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a b s t r a c t

Introduction:  Stretch marks are common lesions that affect areas under stress, especially common in pregnant 
women and adolescents. Despite its prevalence, its treatment and prevention are a challenge in Dermatology. 
Material and methods:  Systematic review of the literature published in PubMed and LILACS (1976–2024). The 
articles were classified according to their scientific evidence (level 1, randomized controlled studies; level 5, 
clinical cases). 
Results:  A total of 69 articles were evaluated: 20 on topical treatments, 35 on lasers and energy devices, and 14 
on other therapies. Tretinoin at 0.1% and glycolic acid at different concentrations demonstrated clinical improve­
ment, especially in recent stretch marks. Ablative and non-ablative lasers and radiofrequency with microneedles 
presented good results. Other treatments, such as PRP, are useful in combination. 
Conclusions:  Current evidence does not allow defining a single treatment; some works are of low quality and 
with small samples. The combination of treatments helps to improve results.

Introduction11 

Q2 Stretch marks are common cutaneous lesions associated with 12 

mechanical, hormonal, and genetic factors.1,2 They present as red 13 

stretch marks (striae rubra) in early stages and white stretch marks 14 

(striae alba) in later stages. These lesions affect areas exposed to ten­15 

sion, such as the abdomen, thighs, and breasts, and are more prevalent in 16 

pregnant women, adolescents, and individuals with higher phototypes.317 

From a histologic standpoint, striae rubra demonstrate inflamma­18 

tion, collagen fiber thickening, and reduced elastic fibers,4,5 whereas 19 

striae alba show dermal atrophy and rupture with decreased vascular­20 

ization.21 

Despite their high prevalence, their treatment and prevention remain 22 

a therapeutic challenge in Dermatology.23 

This study is based on the hypothesis that at least one scientifically 24 

supported, effective therapeutic option may currently be identified for the 25 

treatment of striae.26 

The endpoints of this study are:27 

1. To evaluate and synthesize the available evidence on the various 28 

therapeutic modalities used in the management of cutaneous striae.29 

∗ Corresponding author.
E-mail address: alejandromartingorgojo@aedv.es (J. Algarra Sahuquillo Q1).

2. To determine whether one or several options could be positioned as 30

first-line therapy. 31

3. To provide a practical clinical guide and identify potential areas for 32

future research. 33

Materials and methods 34

We conducted a systematic review of the literature published in 35

PubMed from January 1976 to February 2024 and LILACS from January 36

1986 to February 2024 was performed on the treatment and prevention 37

of striae. 38

Search terms were selected according to MeSH and DeCS vocabu­ 39

laries and included: “striae,” “striae distensae,” “stretch marks,” “striae 40

gravidarum,” “striae rubrae,” “striae albae,” and “treatment.” 41

Studies included clinical trials, cohort studies, controlled studies, and 42

isolated case reports. Exclusion criteria were articles not published in 43

English or Spanish, animal or in vitro studies, letters to the editor, nar­ 44

rative or systematic reviews, meta-analyses, and duplicate publications. 45

Each included study was assigned a level of evidence according to 46

its scientific quality: Level 1 for randomized controlled trials, level 2 for 47

randomized comparative studies, level 3 for nonrandomized compara­ 48

tive studies, level 4 for case series, and level 5 for isolated case reports. 49
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Results50 

Included and excluded studies51 

A total of 364 records were identified in PubMed and 36 in LILACS. 52 

After screening titles and abstracts, a total of 325 articles were excluded 53 

for not meeting inclusion criteria. The full text of 69 articles was 54 

reviewed and categorized by therapeutic approach: (A) topical treat­55 

ments (20 articles), (B) lasers and light-based therapy (35 articles), and 56 

(C) other therapies (14 articles).57 

A) Results of topical treatments58 

1) Tretinoin (Table 1)59 

A vitamin A derivative, tretinoin promotes neoangiogenesis, collagen 60 

formation, and cellular differentiation. Most studies used a concentra­61 

tion of 0.1%. All reported significant clinical improvement except at 62 

0.025%. A 12-week regimen was generally required to achieve results. 63 

Adverse effects were mild and rare, including local irritation and desqua­64 

mation. 65 

Of note, the study by Gamil6 compared daily 0.05% tretinoin for 66 

3 months with monthly platelet-rich plasma (PRP) injections. Greater 67 

improvement was observed in red vs white striae, with superior results 68 

and higher patient satisfaction in the PRP group.69 

2) Glycolic acid (Table 2)70 

An alpha-hydroxy acid involved in cellular repair, glycolic acid accel­71 

erates collagen regeneration through fibroblast stimulation and cytokine 72 

release by keratinocytes.73 

Two major studies are noteworthy. Mazzarello et al.7 compared gly­74 

colic acid 70% monthly for 6 months vs placebo in 40 patients with 75 

red and white striae. Clinical improvement was reported in texture and 76 

erythema, along with increased melanin detected by spectrophotom­77 

etry. Ash et al.8 compared glycolic acid 20% + tretinoin 0.05% vs a 78 

combination of glycolic acid 20%, l-ascorbic acid 10%, zinc sulfate 2%, 79 

and tyrosine 0.5% in 10 women with white striae, without significant 80 

differences across groups.81 

3) Cocoa butter and olive oil:82 

Cocoa butter has emollient properties, as does olive oil, which is rich 83 

in vitamin E.84 

Studies9−13 evaluated their usefulness in preventing striae in preg­85 

nant women vs placebo or other emollient creams. No significant 86 

differences were observed in any study.87 

4) Silicone gel and other topical agents:88 

Summarized in Table 3 .89 

B) Results of laser-based treatments90 

1) CO2 Laser (Table 4)91 

Used in fractional mode, CO2 lasers—due to their high affinity for 92 

water—create microscopic ablative and coagulative columns (microther­93 

mal zones, MTZ), with preserved tissue in between, promoting new 94 

collagen and elastin formation.95 

Most studies reported that fractional CO2 laser improved dermal 96 

collagen regeneration, increased skin thickness, and enhanced clinical 97 

appearance. Adverse effects were mild and expected: post-inflammatory 98 

hyperpigmentation, erythema, and crusting.99 

Comparisons between fractional CO2 and microneedling radiofre­ 100

quency (MRF)—an energy-based device causing deep dermal 101

thermal injury and growth factor release14−16—or microneedling 102

alone17,18—showed variable results. MRF demonstrated clinically 103

satisfactory outcomes, and in some studies, was superior to CO2.16 104

One study19 compared fractional CO2 laser with carboxytherapy 105

(subcutaneous CO2 infusion inducing stretching and low-grade inflam­ 106

mation) in 40 women with abdominal striae. Both treatments produced 107

improvement, with no significant differences in efficacy or adverse 108

events. 109

2) Nonablative fractional lasers (NAFL) (Table 5): 110

Due to lower water affinity, NAFL do not ablate epidermal layers. 111

Tissue remodeling occurs by deep dermal heating, stimulating collagen 112

and elastin regeneration without crust formation. NAFL are classified 113

by wavelength (1450, 1540, 1550, 1064, 2940 nm), which determines 114

penetration depth. 115

Five studies evaluated 1550- and 1565-nm Er:Glass lasers,20−24 3 116

evaluated 1540-nm and 1450-nm diode lasers,25−27 2 evaluated 2940- 117

nm Er:YAG,28,29 and 1 evaluated 1064-nm Nd:YAG.30 Although results 118

varied, most reported partial improvement. One study27 using diode 119

lasers at different energies found no benefit vs control. Adverse effects 120

were mild, with post-inflammatory hyperpigmentation—particularly in 121

darker skin types—being the most common. 122

3) Vascular lasers (Table 6) 123

Several studies evaluated pulsed dye laser (PDL), long-pulse 1064- 124

nm Nd:YAG, or intense pulsed light (IPL), targeting hemoglobin due to 125

their wavelengths. 126

Two studies assessed PDL. The first31 showed modest improvement 127

in red striae and no change in white striae. The second32 demonstrated 128

improvement in white striae (red striae not included), with better out­ 129

comes using larger spot sizes and higher energies (10 mm, 3 J). 130

Shokeir et al.33 compared the outcomes of PDL vs IPL (565 nm). 131

Although PDL showed slightly greater improvement, both light sources 132

demonstrated clinically significant improvement in striae width, with 133

greater effects in more recent (red) and smaller striae. Al Dhalimi et al.34 134

compared 2 different IPL wavelengths (650 nm and 590 nm) for the 135

management of striae rubra. Lower fluences were used at 590 nm (up 136

to 14.5 J with 590 nm and up to 15.5 J with 650 nm) to avoid adverse 137

effects. They achieved greater improvement with 590 nm, although with 138

a higher rate of adverse events (erythema, pain, and post-inflammatory 139

hyperpigmentation), since melanin acts as a competing chromophore for 140

light devices with affinity for hemoglobin. Finally, Alexiades-Armenakas 141

et al.35 studied the 308-nm excimer lamp for the treatment of striae alba, 142

demonstrating improvement vs the untreated side using colorimetric 143

analysis. These favorable results progressively approached those of the 144

control group during 6-month follow-up, suggesting that maintenance 145

treatment would be necessary. 146

C) Other treatments (Table 7): 147

1) Platelet-rich plasma (PRP), which contains a high concentration of 148

growth factors and cytokines, has also been used for this indication, 149

generally in combination with other techniques. 150

Ibrahim et al.36 used local PRP injections, microdermabrasion with 151

aluminum oxide crystals (a resurfacing technique that theoretically 152

improves the dermal matrix and promotes re-epithelialization), and the 153

combination of both. They observed better results with both techniques 154

than with 1 technique only. 155

Hodeib et al.37 and Ahmed et al.38 compared PRP with carboxyther­ 156

apy, and PRP with carboxytherapy plus tripolar RF, respectively. In 157

2
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Treatment of striae

Striae rubra Striae alba

Topical therapies Device-based treatments

Other options:

- Non-ablative

lasers

PDL 585 nm

IPL with

vascular filters

-

-

Preferred option:

MRF

+

CO2, fractional 

mode

At least 3 sessions,

spaced 4 weeks

apart

Device-based treatments

1. Tretinoin 0.1%,

daily application

Glycolic acid

70%, monthly

peeling

Glycolic acid 20%,

daily application

2.

3.

Other options:

- Non-ablative 

lasers

Preferred option:

MRF

+

CO2, fractional 

mode

At least 3 sessions,

spaced 4 weeks apart

Fig. 1. Proposed treatment algorithm.

both studies, all groups improved, without significant differences across 158 

treatments. In Ahmed et al., PRP was more effective in striae rubra.159 

2) Subcision, a minimally invasive technique in which a cannula or 160 

blunt needle is introduced beneath the skin to break fibrous tracts 161 

that create surface depressions, was used alone or vs 0.1% tretinoin, 162 

or in combination with it, in the study by Luis-Montoya et al.39 No 163 

significant differences in efficacy were found across the 3 groups. 164 

However, subcision produced more adverse effects, including cuta­165 

neous necrosis in 3 patients.166 

3) One study employed combined UVB (296–315 nm) and UVA1 167 

(360–370 nm)40 for up to 10 sessions to repigment striae alba. More 168 

than half of patients achieved repigmentation, with hyperpigmenta­169 

tion as the most frequent adverse effect.170 

4) Finally, cold atmospheric plasma therapy involves applying an 171 

ionized gas directly to the skin. This plasma produces a combination 172 

of reactive oxygen and nitrogen species, along with electrons, ions, 173 

and free radicals, promoting collagen and elastin synthesis, improv­174 

ing blood circulation, and accelerating wound healing. Only 1 study 175 

with 23 participants applied it to striae,41 showing improvement in 176 

all evaluated scales from the first session, with mild adverse effects.177 

Discussion178 

In developing this work, it became evident that the scientific liter­179 

ature on the treatment of stretch marks is limited, as are the sample 180 

sizes and the strength of the conclusions that can be drawn from the 181 

highly variable results reported. The multitude of available options, 182 

with diverse mechanisms of action (collagen stimulation, increased skin 183 

elasticity, enhanced cellular proliferation, anti-inflammatory effects, 184 

emollient capacity, etc.), makes it difficult to recommend a single treat­185 

ment.186 

Among topical therapies, tretinoin 0.1% and glycolic acid—both as 187 

70% peeling and 20% daily application—stand out, as both have demon­188 

strated improvement in the clinical appearance of striae. In studies 189 

comparing striae rubra and alba, more favorable responses were con­190 

sistently seen in striae rubra, likely due to their more recent onset. 191 

Early interventions may minimize the structural epidermal and dermal 192 

changes that lead to persistent lesions. Nevertheless, in some studies, it 193 

is unclear how much of the benefit is due to massage during application 194 

rather than the topical agent per se.195 

Ablative and non-ablative lasers and MRF have demonstrated use­196 

fulness in treating all types of striae. Lasers or light sources targeting 197 

hemoglobin make more sense for striae rubra; however, studies evalu­198 

ating both types of striae also demonstrated improvement in striae alba. 199

Histologically, these devices increase dermal collagen and elastic fibers, 200

helping regenerate the cutaneous surface. 201

Regarding PRP and similar techniques that stimulate cellular regen­ 202

eration and collagen synthesis through growth factor release, their role 203

continues to expand, particularly in combination therapies. 204

This review included several studies on combination treat­ 205

ments, including CO2 + MRF15,47; CO2 + PRP57; RF + PDL66; infrared 206

light + RF70; RF + tretinoin72; subcision + tretinoin39; microneedling 207

RF + 5-FU73; and microdermabrasion + PRP.36 In most cases, combi­ 208

nations yielded better results than monotherapies. 209

Other reported combinations—such as fractional lasers with vascular 210

lasers (e.g., CO2 + PDL42 or IPL + erbium43)—have also shown good 211

outcomes, though they were not included here due to study selection 212

criteria. 213

Based on level of evidence, the 3 treatments that may be consid­ 214

ered most clinically relevant are fractional CO2 laser, 0.1% tretinoin 215

(especially for recent striae), and microneedling RF. 216

Overall, when treating a patient with stretch mark—and considering 217

the findings of this review—the most reasonable approach is combi­ 218

nation therapy (Fig. 1). This must be done considering that, in striae 219

rubra, treatments aimed at reducing pigmentation and erythema should 220

be prioritized, in contrast with the recommendation of therapies with 221

repigmenting potential that may be beneficial in striae alba. In addition, 222

the potential adverse effects associated with certain treatments should 223

be taken into consideration (notably the risk of post-inflammatory 224

hyperpigmentation, which is more common in individuals with higher 225

phototypes). 226

This study has the strength of its methodology and its broadened 227

inclusion criteria, designed to synthesize clinically relevant informa­ 228

tion as comprehensively as possible. As relative limitations, we would 229

include the fact that only the LILACS and PubMed databases were 230

searched, as well as the suboptimal quality of most eligible studies, 231

which generally included a small number of patients (with a mean of 232

39.84 subjects). 233

Conclusions 234

1. Multiple treatments exist for the management and prevention of 235

stretch marks, with variable results. Tretinoin 0.1% has demonstrated 236

benefit in most studies. Cocoa-butter and olive-oil creams have not 237

proven effective in preventing striae. Fractional ablative and non- 238

ablative lasers and MRF have shown benefit via dermal collagen 239

remodeling. Vascular lasers have greater evidence in striae rubra. 240
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2. Many analyzed studies are low quality, with small sample sizes, and 241 

comparative trials are scarce; therefore, a single first-line therapy 242 

cannot be recommended.243 

3. Current literature does not offer clear or unified treatment guidance; 244 

however, combination therapy appears reasonable to maximize effec­245 

tiveness and minimize adverse effects.246 
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