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A
cne can produce permanent scars that are 
difficult to treat. Recently, it was reported 
that skin needling is an appropriate treat-
ment for rolling acne scars.1 This pro-
cedure induces the deposition of new 

collagen in the upper dermis2 and provides a clear chan-
nel for topical agents to be absorbed more effectively 
through the top layer of skin. Platelet-rich plasma (PRP) 
contains autologous growth factors, especially epidermal 
growth factor, platelet-derived growth factor, transform-
ing growth factor b and vascular endothelial growth fac-
tor, that act synergistically with growth factors induced 
by skin needling in order to enhance the wound-healing 
response.3,4 It has been reported that the concentrations 
of these growth factors in PRP are several times higher 
than in normal plasma.5,6 Platelet-rich plasma is used in 
many areas of medicine, including the acceleration of 
healing of tendon injuries, the treatment of osteoarthritis, 
in some dental procedures, and in cardiovascular medi-
cine. The concentrated form of plasma has been shown to 
accelerate wound healing and tissue repair, and therefore 
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treatment of scars. The combination of skin needling 
and PRP application might enhance the efficacy of both 
procedures. The aim of the present study was to compare 
effectiveness in acne scarring treatment of the combined 
use of skin needling and PRP versus skin needling alone. 

MATERIALS AND METHODS
This study was conducted at the University of Naples 
Federico II, Department of Systematic Pathology,  
Division of Dermatology. In total, 12 patients were 
included (7 women, 5 men; age range, 18–45 years; 
mean age, 32.2 years). The study was approved by the 
ethical committee of the IFO Institute. Exclusion criteria 
are listed in Table 1. 
 
Preparation of Platelet-Rich Plasma
Platelet-rich plasma is a product of blood-processing, 
resulting from the activation of the mix of 2 traditional 
blood components: platelet concentrate (PC) and cryo-
precipitate. It is obtained by the following method: first, 
70 to 80 mL of autologous whole blood is collected into 
tubes containing acid-citrate-dextrose (ACD) and centri-
fuged at 1200 g for 15 minutes in order to get PRP at the 
top of the test tube. Then, the PRP is further centrifuged 
at 1800 g for 10 minutes in order to obtain a PC with a 
platelet count 4.5 times higher than the baseline, and a 
platelet-poor plasma (PPP); the PPP is partly removed 
and partly used to resuspend the platelets. The PC is 
preserved in a sterile container and then combined with 
human thrombin (0.2 ml per mL of PC) and calcium glu-
conate. The gel is ready to be used after 7 to 10 minutes 
at room temperature or at 37°C.

Treatment 
Before the first treatment began, the severity of 
lesions in each patient was scored on a 10-point scale  
(05no lesions; 105maximum severity). For each side 
of a patient’s face, digital photographs were taken and 
filed in a database. After disinfection, a topical anesthetic 
(lidocaine 2.5% and prilocaine 2.5%) was applied for  
60 minutes. Skin needling was carried out by using a 
rolling barrel 10-mm wide, equipped with 96 needles in  
4 rows. The needles used were 1.5 mm long and  
0.25 mm in diameter. Depending on the applied pres-
sure, needles penetrate the scar tissue between 0.1 and 
1.3 mm. Needling was sequentially performed over the 
affected areas for a total of 10 to 14 passes in 4 directions: 
horizontally, vertically, diagonally right to left, and diago-
nally left to right. The left side of the face was treated by 
the needling technique alone; the right side of the face 
was first treated with PRP and needling (Figure 1). First, 
0.2 to 0.3 cc of PRP was applied on the treated area and 

needling was then immediately performed as described 
above. Each patient underwent a follow-up visit 1 week 
after the procedure in order to evaluate side effects.

A second session of treatment was performed 8 weeks 
later using the same procedure The final follow-up visit 
was conducted 32 weeks after the second treatment.  
At this time the degree of improvement was evaluated by 
digital photographs and scar severity score. 
 
Statistical Analysis 
Digital photographic data were statistically analyzed by 
using a test for nonparametric data, the Sign Test for paired 
data. The null and alternative hypotheses are: differences’ 

table 1

Main Skin Needling Exclusion  
Criteria

•   Personal history of keloid scarring

•   Diabetes

•   Neuromuscular disease

•   Bleeding disorder

•   Collagen vascular disease

•   Acute or chronic corticosteroid therapy

•   Acute or chronic anticoagulant therapy

•   Presence of skin cancers

•   Warts

•   Solar keratoses

•   Skin infection

•   Pregnancy
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median is zero [P(1)5P(2)]; and differences’ median is 
negative [P(1),P(2)] (a5.05). The result is calculated 
by computing the binomial probability. 

RESULTS
All patients completed the study. No adverse effects, 
including hyperpigmentation, were observed. After each 
session of treatment, patients’ facial skin on both sides 
appeared red and swollen, but in all cases redness and 
swelling disappeared in 2 to 3 days. 

At the end of the study, the photographic comparison 
highlighted that, independently of severity of lesions, 
the relative rolling scar depth was significantly reduced 
(Figures 2–5). The Sign Test for paired data (P,.05) 
highlights that the differences’ median is negative, show-
ing that the reduction of severity grade of acne scars, after 
skin needling alone or skin needling combined with PRP, 
should be considered statistically significant. 

Severity score analysis showed that acne scars on right 
side of patients’ faces, treated with skin needling in com-
bination with PRP application, had higher improvement 
than the ones on the left side, treated with skin needling 
alone (Table 2).

COMMENT
Since 1995, skin needling has been used to achieve 
percutaneous collagen induction in order to reduce skin 
imperfection.2 To date, skin needling has mostly been 
proposed as an effective method of treating scars and 

wrinkles.1,7,8 Microneedles penetrate through the epider-
mis, which is only punctured and heals rapidly because 
this technique only produces contained tissue damage, 
as opposed to ablative lasers, which vaporize and destroy 
epidermis and superficial dermis.9 

The epidermis, and particularly the stratum corneum, 
remains intact except for the minute holes, which are 
about 4 cells in diameter.2 Skin needling efficacy depends 
on its capacity to induce the neocollagenogenesis and 
the wound-healing process in the upper dermis. Skin 
needling triggers a cascade of growth factors that directly 
stimulate the maturation phase of wound healing, pro-
voking the healing process and increasing the skin repair 
events.10-12 Furthermore, skin needling provides a clear 
channel for topical agents to be absorbed more effec-
tively through the top layer of skin such as the PRP.13 
Platelet-rich plasma contains autologous growth fac-
tors, which could act synergistically with growth factors 
induced by skin needling in order to enhance the wound- 
healing response. Platelets, once activated, release several 
growth factors, cytokines, and chemokines, including 
vascular endothelial growth factor, platelet-derived 
growth factor, epidermal growth factor, fibroblast growth 
factor, transforming growth factor-b (TGF-b), in sulinlike 
growth factor, IL-8, macrophage inflammatory  
protein-1a (MIP-1a), and platelet factor 4.

The ability of skin needling to create a way for PRP 
absorption and the ability of platelets to contribute 
to wound healing induced by skin needling are the 

Figure 1. Platelet-rich plasma application.
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basis of the theoretical use of PRP in combination with  
skin needling. 

Skin needling is a  minimally invasive procedure 
with  rapid healing and little downtime. It has undis-
putable advantages with respect to other techniques 
available for the treatment of acne scars; the most 
important is that a portion of the epidermis remains 
intact because it is not damaged. This avoids most  

possible adverse effects observed after chemical peel-
ing or laser resurfacing. As melanocytes are not directly 
targeted, risks of postinflammatory hypo- or hyperpig-
mentation are minimal. Despite this fact, according to 
our experience, an adequate photoprotection (SPF 501)
is necessary within 7 days after the treatment. This 
procedure can then be safely performed on the skin of 
people of Asian descent and darker skin tones, as well 

Figure 2. Right side of a patient’s face before treatment with 
skin needling and platelet-rich plasma (PRP)(A). Right side of 
the patient’s face after treatment with skin needling and PRP (B). B

A
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B

A

Figure 3. Left side of a patient’s face before treatment with skin 
needling alone (A).  Left side of the patient’s face after treatment 
with skin needling alone (B).

as on skin that has been previously treated with lasers  
or dermabrasion. 

Recent studies using microarray analysis showed that 
needling upregulates expression of TGF-b3, which is an 
essential marker for preventing scarring.14-17 In fact, the 
isoforms TGF-b1 and TGF-b2 have profibrotic prop-
erties, while TGF-b3 may have antifibrotic functions. 
In tissue samples with normal fibroblasts serving as  

control samples, expression of TGF-b1 and TGF-b2 was 
decreased when compared to keloid fibroblasts, while 
expression of TGF-b3 and of TGF-b2 was significantly 
(P,.05) higher in normal fibroblasts.18 

Similarly to skin needling, the fractional laser also 
stimulates the neocollagenogenesis and the wound- 
healing process in the upper dermis, with the produc-
tion of several growth factors. This kind of laser is 
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a 30 W, diode-pumped, 1550-nm erbium fiber laser 
that targets water as its chromophore. The Fraxel laser 
coagulates epidermal and dermal tissue; the coagulated 
tissue is expelled and replaced by keratinocyte migra-
tion. Zones of collagen denaturation in the dermis cause 
upregulation of the inflammatory cascade, which leads 
to collagen remodeling and new collagen formation.19,20

 Therefore, this study confirms the efficacy of skin nee-
dling in acne scarring treatment and suggests that the 
combined use of skin needling and PRP is more effec-
tive in improving acne scars than skin needling alone. 
It represents an interesting tool for further in-depth 
research and additional experimentation on the use of 
PRP in association with other techniques, such as the  

table 2

Acne Scarring Severity Scores

Patient Left Side  
(Skin Needling 
Only) 
Pretreatment

Left Side  
(Skin Needling 
Only) Follow-
up, wk 32 

Right Side 
(Skin Needling 
and PRP)
Pretreatment

Right Side 
(Skin Needling 
and PRP)Follow-
up, wk 32 

1 7 6 7 5

2 9 6 9 5

3 8 5 8 5

4 6 3 6 2

5 8 5 8 4

6 8 5 8 4

7 6 4 6 4

8 7 4 7 3

9 10 6 10 5

10 7 5 7 4

11 6 3 6 2

12 8 7 8 5

Mean Value 7.5 4.9 7.5 4

Abbreviation: PRP, platelet-rich plasma.
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Fraxel laser, which also stimulates the wound- 
healing process, collagen remodelling, and new col-
lagen formation through the induction of growth  
factor synthesis.  
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