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Abstract

Background Different types of laser have recently been reported as effective tools of treat-

ment in striae distensae. Although fractional photothermolysis is effective for striae disten-

sae, post-inflammatory hyperpigmentation is a major concern and common complication.

There are no reports of the effects of using an intradermal radiofrequency (RF) device in

striae distensae. Autologous platelet-rich plasma (PRP) is an effective treatment known for

its wound-healing effects.

Methods Nineteen Asian female patients with striae distensae were enrolled in this study.

Three sessions of intradermal RF (1134-kHz frequency, 12-W power, 26-G electrode size)

combined with autologous PRP were performed in each patient at intervals of 4 weeks.

Patients were evaluated subjectively by the investigators and by themselves.

Results Evaluation of clinical results at 4 weeks after treatment showed that only one

(5.3%) of the 19 patients achieved excellent improvement, whereas seven (36.8%) demon-

strated marked improvement, six (31.6%) showed moderate improvement and five (26.3%)

showed mild improvement. None of the patients showed worsening of striae distensae.

A total of 63.2% of patients reported they were ‘‘satisfied’’ or ‘‘very satisfied’’ with the

degree of overall improvement.

Conclusions Intradermal RF combined with autologous PRP appears to be an effective

treatment for striae distensae.

Introduction

Striae distensae are dermal scars with flattening and atro-

phy of the epidermis. They are commonly seen in adoles-

cents and young adults.1 It has been suggested that the

extracellular matrix is altered or damaged by continuous

and progressive stretching forces. Part of the difficulty in

determining the etiology of striae refers to the variability

in the clinical situations in which they arise.2 Causes

include mechanical stress such as that caused by weight

changes or weight training, corticosteroid therapy, Cush-

ing’s syndrome, infections, and hormonal factors resulting

from puberty and pregnancy.3

Multiple treatment modalities have been tried with var-

iable results. The treatment of cosmetically distressing

stretch marks has been disappointing. There is no widely

accepted surgical procedure for improving the appearance

of stretch marks. Laser therapy has been advocated as a

treatment for striae distensae, as well as for different

forms of scar. Some modalities, such as fractional photo-

thermolysis, intensive pulsed light, pulsed dye laser and

radiofrequency (RF), have been reported to offer some

hope for the improvement of stretch marks.4–6

Recently, an intradermal RF device was developed

especially for the injection of a filler. This new device is

capable of delivering higher energy fluencies direct to the

dermis and passing injection materials through a needle

electrode (Fig. 1). This produces heat when the tissue

electrical resistance converts the electric current to ther-

mal energy in the dermis, which is responsible for the

partial denaturation of pre-existing elastic fibers and col-

lagen bundles.7–9

Hyaluronic acid filler is translucent and makes the skin

color brighter at the injection site, which is unsuitable for

the treatment of striae distensae. We injected autologous

platelet-rich plasma (PRP) in place of filler using the nee-

dle electrode of the intradermal RF device as the delivery

route. Striae distensae are considered as dermal scars, a

status that may stop wound healing. The wound-healing

effect of PRP is relatively well known and PRP has been
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used in maxillofacial surgery, tendon and ligament repair,

and chronic leg ulcer treatment.10 The latest application

of autologous PRP refers to dermal cosmetic indications.

The fact that platelets secrete growth factors and active

metabolites means that their applied use can have a posi-

tive influence in clinical situations in which rapid healing

and tissue regeneration are required.10

We studied the efficacy of intradermal RF combined

with autologous PRP for the treatment of striae distensae

in Asian patients. We present the effectiveness and safety

of the treatment of striae distensae with a combination of

intradermal RF and autologous PRP.

Materials and methods

Patients

This was a prospective study approved by the local institutional

review board and carried out in 19 patients with stretch marks,

all of Asian origin (with Fitzpatrick skin type IV). The mean age

of the patients was 29.9 years (range: 19–43 years). None of

the patients had a history of treatment for stretch marks. The

mean duration of striae was 9.7 years (range: 5–22 years).

Causes of striae included weight training (two patients), weight

gain (13 patients) and pregnancy (four patients). All patients

were informed of the nature of the treatment and provided

informed consent. They received three sessions of treatment

administered at 4-week intervals. Table 1 details the subject

characteristics. Patients were excluded if they had a history of

keloids, collagen or elastin disorders, usage of topical or oral

retinoids, or were pregnant or immunosuppressed.

Treatment

All participants were treated with three sessions of intradermal

RF combined with autologous PRP, once every 4 weeks.

Topical anesthetic cream (EMLA�; AstraZeneca LP,

Wilmington, DE, USA) was applied 30 min before each

treatment. The intradermal RF device (SpheroFill�; PromoItalia

Inc., Naples, Italy) was used with a frequency of 1134 kHz,

Figure 1 A needle electrode of the intradermal radio-

frequency device

Table 1 Baseline characteristics of patients and clinical outcomes after intradermal radiofrequency combined with autologous

platelet-rich plasma

Patient

no.

Age,

years Site

Duration

of striae, years

Clinical

improvementa Patient satisfaction

1 19 Thighs and buttocks, both 5 Moderate Satisfied

2 43 Thighs and calves, both 22 Mild Slightly satisfied

3 21 Axillae, both 5 Excellent Very satisfied

4 34 Thighs, both 15 Marked Satisfied

5 32 Thighs, both 9 Marked Satisfied

6 26 Axillae, both 8 Marked Satisfied

7 24 Calves, both 8 Moderate Slightly satisfied

8 27 Abdomen 10 Marked Very satisfied

9 27 Popliteal areas, both 7 Mild Unsatisfied

10 22 Thighs and popliteal areas, both 5 Marked Satisfied

11 26 Calves, both 7 Mild Satisfied

12 23 Thighs and buttocks, both 6 Marked Very satisfied

13 35 Calves, both 7 Mild Unsatisfied

14 31 Thighs and calves, both 8 Marked Satisfied

15 37 Abdomen 12 Moderate Slightly satisfied

16 42 Thighs and buttocks, both 19 Mild Satisfied

17 33 Axillae and popliteal areas, both 12 Moderate Satisfied

18 37 Axillae, both 11 Mild Slightly satisfied

19 29 Thighs and buttocks, both 9 Moderate Slightly satisfied

aNo change, 0%; mild, 0–25%; moderate, 25–50%; marked, 50–75%; excellent, 75–100%.
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power of 12 W and electrode size of 26 G. This is a bipolar

electric wave generator that can emit at two different

frequencies (1134 and 1769 kHz) within the range of AM

broadcasting radio waves (525–1775 kHz). Bipolar RF is

emitted through a needle electrode.

Platelet-rich plasma was produced using a commercially

available system (MyCells�; Estar Technologies Ltd, Holon,

Israel) consisting of two vacuum tubes with acid-citrate-dextrose3

(ACD) anticoagulant and a separating gel, and filter sleeves

that filter impurities from the PRP. The procedure for

preparation of the PRP included various phases: centrifugation

at 1200 g (40004 rpm) for 7 min; discarding of platelet-poor

plasma; resuspension of platelets in a small volume (4 ml) of

plasma; PRP filtering using the sleeve filter, and transfer into a

needle electrode. This needle electrode was used to deliver the

PRP into the dermis at the site of striae distensae.

Objective and subjective evaluations

All patients were photographed immediately before each

session and 4 weeks after the third treatment. Patients were

evaluated subjectively by the investigators as well as by self-

evaluation. Clinical improvement was analyzed according to the

evaluation of the photographic material by two dermatologists

blinded to the study group. Evaluators used a quartile grading

scale of 0 (no change, 0%), 1 (mild improvement, 0–25%), 2

(moderate improvement, 25–50%), 3 (marked improvement,

50–75%) and 4 (excellent improvement, 75–100%). In addition,

each participant was asked to rate her overall satisfaction with

the treatment 4 weeks after it was completed according to

whether she was ‘‘unsatisfied’’, ‘‘slightly satisfied’’, ‘‘satisfied’’ or

‘‘very satisfied’’. Patients were also asked to report on any

side-effects of the treatment, including bleeding, oozing,

post-treatment dyschromia, crust and severe erythema.

Results

Four weeks after the final treatment, the two dermatolo-

gists blinded to the study group evaluated the photo-

graphs and found that one of the 19 patients (5.3%)

showed excellent improvement in striae (Fig. 2, Table 1)

and seven (36.8%) showed marked improvement. Six

(31.6%) patients showed moderate improvement (Fig. 3)

and five (26.3%) demonstrated minimal improvement

(Fig. 4). None of the patients showed worsening of the

striae distensae (Fig. 5). On the quartile grading scale, the

mean clinical improvement at 4 weeks after the final

treatment was 2.3. There were no significant differences

according to anatomic site. An evaluation of overall par-

ticipant satisfaction after the treatment revealed that three

of the 19 participants (15.8%) were very satisfied, nine

(47.4%) were satisfied, five (26.3%) were slightly satisfied

and two (10.5%) were unsatisfied (Fig. 6). Patient satis-

faction grades almost paralleled levels of clinical improve-

ment.

Overall, the treatment was well tolerated. The patients

described the procedure as mildly to moderately uncom-

fortable. Overall, 21% 5of subjects experienced transient

bruising. There were no significant side-effects other than

(a) (b)

(c) (d)

Figure 2 Patient 3. Striae distensae on the right axilla in a 21-year-old woman at (a) baseline and (b–d) 4 weeks after the first,

second and third treatments with intradermal radiofrequency combined with autologous platelet-rich plasma, respectively. Note

the near-total improvement

C
O
L
O
R

ª 2012 The International Society of Dermatology International Journal of Dermatology 2012

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Kim et al. Combination treatment in striae distensae Pharmacology and therapeutics 3



transient bruising. Post-treatment bruising, lasting 3–7 d,

was observed in all patients, whereas post-inflammatory

hyperpigmentation (PIH) was not observed in any patient.

Other potential adverse events such as burns, bullae for-

mation, and severe and persistent hyperpigmentation were

not observed.

Discussion

The treatment of striae distensae remains challenging.

The therapeutic options for striae distensae are numerous

and include the use of topical tretinoin,2,11,12 microderm-

abrasion,4,13 intense pulsed light,5 and various lasers

such as the 585-nm pulsed dye laser,6 copper bromide

laser,14 fractional photothermolysis15,16 and 308-nm

excimer laser.17 Topical 0.1% tretinoin cream was found

to improve the clinical appearance of early erythematous

stretch marks.11 However, another double-blind, pla-

cebo-controlled study found that 0.025% tretinoin cream

was not effective in the treatment of striae rubra and

alba.12 One study showed intense pulsed light to improve

striae alba, but PIH occurred in 40% of the patient

group.5 The 585-nm pulsed dye laser may help to

improve striae rubra, but had no effect on striae alba.18

Moreover, PIH is a significant side-effect after treatment

with the pulsed dye laser in Fitzpatrick skin types IV–VI

as melanin acts as a competing chromophore with hemo-

globin for light energy.6,18 The 308-nm excimer laser has

been shown to temporarily repigment striae alba by

increasing the number of melanocytes, without improving

atrophy.17 These multiple treatments have been tried

with varying results, but no properly adequate remedy

has yet been identified.

(a)

(b)

Figure 3 Patient 17. Striae distensae on the left axilla in a

33-year-old woman at (a) baseline and (b) 4 weeks after the

third treatment with intradermal radiofrequency combined

with autologous platelet-rich plasma. Note the moderate

improvement

(a) (b)

Figure 4 Patient 11. Striae distensae on the right calf of a

26-year-old woman (a) before and (b) 4 weeks after the third

treatment with intradermal radiofrequency combined with

autologous platelet-rich plasma. Note the minimal improve-

ment

Figure 5 7Grade of clinical improvement after three sessions

of treatment with intradermal radiofrequency combined with

autologous platelet-rich plasma
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The intradermal RF device was initially developed for

the injection of a filler. This new bipolar RF device is

capable of delivering higher energy fluencies direct to the

dermis, passing injection materials through a needle elec-

trode. Bipolar RF devices are based on the principle of

heat generation that occurs in response to poor electrical

conductance according to Ohm’s law (heat generation is

directly correlated with tissue resistance). The heat that is

generated is sufficient to cause thermal damage to the

surrounding connective tissue,19 which is responsible for

the partial denaturation of pre-existing elastic fibers and

collagen bundles.8 Initial collagen denaturation within

thermally modified deep tissue is thought to represent the

mechanism for immediate tissue contraction; subsequent

neocollagenesis further tightens the dermal tissue and

reduces striae.20 Alvarez et al.21 used animal models to

reveal interesting results on the effects of RF treatment on

dermal cellularity and collagen formation. They found

changes in the papillary dermis in the form of an expan-

sion related to edema and vascular congestion.21 These

changes were followed by an increase in cellularity and

an accumulation of intercellular substances. Subsequently,

increases in collagen, elastic fibers and mucopolysaccha-

rides were observed.21 These changes led to increased

dermal thickness and collagen content.21 Zelickson

et al.22 suggested that collagen fibril contraction occurs

immediately after RF treatment and gives rise to tissue

contraction and thermally mediated wound healing,

which induces new collagen production.

Autologous PRP is the plasma portion of autologously

sourced blood with an iatrogenically high platelet con-

centration.23 At sites of tissue damage, platelets are the

first cells to arrive and play an important role in mediat-

ing tissue repair through the release of growth factors

from their a-granules.23 Platelet-derived factors can influ-

ence cellular growth, morphogenesis and differentiation

that can be used therapeutically to accelerate natural

healing processes.10 Platelet-rich plasma has these

wound-healing properties, affecting endothelial cells,

erythrocytes and collagen,10 which potentially aids in the

healing of the localized chronic inflammation believed to

be a factor in the etiology of striae distensae. Further-

more, because thermal damage from intradermal RF has

characteristics similar to those of many wounds, we

thought that combination treatment with intradermal RF

and autologous PRP would accelerate recovery and

reduce adverse events such as erythema or edema. In

addition, this combination protocol may eventuate in

enhanced localized collagen neogenesis and redistribu-

tion.

In this study, we used three sessions of intradermal RF

combined with autologous PRP administered once every

4 weeks. All of our participants showed satisfactory

changes. On the quartile grading scale, the mean clinical

improvement at 4 weeks after the final treatment was 2.3,

corresponding to moderate improvement. A total of

42.1% of participants demonstrated excellent or marked

improvement. No patient was reported to show no

improvement. In self-evaluations, 63.2% of patients

described themselves as ‘‘satisfied’’ or ‘‘very satisfied’’

with their overall improvement.

A combination of RF and autologous PRP might have

synergistic benefits in effectiveness and cause fewer

adverse events. In this study, we did not compare the

effects of intradermal RF or autologous PRP alone with

those of the intradermal RF and autologous PRP combi-

nation. Further controlled studies will be required to

address such comparisons. Additionally, the optimization

of treatment protocols and confirmation of the efficacy of

treatment should be established by clinical trials involving

larger numbers of patients.
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http://get.adobe.com/reader/


 

USING e-ANNOTATION TOOLS FOR ELECTRONIC PROOF CORRECTION  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For further information on how to annotate proofs, click on the Help menu to reveal a list of further options: 

5. Attach File Tool Î for inserting large amounts of 

text or replacement figures. 

 

Inserts an icon linking to the attached file in the 

appropriate pace in the text. 

How to use it 

‚ Click on the Attach File icon in the Annotations 

section. 

‚ Enkem"qp"vjg"rtqqh"vq"yjgtg"{qwÓf"nkmg"vjg"cvvcejgf"
file to be linked. 

‚ Select the file to be attached from your computer 

or network. 

‚ Select the colour and type of icon that will appear 

in the proof. Click OK. 

6. Add stamp Tool Î for approving a proof if no 

corrections are required. 

 

Inserts a selected stamp onto an appropriate 

place in the proof. 

How to use it 

‚ Click on the Add stamp icon in the Annotations 

section. 

‚ Select the stamp you want to use. (The Approved 

stamp is usually available directly in the menu that 

appears). 

‚ Enkem"qp"vjg"rtqqh"yjgtg"{qwÓf"nkmg"vjg"uvcor"vq"
appear. (Where a proof is to be approved as it is, 

this would normally be on the first page). 

7. Drawing Markups Tools Î for drawing shapes, lines and freeform 

annotations on proofs and commenting on these marks. 

Allows shapes, lines and freeform annotations to be drawn on proofs and for 

comment to be made on these marks.. 

 

How to use it 

‚ Click on one of the shapes in the Drawing 

Markups section. 

‚ Click on the proof at the relevant point and 

draw the selected shape with the cursor. 

‚ To add a comment to the drawn shape, 

move the cursor over the shape until an 

arrowhead appears. 

‚ Double click on the shape and type any 

text in the red box that appears. 




