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Platelet-rich plasma (PRP) is an autogenously harvested blood plasma containing
concentrated levels of platelets and growth factors. PRP has been identiﬁed as a
promising treatment for enhancing wound healing and has been used for decades in
multiple medical specialties including cardiac surgery, oral surgery, ophthalmology,
and orthopedic surgery. Growing evidence for multiple aesthetic surgery applications
has recently been developed, particularly for hair restoration and skin rejuvenation. The
goal of this article is to review the current medical literature on PRP and identify
promising applications that may be integrated into a modern aesthetic surgery
practice. The evidence for the use of PRP technology is rapidly expanding as a powerful
therapy for select cosmetic surgery patients.

Platelet-rich plasma (PRP) is an autogenously harvested
serum processed to concentrate platelets and growth factors.1 The combination of these molecules and cells leads to a
potent serum, which can promote stem cell regeneration as
well as soft tissue and bone healing. The growth factors
identiﬁed in PRP include a platelet-derived growth factor,
transforming growth factor-β, vascular endothelial growth
facture, epidermal growth factor, and insulin-like growth
factor. Immunosorbent assay studies have demonstrated
these growth factors are present in much higher concentrations in PRP than in whole blood specimens.2 These growth
factor proteins are known to be highly chemotactic and
mitogenic to multiple cell types including monocytes, ﬁbroblasts, stem cells, endothelial cells, and keratinocytes. They
are also known to promote angiogenesis, induce neocollagenesis production, and increase vascular permeability.3
The PRP is harvested from a patient’s peripheral blood by a
centrifugation process to help separate out the platelet-rich
contents from other cell types. Once processed, the PRP has ﬁve
to eight times the concentration of platelets relative to whole
blood.1 Given its autologous origin, this material has been
demonstrated to be safe and free from blood-borne pathogens
transmissible to the patient. PRP has been used for many years
and is accepted in multiple medical ﬁelds including cardiac
surgery, oral surgery, dentistry, ophthalmology, orthopedics,

Issue Theme The Nose and Its Function;
Guest Editor, Julia Vent, MD, PhD

and facial/plastic surgery. Within the ﬁeld of plastic surgery,
the use of growth factors to improve healing, augment tissue,
and promote stem cell growth is of particular interest. Attempted aesthetic uses include soft tissue augmentation, skin
rejuvenation, hair restoration, wound and skin graft healing,
and fat graft augmentation. Evidence for the use of PRP within
these realms is rapidly expanding with some data demonstrating excellent promise and others with conﬂicting evidence.
This review seeks to identify areas of use of PRP within
aesthetic surgery (►Table 1).

Platelet-Rich Plasma Harvest
Platelet-rich plasma has several different preparations and
commercially available systems (i.e., Eclipse, Harvest, Arthrex);
and as such, a variety of protocols exist (►Fig. 1). The most
traditional protocol involves dual speed centrifugation. In this
protocol, 10 to 20 mL of whole blood is ﬁrst drawn into a vial
containing an anticoagulant. The blood is then treated to an
initial centrifugation to allow the blood components to separate. Three layers are typically identiﬁed within the centrifuged
blood: (1) the bottom layer comprised of red blood cells, (2) the
center layer containing white blood cells and platelets, (3) and
the top layer which is primarily plasma. The plasma and buffy
coat can be harvested and then centrifuged again to harvest a
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Table 1 Platelet-rich plasma uses in aesthetic surgery
Platelet-rich plasma: What works
Hair restoration
Skin rejuvenation after CO2 skin resurfacing
Skin rejuvenation after skin microneedling
Soft tissue augmentation with or without hyaluronic
ﬁllers
Platelet-rich plasma: What doesn't work
Application after rhytidectomy
Platelet-rich plasma: What might work
Augmented fat injection
Skin graft donor-site healing

concentrated platelet pellet. The platelet pellet can be resuspended in a lower volume of plasma and then treated with
calcium chloride or trauma to activate the platelets. The
activation process causes release of the platelet’s α granules,
which contain the growth factors intended for use.4–6 Once the
platelets are activated, they must be used rapidly otherwise
they will become clotted within the syringe.6 Some commercially available systems include technology to help further
extract the white blood cells by using patented gel separators,
and ultimately ease PRP harvest. This provides a theoretical
advantage as the white blood cells release collagenase and

elastases, which may impact healing and cell migration.7 The
concentration of platelets vary based on the protocol for
harvest but have been reported to be 2 to 8.5-fold over the
normal concentration in whole blood. Before activation of the
platelets, harvested PRP can be stably maintained in an anticoagulated state for up to 8 hours.1 While these commercially
available systems have Food and Drug Administration approval
for their equipment, all of the treatments discussed in this
review are off-label uses of this material.
Platelet-rich ﬁbrin matrix (PRFM) is another method of
preparation and has been studied in a variety of contexts.8
This substance has a lower platelet concentration and a large
volume of plasma and proteins. By including the ﬁbrin, a
matrix is created which theoretically binds growth factors
and cells. This allows the injectate to act as a natural clot and
provide a time-release formulation of the growth factors
within the tissues.8

Methods
A review was performed using electronic databases.
Cochrane Database of Systematic Reviews, Cochrane Central
Register of Controlled Trials, MEDLINE “In-Process & Other
Non-Indexed Citations,” and MEDLINE electronic databases
were searched using a combination of the following medical
subject heading terms: platelet rich plasma, hair restoration,
soft tissue augmentation, platelet rich ﬁbrin matrix, androgenetic hair loss, fat graft augmentation, microneedling,

Fig. 1 Equipment used to harvest platelet-rich plasma (PRP). (A) shows a centrifuge used in the harvest of PRP. (B) shows an empty PRP tube with
liquid anticoagulant and also a gel separator. (C) shows the PRP tube immediately following blood draw from the patient. (D) shows the PRP tube
following centrifugation with the yellow top layer being the utilized PRP and the gel separating the red blood cells from this layer.
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laser skin resurfacing, rhytidectomy, facial rhytids, wound
healing. Search results were limited to English results. Articles were identiﬁed from January 1, 2001 until November 1,
2016. Article titles and abstracts were scanned for potential
relevance. Studies involving PRP and hair restoration, soft
tissue augmentation, fat graft augmentation, microneedling,
laser skin resurfacing, rhytidectomy or skin grafting were
then further evaluated for pertinence to the subject and
ultimate inclusion in the review.

Platelet-Rich Plasma: What Works
Hair Restoration
Platelet-rich plasma for use in hair restoration has
demonstrated great promise in a wide variety of reports
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(►Table 2).9–25 The proposed mechanisms include promotion
of stem cell differentiation into hair follicles, activation of
antiapoptotic pathways prolonging survival of dermal papilla
cells, prolonging anagen phase of the hair cycle, and stimulation
of proangiogenic pathways increasing the perifollicular vascular plexus.26 Multiple studies have been published in recent
years demonstrating the effect of PRP on stimulation of hair
growth for both male and female pattern hair loss. As with the
preparations of PRP, a variety of protocols have been developed
and described for use in hair restoration bringing some varied
results. While there have been conﬂicting outcomes in some of
these studies, trends can be identiﬁed from the studies. The
most noteworthy trends identiﬁed is the need for multiple
treatments for signiﬁcant improvement and increasing
evidence for use in androgenetic hair loss (►Fig. 2).22

Table 2 Platelet-rich plasma hair restoration protocols by study
Author

Patients
enrolled

Number of
platelet-rich
plasma injections

Injection
interval

Results

Alves and Grimalt21

25

3

1 mo

Increase in anagen hairs, telogen hairs, hair density,
and terminal hair density

5

Total 2 mo
treatment time

Improvement in hair pull test

3

4 wk

25 men, 0 women
Betsi et al14

42
34 men, 8 women

Cervelli et al11

10

Subjective improvement in hair volume and quality

10 men, 0 women
Gentile et al20

23

3

4 wk

23 men, 0 women
Gkini et al12

20

Increase in hair count and density
Increase in epidermal thickness, hair follicle number,
and in blood vessels around follicles
Increase in hair count and density
Increase in epidermal thickness, hair follicle number,
and in blood vessels around follicles

3

3 wk, booster at 6 mo

Increase hair density, quality, and thickness

2

3 mo

Increase in hair count and thickness

4

2 wk

Increase in follicular unit number

2

1 mo

No signiﬁcant improvements noted

6

1 wk

Improvement in global pictures in 2/10 patients

1

One treatment only

No signiﬁcant improvements noted

64

4 injections of PRP

3 mo

Improvement in 62/64 patients by ﬁrst evaluator
and 64/64 patients by the second evaluator

42 men, 22 women

4 injections of
plasmatic
protein solution

15

3

18 men, 2 women
Kang et al17

26
15 men, 11 women

Khatu et al15

11
11 men, 0 women

Mapar et al24

19
19 men, 0 women

Marwah et al19

10
10 men, 0 women

Puig et al23

26
0 men, 26 women

Schiavone et al16

Sclafani18

4 wk

9 men, 6 women
Singhal et al13

10

4

2 wk

All patients with improvement in scalp photos

5

Treatment at 0, 2, 4,
6, and 9 wk

Increase in mean cross-section of hairs versus placebo

8 men, 2 women
Takikawa et al10

26
16 men, 10 women

Hair density increased at 2 and 3 mo after initial treatment
Hair density decreased at 6 months to baseline

65% with reduction in hair pull

Increase in epidermal thickness and in blood vessels
around follicles
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Fig. 2 Male patient from author’s practice with androgenetic hair loss
treated with three serial monthly injections of platelet-rich plasma.
Scalp photos (A) showing preinjection and (B) 1 month after the third
injection. Note the increased hair density and thickness.

Androgenetic hair loss has been most closely studied, and
several recent studies are summarized below. Recently,
Gentile et al randomized 23 patients to receive either PRP
injections or saline injections for hair restoration.20 In this
protocol, three treatments were provided, each 1 month
apart. The patients were followed up for 2 years after the
series of injections. At 3 months, a mean increase in total hair
density of 45.0 hairs per cm2 was measured. No relapse in
symptoms was identiﬁed until 1 year after treatment. At that
time the four patients who demonstrated relapse were
retreated. No side effects were noted during the treatment
time. In a separate study by Alves and Grimalt, 25 patients
with androgenetic alopecia were enrolled in a half-head
treatment study for hair restoration.21 PRP was injected to
one-half of the head and saline was injected into the other
half. The protocol involved three injections, each 1 month
apart. After 6 months, a statistically signiﬁcant improvement
in anagen hairs, telogen hairs, hair density, and terminal hair
density from baseline was identiﬁed. There was a signiﬁcant
Facial Plastic Surgery
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increase in hair density compared with the control side as
well. In another pilot study from Schiavone et al, 64 patients
were treated with PRP for hair restoration with two injections occurring 3 months apart.16 This study showed a
response rate of approximately 50% for clinically important
differences by macrophotographs. In another randomized
controlled study by Mapar et al, 19 men with androgenetic
alopecia were randomized to receive PRP into one scalp site,
and saline injected into another.24 Two sessions were completed 1 month apart, and hair was counted at 1, 3, and
6 months after injections. This study did not identify any
increase in hair density. Female androgenetic hair loss has
also been speciﬁcally studied in a double-blind, placebocontrolled manner. In a study by Puig et al, 26 women with
female androgenetic alopecia were treated.23 A total of 15
patients received PRP and 11 were treated with saline. In this
study, each patient received only one treatment, and then
they were evaluated after 6 months. At the study endpoint,
there were no signiﬁcant improvements in any of the categories evaluated. In a separate meta-analysis evaluating the
effect of PRP on androgenetic hair loss, 13 studies were
identiﬁed where PRP was used for hair restoration.22 Of
these, four studies were combined for a total of 60 patients,
with hair density as the outcome measure. The study authors
concluded that PRP was an effective treatment for androgenetic alopecia. While some of these particular studies are
discouraging, they are also problematic as the protocols used
are varied. With some exceptions, most successful protocols
involve at least three treatments, spaced monthly.
Another hair loss diagnosis that has been evaluated with
positive results is alopecia areata. In one recent study by
Trink et al, 45 patients with alopecia areata were randomized
to receive intralesional injections of PRP, triamcinolone
acetonide, or placebo on one-half of the scalp while the other
half went untreated.25 The patients treated with PRP were
noted to have a signiﬁcant increase in hair regrowth, decreased hair dystrophy, and decrease in the burning and
itching sensations when compared with the triamcinolone
acetonide or placebo injections.
Though the evidence for the use of PRP in hair restoration
does include some conﬂicting information, this may be
attributed to the types of protocols used. Three monthly
serial injections appear to be a minimum number to achieve
a clinically important result. Many of the reports utilizing
fewer injections did not lead to signiﬁcant improvements.
Larger, higher-powered studies are needed to conﬁrm these
pilot results and help our understanding of the differing
effects of timing of PRP and hair restoration physiology.

Skin Rejuvenation with Fractionated Resurfacing or
Microneedling
Platelet-rich plasma has been strongly implicated in wound
healing; and as such, application of PRP following skin rejuvenation procedures has been carefully investigated. After
fractional laser resurfacing or microneedling procedures,
small holes created in the skin can act as an effective avenue
for the topical delivery of PRP. Asif et al evaluated the effect of
microneedling with subsequent PRP application on 50 patients
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Fig. 3 Female patient who underwent erbium: YAG fractional skin resurfacing followed by topical application of platelet-rich plasma (PRP) and
injection of PRP into cheeks and under the eyelids. Posttreatment photos are taken after 20 months. Note the long-lasting changes in skin quality
and improvement of tear trough hollowing. (Image provided courtesy of Gregory S. Keller, MD.)

with acne scarring.27 This was done via a split face treatment,
with one hemiface receiving distilled water and one hemiface
receiving PRP. The authors were able to demonstrate that the
PRP-treated side showed a greater reduction in acne scarring
by Goodman’s quantitative scale. Lee et al evaluated CO2 laser
resurfacing for acne scarring followed by application of PRP
versus normal saline. They were able to demonstrate a
decrease in erythema, edema, and improved overall appearance on the PRP-treated side.28 Kim and Gallo performed a
similar trial to evaluate PRP on forearm wounds created with
fractional laser treatment. A total of 15 patients were enrolled
and randomized to receive PRP on one arm and saline on the
other. There was a signiﬁcant improvement in erythema,
edema, discomfort, and pruritus noted on the PRP-treated
arm.29 Another similar study performed by Na et al demonstrated thicker neocollagen growth, as well as less transepidermal water loss, erythema, and inﬂammatory
pigmentation.30 In a separate investigation by Shin et al,
patients were treated with PRP following CO2 fractional resurfacing. The PRP-treated patients had improved satisfaction,
skin elasticity, and decreased erythema. Biopsies performed
on the patients showed increased ﬁbroblasts and collagen
amounts.31 These studies, as well as the author’s personal
experience, provide emerging evidence that PRP improves
healing following skin rejuvenation procedures (►Fig. 3).

In one recent study by Ulusal, 94 patients were treated with
PRP and hyaluronic acid mix. There was signiﬁcant improvement in general skin appearance, texture, and ﬁrmness
demonstrating these sought after effects.33
Both PRP and PRFM have also been studied as substrates for
soft tissue augmentation without the use of hyaluronic acid
ﬁllers. Sclafani and others have demonstrated positive and
lasting results of dermal augmentation with PRP or PRFM in
nasolabial folds, facial rhytids, and depressed or scarred
areas.8,34,35 Sclafani has also shown that injections of PRFM
induce dermal collagenesis, adipogenesis, and angiogenesis in
a histologic study.7 In another large study by Kamakura et al,
2,005 patients were treated with PRP plus an ﬁbroblast growth
factor (FGF) additive. This mixture was injected into multiple
areas of the face including the nasolabial folds, marionette

Platelet-Rich Plasma for Soft Tissue Augmentation
with or without Hyaluronic Fillers
The use of PRP for soft tissue augmentation in combination
with hyaluronic acid ﬁllers has been utilized for years in
aesthetic surgery ofﬁces and popularized as the “Vampire
Facelift.”32 The theory is to combine the soft tissue augmentation agent, such as hyaluronic acid, with PRP to serve as a
scaffold for the PRP and ultimately induce a synergistic effect
of soft tissue augmentation and skin rejuvenation (►Fig. 4).

Fig. 4 (A and B) Female patient who underwent hyaluronic acid
injection in combination with platelet-rich plasma. Posttreatment
photos are taken after 3 weeks. Note the cheek volume improvement,
nasolabial fold obliteration, and improvement in the tear trough.
(Image provided courtesy of Gregory S. Keller, MD.)
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lines, nasojugal grooves, supraorbital grooves, midcheek
grooves, foreheads, temples, and glaballea with positive effects.36 In a separate study by Redaelli et al, 23 patients were
treated with PRP injection into facial rhytids once a month for
three consecutive months, and demonstrated a clinical improvement in skin tonicity and facial rhytidosis.37 These
studies have provided strong preliminary evidence of improvement with this technique, but further study is required.

Platelet-Rich Plasma: What Doesn’t Work
Platelet-Rich Plasma Application during Rhytidectomy
While the initial use of ﬁbrin glue during rhytidectomy had
held promising results for complication reduction, these results
are still being evaluated.38–40 The use of PRP grew out of this
trend in an attempt to help with healing and ecchymosis
following cervicofacial rhytidectomy. Farrior and Ladner treated eight women with PRP to the skin ﬂap after standard deep
plane rhytidectomy and noted minimal improvements in
ecchymosis or edema.41 In another analysis of 1,089 facelifts
by Costa et al, 589 received PRP. When compared with the nonPRP group, there was no difference in hematoma rates between
the two groups.42 These results have demonstrated a likely
equivocal result when utilizing PRP in this setting.

Conclusion
Platelet-rich plasma is an easily adaptable and promising
technology that has demonstrated excellent potential in
multiple medical ﬁelds, including aesthetic surgery. Hair
restoration and skin rejuvenation applications have the highest level of evidence for use based on the currently available
medical literature. Evidence for other plastic surgery applications is emerging, and multiple other uses are being evaluated.
While pilot data for PRP are being developed, high-powered
randomized controlled trials are lacking, and clinical experience primarily directs use. Reported complications of the
therapy are few, making this a relatively safe treatment for
aesthetic applications. If the evidence for use continues to
remain positive, implementation of this technology into plastic surgery practices can be easily and rapidly performed.
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