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Summary. Striae distensae or stretch marks are mainly a cosmetic concern. They commonly occur in adoles-
cence and in pregnant women. Although, generally more common in females; physiological striae atrophicae 
of adolescence are more common in males. The pathophysiology is multifactorial with mechanical stretching 
of the skin being the most important. Despite of an abundance of treatment modalities none is 100% effec-
tive. (www.actabiomedica.it)
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Introduction

Striae distensae (SD) were first described in the 
medical literature by Troisier and Menetrier in 1829. 
In 1936, Nardelli named the lesions striae atrophicae 
(1). 

SD or stretch marks result from dermal scarring 
and epidermal atrophy. The epidermis is thin with loss 
of dermal papillae and rete ridges and the dermis shows 
a decrease in extracellular matrix (ECM) components; 
collagen, fibronectin, fibrillin and elastin (2-4). 

The dermis is composed of an interwoven matrix 
of collagen and elastin (3). In normal skin collagen 
fibrils are organized in densely packed bundles that 
provide support to the skin (5). Elastic fibres allow 
the skin to stretch and return to its original shape (6). 
With development of SD, the collagen bundles sepa-
rate and collagen fibrils fail to form bundles. Elastic 
fibres are disrupted and tropoelastin (soluble elastin)-
rich fibrils unable to organize into normal-appearing 
elastic fibres form (5).

Stretch marks are caused by excessive mechani-
cal stretching of skin to the point of rupturing dermal 
elastic fibers with local fibroblasts unable to adequately 
repair or replace ECM components (4). Aberrant fi-
broblast function may be responsible for development 
of SD as fibroblasts from striae expressed significantly 

less fibronectin and both type I and type III procol-
lagen (7). 

Clinically, the condition passes through two stag-
es: an initial raised erythematous, inflammatory stage 
(striae rubrae; SR) and a white, depressed, finely wrin-
kled second stage (striae albae; SA) (8).

Prevalence, etiology and risk factors

In the adolescent population reported prevalence 
ranges from 6% to 86%. In adolescent males the but-
tocks, lower back and knees are usually affected while 
in females the buttocks, thighs and calves are more of-
ten involved (9). 

Three main theories underlying the development 
of SD are described: mechanical stretching of the skin, 
hormonal changes and an innate structural disturbance 
of the skin (9). SD are postulated to result from an ini-
tial inflammatory reaction that destroys collagen and 
elastic fibers, followed by the regeneration of collagen 
and elastic fibers in the direction imposed by mechani-
cal forces (10).

Genetic factors may be operative as a familial 
form of striae was described by McKusick (11). Also 
striae in monozygotic twins and striae in syndromes as 
Ehlers-Danlos, Marfan and ectodermal dysplasia have 
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been reported (12). Results of a genome wide asso-
ciation analysis support the hypothesis that variations 
in the elastic fiber component of the skin extracellular 
matrix contribute to the development of stretch marks 
(13). 

Physiological striae atrophicae of adolescence oc-
curs mainly in healthy, nonobese individuals at around 
puberty in association with the adolescent growth spurt 
(14). It commonly occurs in the gluteal region, breasts, 
thighs, lower abdomen and back (15). SD associated 
with pubertal growth spurt becomes less conspicuous 
with time and has excellent prognosis as compared to 
other SD (16).

In adolescents, high BMI, obesity during child-
hood, and facial seborrhea correlate positively with 
development of SD. Striae have also been observed in 
conjunction with Cushing syndrome and exogenous 
steroid use (17). To investigate the role of hormones 
in the development of SD, the expression of estrogen 
receptor (ER), androgen receptor (AR) and glucocor-
ticoid receptor (GR) in SD was studied. Cordeiro et al. 
(18) found 2.2-fold more ER, 1.8-fold more AR and 
1.7-fold more GR in SD samples compared to normal 
skin (9). These results were supported by other studies, 
however, one study found reduced ER β expression in 
SD lesions and perilesional normal skin compared to a 
control group despite the presence of increased expres-
sion of both AR and GR. 

Hormone receptor expression is increased under 
certain conditions suggesting that regions undergoing 
greater mechanical stretching of the skin may express 
more hormone receptor activity thus influencing the 
metabolism of the extracellular matrix, causing SD 
formation. This could be the link between hormonal 
and mechanical theories underlying the development 
of SD (19). 

ACTH has a catabolic effect on fibroblasts with a 
resulting decrease of mucopolysaccharides in collagen 
tissue. Elevated serum levels of steroid hormones (or 
of their metabolites) have been found in people with 
striae (1). Striae formation resulting from the use of 
topical steroids seems to be related to the use of the 
more potent preparations. Adolescents and young 
adults seem to be particularly prone to this form of 
striae formation (20).

Evaluation of striae distensae

A numerical scoring system for the severity of 
striae was devised for the evaluation of striae gravidar-
um. The number of striae present at different sites 
(Figure 1) and the degree of erythema were evaluated. 
At each site striae were scored up to a maximum of six; 
0-3 for number of striae present and also 0-3 for the 
degree of erythema. The number of striae was record-
ed as: no striae, 0; <5 striae, 1; 5-10 striae, 2; and >10 
striae, 3. The degree of erythema was recorded as: no 
erythema, 0; mild erythema (light red or pink) (Figure 
2), 1; marked erythema (dark red), 2 (Figure 3); and 
violaceous erythema (purple), 3 (Figure 4). The follow-
ing sites are evaluated: abdomen, hips, breasts, thigh/
buttocks with a maximum score of 24 (21). 

Management of striae distensae

Many therapeutic modalities are available but 
none can completely eradicate SD: laser, light therapy, 
acid peel treatments, collagen injection, laser lipolysis, 
radiofrequency techniques and microdermabrasion 
(22). The majority of treatments aim to increase colla-

Figure 1. Typical distribution of striae distensae (from: Cho S et 
al.  J Eur Acad Dermatol Venereol. 2006;20:1108-13; modified)
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gen production, reduce erythema, or increase pigmen-
tation (23).

1. Enhanced collagen production
o  Tretinoin and retinoic acid are believed to act 

by stimulation of fibroblasts leading to in-
crease tissue collagen I levels. Side effects in-
clude transient erythema, scaling and itching 
or a burning sensation (24, 25). 

o  Centella asiatica is a medicinal herb thought to 
increase the production of collagen and elastic 

fibers (26). No side effects were observed with 
its use, however, when combined with boswel-
lic acid which has an anti-inflammatory ac-
tion, pruritus was reported (23).

o  Hyaluronic acid is also suggested to stimulate 
fibroblast activity and the production of col-
lagen (22).

o  Chemical peels are divided into superficial, 
medium-depth and deep subtypes based on 
the depth of their penetration (27). For striae 
distensae 20% glycolic acid and trichloro-
acetic acid (TCA) 10-35% are also reported 
to stimulate collagen production by fibroblasts 
(7). Superficial peels target the epidermis and 
the epidermal-dermal interface causing partial 
or complete necrosis. They exfoliate the skin 
from the stratum corneum down to the papil-
lary dermis at a depth of 60 µm (27).

o  Aluminum oxide microdermabrasion induces 
epidermal signal transduction pathways that 
are associated with remodeling of the der-
mal matrix. It produces epidermal and dermal 
changes through superficial wounding (28).

o  Bipolar radiofrequency (RF) devices generate 
heat in response to poor electrical conductance 
according to Ohm’s law (heat generation is di-

Figure 2. Striae distensae type 1

Figure 3. Striae distensae type 2

Figure 4. Striae distensae type 3
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rectly correlated with tissue resistance). The 
heat generated is responsible for the partial 
denaturation of pre-existing elastic fibers and 
collagen bundles. Initial collagen denatura-
tion causes immediate tissue contraction; sub-
sequent neocollagenesis further tightens the 
dermal tissue and reduces striae. Autologous 
platelet-rich plasma (PRP) can be injected us-
ing the needle electrode of the intradermal RF 
device as the delivery route. At sites of tissue 
damage, platelets are the first cells to arrive 
and through the release of growth factors from 
their a-granules act on endothelial cells, eryth-
rocytes, and collagen thus  aiding in the heal-
ing of localized chronic inflammation believed 
to be a factor in the etiology of striae distensae 
(29).

o  Fractional lasers (FL): produce small columns 
of thermal injury to the skin, which are known 
as microthermal zones (MTZs). Some cause 
nonablative (leave a functionally and histolog-
ically intact stratum corneum) dermal injuries 
only; whereas, others are associated with ab-
lative changes in the skin, causing both epi-
dermal and dermal injuries. MTZs also vary 
in their diameter and depth. Once injured, 
the skin begins a very rapid process of repair. 
The rapid healing process is made possible 
through the help of the surrounding normal 
or untreated skin (30). When compared with 
nonablative lasers, ablative lasers are less well-
tolerated and produce inconsistent results 
(23). A similar technique is microneedling 
which is a minimally invasive procedure that 
uses fine needles to puncture the epidermis. 
The microwounds created stimulate the release 
of growth factors and induce collagen produc-
tion. The epidermis remains relatively intact, 
therefore helping to limit adverse events (31).

o  Galvanopuncture, a needling procedure that 
uses continuous direct microcurrent as an al-
ternative to induce a local inflammatory pro-
cess intended to repair the affected tissue. The 
microamperage galvanic current reaches in-
tensities between 50 and 200 μA. It induces 
modification of the vasculature with dilation 

of blood vessels, tissue edema, and associated 
redness. The outcomes are angiogenesis, cell 
proliferation, as well as reorganization of col-
lagen bundles. The best outcome was observed 
in subjects with darker skin, which is usually 
the most difficult skin type (32).

2. Reduction of vascularity
o  Lasers with wavelengths of 585 to 595 nm are 

used, due to a high absorption by haemoglobin 
and decreased absorption by the competitive 
chromophore melanin, thereby reducing inju-
ry to the epidermis. Longer wavelength lasers 
(alexandrite laser 755 nm, Nd:YAG laser 1064 
nm) have been developed to target oxy- and 
deoxyhaemoglobin which have the advantage 
of deeper tissue penetration (33). The treat-
ment of erythematous striae using the 1064-
nm long-pulsed Nd:YAG laser demonstrated 
clinical improvement of such lesions, probably 
due to the laser’s affinity toward the vascu-
lar target present in the striae. The absorp-
tion of the laser by oxyhemoglobin, leads to 
an improvement in the redness. In addition, 
like other luminous sources, the long-pulsed 
Nd:YAG laser also induces the formation of 
new collagen (34).

3. Increase melanin production
o  A targeted narrow band UVB/UVA1 therapy 

caused 51% improvement in SA pigmentation 
after weekly (maximum 10 weeks) photother-
apy sessions. Transient hyperpigmentation of 
striae was seen in almost half the subjects as an 
adverse event. Skin biopsy failed to show any 
effect on collagen remodeling, thus limiting its 
efficacy only for repigmentation of SA (35).

o  The 308 nm xenon chloride (XeCl) excimer 
laser has a wavelength close to that of tradi-
tional narrow band ultraviolet B (UVB) light. 
It causes temporary repigmentation and im-
provement of leukoderma in SD. Post laser 
biopsies showed greater melanin content and 
hypertrophy of the melanocytes, although it 
failed to show any improvement in skin atro-
phy (36).
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Conclusion

SD or stretch marks are a relatively common skin 
condition that occurs frequently in association with the 
adolescent growth spurt and pregnancy. Their etiology 
is still not completely established. The most promising 
treatment modality is laser therapy. 
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