteins contained in their alpha granules. These proteins include growth 
factors (PDGF, TGFβ, IGF-1, VEGF, HGF, EGF, and bFGF),1-6 cytokines,7 and microbicidal 
substances, which confer anabolic, angiogenic, some anti-inflammatory, and anti-bacterial 
effects when PRP is applied to tissues. 

Platelet-rich plasma (PRP) is included within the field of Regenerative Medicine, since it 
can provide 2 of the 3 components (i.e., growth factors and scaffold) deemed necessary to 
support true tissue regeneration. Its main advantages include its availability, affordability, and 
minimally invasive harvest, since it is produced from the patient’s own blood after collection by 
simple venipuncture. Because the preparation process is rapid and requires minimal specialized 
equipment, PRP can be applied to a patient within hours of a treatment decision. 

The FDA does not classify PRP as a drug as long as the platelets are “minimally 
manipulated”. Since it is therefore not subject to federal regulation, PRP preparation and 
administration protocols are not specifically defined. As a result, and because of the numerous 
variables involved in PRP use, clinical and experimental methodologies are extremely 
inconsistent, making it difficult to draw conclusions about the true efficacy of PRP and best 
practices for its use. Recent research efforts have attempted to better specify these methods of 
preparation and administration. 

The first clinical report of PRP use to enhance tissue healing was published in 1998 by an 
oral surgeon who incorporated autologous PRP into cancellous bone graft to reconstruct large 
mandibular defects in people.8 The study was controlled, randomized, blinded, and prospective. 
The outcome of interest was bone formation within the defect, and the PRP-treated group 
demonstrated significant improvements in both radiographic and histologic scores of bone 
density. PRP is now in common use during oral and maxillofacial surgery in people, as it is 
believed to enhance the integration of periodontal implants and accelerate the repair process.9,10 
PRP has also been reported to provide significant improvements in the healing of complex 
wounds in people.11,12 Most recently, PRP has been used to treat musculoskeletal injuries in both 
people and horses, where it is applied via an open surgical approach or closed, percutaneous 
injection.13-17 

“Platelet-rich plasma” is unfortunately only loosely defined as used in Regenerative 
Medicine applications: it is a plasma product containing any concentration of platelets which is 
greater than that of whole blood. The concentration of growth factors in the final product is 
directly proportional to the platelet concentration. The platelet concentration may range from 2x-
10x that of whole blood, depending on the preparation system. The optimal platelet 
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concentration has not been determined, but is likely to vary based on tissue type and stage of 
healing.   
 
Preparation and Administration 

PRP is most often prepared by serial centrifugation of whole blood which has been 
anticoagulated with acid-citrate-dextrose. In the first step, the erythrocyte fraction is precipitated 
and the plasma is decanted and respun to cause platelets to concentrate or pellet in the lower 
fraction of the container. The excess overlying “platelet-poor” plasma is removed and the platelet 
pellet is resuspended in a small volume of remaining plasma, such that the platelet content from 
60mls of blood (in the horse) is concentrated into a volume of approximately 6 mls of plasma. 
This process can be completed manually using 2-3 centrifugation steps and sterile container 
transfers, or can be performed automatically in a single program cycle by a number of 
proprietary centrifuge/container systems. Additionally, one manufacturer sells a bag-to-bag kit, 
which allows a platelet-rich product to be prepared by gravity filtration, obviating the need for a 
centrifuge. The resulting PRP products vary widely between preparation systems, in terms of 
platelet, leukocyte, and erythrocyte concentrations.  

In sports medicine, PRP is most often administered percutaneously with ultrasound 
guidance. It may also be administered intra-operatively by direct placement in a wound bed. PRP 
can be used in its resting form or the platelets can be exogenously activated to maximize growth 
factor delivery to the target site.  
 
Current Applications in Equine Sports Medicine and Surgery 

PRP is applied percutaneously to treat tendon and ligament lesions in horses, as either a 
single treatment or a series of injections. Ultrasound guidance is employed to direct the injection 
into the lesion, and the volume and number of sites injected vary according to the volume of the 
lesion itself. Experimental evidence suggests that even a single injection of resting PRP into a 
tendon lesion results in a biomechanically stronger tendon 6 months after injury, as compared to 
saline-injected control lesions.18 PRP is also administered intra-articularly by some practitioners, 
to treat osteoarthritis or undefined arthropathy in athletic horses.19 It is anecdotally reported to 
reduce pain and effusion in these cases. PRP is widely used to treat osteoarthritic joints in 
people, and the growing body of literature in humans and in experimental studies of OA 
theoretically supports this practice in horses as well. PRP can also be used in an activated form to 
graft osteochondral lesions during arthroscopy, or can be applied to the whole joint at the end of 
surgery or as a post-operative follow-up injection.  
 
Current Applications in Canine Medicine and Surgery 

Other than a few abstracts and case reports, the canine PRP literature is almost 
exclusively comprised of experimental studies designed around human oral surgery (bone 
regeneration and implant osseointegration). Results are mixed in terms of both alveolar bone 
regeneration and also long bone regeneration in the few published ostectomy models. A few 
studies suggest improved vascularization of cruciate ligament grafts, but in humans there has 
been no real clinical enhancement using PRP during ACL repair. Some small animal 
practitioners are using PRP injections to treat Achilles tendon injury, or to augment bone fusion 
in cases such as tarsal arthrodesis. 
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Other Potential Applications of PRP in Veterinary Medicine  
In the author’s opinion, there is significant, minimally explored potential for intra-

operative and peri-operative PRP use in veterinary patients. Healing of significant tissue defects 
of bone or soft tissue might be aided by the placement of platelet-rich fibrin gels into the defect 
after surgical debridement, either alone or in combination with bone graft or bone substitutes. 
Based on the experimental and the human clinical literature, PRP also appears to have significant 
antimicrobial properties. This feature might make it useful prophylactically in conjunction with 
orthopedic implants or as a component of treatment for surgical site infections.  
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