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Gilbert Amgar and Pierre Bouhanna discuss thé use of microneedling along
with platelet rich plasma for thé treatment of androgenic alopecia

\BSTRACT
The use of Platelet Rich Plasma
PRP) in cosmetic medicine is now
vell established and documented.
Hair applications became available
)ver thé last 8 years. The two main
ields of application for PRP are hair

regrowth Candrogenic alopecia, alopecia
areata) and surgery (to improve hair
transplants). Indeed, some of thé
treatments that exist in this field provide
quantlfiable results. In this study,
thé authors conducted an objective
évaluation of androgenic alopecia for

over 2 years. The study consisted of
70 patients and each case is
documented by digital parameters (hair
density, diameter, ratio terminal vellus)
and standard photography. Follow-up
3 months after treatment, thé authors
observed an increase in hair density of

19%, which reached 38% at 12 months.
The authors believe it would be suitable
to consolidate thèse results with other
évaluations of thé same type, carried
out by other teams and gradually define
thé best protocols in order to maximise
thé results.

A
NDROGENIC ALOPECIA IS AN
extremely common disease that affects
both men and women. In normal hair
loss, less than one hundred hairs fall
each day and are replaced by new
thick hair. In thé évolution of mâle and

emale pattern baldness, thé new hair is fine and thin
intermediate hair or miniaturised hair). Mâle and female
jaldness usually progresses in a def ined pattern.

The most publicised médical treatment available for
nale pattern baldness is 5% minoxidil lotion and 2%
ninoxidil for female baldness. Side-effects of minoxidil
ire minimal but include itching, eczéma, and
lypertrichosis in females. For mâle baldness, finasteride
aken orally and daily (1 mg) inhibits thé 5a reductase
rom forming dihydrotestosterone (DHT) and may lead to
iecreased libido. Spironolactone (in US) appears to be a
:ompetitive inhibitor of DHT-receptor binding.
lyproterone acétate (in Europe) can effectively block
ncreased levels of mâle hormones that cause hair loss in
;ome women.

A new interest in preventing baldness has been

stimulated by cellular therapy with platelet rich plasma
(PRP) injected directly into thé scalp.

Aiming for better tolérance, an easier process, and high
satisfaction rates, researchers and doctors hâve been
looking for improved treatments in this field for a number
of years. In this context, PRP takes a prominent place. PRP
is defined as an autologous concentrated préparation of
platelets and their associated growth factors in a small
volume of plasma. The revitalisation qualities of thé
platelets are well known and hâve been used for 30 years
in various specialtiessuchas plastic surgery, dermatology.
rheumatology, and dentistry. The first publication on this
subject goes back to 1975' and publications of its use on
thé scalp date back to 2007. PRP éliminâtes concerns for
disease transmission and minimises possible side-effects.

The challenge remains to evaluate thé results with
objective parameters2.

Epidemiology
The prevalence and severity of pattern hair loss increases
with âge and thé greatest incidence is in Caucasian
people. In général, 30% of Caucasian mâles are affected >
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> by thé âge of 30,50% by âge 50, and 80% by âge 70. In
women, 13% of premenopausal women hâve some
évidence of pattern hair loss. However, thé incidence
increases in women around thé time of thé ménopause
and may affect 70% of women over thé âge of 65 years3.

Physiological considération
The process begins by performing a blood sample on an
anti-coagulated tube with separating gel. The tubes are
then centrifugea for a few minutes (speed and time
dépend on thé kit protocol). Owing to their density thé
red cells fall to thé bottom of thé tube. On thé upper-part
of thé tube thé plasma and thé platelets can be found.

Once in thé dermal layer, platelets are activated, they
inflate and thé growth factors are released. Platelet
activation is a natural reaction when a traumatic process
occurs in tissue (injection or injure). Activation can also
be provided by adjunction of CaC12 or thrombin. In this
séries, thé authors' did not use any activator. The most
important growth factors for hair application are:
• Platelet derived growth factor (PDGF) stimulâtes thé

growth of dermal mesenchyme4

• Vascular endothelial growth factor (VEGF) créâtes
neoangiogenesis, as well as increases and improves
hair growth and hair size5'8

• Epidermal growth factor
(EGF) stimulâtes mitosis of
epithelial cells and fibroblast,
and improves thé rate of
anagen, thé active growth
phase of hair follicles9'0

• Insulin like growth factor
(IGF) slows down apoptosis"

• Fibroblast growth factor
(FGF) stimulâtes thé
prolifération and
differentiation of keratinocytes and endothelial cells12

• Nerve growth factor (NGF) strongly stimulâtes hair
growth and slows down apoptosis. NGF has a
modulating effect on thé hair depending on thé
receptor with which it interacts. NGF also acts as
stress-mediators. This is certainly a good way to
explain thé corrélation between stress and hair loss"

Previous studies
There are three applications in thé hair-loss field:
androgenic alopecia, alopecia areata, and hair graft.
Regarding PRP évaluation in androgenic alopecia, there
are five published studies.

The first study from Sorbellini et al14 exhibited an in
vitro study conducted on 50 patients. Twelve follicles
were taken from each patient, four follicles were induced
with PRP. four in Ringer's solution, and four in standard
solution. The mitotic activity was then measured.
According to thé results, thé PRP group showed a
significant increase of mitotic activity and a réduction of
apoptosis.

The purpose of thé next study by Takikawa et al15 was
to détermine whether there was a différence between
simple PRP injections and PRP containing deltaparine

Figure 1
Tropocells*
PRP kit (Estar

Médical. Holon.
Israël)

% v Epidermal growth factor
(EGF) stimulâtes mitosis of
epithelial cells and fibroblast,
and improves thé rate of
anagen, thé active growth
phase of hair follicles. • •

||sjar Médical]

Figure 2
Dermaroller

and protamine microparticles. which
acted as carriers for growth factors in

thé PRP. The study was conducted on
26 volunteers with thin hair whc
received five local treatments. PRF
improved hair density in 16% at 12
weeks. There was no significant
différence on thé hair density
improvement with or without
deltaparine.

In thé third study, Greco and Brandt"
demonstrated that infusing growth
factors into thé scalp did reverse
miniaturisation over an 8 month period
when compared to control. They
observed an increase of 9.7% in average
hair shaft diameter at 4 months and
then 6.1% at 8 months in thé treatment
group.

In thé fourth study by Sciavone et al,
researchers explored thé possible
clinical benefit of injecting platelet-
derived growth factors into thé scalp of
patients using a spécifie autologous

blood concentrate. Two injections of a
leukocyte platelet-rich plasma (L-PRP) with

thé addition of concentrated plasmatic
proteins were administered at baseline and after

3 months in 64 patients. Macrophotographs were taken
at baseline and after 6 months, and two independent
evaluators rated them using thé Jaeschke rating of
clinical change. Some improvement was seen in ail
patients by one evaluator and in 62 by thé other".

In thé fifth study, Li et al showed that injection of mice
with activated PRP induced faster telogen to anagen
transition than in control mice18

Objective of thé évaluation
This article intends to retrospectively evaluate a cohort
of 70 patients with progressive androgenic alopecia.

Thèse patients underwent a combination
therapy with injection of platelet extracts

prepared using a PRP kit, and a rotary
single-usé multipuncture instrument

(dermaroller).

Materials and
methods
PRP was prepared using thé PRP
kit (Tropocells8 PRP kit (Estar
Médical, Holon, Israël) (Figure 1]
through a one step procédure. A

total of 30ml of blood was
transferred to PRP tubes containing

acid-citrate dextrose modif ied solution
(additive/blood ratio of 1:5.67) and

separating gel (15). Two tubes hâve been
used for each procédure (60 ce). The PRP tube

was then centrifugea (1500g for 10 minutes at room
température) resulting in blood séparation into three I>
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Calibres

Répartition des caihes

measu rement
> layers: an erythrocyte and granulocytes layer at thé Figure 3 Digi ta l
bottom of thé tube beneath thé gel, a PRP layer in thé
middle, and a platelet-poor plasma (PPP) layer at thé top
of thé tube. The PPP layer was drawn out (13±1 ml) and thé
remaining plasma (5±1 ml) was gently mlxed onto thé gel
surface where 85%±5% of thé platelets are présent,
creatingthePRP.

The remaining materials used in this study include:
• A dedicated centrifuge
• A 1.5mm dermaroller, (CE mark, ISO 11137 Médical, and

FDA) (Figure 2) designed to make micropunctures on
thé surface of thé scalp

• Digital phototrichogram (Figure 3) with capillary
measurement software developed by thé authors'
team

• Photographs (Figure 4) with six incidences: front, 45°,
90°,135°,180",andside.

Table 1 Descriptive statistics for thé samples

NORMALITYTEST
AGE
Seventy patients f rom 17 to 77 years old. The sèx ratio is 39 women to 31 men.

N Mean EcTyp Chi2 Chi2Lim Proba Normality

Age 70 44.7 14.31 9.443 11.07 <0.093

DENSITY
N Mean EcTyp Chi2 Chi2Lim Proba Normality

Density 70 151.3 47.25 3.494 7.815 <0.32

CALIBER
N Mean EcTyp Chi2 Chi2Lim Proba Normality

Caliber 70 48.29 11.17 6.288 11.07 <0.28

The above analysis demonstrated that thé size of thé groups chosen is
acceptable and can statistically represent thé population, as tested by
chi2 test.

Figure 4 Standard photographs taken from six incidences

Following local anaesthesia, thé
scalp was first traumatisée! with a
1.5mm microneedling roller and then
injected with thé PRP. ••

Inclusion and exclusion criteria
The inclusion criteria consisted of:
• Men and women
• 20 to 80 years old
• Androgenetic alopecia stages II-V1 of thé Norwooc

Hamilton scale, or 1-3 from thé Ludwig scale.
The exclusion criteria consisted of :

• History of cancer
• Use of anticoagulants or blood products
• Scalp active skin infection
• Haematological diseases
• Pregnancy.

Methodology
Seventy patients (31 mâles and 39 females) were recruitei
for thé study. Digital measurements (tattoo mark, hai
density, diameter, and ratio) and standard photograph
were taken from each participant. In ail, 60 ce of bloo<
was drawn and 10 ce of PRP was processed. Followin,
local anaesthesia, thé scalp was first traumatised with ;
1.5mm microneedling roller and then injected with tto
PRP. Patients underwent two sessions 3 months apart. N<
external activation has been provided.

Schedule
Before thé procédure could take place, a prio
consultation with haematologic analysis and informée
consent was required.

First treatment on day 0
• Signature of informed consent
• Photographs taken from six différent angles
• Digital phototrichogram for measurement of capillar

density and thé diameter of thé hair in an area
identified by two micro-tattoos

• Local anaesthesia, application of thé dermaroller anc
injection of PRP.

Second treatment on day 9O
• Photographs taken again from thé same six angles

28 I March 20151 prime-journal.com
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• Digital phototrichogram
• A search for side-effects
• Local anaesthesia, application of thé dermaroller, and

injection of PRP.

Examination on day 180,27O, and 360
• Photographs taken again from thé same six angles
• Digital phototrichogram
• A search for side-effects.

freatment with PRP and dermaroller
Tirst. a local anaesthesia injection of 1% lidocaine must be
?iven prior to use of thé dermaroller or intradermal
njections of PRP.

In order to allow better diffusion of thé PRP, multiple
Derforations were conducted on scalp areas affected by
:he process of androgenic alopecia using a single-usé
iermaroller instrument with peaks of 1.5 mm.

Next, treatment with PRP involves thé injection of 10ce
Df PRP obtained by centrifugation of thé PRP kit with
:he centrifuge pre-programmed for this purpose.
The injections will cover thé area of thé affected
scalp. The préparation of thé PRP was made in
îccordance with thé operating instructions of thé kit
nanufacturer.

Review of side effects
"ommon side-effects associated with PRP injections and
lermaroller include thé following:
• Pain
• Redness
• Pruritus
• Oedema
• Haematoma
• Other.

Results at 3 months
Density
\t day 90, thé authors observed an improvement of 19.7%
n hair density, which they believed to be a very
nteresting resuit coming 3 months after thé first session.
The patients reported no more hair loss after 2 or 3 weeks
îfter their first session. However, an initial accélération of
.ne fall due to thé telogen expulsion was observed in
>ome patients.

The repartition of thé improvement was found to be
/ery close between terminal and vellus hair (terminal
H30.8% and vellus +28.3%). Hairs are considered as vellus
f thé diameter is <40 microns.

The percentage of improvement is defined as: (density
ît 3 months minus initial density) divided by initial
iensity. It is not thé number of new hairs.

Regarding sex, (Figure S) thé authors observed a small
îdvantage for thé men in density variation (21.3% against
8.5%forthewomen). >

Figure 5 Density and diameter variation
at 3 months regarding sex

25.00

20.00

15.00

10.00

5.00

0.00

-5.00

I Density var

I Calibervar

F

18.48

1.96

M

21.29

-1.82

Figure 6 Density and diameter variation
at 3 months regarding âge
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Figure 7 Density and diameter variation
at 3 months regarding stage

Stage men
40.00
30.00
20.00
10.00
0.00

-10.00 .
-20.00

2 3 4 5 6 7
I Density var 12.96 28.04 21.6O 22.72 13.22 24.45
I Calibervar -11.43 0.87 0.77 -11.91 17.65 4.54

Stage women

• Density var

• Calibervar

At day 90, thé authors observed an improvement of 19.7% in hair density,
which they believed to be a very interesting resuit coming 3 months

after thé first session. • <ft
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Figure 8 (A) digital image taken on day 1. and (B) at thé same place on day 90 showing thé change in
hair density

Figure 9 (A) Before. and (B) 3 months after one PRP session

> Regarding âge, better results on density change were
witnessed in patients over thé âge of 60 (30.6% against
17% for those under 60 years of âge) (Figure 6).

Regarding stage, results were not as responsive for
men in stages II and VI of thé Norwood-Hamilton scale
(Figure 7). Statlstically, a clear corrélation cannot be
established between thé results and thé stages of hair
loss for men. On thé other hand, thé female group
showed higher values on stage 3 (25.3%) vs stages 1
and 2 (17%).

Diameter
At day 90, thé mean diameter does not
change (+0.3%). Regarding sex, thé authors
observe a little advantage for thé women
(+1.96% against -1.82% for thé men).

Regarding âge, results are not so
positive on diameter after 60 years (-4%).
It seems that there is a corrélation
between hair density and
thé growth of new
thin hair, so thé
mean diameter
decreases.

R e g a r d i n g
stage, thé
authors could
not establish a

30 March 207

corrélation regarding thé stage for men. For women. they
clearly observe a corrélation on stage (stage L-5.31%, stage
2: +2.05%. and stage 3: +10.05%).

Telogen/vellus ratio
The results concerning thé ratio are comparable with thé
diameter évolution.

Over thé 90 day period, thé authors observed many
différences as illustrated by thé digital hair image in
Figure 8. As can be observed in Figure 8, thé two images
were taken exactly in thé same place. The highlighted
area shows thé variation in haïr density, which is
changing from 3 to 5, 0 to 1, 2 to 3, and 2 to 3. This is a very
important resuit that confirms clearly thé effect of PRF
on density.

The results can be seen in thé macrophotographE
before and 3 months after one PRP session (Figure 3).

Results at 12 months
Following 12 months from thé first treatment, only 46
patients (out of thé initial 70) were still involved in thé
study due to several causes:
• Distance (7): The PRP procédure is not often used,

At 12 months, after two sessions of
PRP, an improvement of 38% in density
variation was observed. This is a very
important évolution. • •

so recruitment is not local but rather national or
international. This explains thé monitoring
difficulties

• Pain (2): This is not a painless procédure and pain
évaluation is between 2 and 5 on a 10 point scale

• Loss of tattoo (1): Despite a standardised technique,
sometimes thé skin does not keep thé pigment.

• Not enough of a resuit and thé patient did not return (4;
• Unknown(lO).

Density
At 12 months, after two sessions of PRP, ar

improvement of 38% in density variation (Figure 10'.
was observed. This is a very important évolution
For most of thé patients, thé improvement was
observed at about 6-8 months.

Another way to evaluate thé évolution is te
observe thé density in absolute value (Figun
111 The initial mean was 128 hairs/cm2 and 11

increased to 161/cm2 at 12 months.
However, thé more accurate
way is to evaluate thé resuit k

by using base 100 (Figun
121 This formula is ofter
used in financia
statistics to evaluate
thé yield ot ar
investment. Value:
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are converted as if every patient had an initial density at
100 hairs/cm2. In this study, we obtained thé following
values: 100 -115 -122 -121 -123.

Looking at Figure 12, thé yield is 23% and it seems to be
a good reflection of thé clinical reality. Looking at thé
curve, it is not linear as you would expect with thé
density variation. The curve has a logarithmic aspect and
has a progression stage (6 months) and then a stabilisation
stage. This is thé translation of thé physiological function.
The procédure does not create new follicles. If it was so, a
linear curve should be évident. Instead, thé procédure
stimulâtes a lot of follicles that are not strong enough to
provide hair but are not yet dead.
'New' hair grows but not new follicles.
Usually, one session every year
seems to be enough to keep thé
benefit. In a few cases, when a
decrease is observed at 9 months,
thé authors provide two sessions
every year.

The resuit can be seen on thé
macrophotographs before and 12
months after two PRP sessions
(Figures 13-141

Regarding sex, at 3 months women
witnessed a slight delay. At 12 months, they recovered a
clear advantage with 44% improvement (only 31% for thé
men) (Figure 15). >

Figure 10 Density variation over 12 months

37.95
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C C The procédure
does not create new
follicles, instead, thé
procédure stimulâtes
a lot of follicles that are
not strong enough to
provide hair but are
not yet dead. *A

Figure 11 Density over 12 months
looking at absolute value
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Figure 12 Density over 12 r
using thé base 100 model
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> Regarding âge, better results were recorded for
density after 60 years of âge. (74%. against 33% between
40 and 60 and 25% under 40 years of âge) (Figure 16).

Again regarding stage, thé authors could not
establish a corrélation regarding thé stage for
men. For women, thé authors clearly
observed a corrélation on stage 1:15.35%.
stage 2: 28.78%, and stage 3: 129.39%
(Figure 17).

Diameter
Globally, no significant changes
were observed. However, focusing
on women in stage 3, thé authors
observed a very positive évolution
stage 1: -14%, stage 2: -1%, and stage 3:
+36%.

The authors looked to see if there
was a corrélation between
improvement and initial value. No
statistically valid corrélation with linear
régression for either men or women was
found.

Side-effects
Pain is always présent (from 2 to 5 on a 10 point scale). It is
not a painless procédure and it could be useful to use
analgésie gas. For one patient a preauricular lymph node

C€ The authors
looked to see if

there was a
corrélation

between
improvement and

initial value [on
diameter]. No

statistically valid
corrélation with

linear régression
for either men or

women was
found. ••

occurred on thé second day and disappeared
spontaneously 2 days later.

Limit of this évaluation
It is impossible to take measurements ail over thé scalp.
Therefore, thé authors had to choose an evaluative area
to see thé changes brought about by thé procédure.
Nevertheless, thé results can be différent between areas.
For example, an 18% improvement was observed on thé
border line for a man in stage 5, while no changes were
detected on thé vertex area.

Using adhesive also posed an issue. Before taking thé
digital phototrichogram, thé authors eut thé hair very
short and used an adhesive tissue to take away hair
fragments in order to get a clear picture. The hypothesis

cannot be excluded that some telogen hair was
présent in thé area and was subsequently

removed.
The authors' protocol used two
therapeutic parameters: PRP and

microneedling. Even if clinical
expérience shows that thé most
important effect is due to thé PRP, this
évaluation is unable to prove it. The
goal was to get thé best resuit for thé
patient and thé authors are
evaluating orner studies with
différent protocols (without
microneedling, with activation, and
with less quanùty) and will soon be

able to quantify thé resuit and
improve thé protocol.
The number of patients who

dropped out of thé study before thé 12
month follow-up was high but this is not a

prospective study, this is a rétrospective
évaluation.

Conclusion
In conclusion, thé authors evaluated 70 cases of
androgenic alopecia over a period of 3 months, and 46 >

Figure 13 (A) Before and (B) 12 months after two PRP sessions

32 March 2015 prime-journal.com
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> cases over 12 months post-treatment with PRP. They
observed an improvement of 19.7% for thé density
variation at 3 months that reached 38% at 12 months. The
aspect of thé curve suggests that new follicles were not
being produced, and thé authors believe that PRP
treatment stimulâtes many live follicles that are not
strong enough to provide hair. Therefore, 'new1 hair is
observed, but not new follicles.

i The goal was to get thé best resuit
for thé patient and thé authors are

evaluating other studies with différent
protocols and will soon be able to

quantify thé resuit and improve thé
protocol. il •

Globally, concerning thé diameter, no significant
changes, except for advancmg âge (60-80 years) and
women in stage 3, were observed.

It would be useful to consolidate thèse results with
other évaluations of thé same type, provided by other
teams and gradually define thé best protocols for thé best
results.

> Déclaration ofinterestNone

*• Figures 1-17 © Gilbert Amgarand Pierre Bouhanna

Figure 14 (A) Before and
(B) 12 months after two
PRP sessions

0Key points
O This article intended to
retrospectively evaluate a
cohort of 70 patients with
progressive androgenic
alopecia

O Thèse patients
underwent a combination
therapy with injection of
platelet extracts (without
any activation) and a
rotary single-usé
multipuncture
instrument. Digital
measurements (tattoo
mark, hair density, calibre,
and ratio) and standard
photographs were taken
from each participant

O An improvement of
19.7% for thé density
variation at 3 months,
reaching 38% at 12
months was observed

O Concerning thé caliber,
no significant changes,
except for advancing âge
(60-80 years) and
women in stage 3 were
observed

Figure 15 Density and diameter
variation at 12 months regardinp
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Figure 16 Density and diameter
variation at 12 months regarding âge
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Figure 17 Density and diameter variation
at 12 months regarding stage for women
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