
ORIGINAL ARTICLE NON-SURGICAL AESTHETIC

The Use of Platelet-Rich Plasma in Aesthetic and Regenerative
Medicine: A Comprehensive Review

Pouria Samadi1 • Mohsen Sheykhhasan1,2 • Hamed Manoochehri Khoshinani1

Received: 27 September 2018 / Accepted: 24 November 2018 / Published online: 14 December 2018

� Springer Science+Business Media, LLC, part of Springer Nature and International Society of Aesthetic Plastic Surgery 2018

Abstract

Introduction In recent years, platelet-rich plasma (PRP)

has emerged as a promising autologous biological treat-

ment modality for the use in aesthetic and regenerative

medicine. PRP is a high concentration of platelets derived

from whole blood which is isolated by centrifugation to

separate and concentrate platelet-containing plasma from

red blood cells. PRP comprises hundreds of bioactive

proteins, including growth factors, peptides, and cytokines

that stimulate healing of skin and soft tissues. Attractive

features of PRP are the extended release of various growth

and differentiation factors from activated platelets, tissue

regenerative, and healing capabilities, as well as the lack of

problems associated with immunogenicity. Because of the

unique biological features of this whole blood-derived

biological agent, multiple clinical uses for PRP exist for

aesthetic and regenerative medicine.

Evidence Acquisitions A comprehensive review of the

literature regarding the use of platelet-rich plasma in aes-

thetic and regenerative medicine was performed.

Evidence Synthesis Therapeutic applications of PRP

including several methods for its clinical deployment in

conditions related to aesthetic and regenerative medicine

including wound healing, skin and facial rejuvenation, hair

restoration, hand rejuvenation, breast augmentation, and

musculoskeletal regeneration were reviewed.

Conclusion PRP treatment has shown itself as a bright

future for a safe and efficient cosmetic intervention.

However, more studies are needed to better our under-

standing of limitations and benefits in clinical phases

associated with the aesthetic use of PRP.

Level of Evidence III This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.

Keywords Platelet-rich plasma � Autologous biological
agent � Aesthetic medicine � Regenerative medicine � Skin �
Soft tissue � Musculoskeletal tissue

Abbreviations

PRP Platelet-rich plasma

GF Growth factor

VEGF Vascular endothelial growth factor

PDGF Platelet-derived growth factor

EGF Epidermal growth factor

TGF-b Transforming growth factor beta

FGF Fibroblast growth factor

IGF-1 Insulin-like growth factor 1

PDEGF Platelet-derived epidermal growth factor

PDAF Platelet-derived angiogenesis factor

PF-4 Platelet factor 4

IL-1 Interleukin-1

I-A Interferon alpha

I-G Interferon gamma

AGA Androgenetic alopecia
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Introduction

Platelet-rich plasma (PRP) is an autologous blood-derived

product comprised of high platelet concentrations and also

other factors like coagulation factors obtained by simple

and low cost methods of centrifugation [1]. Commercially

available closed systems for isolating PRP are often

preferable and could purify PRP 2–9 times higher than the

baseline concentration, as well as providing more consis-

tency and less variability with the isolated PRP product

[2, 3].

There are several ways of preparing PRP including

manual and mechanical procedures. In the manual method,

PRP is obtained by collecting approximately 20 ml of

whole blood and mixing it with 2 ml of anti-coagulation

factor and then differential centrifugation of blood (double

spin method), to remove red blood cells (RBC) at first (for

instance, a soft spin of 200 g for 15 min); after that, there

will be three layers: upper layer containing platelets

including pure platelet-rich plasma (P-PRP), leucocyte and

PRP (L-PRP), pure platelet-rich fibrin (P-PRF), and leu-

cocyte- and platelet-rich fibrin (L-PRF) besides an inter-

mediate layer that is known as the buffy coat, comprising

white blood cells (WBC), and a bottom layer of RBCs

(Fig. 1) [4]. Then to achieve pure PRP (P-PRP), the upper

layer plus the buffy coat are transferred to another tube,

without any anticoagulant, and platelets are concentrated at

a higher speed of centrifugation (for instance, a hard spin

of 400 g for 15 min) to form a soft pellet at the bottom, and

then, by discarding the supernatant-containing PPP

(platelet-poor plasma) PRP remains, which is homogenized

in lower quantity of (5 ml) PRP to yield a higher PRP

concentration and also analysed for the presence of WBC

and the integrity of the platelets [3, 5, 6]. Finally, calcium

chloride (CaCl2) or thrombin can be used as an activator

for degranulation of growth factors to yield activated PRP

[7]. Therefore, in different manual methods the final

quality and quantity of PRP might be changed. In the

mechanical method of PRP preparation, there are many

commercial PRP kits that facilitate the preparation of

ready-to-apply platelet-rich suspensions in a reproducible

manner. Although commercial kits are time-saving, they

can be quite expensive as compared to the manual strate-

gies. These kits and devices can be categorized into lower

and higher systems with different baseline concentrations

of 2.5–3 times and 5–9 times, respectively. Their difference

is mainly depending on their ability to collect and con-

centrate platelets and the method and time of centrifuga-

tion. Therefore, due to the variations in the concentrations

of platelets and WBC a diversity of growth factor con-

centrations is yielded [3, 8].

In general, to achieve a highly efficient PRP various

protocols and procedures have been optimized with respect

to different variables of the process, like number of spins,

volume and sampling of processed WB, centrifugation

time, and range of centrifugal acceleration. So, many

optimizations in different steps could improve the final

efficacy of concentrated PRP and it is advisable to stan-

dardize individual preparation protocols, which are cost-

effective and easy to adapt in clinical settings [3, 9]. Here

Fig. 1 Schematic illustration of the preparation of platelet-rich plasma (PRP)
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in Table 1, there is a comparison of various protocols

(manual and several commercial kits) for platelet yield, and

despite these variations, each protocol follows several steps

that consist of blood collection, first centrifugation to

separate RBCs, second centrifugations to concentrate pla-

telets and other components, and the activation of the

sample by adding a platelet agonist.

Many studies have shown that platelets contain a vast

variety of biologically active proteins, including vascular

endothelial growth factor (VEGF), platelet-derived growth

factor (PDGF), epidermal growth factor (EGF), trans-

forming growth factor beta (TGF-b), fibroblast growth

factor (FGF), and insulin-like growth factors (IGF-1, IGF-

2). These biological factors can influence various cellular

processes including homing of stem cells, cellular migra-

tion, proliferation, and differentiation, angiogenesis, mac-

rophage activation, and collagen and matrix synthesis

[10, 11]. Furthermore, these platelet-derived biological

agents can affect the healing processes of damaged and

wrinkled skin (skin rejuvenation), wound and scar rejuve-

nation, hand rejuvenation, musculoskeletal rejuvenation/

regeneration, scalp hair regeneration, and breast augmen-

tation [12–18].

The combination of low cost, easy, and fast isolation,

without major side effects, and also its potential healing,

immunomodulatory, and paracrine properties, makes PRP

an attractive therapeutic modality for implementation in

aesthetic and regenerative medicine [19–25].

Based on the mentioned evidences, this study aims to

exclusively explore the evidence of effectiveness of the

PRP clinical applications for various conditions related to

aesthetic and regenerative medicine, including scar and

wound healing, skin and facial rejuvenation, hand rejuve-

nation, hair restoration, and breast augmentation across

clinical studies.

Evidence Acquisition

A comprehensive review of the literature in relation to the

utilization of platelet-rich plasma in aesthetic and regen-

erative medicine was performed by searching PubMed/

Medline and Cochrane databases. The following key terms

were utilized to extract articles: platelet-rich plasma

[MeSH Terms] OR platelet-rich plasma [All Fields]. Eli-

gible studies involving the aesthetic and regenerative

medicine use of PRP in human subjects only were included

in this review to fulfil the inclusion criteria. After that,

analysis of eligible studies was performed to assess study

design, PRP dosage, and duration of follow-up.

Evidence Synthesis

Wound Healing

The clinical benefit of PRP as a leading treatment for healing

of ulcers and wounds has been shown in numerous studies

[26–30]. In general, wound healing is one of the sophisticated

processes in advanced organisms involving various signalling

pathways that are triggered by different cellular and chemical

factors [31]. Typically, the wound healing process is divided

into four overlapping stages of haemostasis, inflammation,

proliferation (re-epithelialization), and remodelling or

Table 1 Brief comparison between manual and commercial protocols for platelet yield

Preparation method Volume of

whole

blood

Centrifugations

first/second

Mean platelet count Pros and cons

Temperature-controlled PRP; activation

of PRP by incubation for 15 min at

37 �C [116]

10 ml 200 g for 10 min/

1550 g for

10 min

6.58 ± 0.45-fold than

whole blood

(1156 ± 114 9 109/L)

More affordable and cost-effective

Single centrifugation technique [117] 8 ml 3200 RPM for

10 min

Sixfold than whole blood

(1725 ± 773.8 9 109/

L)

Inexpensive compared with

commercial PRP kits ($29)

Pro-PRP device 10 ml to

60 ml

NR 12-fold than whole blood Higher PRP concentration but

expensive ($350 to $800)

3E PRP kit 10 ml 3000 RPM for

10 min

8–12-fold than whole

blood

Easy protocol, single centrifugation

of highly enriched platelets, and

cost-effective

Dr. PRP kit 20 ml 3000 RPM for

3 min/3200 RPM

for 6 min

Up to 2000 9 109/L Higher PRP concentration and less

expensive ($140)

NR not reported
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maturation, which are regulated by a vast variety of factors

[10]. Biological factors released by platelets within PRP that

play crucial roles in healing processes include fibrin as a

clotting agent and other factors that participate in different

phases and including TGF-b1, TGF-b2, interleukin-1 (IL-1),

IL-6, granulocyte colony-stimulating factor (G-CSF), TNF-a,

PDGF-AA, PDGF-BB, PDGF-AB, FGF, platelet-derived

epidermal growth factor (PDEGF), platelet-derived angio-

genesis factor (PDAF), platelet factor 4 (PF-4), EGF, ker-

atinocyte growth factor (KGF), hepatocyte growth factor

(HGF), and (IGF-1, IGF-2) [32, 33]. Many of which could

promote wound healing by inducing cell division through

attracting undifferentiated cells to form a new matrix [23].

Furthermore, PRP by reducing inflammation through sup-

pressing cytokine secretion may improve healing, regenera-

tion, re-epithelialization, and angiogenesis of damaged and

wounded tissues [34–36]. Another role of PRP is their

defensivemechanism against some bacteria in the wound site,

which reduces microbial infection [28].

Skin and Facial Rejuvenation

As we age, processes like wound healing and cell

replacement in the epidermis of the face decreases which

results in saggy and wrinkled skin. At the cellular level, the

most important promoter of skin ageing is decreasing the

production of fibroblasts and collagen [37]. Furthermore,

alterations in the interaction of these fibroblasts with other

cells such as dermal mast cells, epidermal keratinocytes,

and adipocytes are also critical during skin ageing [38].

The space between these cells is filled with extracellular

matrix (ECM) proteins, cell adhesion molecules (CAMs),

glycoproteins, cytokines, growth factors, etc., which by

enhancing skin cell interactions to preserve their integrity

and youthful appearance [39].

Continuous stimulation of collagen synthesis by various

growth factors and cytokines is required for skin cell

replacement processes. But during ageing, exposure of

human skin to UV radiation and its incorporation with

various macromolecules in skin (e.g. proteins, DNA, RNA,

and vitamin D) contribute to the generation of reactive

oxygen species (ROS), which are involved in ECM

degradation and subsequently skin ageing [40].

Various factors such as growth factors and cytokines are

essential in the processes of skin cell regeneration and

rejuvenation, so an effective anti-ageing strategy would be

an increased level of these factors in the skin.

PRP as a great source of growth factors, cytokines, and

other biologically active substances associated with tissue

regeneration and remodelling can be used as a safe and

effective option to rejuvenate the skin. PRP by increasing

the expression of matrix metalloproteinase (MMP) pro-

teins, which have roles in the degradation of damaged

ECM components, causes remodelling of ECM and then a

significant improvement in cellular proliferation and dif-

ferentiation in skin [41]. Furthermore, PRP increases the

secretion of hyaluronic acid, which by hydration makes

skin more turgid and improves its elasticity [42] (Fig. 2).

Hair Restoration

Various scientific articles have shown that PRP therapy is

an efficient option for hair loss in both men and women,

which by stimulating hair follicles, increases hair count,

hair growth, and hair thickness. Among many types of hair

loss, androgenetic alopecia (AGA, male pattern baldness),

a very common type of hair loss and thinning, is the best

subject to undergo PRP therapy [7, 43–48] (Fig. 3).

Hand Rejuvenation

Our hands are continuously exposed to sunlight and various

chemicals, so they undergo ageing effects over time; thus,

the number of people who are paying attention to the field

of hand aesthetics and treatment options seems to increase.

Nowadays, with the advent of PRP in various fields of

aesthetic medicine it would be expected that this treatment

might be useful for hand rejuvenation [49]. Hands as the

most visible part of our body are affected by extrinsic and

intrinsic ageing factors. Intrinsic factors, as a natural con-

sequence of physiological effects over time, are contribu-

tors of decreasing skin elasticity, volume, structural

integrity, and dermal vascularity. Finally, the results of

these effects are skin hand thinning, wrinkles, prominent

joints, tendons, and veins [50]. Extrinsic events vary from

sunlight exposure, chemical damages such as pollution and

smoking, lifestyle or diet. These factors by affecting epi-

dermal and dermal layers of hand skin can cause various

conditions including hypopigmentation, atopic dermatitis,

actinic keratosis, and solar purpura [51].

Nowadays, there are various hand rejuvenation treat-

ments such as mesotherapy (injections of medications,

vitamins, plant extracts, etc.), micro-dermabrasion (re-

moving dead layer of skin cells), laser, fat grafting,

chemical peel (removing outer layers of the skin), and PRP

therapy [52–54].

Among these therapy options, PRP could be a favour-

able treatment, because of its safety (as a natural produc-

tion) and effectiveness for body healing and repairing

effects. However, although PRP treatment is well estab-

lished and researched for hair restoration and non-healing

wounds, in the field of hand rejuvenation, it seems that

studies are limited, so it needs more attentions in the future.

Since a few number of unpublished studies used PRP

therapy for hand rejuvenation, clinical tests on PRP have

shown improvement in the thickness, hydration, and
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softness of the hand skin after 3 or 4 month of treatment.

Finally, a combination of PRP with dermal filler could help

patients to achieve the best and longer results of hand

rejuvenation [55–57].

Breast Augmentation

Breast augmentation as an aesthetic procedure to enhance

breast shape and increase its size is getting popular among

women. Currently, traditional methods including breast

augmentation with fat transfer and breast implant surgery

are the most common and effective options. The use of

PRP for breast augmentation as a novel option is going to

be raised among women [58]. However, in relation to the

effectiveness of PRP injections for breast enhancement,

few scientific studies have been done yet, so it seems

valuable to design more research for evaluating PRP

therapy efficacy in breast augmentation.

Generally, there are two types of PRP therapy for breast

augmentation procedures: (1) PRP in combination with fat

transfer for breast enhancement (breast lift) and (2) the use

of PRP alone for breast rejuvenation purposes [59].

Fat transfer as an effective method uses unwanted body

fat (such as hips and thighs) and injects it into the breast

area to increase its size. But there are some limitations such

as reabsorbtion of fat by the body and also expansion of the

breast, which can cause loss of sensitivity of the breast or

nipple, due to the blockage of blood vessels [60]. Thus, to

prevent such effects, it is necessary to have excess supplies

of collagen and different growth factors in the area of the

breast, and that is why aesthetic experts combine fat

transfer with PRP to achieve excellent results. This com-

bination not only increases the size of the breast, but also

significantly improves its firmness, shape, and skin reju-

venation. Therefore, alongside with the safety of this pro-

cedure, there will be no more loss of sensitivity.

Altogether, this method is a great option for women who

lose their confidence because of their dropped and unnat-

ural breast shape [58, 61].

Another option for the use of PRP is only for rejuve-

nation purposes, which is suitable for women who are

satisfied with their breast size, but would like to have better

looking and youthful breasts. In this method, various

growth factors within PRP by inducing the production of

new tissues, collagens, and blood vessels make the process

Fig. 2 Significant improvement

in facial skin by 2–6 weeks after

PRP treatment. This figure has

been taken from the Behesht

clinic laboratory

Fig. 3 Significant improvement

in hair restoration by 2–6 weeks

after PRP treatment. This

figure has been taken from the

Behesht clinic laboratory
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of breast rejuvenation longer lasting and more efficient

than other options [26].

Musculoskeletal rejuvenation/regeneration

Orthopaedic and musculoskeletal disorders caused either

by ageing, trauma, or accidents are among the challenging

conditions that can occur in muscle, tendon, bone, and

ligament. In the USA, approximately 100 million office

visits annually in orthopaedic clinics are for muscu-

loskeletal injuries. Despite the traditional and common

therapies for these problems which have not met with

relative success, the use of platelet-rich plasma is now

expanding as a desirable and effective therapeutic approach

[62–65].

In recent years, the utilization of PRP as an augmenter

of the natural healing response has demonstrated promising

results in a shorter time period for the treatment of different

musculoskeletal tissue injures by producing stronger bone,

regenerating muscle and tendon, and increasing tissue

vascularity. Several studies have also reported great results

of PRP treatment for relief from bone pain due to accidents

and traumas [66–68]. For instance, in a study on 62 patients

with chronic plantar fasciitis using PRP injection, results

demonstrated that PRP can be used as an appropriate

treatment to improve the pain of this disease during

6 months of treatment [69]. Similarly, the other studies

also confirmed the relieving effect of PRP in the plantar

fasciitis problem [70].

Several studies displayed the beneficial effect of PRP on

osteoarthritis (OA) such as knee OA, hip OA, and shoulder

OA compared to saline, hyaluronic acid, and corticosteroid

treatments [62, 71–75]. Additionally, rotator cuff disorders,

gluteal tendinopathy, and lateral epicondylalgia demon-

strate greater success when utilizing PRP in comparison

with other factors including corticosteroids regarding pain

and function [76–79].

Furthermore, it was suggested that PRP could be used as

an adjunct or therapeutic approach for other muscu-

loskeletal conditions, orthopaedic surgery, and sport med-

icine, including hamstring injuries, elbow ulnar collateral

ligament (UCL) injuries, anterior cruciate ligament (ACL)

reconstruction, patellar tendinopathy, and achilles

tendinopathy [80].

However, there is a need for further studies in muscu-

loskeletal conditions. In the light of the available evidence,

it can be suggested that PRP can be used as a therapeutic

and complementary method for musculoskeletal

conditions.

Discussion

Several clinical studies have assessed the therapeutic effi-

ciency of PRP on various conditions across different spe-

cialties including orthopaedics, dermatology, plastic

surgery, aesthetic and regenerative medicine, paediatric

surgery, urology, cardiac surgery, dentistry, and ophthal-

mology [81, 82]. The first study that applied PRP therapy

in plastic surgery was done by Marx et al. in 1998, and

showed that growth factors within PRP could quantifiably

enhance regeneration of bone grafts compared to grafts

without PRP use [83].

Here we summarized studies supporting the use of PRP

in wound healing. In a study conducted by Suthar et al., in

24 patients with non-healing ulcers, treatment of PRP with

single dose subcutaneous injections after 24 weeks affects

wound healing and reduced wound size, pain, and inflam-

mation [27]. In another study of 150 patients with foot

ulcers due to diabetes, it has been demonstrated that PRP

treatment after 4 weeks results in the reduction in wound

size and improvement in healthy granulation tissue for-

mation [84]. In this relation, Prabhu et al. also evaluated

the efficacy of PRP in the treatment of 104 cases with

chronic non-healing ulcers. They have shown that PRP

treatment results in the healing of 81.73% patients (85

patients), whereas 12.5% of cases demonstrated healing

with skin grafting. Therefore, PRP could be a safe and

effective treatment option, which increases the healing

rates of chronic wounds [85] (Table 2).

Therefore, the reason to consider implementation of

PRP therapy in aesthetic and regenerative medicine is the

fact that platelets can provide an effective and practical

treatment option for conditions like wounds and ulcers

[26, 30].

In various studies, it has been demonstrated that PRP

may induce tissue expansion, skin proliferation, and reju-

venation. Here we addressed several clinical trials of PRP

therapy for skin rejuvenation [19–23]. Cameli et al. in a

clinical study on 12 healthy female volunteers have shown

that PRP injections yielded significant improvement in skin

texture through rejuvenation of facial skin [55]. Another

prospective controlled clinical study conducted with

injection of PRP in 20 women demonstrated an increase in

dermal collagen production, which improved facial skin

rejuvenation in a safe and efficient manner [86]. A further

study on 20 women with facial wrinkles and nasolabial

folds also showed that treatment with PRP for a period of

8 weeks resulted in improvement and correction of wrin-

kles of the nasolabial folds; thus, PRP therapy is considered

as an appropriate and safe therapeutic way for face and

nasal skin rejuvenation [87]. In another study, it was doc-

umented that PRP could significantly improve the
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Table 2 Evidence for the use of PRP in aesthetic and regenerative medicine

Study Clinical

application

Design/level of evidence Doses of PRP Follow-up Results

Suthar

et al. [27]

Wound

healing

PRP treatment in 24 patients with non-

healing ulcers/Level IV Evidence

3–4 mL 24 weeks Reduction in wound size, pain

and inflammation

Babaei

et al. [84]

Wound

healing

PRP treatment in 150 patients with foot

ulcers due to diabetes/Level IV Evidence

2–4 mL 8 months Reduction in wound size and

improvement in healthy

granulation tissue formation

Prabhu

et al. [85]

Wound

healing

PRP treatment in 104 cases with chronic non-

healing ulcers/Level IV Evidence

NR (PRP

dressing)

5 weeks Significant improvement in the

healing rates of chronic wounds

Willemsen

et al.

[118]

Facial

lipofilling

PRP treatment in 32 cases underwent

aesthetic facial lipofilling/Level II

Evidence

3 cc mL 1 week,

3 months

and

1 year

Significant decrease in recovery

time

Cameli

et al. [55]

Skin and

facial

rejuvenation

PRP treatment in 12 healthy volunteer

women/Level IV Evidence

4 mL 3 months Significant improvement in the

skin texture, skin gross

elasticity, and skin smoothness

Lee et al.

[119]

Skin and

facial

rejuvenation

PRP treatment in 31 healthy volunteer

women/Level II Evidence

4 mL 6 weeks Significant increase in facial

appearance and cheeks

Abuaf et al.

[86]

Skin and

facial

rejuvenation

PRP treatment in 20 healthy volunteer

women/Level IV Evidence

2 mL 4 weeks Increase in dermal collagen

production and improved facial

skin rejuvenation.

Elnehrawy

et al. [87]

Skin and

facial

rejuvenation

PRP treatment in 20 women with facial

wrinkles and nasolabial folds/Level II

Evidence

NR 8 weeks Significant improvement and

correction of wrinkles of the

nasolabial folds in younger

subjects

Uysal et al.

[88]

Skin and

facial

rejuvenation

PRP treatment in patients with infraorbital

hyperpigmentation (dark circles)/Level VI

Evidence

NR NR Significant improvement in the

pigmentation of skin lesions

associated with a

hyperpigmentation disorder

Rigotti

et al. [89]

Skin and

facial

rejuvenation

Fat plus PRP treatment in 13 patients who

were candidates for facelift/Level IV

Evidence

NR 3 months No significant difference between

PRP and SVF-enriched fat

Hui et al.

[90]

Skin and

facial

rejuvenation

PRP plus ultra-pulsed fractional CO2 laser

therapy in 13 patients with facial ageing

conditions/Level IV Evidence

2 mL 3 months Improvement in facial wrinkles,

skin texture, and skin elasticity

Asif et al.

[92]

Skin and

facial

rejuvenation

PRP plus micro-needling in 50 patients with

atrophic acne scars/Level III Evidence

2 mL (0.1 mL/

cm2)

3 months Significant reduction in scarring,

wrinkles, and sun damages of

the skin

Alves et al.

[98]

Hair

restoration

Treatment of PRP in half-head and the other

half-head with placebo in 25 patients with

AGA/Level III Evidence

0.15 mL/cm2

(on 4

selected

areas of the

scalp)

6 months Significant improvements in hair

density and hair count

compared to the control side

Shah et al.

[99]

Hair

restoration

Treatment of PRP plus minoxidil (5%) in 25

patients with AGA compared to the control

group treated with minoxidil (5%) alone

(25 cases)/Level II Evidence

0.05 mL/cm2 6 months Significant improvement in hair

growth and density in PRP plus

minoxidil (5%)-treated group

Gentile

et al.

[100]

Hair

restoration

A placebo-controlled study of PRP treatment

in 23 AGA male subjects/)/Level II

Evidence

0.1 ml/cm2

(on selected

areas of the

scalp)

14 weeks Significant improvement in hair

growth, count and density

Singhal

et al.

[101]

Hair

restoration

A placebo-controlled study of 20 participants

with AGA (10 PRP-treated, 10 placebo)/

Level II Evidence

Multiple small

injections of

8–12 mL

PRP

3 months Significant improvement in hair

counts, thickness, and root

strength
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pigmentation in skin lesions associated with a hyperpig-

mentation disorder [88]. In another clinical trial conducted

on 13 patients who were undergoing a facelift, it was

reported that autologous fat grafting in combination with

PRP could not provide significant improvement in skin

rejuvenation over employing autologous expanded adi-

pose-derived stem cells [89]. In a clinical trial by Hui et al.,

it was demonstrated that in 13 patients with facial ageing

conditions, the use of PRP plus ultra-pulsed fractional CO2

laser therapy for three months improved facial wrinkles,

skin texture, and skin elasticity compared with the control

group. So, the synergistic effect of PRP and ultra-pulsed

fractional CO2 laser yielded better therapeutic effects on

the skin rejuvenation, while lowering side effects [90]

(Table 2).

The combination of PRP therapy with micro-needling,

another skin rejuvenation treatment which uses micro-

needles to puncture hundreds of tiny micro-openings in the

skin, has shown excellent responses in patients, to signifi-

cantly reduce scarring, wrinkles, and sun damage of the

skin. On the other hand, PRP therapy in conjunction with

micro-needling, allows a better penetration of serum into

the tiny holes (micro-openings) in the skin and flows to

deep beneath the surface of the skin [91, 92] (Table 2).

Altogether, PRP by growing blood vessels and new

collagen could help in the regeneration of damaged skin

cells and reverse the processes of ageing, which makes it a

great and new concept in aesthetic medicine [93–95]. So,

PRP as a beneficial aesthetic and cosmetic treatment for

skin rejuvenation can be used for the following: reducing

sagging and wrinkles, mild collagen loss, skin tightening

and toning, acne scars, crow’s feet, and dark circles

[54, 96, 97].

PRP therapy for hair loss is addressed in many studies.

For instance, in a larger-scale study by Alves et al. three

PRP treatment seasons with 1-month intervals on 25

patients with AGA have shown a significant increase in

different phases of hair growth, including anagen, catagen,

and telogen phases, which leads to final improvements in

hair density and hair count compared to the control side

[98].

Similarly, in an experimental study, including fifty

patients with AGA, participants were equally divided into

two groups, wherein the first group was treated with topical

minoxidil (5%) alone and the second group minoxidil was

treated in combination with PRP by micro-needling [99].

The study results after 6 months of treatment (interval of

1 month) indicated that the PRP-treated group in compar-

ison with the first group provided a significant improve-

ment in hair growth and density, which introduces PRP

therapy as an effective, promising, and safe method for the

treatment of AGA patients [99]. Furthermore, in a placebo-

controlled study, 23 androgenic alopecia male subjects (3

were excluded at the end of the study) were treated with

PRP. After 14 weeks (at 1-month intervals), favourable

results of hair growth, count, and density were yielded

[100]. Also, in another study consisting of 20 participants

(10 PRP-treated, 10 placebo), subjects were injected with

PRP at 3-week intervals. Results of 10 treated patients with

PRP have shown an average reduction of 65% in hair loss

during the test. At the end of study, all 10 patients had

improved hair counts, thickness, and root strength [101]

(Table 2). Generally, not all patients with hair loss are

good candidates for PRP therapy, and only a small per-

centage of people could benefit from this kind of treatment,

where people are with natural hair thinning and loss,

Table 2 continued

Study Clinical

application

Design/level of evidence Doses of PRP Follow-up Results

Gentile

et al.

[58]

Breast

augmentation

Treatment of PRP plus fat grafting in

50 patients with breast soft tissue

defects compared to the control

group treated with centrifuged fat

grafting (50 patients)/Level IV

Evidence

Combination of

0.5 mL of PRP

with 1 mL of

centrifuged fat

tissue

36 weeks Significant improvement in breast skin

quality and softness, also 69%

maintenance of the contour restoring

in PRP- plus fat-treated group

compared to fat grafting alone (39%)

Cervelli

et al.

[61]

Breast

augmentation

Treatment of PRP plus fat grafting in

13 patients with breast soft tissue

defects compared to fat-treated and

13 SVF-enhanced autologous fat

graft-treated patients/Level IV

Evidence

Combination of

0.4 mL of PRP

with 1 mL of

centrifuged fat

tissue

30 months 69, 63, and 39% maintenance of

contour restoring for PRP plus far

grafting, SVF-enhanced autologous

fat grafts, and control group;

therefore, PRP plus fat treatment has

a better maintenance of breast

volume

PRP platelet-rich plasma, P-PRP pure platelet-rich plasma, L-PRP leucocyte–platelet-rich plasma, PPP platelet-poor plasma, SVF stromal

vascular fraction, AGA androgenetic alopecia, NR not reported
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location-based hair loss, and those subjects who are totally

healthy [102].

As mentioned, there are just several research experi-

ments that have been published on PRP influence on fat

grafting for breast augmentation purposes. Gentile et al. in

a study of total 50 patients with breast soft tissue defects

have shown that the use of fat grafting plus PRP yielded

69% maintenance of the contour restoration, while the

control group with fat grafting alone demonstrated just

39% maintenance. Thus, fat grafting combined with PRP

significantly improved maintenance of breast volume in

women with breast soft tissue defects [58]. In another study

conducted by Cervelli et al., the effects of fat grafting plus

PRP on 13 patients with breast soft tissue defects compared

with 13 SVF-enhanced autologous fat graft-treated patients

were evaluated. Patients treated with PRP in combination

with fat grafting showed 69% maintenance of contour

restoration, while another group yielded 39% maintenance.

Therefore, the use of both techniques produced signifi-

cantly better maintenance of breast volume in these

patients than fat grafting alone [61] (Table 2). For further

support, in a study of PRP treatment plus autologous fat

grafting on 40 patients (20 case, 20 control) results in the

PRP-treated group showed significant improvement in fat

grafting and reduction in fat absorption in 12 months after

the operation, which introduced PRP as a reliable recon-

struction option for breast augmentation [103].

In relation to hand rejuvenation, the injections of PRP

could significantly stimulate angiogenesis and collagen

synthesis and provide a firm, smooth, and youthful look.

However, clinical studies in this regard are very limited.

But the results with regard to the effect of PRP on the facial

skin can be confirmed by the fact that this treatment will

also be effective in hand rejuvenation. For instance, in an

experimental study of 18 persons with photoaged skin on

the dorsum of the hands, the application of PRP produced

significant improvements in the Fitzpatrick wrinkle and

elastosis scale and reduced the manifestations of skin

ageing [104].

Studies in human muscle injury are few and of low

methodical quality, and there are also contradictions. Some

of these studies are the repair of muscle injuries including

the repair of tendon [105], chondral injuries [106], bone

regeneration [107], treatment of severe diabetic foot ulcers

[108], and also plantar fasciitis [109]. Both clinical and

experimental studies have revealed the effects of PRP

treatment in muscle injuries, and generally, these studies

have reported a better outcome in muscle regeneration/

rejuvenation, reduced fibrosis, and increased neovascular-

ization [110–114]. In this regard, in a study of 30 male

professional athletes from Ukraine with acute local muscle

injury, patients who received targeted PRP treatments had

better pain relief in early assessments compared to the

conventionally treated group, but at 28 days, there was no

difference between groups. Also, the mean time to return to

sports was shorter in the treated versus control groups

[115]. So, based on the growing evidence and despite the

theoretical benefits of PRP to regenerate muscle tissues and

fast return to activity, there is little scientific support for

this intervention. Therefore, more studies are needed in this

regard.

Conclusion

PRP contains various bioactive proteins, growth factors,

and interleukins associated with different cellular and

biological process, i.e. cell proliferation, differentiation,

and tissue reconstruction. Due to the unique characteristics

of PRP, its use has been steadily increasing in recent years

for aesthetic and cosmetic interventions. This bioactive

material is studied in the fields of aesthetic interventions,

both in vivo and clinical conditions. The results of these

studies have revealed promising evidence as an effective

option. On the other hand, treatment by PRP has shown

itself as a bright future for a safe and efficient aesthetic and

cosmetic intervention, particularly in wound healing, skin

rejuvenation, hand rejuvenation, hair restoration, and breast

augmentation. However, more studies are needed to better

our understanding of limitations and benefits in clinical

phases associated with the aesthetic and cosmetic use of

PRP.
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