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Abstract

Platelet-rich plasma (PRP) is a blood-derived fraction containing high level of
platelets, a high concentration of leukocytes and growth factors. PRP therapy has
been growing as a viable treatment alternative for a number of clinical applications
and has a potential benefit for use in wound healing.
Nowadays platelet rich plasma is used in stimulating wound healing in skin
and soft tissue ulcerations, accelerating wound healing in diabetic patients and
facilitating bone proliferation in orthopedic and trauma surgery. It has also
applications in maxillofacial surgery, spinal surgery, plastic and esthetic surgery,
heart surgery and burns.
This review of the literature shows a limited number of studies realized on
humans that sustain PRP applications in orthopedic and plastic surgery. As the use
of PRP increases, more properly structured clinical studies are necessary to confirm
the results and to establish clearly the techniques of preparing, the conditions and
the clinical indications of applying this therapy.
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Introduction

angiogenesis and tissue repair (5). Secretory granules

Platelet-rich plasma (PRP) is a derived fraction of of the platelets contain growth factors, coagulation
the blood that contains high concentrations of platelets factors, cytokines, adhesion molecules and integrins.
and growth factors with mitogenic and chemotactic Releasing of the active growth factors is realized
proprieties (1). The first use of PRP injections was in through degranulation of alfa granules (1).
1987 in an open heart surgery (2), in the following

The main growth factors included in alfa granules

years being used in promoting wound healing in are: platelet derived growth factor (PDGF), platelet
maxillofacial surgeries. A great impact was shown in derived endothelial growth factor (PDEGF), vascular
2009 when PRP was used as an adjuvant of healing endothelial growth factor (VEGF), epidermal growth
ankle injuries in sport players, becoming a “new factor (EGF), insulin like growth factor (IGF) , platelet
derived angiogenesis factor (PDAF), transforming

treatment” for sports related injuries (3).

used in growth factor(TGF), keratinocyte growth factor
stimulating wound healing in skin and soft tissue (KGF), fibroblast growth factor (FGF), connective
ulcerations, accelerating wound healing in diabetic tissue growth factor (CTGF), tumor necrosis factor
patients and facilitating bone proliferation in alpha (TNF-α), interleukin 1 β (IL 1 β) and interleukin
Nowadays

platelet

rich plasma

is

orthopedic and trauma surgery. It has also applications 8 (IL8) (5) .
All these growth factors stimulate healing by
in maxillofacial surgery, spinal surgery, plastic and
attracting cells in the new formed matrix and

esthetic surgery, heart surgery and burns (4).

There are numerous studies that research the triggering division of the cells. Another process
mechanism of action and demonstrate efficacy in involved in wound healing might be the role of PRP in
placebo trials. One of the main interest points of using suppressing the cytokine release that limits
PRP in plastic surgery is in healing chronic wounds inflammation, and also in interaction with
macrophages to promote tissue healing, regeneration

including diabetic and pressure ulcers.

and epithelialization (1).

Discussion

Platelet rich plasma also contains a small quantity

In this review article, we discuss the clinical of leucocytes which synthesize interleukins and
application of PRP in orthopedic and plastic surgery antimicrobial peptides with an antibacterial role (4, 6).
based on a review of the current literature. This review
discusses

published human

studies

available

on

PubMed found using the keywords “platelet rich
plasma/PRP and clinical applications in wounds”. The
result revealed eighty-three studies, sixty-four with
clinical applications in orthopedic surgery. Only
studies available in English were used.

Production of PRP
Platelet rich plasma has a safety profile being
produced from autologous blood with minimal risks
for disease transmission, immunogenic reactions and
cancer (7, 8). Patients who are considered to be
candidates for using PRP must undergo a minor
hematological evaluation to exclude blood disorders or

Mechanism of action
The main mechanism of action of PRP is through

platelet dysfunction (9).
PRP can be produced very easy using patient’s

platelets, which besides their well-known function in blood, a centrifuge and an activator formed of
homeostasis, release also factors that promotes thrombin or calcium (10). Nowadays there are several
42
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kits for producing PRP and the process is simple. paper described improvement in healing a patient with
Apart from injections, PRP might be also use as a a diabetic ulcer that failed to heal using other treatment
gelatinous platelet gel by activation with thrombin or modalities (22). Two studies involving patients with
calcium, being easier to use in soft tissue injuries and chronic ulcers showed that PRP improves local
wounds (11).

vascularization and promotes epithelization (23, 24).

Clinically valuable PRP contains approximately one

Studying the way of action, it has been shown that

million platelets per microliter, lesser or greater PRP stimulates the activity of keratinocytes, cells with
concentrations have not been shown to have better important roles in epithelization during the healing
results in improving wound healing (12).

processes (4). This effect improved epithelization not
only in acute wounds, but also in chronic wounds or

Clinical use of platelet rich plasma
In the last two decades platelet rich plasma was
largely

used

in

maxillofacial

surgery.

Recent

developments in research of the regenerative effects
of PRP on bones, tendons, cartilage, muscle and skin
have attracted interest in fields as orthopedic and

burns. Treatment of pressure ulcers was also improved
by PRP compared with classical saline solution,
minimizing complications and the time of healing (25).
Regarding soft tissues defects, PRP plays an
important role in diminishing edema, ecchymosis,
bacterial load through its antibacterial and anti-

plastic surgery (13).
Nowadays PRP has an important use in orthopedic
surgery, especially in tendon injuries accelerating
tendon healing through growth factors (14), even
though there are some studies that show no
improvement in arthroscopic rotator cuff repair (15), in
tendinopathies or muscle injuries (16,17). PRP action

inflammatory proprieties, reducing infections and
additional complications (5).
The sustained release of large quantities of growth
factors, cytokines, and other mediators found in
platelet rich plasma may help in stimulating wound
healing and resolving chronic inflammation (1)
Not all studies support the use of PRP in wound

in tendon injuries might be explained through the

healing. For example, two studies from 1991 and 2002
higher concentrations of VEGF which stimulates showed no significant improvement in diabetic foot
angiogenesis and tendon vascularization. Furthermore, ulcerations in comparison with classical treatment (26,
leucocytes stimulate macrophage migration and reduce 27).
tissue inflammation. PRP plays also a therapeutic role

PRP is used as an adjuvant therapy for chronic

for cartilage pathology, especially in conservative wounds. The most important steps in wound healing
treatment of cartilage degenerative lesions and are debridement, offloading and frequent dressing
changes, procedures that transform a chronic wound

osteoarthritis (18, 19).

Apart from the important use in orthopedic and into an acute wound (1).
trauma surgery, platelet rich plasma plays an important

Debridement

represents

an

important

step,

role in plastic surgery as an adjuvant therapy for removing all the devitalized and necrotic tissues,
chronic, diabetic and pressure ulcers. Some studies reducing also the bacterial load, and leaving a healthy
showed a benefic action of PRP applied on ulcers. For tissue (21). It is also important to eliminate other
example, a retrospective cohort study showed that PRP factors which impede healing like pressure, friction
improves healing in severe diabetic neuropathic ulcers and sheer. After preparing the wound bed, PRP is
compared with standard of care (20, 21).

Another applied as a gel or injected in the wound (1).
43
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Even though studies showed that PRP brings an

Rich Plasma Increases Anti-inflammatory Markers

improvement in orthopedic treatments and wound

in a Human Coculture Model for Osteoarthritis.

healing it is difficult to compare its efficacy in multiple

Am J Sports Med. 2015; 43(6): 1474-84. PMID:

studies due to additional factors. The composition of

25716226

PRP is different for every patient, for every device

https://doi.org/10.1177/0363546515570463

involved in preparation, including the time and method
of storage and the interaction with other materials (7).
Further studies are required to optimize its
preparation and use, and to evaluate the best effective
technique of using it to improve healing.

4. Kim SA, Ryu HW, Lee KS, Cho JW. Application
of platelet-rich plasma accelerates the wound
healing process in acute and chronic ulcers
through rapid migration and upregulation of cyclin
A and CDK4 in HaCaT cells. Mol Med Rep. 2013;
7(2): 476-80. PMID: 23242428

Conclusions

5. Rozman P, Bolta Z. Use of platelet growth factors
Platelet rich plasma represents a biological therapy
that restarts and accelerates the healing process of
chronic

ulcers

recalcitrant

to other

treatments,

providing an improvement of patient quality of life.
Having the advantages of biocompatible safety, low
cost, simple preparation and clinical effectiveness
more clinical randomized controlled trials should focus
on the use of platelet rich plasma as an adjuvant
therapy in the management of chronic wounds and in
discovering various conditions in which its use has
merit.
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