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Comparison between the efficacy and safety of platelet-rich plasma

vs. microdermabrasion in the treatment of striae distensae: clinical
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Summary Striae distensae is a challenging cosmetic problem for which various treatment

modalities have been applied. To compare between the efficacy and tolerability of

intradermal injection of autologous platelet-rich plasma (PRP) vs. microdermabrasion

in the treatment of striae distensae. Sixty-eight patients with striae distensae were

randomly assigned to three groups according to therapeutic modalities. Patients of

group I were treated by intradermal injection of PRP alone, patients of group II were

treated with microdermabrasion alone, and patients of group III were treated with

combination of intradermal PRP and microdermabrasion in the same session. Each

patient underwent maximum of six sessions at 2-week interval. Skin biopsies were

taken from some patients at baseline, and 3 months after the last sessions stained

with hematoxylin and eosin stain, Masson trichrome, orceun, and Van Gieson stains

to study of histopathological changes and efficacy of treatment. There was significant

clinical improvement of striae distensae in patients treated with PRP injection and

patients treated with combination of PRP and microdermabrasion when compared

with patients treated with microdermabrasion. However, combination of PRP and

microdermabrasion in the same session showed better results in short duration.

Collagen and elastic fibers were markedly increased in the dermis at the end of

treatment sessions. Platelet-rich plasma alone is more effective than

microdermabrasion alone in the treatment of striae distensae, but it is better to use

the combination of both for more and rapid efficacy. However, each one of them is

well tolerated by the patients, safe and cost effective.
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Introduction

Striae distensae are very common cutaneous disorder.

Although they do not cause any significant medical

problems, aesthetically they can be a cause of great

concern or psychological stress for many women.1 Suc-

cessful treatment of striae distensae has always been

challenging. Several treatment modalities have been

proposed, but no definite “gold standard” treatment

modality has been determined.2

Platelet-rich plasma (PRP) is an autologous concen-

trate of human platelets in a small volume of plasma,

containing high concentration of growth factors and
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Table 1 Clinical data of the patients

Clinical data Group I (n = 23) Group II (n = 34) Group III (n = 11) Test of sig. P

Age of the patients∕years 14–40 years

(mean � SD)

22.9 � 5.51

14–40 years

(mean � SD)

21.7 � 4.79

16–24 years

(mean � SD)

20.91 � 2.84

F = 0.750 0.477

Sex Male 7 (30.4%) 7 (20.6%) 0 v2 = 4.181 MCP = 0.119

Female 16 (69.6%) 27 (79.4%) 11 (100%)

Skin type III 13 (56.5%) 17 (50%) 4 (36.4%) v2 = 1.209 0.546

VI 10 (23.5%) 17 (50%) 7 (63.7%)

Type of striae distensae Alba 8 (34.8%) 14 (41.2%) 6 (54.5%) v2 = 1.200 0.549

Rubra 15 (65.2%) 20 (58.8%) 5 (45.5%)

Duration of striae distensae∕months 3–216 ms

(mean � SD)

28.43 � 44.98

3–216 ms

(mean � SD)

33.24 � 41.51

8–96 ms

(mean � SD)

41.09 � 31.4

F = 0.351 0.705

Site of striae distensae Abdomen 7 (30.4%) 10 (29.4%) 3 (27.3%) v2 = 12.732 0.328

Groin 5 (21.7%) 5 14.7%) 0

Arm 1 (4.3%) 6 17.65%) 5 (45.5%)

Thigh 4 (17.4%) 5 (14.75%) 1 (9.1%)

Leg 1 (4.3%) 3 8.8%) 2 (18.2%)

Shoulder 4 (17.4%) 4 (11.8%) 0

Back 1 (4.3%) 1 (2.9%) 0

P, P value for comparing between the three studied groups; v2, Chi-square value; MC, Monte Carlo test; F, F test (ANOVA).

Table 2 Comparison between studied groups regarding the degree of clinical improvement

Degree of improvement Group I (n = 23) Group II (n = 34) Group III (n = 11) v2 MCP

Worse 3 (13%) 4 (11.8%) 0 40.235* <0.001*

No improvement 1 (4.3%) 21 (61.8%) 0

Mild 4 (17.4%) 6 (17.6%) 4 (36.4%)

Moderate 7 (30.4%) 3 (8.8%) 3 (27.3%)

Marked 6 (26.1%) 0 2 (18.2%)

Excellent 2 (8.7%) 00 2 (18.2%)

Group I vs. Group II Group I vs. Group III Group II vs. Group III

<0.001* 0.701 <0.001*

v2, Chi-square value; MC, Monte Carlo test.

*Statistically significant at P ≤ 0.05.

Table 3 Comparison between studied groups regarding patients’ satisfaction

Patients’ satisfaction Group I (n = 23) Group II (n = 34) Group III (n = 11) v2 MCP

Not satisfied 3 (13%) 26 (76.5%) 0 41.927* <0.001*

Slightly satisfied 6 (26.1%) 7 (20.6%) 4 (36.4%)

Satisfied 7 (30.4%) 1 (2.9%) 3 (27.3%)

Very satisfied 7 (30.4%) 00 4 (36.4%)

Group I vs. Group II Group I vs. Group III Group II vs. Group III

<0.001* 0.795 <0.001*

v2, Chi-square value; MC, Monte Carlo test.

*Statistically significant at P ≤ 0.05.
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cytokines.3 There have been many studies regarding

the role of growth factors in skin rejuvenation through

stimulation and proliferation of collagen, fibroblasts,

and keratinocytes.4,5 PRP has also wound-healing

properties, affecting endothelial cells, and collagen,

which potentially aids in the healing of the localized

chronic inflammation believed to be a factor in the eti-

ology of striae distensae.6

Microdermabrasion by aluminum oxide crystals is

facial resurfacing technique that mechanically ablates

damaged skin to promote reepthelization. It appears to

be a procedure that can produce change of dermal

matrix constitutes and results in improvement in skin

contour irregularities. It is a popular technique used in

the treatment of several skin problems including acne

scars, photoaging, and striae distensae.7

So, this study aimed to compare between the efficacy

and tolerability of intradermal injection of autologous

PRP vs. microdermabrasion in the treatment of striae

distensae.

Patients and methods

The study included 68 patients, complaining of striae

distensae (albae and rubrae) who attended Outpatient

Clinic of Dermatology and Venereology Department of

Tanta University Hospital. The study was approved by

the research ethics committee (Table 1). All partici-

pants signed an informed consent before study partici-

pation.

Patients with platelet disorders, blood clotting disor-

ders, chronic liver disease, auto-immune disease, and

chronic debilitating diseases were excluded. Patients

who used drug therapy that affects bleeding or clotting

mechanisms or used systemic or topical corticosteroids

therapy were also excluded. In addition, pregnant

women were another cause for exclusion.

All patients were subjected to complete history tak-

ing and thorough general and cutaneous examina-

tions. Routine laboratory investigations were carried

out including complete blood picture, bleeding and

coagulation time to assess platelets’ function. Evalua-

tion of the striae distensae, regarding its stage, site,

depression, and skin texture, was performed.

The patients were randomly assigned to three

groups. Group I included 23 patients who received

intradermal injection of PRP, group II included 34

patients who were treated with microdermabrasion,

and group III included 11 patients who were treated

with combination of intradermal injection of PRP and

microdermabrasion at the same session.

Platelet-rich plasma preparation method

To create PRP, twenty cc of venous blood was collected

from the anticubital vein under complete aseptic condi-

tions into tubes containing sodium citrate (10:1) as an

anticoagulant.8,9

Then, the citrated whole blood was subjected to two

centrifugation steps; the initial centrifugation (soft

spin) at 1419 g for 7 min to separate the plasma and

platelets from red and white blood cells. The resulting

plasma supernatant, which contains the suspended

(a)

(b)

(c)

Figure 1 Female patient with striae rubrae treated with platelet-

rich plasma (a) before treatment, (b) after six sessions with mod-

erate improvement, and (c) 3 months after the last session with

marked improvement.
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platelets (and may contain a portion of the white cell

“buffy coat” was harvested to a second centrifugation

step (hard spin) at 2522 g for 5 min, leading to sepa-

ration of the plasma into two portions: PPP and PRP.

Typically, the lower 2 cc of the plasma (10% of the ini-

tial volume of autologous blood) was yielded as PRP

concentrate after centrifugation. Then, PRP was

activated by adding calcium chloride (0.1 cm of

CaCl2 to each 1 cm of PRP) immediately before the

injection.10,11

In group I, PRP was injected using insulin syringe

intradermally in the striae distensae with a space of

2 cm between different points of injections.

For group II, all patients underwent sessions of

microdermabrasion using basic aluminum oxide/

sodium chloride-based microdermabrasion system

(Deep clean [EME-Italy] apparatus). The area of striae

distensae is carefully disinfected by alcohol 70%; then,

microdermabrasion was carried out at intensity of

100% and in one direction along the striae distensae

(c)

(b)

(a)

Figure 3 Male patient with striae alba treated with platelet-rich

plasma and microdermbrasion (a) before treatment, (b) after six

sessions with marked improvement, and (c) 3 months after the

last session with excellent improvement.

(a)

(b)

(c)

Figure 2 Female patient with striae rubrae treated with micro-

dermbrasion (a) before treatment, (b) after six sessions with mild

improvement, and (c) 3 months after the last session with moder-

ate improvement.
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lesion till erythema and sometimes bleeding points

appeared.

In group III, all patients were treated with micro-

dermabrasion combined with intradermal PRP injec-

tion in the lesion at the same session.

These procedures were performed every 2 weeks for

maximum six sessions or until patients’ satisfaction.

Then, the patients were followed up for 3 months after

the last session.

Assessment of the efficacy of the therapeutic procedure

Clinical assessment

Graphs of the lesions only were taken at baseline and

before each session using 16.2-megapixels camera

(Sony cyber shot DSC-TX10; Sony Electronics Inc.,

Tokyo, Japan); then, photographs were taken every

month for 3 months after the last sessions.

Two dermatologists were asked to record the per-

centage of improvement for each patient of the striae

(a)

(b) (c)

Figure 4 Skin biopsy from striae distensae stained with H&E stain (X200) (a) before treatment, (b) after treatment with platelet-rich

plasma injection with marked collagen deposition, and (c) after treatment with dermabrasion with moderate collagen deposition.
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distensae after completion of the treatment by compar-

ing before-and-after digital photographs. Finally, the

minimum rate on which both investigators agreed was

considered as investigators’ view in this study.

The quartile grading scale:12 worsening of the striae

distensae, no improvement of striae distensae, mild

improvement (<25%), moderate improvement (25 to

<50%.), marked improvement (50 to <75%), and

excellent improvement (≥75%).

The patients were asked at final visit to rate the

overall satisfaction according to whether patient was

not satisfied (<25%), slightly satisfied (25 to <50%),

satisfied (50 to <75%), or very satisfied (≥75%).

Tolerability and safety assessment

The patients were informed to report any complaints

or complications occurred; erythema, pain, ecchymosis,

infection, postinflammatory hyperpigmentation, or any

allergic manifestations.

Follow-up assessment

This was used to evaluate the degree of improvement,

worsening, or recurrence of the striae distensae

monthly for 3 months after the last session.

Histopathological examination

Three-mm punch biopsy specimen was taken from the

same lesional sites before treatment and 3 months

after the last session from nine patients only (three

patients of each group). They were stained by ordinary

hematoxylin and eosin stain, and special stain for col-

lagen and elastic fibers as Masson trichrome, orcein,

and Van Gieson stains to study any histopathological

changes and efficacy of treatment.

Statistical analysis

Continuous variables are presented as means � SD

and discrete variables are shown as percentages. Both

w2 and Fischer’s w2 testing were used for intergroup

(a) (b)

(c) (d)

Figure 5 (a,b) Skin biopsy from untreated striae distensae showed epidermal atrophy, absent of rete ridges and perivascular infiltrate

(H&E). (a) X100, (b) X200. (c,d) 3 months after last sessions of combined therapy (platelet-rich plasma injection and dermabrasion)

showed increase in epidermal thickening, formation of rete ridges, and decrease in perivascular infiltrate. (c) X100, (d) X 400.
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comparisons, and P <0.05 was considered significant.

Software (SPSS, version 16.0 statistical package for

Microsoft Windows; SPSS Inc., Chicago, IL, USA) was

used throughout.

Results

Regarding the degree of clinical improvement, there

was no statistically significant difference between

group I and group III (P = 0.701), but there was

significant improvement in both groups (I, III) when

compared with group II (P = 0.001) (Table 2).

Regarding the patients’ satisfaction, there was no

statistically significant difference between group I and

group III (P = 0.8), but there was significant patients’

satisfaction in both groups when compared with group

II (P = 0.001) (Table 3).

In groups I and III, striae albae started to improve

with repeated injections which became thinner and

interrupted, and also, striae rubrae showed some

(a)

(b) (c)

Figure 6 Skin biopsy from striae distensae stained with Masson trichrome (X200) (a) before treatment, (b) after treatment with platelet-

rich plasma injection with marked collagen deposition, and (c) after treatment with dermabrasion with moderate collagen deposition.
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clinical improvement but less than albae with no sig-

nificant difference. While in group II, striae rubrae

showed more clinical improvement than albae with no

significant difference (Figs 1–3).

The number of sessions needed for clinical improve-

ment ranged from 4 to 6 sessions (5.17 � 0.77) in

group I, 2–6 sessions (4.5 � 1.26) in group II, while

in group III, it ranged from 2 to 4 sessions

(3.09 � 0.83). There was highly significant difference

between group III and both of groups I and II where

the least number of sessions required for clinical

improvement was found in group III (P < 0.001).

In group I, there were no complications in eight

patients (34.8%), and the remaining 15 patients

(65.2%) reported some side effects as pain during injec-

tion in seven patients (46.7%), ecchymosis in five

patients (33.3%), and worsening of striae in three

patients (10%). In group III, one patient (9.1%)

showed no complications, while the other 10 patients

(90.9%) reported some side effects as pain during injec-

tion in eight patients (80%) and ecchymosis in two

patients (20%). In group II, there were no post-therapy

complaints and there was good tolerability in all

patients when compared with other groups.

Histopathological examination revealed improvement

of epidermal atrophy, increase in epidermal thickness,

and increase in rete ridges formation with decrease in

perivascular inflammatory infiltrate when comparing

with biopsies before treatment especially after PRP

injection (Figs 4–6). Elastic fibers increased in number

became thicker, longer and evenly arranged (Fig. 7).

Edema between collagen fibers was decreased, and

there was neocollagenosis and increased collagen depo-

sition in the dermis (Fig. 8).

Discussion

Up till now, two studies only have been carried out

using PRP in combination with other modalities.12,13

Our results were more or less similar to that of Kim

et al.12 who studied the efficacy of intradermal

radiofrequency combined with autologous PRP in

(a) (b)

(c) (d)

Figure 7 (a, b) Skin biopsies of untreated striae distensae showed few, thin, fragmented and unevenly arranged elastic fibers (orcein

stain). (a) X100, (b) X400. (c, d) 3 months after last session of platelet-rich plasma injection showed elastic fibers were increased in

number, became longer, thicker, and evenly arranged (orcein stain). (c) X100, (d) X400.
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striae distensae. However, Suh et al.13 used a combina-

tion of enhanced penetration of PRP after plasma frac-

tional radiofrequency. Although this modality gave

better results than using PRP injection only or PRP

injection with microdermabrasion in our study, PRP

treatment is much more simple and cost effective com-

pared with plasma fractional radiofrequency with

acoustic wave pressure ultrasound which is compli-

cated and expensive.

The exact mechanism of action of PRP in striae

distensae is still unknown. However, different mecha-

nisms could be suggested. The autologous PRP seems

to improve striae distensae as it concentrates platelets

and so growth factors contained in a-granules. TGF-b1

has previously been shown to improve collagen

synthesis and deposition in vitro. PDGF has been

shown to be chemotactic to macrophages and fibro-

blasts, improve glycosaminoglycan and fibronectin

deposition, and increase cell activity early in healing.14

Moreover, a dose–response relationship has been

identified in vitro between platelet concentration and

human adult mesenchymal stem cell proliferation,

fibroblast proliferation, and type I collagen produc-

tion.15 Expression of cyclin A protein was increased by

a low concentration (0.5%) of PRP-treated human skin

fibroblasts. In addition, expression of cyclin E and

cyclin-dependent kinase 4 proteins was increased by a

high concentration (5%) of PRP-treated human skin

fibroblasts.16

Furthermore, PRP is known to accelerate the genera-

tion of hyaluronic acid,17 which draws water into the

hyaluronic acid matrix, causing it to swell and subse-

quently creates volume, and lubricates tissues. Native

hyaluronic acid promotes cell proliferation and ECM

synthesis and modulates the diameter of the collagen

fibers. So, PRP also increases skin elasticity,18 and

these mechanisms have a role in the improvement of

striae.

Although it was found that activated PRP increases

the expression of matrix metalloproteinases (MMPs)

especially MMP-1 and MMP-3 protein, MMPs digest

various structural components of the ECM so they are

involved in the dermal remodeling. The induction of

MMP-1 in skin may facilitate the removal of damaged

(a) (b)

(c) (d)

Figure 8 (a, b) Skin biopsies of untreated striae distensae showed edema between collagen fibers which are sparse and fragmented (Van

Gieson stain). (a) X 100, (b) X400 (c, d) 3 months after last session of platelet-rich plasma injection showed increased number of colla-

gen fibers which became more arranged and decreased edema between fibers. (Van Gieson stain). (c) X100, (d) X400.
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collagen fragments in the dermal matrix tissue, thus

providing a better foundation for the deposition of new

collagen,9 which is needed for the improvement of

striae.

As regarding the clinical improvement in group II,

26.4% of the patients showed mild-to-moderate

improvement. Microdermabrasion appears to be a pro-

cedure that can produce change in dermal matrix con-

stitutes and results in improvement in skin contour

irregularities.19 Skin microdermabrasion involves

mechanical abrasion of the skin using a pressurized

stream of abrasive particles such as aluminum oxide

crystals. There is superfacial wounding of the skin, fol-

lowed by epithelization, stimulation of epidermal cell

turnover, and it may also causes stimulation and

remodeling of dermal collagen,20 which is essential for

correction of stretch marks.

However, there was statistically significant difference

between groups I and III in the number of sessions

(P < 0.001), as PRP injection combined with micro-

dermabrasion may accelerate reaching the desired

results than PRP injection only. It could be suggested

that both techniques were equally effective in treatment

of striae distensae but in microdermabrasion combined

with PRP, less number of sessions were required.

In this study, the efficacy of treatment has not been

affected by skin type, while other treatments such as

pulsed dye laser (PDL),21 nonablative 1450 nm diode

laser,22 and fractional photothermolysis23,24 cause

postinflammatory hyperpigmentation in skin type IV.

Furthermore, most treatment options improve striae

rubrae but not albae as PDL,21 Nd:YAG laser25 and

radiofrequency.26 The present study revealed that

striae alba respond better than striae rubra but the

difference was not significant.

The reported side effects after intradermal PRP injec-

tion or microdermabrasion were few and minor, and

all patients tolerated the procedure well. Pain during

injection was affordable. Ecchymosis at site of injection

was temporary and fades within days. Worsening of

striae distensae occurred only in three patients; all of

them were males, and it may be attributed to mainte-

nance of cause of striae distensae as they were teenag-

ers and practicing exercise.

So, we concluded that autologous PRP injection is

safe and effective therapy in the treatment of striae dis-

tensae and has minimal side effects with no risk of

allergic reactions. It is effective in skin type III and IV

with no risk of postinflammatory hyperpigmentation.

Autologous PRP therapy has advantage of being cost

effective which gives well-to-excellent response in most

patients, but combination modality of PRP injection

with microdermabrasion showed more efficacy in short

duration. Further studies on PRP intradermal injection

in treating striae distensae are needed on large num-

bers of patients to confirm its efficacy and safety. In

addition, further research is needed to evaluate the

ideal method for PRP preparation, to clarify the opti-

mum dose of PRP per session, the number of sessions

needed, and the interval between sessions, and to com-

pare PRP with various combinations in the treatment

of striae distensae.
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