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Purpose: The work aims to compare the effect of platelet-rich plasma versus fractional CO22 laser/radiofrequency versus both 
methods combined in treating striae distensae.
Patients & Methods: The study included ten female patients with striae alba with Fitzpatrick IV skin. Three sites of striae were 
chosen; one was treated with platelet-rich plasma, another with fractional CO2 /radiofrequency (CO2/RF), and the third received both 
treatments. Every patient received three treatment sessions one month apart. Patients were photographed, and a skin biopsy was taken 
from each area before and one month after treatment.
Results: Assessment of the clinical photos showed that fractional CO2/radiofrequency gave a mild improvement in 22%, moderate 
improvement in 55.5% and marked improvement in 22.5%. Clinically, the combined treatment showed mild improvement in 44% of patients, 
moderate results in 33% and marked improvement in 23% of patients. The PRP as an only mode of treatment showed poor improvement in 22%, 
mild improvement in 23% and moderate improvement in 55% of patients. Biopsy results showed a decrease in collagen and elastin after 
treatment with the solitary methods, while the combined approach resulted in an increase in collagen and a reduction in elastin.
Conclusion: Fractional CO2 laser/radiofrequency combined with PRP or either of them showed clinical improvement to variable 
degrees with superior results clinically and histologically with the combined method.
Keywords: fractional CO2 laser radiofrequency, platelet rich plasma, PRP, striae distensae

Introduction
Striae Distensae is a common cosmetic concern among the youth around puberty and females in the childbearing period due to 
pregnancy.1 However, they can occur with obesity and corticosteroid excess as well. The basic idea is dermal stretching. Initially, 
they are erythematous elevated lines (Striae Rubra). Over time, they become atrophic and white (striae alba) due to local 
breakdown of elastin and collagen with mast cell enzyme release in mid dermis.2 Genetic predisposition has a role in the 
development of striae.3 They can occur on the abdomen, breasts, thighs, buttocks and calves.4

Several studies discussed different modes of treatment with variable results. Lasers included pulsed dye laser, 
Fractional CO2 laser, Nd YAG, Er Glass, Er YAG, and Diode.2 Also, IPL showed thickening of the dermis in some 
studies.5 Topical tretinoin and topical chemical peels showed some success.6,7 Radiofrequency (RF) has been successful 
in skin tightening through denaturation of elastic and collagen fibres followed by neocollagenesis.8 Platelet-rich plasma 
(PRP) delivers autologous growth factors to the tissues enhancing wound healing.1
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The work aims to compare the effect of platelet-rich plasma versus fractional CO2 laser/radiofrequency versus both 
methods combined in treating striae distensae.

Patients and Methods
The study included ten nonsmoker female patients (Fitzpatrick IV skin phototype) with striae alba. Their ages ranged between 18 
and 30 years. Seven patients had developed the striae after weight gain, two during earlier pregnancy and one after oral steroid use. 
We excluded patients with autoimmune diseases, diabetes, pregnancy and keloidal tendency by history. All patients signed 
informed Consent. Dermatology Research Ethical Committee (REC) of Kasr Alainy Medical School (Cairo University) has 
approved the study. The study complies with the declaration of Helsinki. Three sites of striae were chosen randomly (by the closed 
envelope method) in non-sun exposed areas in each patient distant from each other (abdomen, thighs and shoulders). One was 
treated with fractional CO2/RF, another with PRP injection and the third was treated by both combined fractional CO2/RF 
followed by PRP. Each patient received three treatment sessions, one month apart.

The assessment was done by photography via a blinded physician committee (3 physicians), where 0–25% improvement was 
classified as poor, 25–50% mild, 50–75% moderate, and 75–100% marked improvement regarding the thickness of the striae and 
skin quality. Objective assessment was done by a 2mm skin biopsy from each of the three sites treated in all patients before and one 
month after the last treatment. The biopsies were stained with Haematoxylin & Eosin (scale 50 μm) (Figure 1), Mallory trichrome 
for collagen (scale 50 μm) (Figure 2) and Orcein for elastic fibres (scale 50 μm) (Figure 3). We applied a patient satisfaction score 
from 0 to 5, where 0 is unsatisfied, and five is highly satisfied.

Platelet-rich plasma (PRP) was prepared using the single spin method where 4cc blood was withdrawn and spun at 
3000 rpm for 7 minutes, then activated with calcium (0.1 mL). The upper part separated was injected in the striae as 
a sole treatment at one site or immediately after the fractional CO2/RF at the combined method site.

Fractional CO2/RF device (DEKA SmartXide C60, Calenzo, Italy) parameters were 20 W, 600 microsecond (Dwell) 
and 600 micrometer (spacing) for laser and 15 W power and 2.5 sec for radiofrequency with an average radiofrequency 
dose is 25 J/cm.2 This treatment was done solely or in combination with PRP.

All patients signed written informed consent for procedure, photography and biopsy.
Photomicrographs were captured at x200 magnification using an Olympus microscope (BX51; Olympus, Tokyo, 

Japan) connected to an Olympus camera (U-CMAD3).

Figure 1 Skin biopsy from striae stained with Haematoxylin and Eosin (scale 50 μm). (A) Before treatment, (B) after 3 sessions of combined treatment, (C) after 3 sessions 
of fractional laser/RF, (D) after 3 sessions of PRP. Note the increase in number of fibroblasts and vascularity in all biopsies after treatment to variable degrees. Black arrows 
refer to fibroblasts and vascularity increasing after treatment.
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Quantitative Morphometric Study
Quantitative morphometric studies of collagen fibres in Mallory’s Trichrome stained sections and elastic fibres in Orcein 
stained sections of skin biopsies were performed in the dermis using the binary mode of Leica Qwin 500 LTD image 
analysis computer system (Cambridge, UK).9 The quantitative morphometric measurements were done in 5 randomly 
selected non-overlapping high power fields (HPF) using an x40 objective lens. Results were expressed as mean ±SD, and 
significant differences were evaluated using one-way analysis of variance (ANOVA) test. P value <0.05 was considered 
to be statistically significant.

Statistical Methods
Data were coded and entered using the statistical package SPSS (Statistical Package for the Social Sciences) version 
25. Data were summarized using mean, standard deviation, median, minimum and maximum in quantitative data and 
using frequency (count) and relative frequency (percentage) for categorical data. Comparisons between quantitative 
variables were made using the non-parametric Kruskal–Wallis and Mann–Whitney tests. For comparison of serial 
measurements within each patient (before and after treatment), the non-parametric Wilcoxon signed-rank test was 
used.10 For comparing categorical data, a Chi-square (Χ2) test was performed. An exact test was used instead when 
the expected frequency was less than 5.11 Correlations between quantitative variables were done using the Spearman 
correlation coefficient.12 P-values less than 0.05 were considered statistically significant. Results were expressed as 

Figure 2 Skin biopsy from striae stained with Trichrome stain (scale 50 μm). (A) Before treatment, (B) after 3 sessions of combined treatment, (C) after 3 sessions of 
fractional laser/RF, (D) after 3 sessions of PRP. Note the increase in collagen fibres. Black arrows show increase in fibroblasts with treatment.

Figure 3 Skin biopsy from striae stained with Orcein (scale 50 μm). (A) Before treatment, (B) after 3 sessions of combined treatment, (C) after 3 sessions of fractional 
laser/RF, (D) after 3 sessions of PRP. Note the lack of increase in elastin. Black arrows point to elastic fibers.
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mean± SD and significant differences were evaluated using one-way analysis of variance (ANOVA) test. P value 
0.05 was statistically significant.

Results
The study included ten nonsmoker female patients (Fitzpatrick IV skin phototype) with striae alba. Their ages ranged 
between 18 and 30 years. Seven patients had developed the striae after weight gain, two during earlier pregnancy and one 
after oral steroid use.

A blinded physician committee’s assessment of the clinical photos of the skin quality and thickness of the striae 
showed that the combination of PRP with fractional radiofrequency/CO2 showed mild improvement in 44% of patients, 

Figure 4 (A) Striae on the back before treatment, (B) improvement of striae after 3 sessions of combined treatment.

Figure 5 (A) Striae on the back before treatment, (B) improvement of striae after 3 sessions of PRP.
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moderate results in 33% and marked improvement in 23% of patients (Figure 4). The PRP as an only mode of treatment 
showed poor improvement in 22%, mild improvement in 23% and moderate improvement in 55% of patients (Figure 5). 
The fractional radiofrequency/CO2 gave a mild improvement in 22%, moderate improvement in 55.5%, and marked 
improvement in 22.5% (Figure 6).

An image analyzer assessed the skin biopsies for the trichrome and Orcein stains for collagen and elastic fibres, 
respectively. Since the sample size was small, non-parametric tests were done for statistical analysis, and thus the median 
was used for comparison.

Skin biopsies treated by PRP alone showed no increase in the median of collagen and elastic fibres, as shown in Table 1.
There was also no increase in collagen, and elastic fibres were in the lesions treated by fractional RF/CO2 only (Table 2).
However, there was a statistically significant increase in the median of collagen fibres in the lesions treated by the 

combined method (p 0.046). However, still, there was no increase in elastic fibres median in the same lesions (Table 3).

Figure 6 (A) Striae on the back before treatment, (B) improvement of striae after 3 sessions of fractional laser/RF.

Table 1 Comparison Between Before and After in PRP

Mean Standard 
Deviation

Median Minimum Maximum P-value

Trichrome collagen fibres before PRP 24.35 1.74 24.40 21.82 26.70

0.080
Trichrome collagen fibers after PRP 23.04 2.80 22.64 20.11 27.68

Orcein elastic fibres before PRP 12.42 4.38 14.53 6.44 17.01
0.465

Orcein elastic fibres after PRP 8.99 2.97 8.34 6.70 14.82

Table 2 Comparison Between Before and After in RF/CO2

Mean Standard 
Deviation

Median Minimum Maximum P-value

Trichrome collagen fibres before 24.35 1.74 24.40 21.82 26.70
0.917

Trichrome collagen fibers RF/CO2 23.18 3.11 23.59 18.07 26.56

Orcein elastic fibres before 12.42 4.38 14.53 6.44 17.01
0.686

Orcein elastic fibres RF/CO2 12.15 2.86 13.55 8.34 15.23
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Regarding the patient satisfaction score, on a scale from 0 to 5, 0 is unsatisfied, and five is highly satisfied, eight 
patients scored 4, and 2 patients scored 3.

We had 3 cases of post-inflammatory hyperpigmentation (33%) after fractional CO2/RF and combined treatment 
which resolved one month after the session.

Discussion
Striae distensae (SD) are common, especially in obese, pregnant and with excess corticosteroid use.13 Pathogenesis of SD 
includes an essential role of mast cells with the release of elastases that degrade the collagen, elastin and fibrillin, 
resulting in mid dermis elastolysis.13 SD tissue analysis showed decreased procollagen and fibronectin mRNA.14

Unfortunately, treatments have so far been disappointing for patients and doctors. Topical agents such as chemical 
peeling and moisturizers like cocoa butter have been used. Lasers have been tried, where Pulsed dye laser and Nd Yag 
have been successful in SD Rubra. Fractional CO2 laser and radiofrequency have shown an increase in collagen 
production and coagulation of the dermis, helping improve SD.15

Our study has been conducted as a pilot study on 10 Egyptian females (Fitzpatrick IV) with striae distensae alba over 
the abdomen, thighs and shoulders. Three areas with striae in the same anatomical site in each patient were randomly 
treated by platelet-rich plasma alone or fractional CO2/radiofrequency alone or by both methods combined.

Clinically, photos assessed by a blinded physician showed all methods lead to variable grades of improvement. 
Collectively, according to patient satisfaction scores, patients were satisfied. Three patients (combined approach and 
fractional CO2 /RFlaser) had post-inflammatory hyperpigmentation that improved with treatment.

Surprising results have been shown histopathologically. The elastic fibres did not increase after the three treatments. 
A constitutional problem could explain the lack of increase in the elastic fibres in this population or race that initially led 
to the striae. A study has shown that some people have low relaxin levels in their blood. The low relaxin level makes the 
tissue less lax and thus are at a greater risk of structural disruption of elastic fibre network by stretching.16

Our treatment arm by fractional CO2/ RF alone showed no increase in collagen. However, its increase showed by 
Pongsrihadulchai et al, who used micro-needling radiofrequency for striae at similar intervals like the current study.17 

This difference in outcome may be due to the mode of delivery of radiofrequency. However, Pdngsrihadulchai et al and 
our study showed clinical improvement despite such histological discrepancy. Also, Sobhi et al4 showed almost equal 
clinical efficacy when comparing Fractional CO2 to fractional micro-needling radiofrequency. These results are similar to 
what Al-Himadani et al13 mentioned in their review about the positive role of radiofrequency in striae distensae.

So, we attribute the improvement of patients in the fractional CO2/RF group to the coagulation of the dermis with 
collagen remodelling as well as epidermal changes.

The fractional CO2 part of the device that we used helps improve the epidermal component through the fractional 
photothermolysis technology with heat shock proteins and subsequent keratinocyte proliferation, improving epidermal 
appearance.18 Sobhi et al have shown clinical improvement with Fractional CO2 as a solo treatment for striae.

An increase in the extracellular matrix by fibroblast activation can explain the improvement of the patients treated 
with PRP as a solitary treatment with the lack of increase in collagen and elastin in the biopsy.1 However, the collagen 
amount increased when we combined the PRP with the fractional RF/CO2 in the present study. There was a change in 

Table 3 Comparison Between Before and After in Combined RF/CO2 and PRP

Mean Standard 
Deviation

Median Minimum Maximum P-value

Trichrome collagen fibres before 24.35 1.74 24.40 21.82 26.70
0.046

Trichrome collagen fibers RF/CO2 – PRP 26.22 2.88 27.22 21.60 29.89

Orcein elastic fibres before 12.42 4.38 14.53 6.44 17.01
0.893

Orcein elastic fibres RF/CO2- PRP 13.41 3.55 15.19 8.41 16.47
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cell signalling that we could not find proof of in other studies. So this was our assumption from the interpretation of our 
results.

A review article showed that histological analysis of punch biopsies before and after PRP (82 subjects) in skin ageing 
showed that combining PRP with fractional laser resurfacing resulted in increased fibroblasts, increased collagen volume 
and enhanced collagen organization and increased thickness of the dermal-epidermal junction (DEJ). PRP monotherapy 
increased the number of fibroblasts, dermal collagen density, elastic fibre deposition, DEJ thickness, epidermal thickness 
and dermal thickness.19 This finding explains the difference PRP does in tissues alone or the combination treatment 
protocol. Ibrahim et al have reported similar results where they recommended a combination of PRP with microdermab-
rasion in striae treatment.20 Also, other studies by Suh et al1 and Kim et al21 suggested using radiofrequency combined 
with PRP in treating striae.22

On comparing the results of the three groups of the current study, the clinical improvement highlights the possibility 
of induction of other matrix proteins in the dermis and epidermal improvement, bypassing the deficiency of collagen and 
elastin in striae distensae. The increase in collagen in the combined method reflects a change in cell signalling towards 
collagen production, giving the combined approach a more favourable outcome than each method alone. The positive 
result of this combination demonstrates the diversity of matrix proteins and their ability to mask each others’ deficiencies 
giving the patient the satisfaction of clinical improvement regarding the skin quality and SD thickness.

The post-inflammatory hyperpigmentation occurred in patients treated with Fractional CO2/RF and those treated with 
the combined treatment. This side effect is possibly due to the Fractional CO 2 portion of such treatment. Similarly, Sobhi 
et al had documented such side effects with Fractional CO2 but not with radiofrequency when the study compared their 
efficacy in striae distensae treatment.

In conclusion, fractional CO2/RF combined with PRP or either of them alone showed variable degrees of clinical 
improvement, superior clinical improvement and histologically with the combined method. Collagen and elastin quantity 
proved to be not the sole aim in SD treatment. Improving the epidermal component and improvement of the dermis with 
possible other extracellular matrix proteins.

We recommend performing further studies with a larger sample size to find superior options for Striae distensae. Also, 
we recommend testing for extracellular matrix proteins other than collagen and elastin in striae distensae.

Also, we recommend further studies among the Egyptian population to check for the constitutional deficiency of 
elastic fibres and relaxin. These studies will help improve techniques of treatments as well as find therapeutic alternatives 
for striae distensae. We recommend trying the three methods used for the SD patients in this study. We recommend 
thinking of strategies that improve the epidermal and dermal components to bypass the idea of increasing collagen and 
elastin quantity.
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