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Stretch marks: a review

Stretch marks (SM) feature visible linear scars developing on the body in the areas of excessive stretching of the skin. This
is a benign skin condition, but because of their aesthetic implications, they can cause distress among their sufferers. SM
show high prevalence, probably more than 50 % among pregnant women, and 50 to 90 % in the general population.
SM affect more likely certain ethnic groups, especially dark-skinned patients. During pregnancy, risk factors include family
history, but also important weight gain whilst more generally elevated body mass index also constitutes a risk factor.
Clinically, the initial erythematous and violaceous lesions referred to as striae rubrae fade into wrinkled, hypo-pigmented,
atrophic scar-like marks named striae albae. Four main theories support SM formation: 1) mechanical stretching of the
skin; 2) hormonal changes; 3) an innate structural disturbance of the integument; 4) genetic predispositions. Histologically
various abnormalities of collagen and elastic fibres are described at dermal level. The treatment of SM is always deceptive.
Topical treatments are the commonest, among them Centella asiatica or hyaluronic acid creams, almond oil, topical
retinoids, cocoa butter or olive oil are the most popular. Chemical peels may also be used with limited success. Various
office procedures may also be performed, such as microdermabrasion, radiofrequency, laser/light therapy, platelet-rich
plasma and others, but the results are often limited and deceptive for both the patient and the dermatologist. More remains

to be done about the study of this frequent dermatological disorder.
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1. INTRODUCTION

Striae distensae (SD), striae, stretch marks, striae
atrophicans are synonyms to design visible linear
scars which develop in areas of dermal damage as a
result of excessive stretching of the skin. In case of
occurring during pregnancy, they are named striae
gravidarum (SG). They are a common benign skin
condition but are often a significant source of dis-
tress to those affected. The first histologic descrip-
tion of SD appeared in the medical literature in
1889 [1].

2. EPIDEMIOLOGY

SD usually occur in adolescence, pregnancy and
obesity [2]. In adolescents, the prevalence ranges
between 6 and 86 %, whilst during pregnancy it
occurs in 43 to 88 % of women. Amongst obese
individuals, of BMI 27—51, the prevalence is
reported to be 43 % [3]. In adult non-pregnant
women, the average prevalence is 35 % and in adult
males it is reported as 11 % [3]. It has been reported
in the literature that the prevalence in the general
population ranges from 50 to 90 % [4]. Interracial
differences have been observed in the severity of
SD. Of forty-eight women evaluated, Black African
women were more severely affected than Caucasians

within the same geographical region [5]. In another
study in Australia, the prevalence in Chinese
women was lower than in Malay and Indians (69 vs.

85 %) [6].

3. RISK FACTORS

In a study on 161 women who had given birth,
48.3 % of women with SD wvs. 19.4 % without SD
reported mothers with SD, and 47 % of women with
SD wus. 18.1 % without SD reported relatives with
SD [7]. 81 % of women with SD wvs. 30.5 % without
SD reported an history of SD. 47 % of women with
SD vs. 17% without SD were non-white, confirm-
ing the results in previously mentioned studies [7].
In 191 Turkish primiparous women, family history,
maternal weight gain and maternal age were found
to be significantly associated with SD [8]. The
group at higher risk of developing striae is younger
women with maternal obesity who have a positive
family history of SD. Among 164 Brazilian pri-
miparous women who had had a single foetus preg-
nancy, 59.8 % developed striae during pregnancy.
SD were more frequently observed in younger
women, in those who gained more weight during
pregnancy and/or those who had babies with
higher birth weight [9]. In 80 female students
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(40 with SD and 40 without SD), history of contra-
ceptives intake and a family history of striae were
risk factors of SD occurrence, while weight loss can
reduce the risk of these lesions [10]. Among 112 pri-
miparous women delivering at a private teaching
hospital in Beirut (Lebanon), 60 % had developed
SD. Women who developed SD were significantly
younger and had gained significantly more weight
during pregnancy. Birthweight, gestational age at
delivery, and family history of SG were associated
with moderate/severe SD [11].

4. CLINICAL FEATURES

Two clinically and histopathologically recognisable
forms of SD have been described: striae rubrae SR)
and striae albae (SA) [12]. Although they appear
after each other, without transition, they constitute
two very different clinical entities. The initial ery-
thematous and violaceous appearing lesions are
referred to as striae rubrae (SR) (Fig. 1). These fade
into wrinkled, hypo-pigmented, atrophic scar-like
marks named striae albae (SA) (Fig. 2). The latter
of these has been described as a permanent form of
SD [13]. Clinically SD appear as multiple, symmet-
ric, well defined, irregularly linear, red to pale
coloured (depending upon the stage) atrophic scars
which follows the lines of cleavage and lies parallel
to the skin surface [14]. During puberty, SD are
present over thighs, buttocks and breasts in girls. In
boys, they often develop over lumbosacral region
and outer aspect of the thighs. Striae gravidarum
(SG) are commonly seen over abdomen, breast and
thighs in third Trimester of pregnancy.

5. AETIOLOGY

Four main theories relating to SD formation are
described: Mechanical stretching of the skin, hor-
monal changes, an innate structural disturbance of
the integument and genetic predispositions.

5.1. Mechanical stretching of the skin

This cause was postulated due to the perpendicula-
rity of SD to the direction of the skin (Fig. 3).

According to Shuster [15] the skin is a hetero-
geneous tissue and can produce 3 responses in
response to a stretching force:

1. Reversible elongation, i. e., an «elastic» stretch
response;
2. Elongation failure, to the extreme, with cleavage,

i. e., an «inelastic» rigid response;

3. Mixture of the two responses with limited
stretch and rigidity.

The third response corresponds to cutaneous
striae. The author suggests that striae are always
initiated by stretching, no matter if the stimulus is
excessive or minimum.

Fig. 1. Striae rubrae on the tight

Fig. 3. Striae rubrae on the abdomen. Note their
orientation perpendicular to the direction of the skin

The cross-linking of collagen seems to be more
important than the quantity of collagen in striae
response to stretching. An increase in cross links,
such as older age, increases the resistance to the
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deformation by stretching, but this rigidity leads to
skin cleavage and not to formation of striae. On the
other hand, the absence of cross-linking leads to
excessive elasticity and stretchability, with possible
rupture of the skin if stretching is beyond the limit
of elasticity, but without formation of striae. This
occurs only in the skin area where the connective
tissue is partially mature with a critical amount of
collagen crosslinked and immature «elastic» colla-
gen, which allows a limited degree of stretch and a
partial intradermal rupture, or the striae. The lim-
ited balance of stretching and cleavage would be a
continuous process and an adaptation to the needs
of growth in adolescence, and to changes in body
mass in early adulthood. Pieraggi et al. [16] suggest
that striae result from disruption of elastic fibres
due to the forces of tension. Histological changes
found in this study, such as fragmented collagen,
abundant essential substance, and globular and
quiescent fibroblasts that lose all signs of fibrillar
secretion suggest a fibroblastic dysfunction due to
distension. Henry et al. [17] observed changes in
mechanical properties of the skin throughout preg-
nancy, with increased extensibility and mainte-
nance of elasticity, leading to the formation of striae,
especially in the last 3 months. Piérard et al. [18]
reported differences between mechanical properties
of the skin with striae in vivo and ex vivo. The
mechanical properties of skin with SD were mark-
edly different from the apparently normal skin. In
the skin with SD, all rheological parameters of
elasticity and extensibility had abnormal responses.
Increase was observed in the extensibility of
striae site. However, elasticity was reported to be
decreased ex vivo and unchanged in vivo, probably
due to inherent forces present in situ. It is assumed
that in SD, the connective tissue shows weak resis-
tance to tensile stress. Moraes et al. [19] in a study
on skin distensibility and elasticity, observed that
it is possible to predict the onset of atrophic scars
and cutaneous striae through a clinical test of dis-
tensibility with deformation higher than 0.4 cm.

5.2. Hormonal changes

The fact that SD are mainly related to pregnancy,
puberty, and the use of corticosteroids suggest the
involvement of hormonal factors in their occur-
rence.

Adrenocorticotrophic hormone (ACTH) and
cortisol are thought to promote fibroblast activity,
leading to increased protein catabolism and thus
alterations to collagen and elastin fibres [20]. A sig-
nificant increase in the expression of androgen,
glucocorticoid, and especially oestrogen receptors
was observed in skin with early SD, compared to
skin without cutaneous striae [21]. From this study,

it is assumed that changes in the expression of
receptor hormones occur in a well-defined time
period of SD formation; therefore, there would be
differences in the skin hormonal action in different
stages of evolution of striae lesions. Similarly, SD
lesions demonstrated in another work a significant
increase in the expression of androgen and gluco-
corticoid receptors and a declined expression of
oestrogen receptors, indicating their involvement
in the development of early SD [22]. In another
study, the intensity of ER-B expression was signifi-
cantly related with the site of the stretch marks.
The abdominal striae showed stronger staining and
the buttocks showed the least expression of ER-f,
suggesting that using hormonal replacement thera-
py on the skin showing early stretch marks can be
helpful as prophylactic and therapeutic modality
for stretch marks [23].

5.3. Innate structural disturbance of the integument

Lower serum relaxin levels were demonstrated in
pregnant women with SD compared to those with-
out SD at 36 weeks gestation [24]. The connective
tissue in skin type with less relaxin would be
expected to be less lax and thus at greater risk of
structural disruption of the elastic fibre network
during stretching than more lax skin with greater
relaxin content.

5.4. Genetic predispositions

In a retrospective study genetic factors, such as
family history, personal background and ethnicity
were found as important predictors for the onset of
SD [4].

The onset of striae rubrae was reported in mono-
zygotic twins of 6 years old. The patients had no
dimorphic features or musculoskeletal deformities.
They had moderate hyperextension of the joints
and ligaments and presented no haematological or
endocrinal changes [25].

Genetic factors may be related with the presence
of striae, and may be associated with syndromes
such as Ehlers Danlos, Marfan, ectodermal dyspla-
sia, and autosomal dominant familial striae disten-
sae [26].

6. HISTOPATHOGENESIS

In an interesting study [27], skin samples of recently
developed, erythematous abdominal SG from preg-
nant women were taken to examine the organiza-
tion of collagen fibrils. In control (hip) and
stretched, normal-appearing perilesional abdominal
skin, dermal collagen fibrils were organized as
tightly packed, interwoven bundles. In SG, collagen
bundles appeared markedly separated, especially in
the midto-deep dermis. In the spaces separating
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bundles, loosely packed wavy collagen fibrils lack-
ing organization as bundles were present. These
disorganized fibrils persisted into the postpartum
period and failed to form densely packed bundles.
The authors concluded that early SG display
marked separation of collagen bundles and emer-
gence of disorganized collagen fibrils that fail to
form bundles. These alterations may reflect ineffec-
tive repair of collagen bundles disrupted by intense
skin stretching. Persistent disruption of the collag-
enous extracellular matrix likely promotes forma-
tion and atrophy of SG [27]. In another study [28],
the lesions of nine patients with early SD during
puberty were examined by light and electron
microscopy. Specific changes were seen in very early
stage SD, and in clinically uninvolved skin 0.5 to
3 cm remote from the edge of the long axis of the
SD lesions. Sequential changes of elastolysis accom-
panied by mast cell degranulation appeared first,
followed by an influx of activated macrophages that
enveloped fragmented elastic fibres, signing the
occurrence of inflammation. Skin biopsies from
normal subjects (NS), stretch-marked skin (SM),
and normal-looking skin from patients with stretch
marks (NL) were analysed by histochemistry [29].
It was found that NL skin contained less DNA,
protein, and elastin than NS skin (-16 %, —36 %,
—44 %, respectively) and that such deficiencies
were more profound in SM skin (-55 %, —64 %,
—80 %, respectively). Both NL- and SM-derived
cells had slower than normal outgrowth of their
fibroblasts, which also demonstrated low migration
and proliferation rates, and produced less elastin,
fibrillin 1, collagen 1, and fibronectin than
NS-derived cells in primary cultures [29]. The
molecular differences between skin with and with-
out stretch marks (rubra [SR] and alba [SA]) of
female volunteers were analysed using DNA micro-
array analyses of cutaneous biopsies (2 mm) and in
vivo confocal Raman spectroscopy of selected but-
tock regions [30]. The main differences observed
when comparing skin with and without stretch
marks were at depths between 75 and 95 pm, cor-
responding to the dermal epidermal junction and
dermis regions and showing differences between
normal skin and stretched skin regarding collagen,
collagen hydration, and elastin fibres [30]. Another
group of investigators demonstrated that fibro-
blasts from striae exhibit increased pro-fibrotic and
decreased anti-fibrotic signalling pathways [31].

A potential role of fibulin

Wang examined the elastic fibre network of skin
samples of newly developed, erythematous abdom-
inal SG by Verhoeff staining and immunofluores-
cence [32].

The normal elastic fibre network appeared
markedly disrupted in SG, compared with perile-
sional abdominal skin or control (normal-appearing
hip skin). This disruption was accompanied by the
emergence of short, disorganized, thin, thread-like
‘fibrils’, which were observed prominently in the
mid-to-deep dermis. These fibrils were rich in tro-
poelastin. The emergence of these fibrils was
accompanied by increased gene expression of tro-
poelastin and fibrillin-1, but not other elastic fibre
components, including fibrillin-2 and fibulin-1, -2
or-5[32].

During the elastogenesis process, the tropoelas-
tin monomer is synthesized by the fibroblast on the
rough endoplasmic reticulum and undergoes little
intracellular posttranslational modification [33].
During this phase, the elastin-binding protein asso-
ciates with tropoelastin monomers to become a
complex form before being released on the cell sur-
face [34]. This association of elastin binding protein
and tropoelastin monomers protects the insoluble
elastin from proteolysis and gives it extraordinary
stability [35]. During self-assembly of the tropo-
elastin, fibulin-5 and fibulin-4 have the potential to
induce elastic fibre formation and also promote the
coacervation process [36, 37]. Fibulin-5 thus serves
as an adaptor molecule between monomeric elastin
and the matrix scaffold to aid in elastic fibre assem-
bly [38].

Interestingly, patients with Fibulin-5 mutations
presented mainly with cutis laxa and showed dis-
ruption of elastic fibres in skin [39]. Additionally,
these mutants showed decreased affinity for tropo-
elastin [40].

7. TREATMENT

7.1. Topical treatments

Topical treatments are the commonest in SD, they
being SR or SA. In a report aimed to assess the
evidence for the use of topicals in SD and to propose
a structured approach in managing SD, the results
showed that there are few studies (n = 11) which
investigate the efficacy of topicals in management
of SD [41]. The majority of them are of poor quality
and the results are always deceptive.

Centella asiatica

This plant found in South-Asia is widely used in
topical treatments for striae. While the mechanism
of action of Centella is unclear, this ingredient may
stimulate fibroblasts and inhibit glucocorticoid
activity [42]. Topical application accelerates wound
healing and improves the tensile strength of scars
[43]. In a randomized, double-blind, placebo-cont-
rolled trial involving 80 women, Mallol et al.
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showed that daily massage with a cream containing
Centella to the abdomen, breasts, buttocks and hips
from the 12 week of pregnancy until delivery was
associated with decreased SG incidence (56 uvs.
34 % for control) [44]. These results are controver-
sial, as in a randomized, double-blind, placebo-
controlled trial, Garcia Hernandez et al. enrolled
183 women, who applied the cream containing
Centella triterpenes twice a day to the abdomen,
thighs, hips, buttocks and breasts starting in the
12t week of pregnancy [45]. The incidence of SG
was similar between the treatment and placebo
groups (38 wvs. 33 %, respectively). As Centella is
often combined with others ingredients, well-
designed controlled studies are required to deter-
mine the specific efficacy of Centella for SG preven-
tion [42].

Almond oil

Almond oil is traditionally used in the prevention
of striae during pregnancy, especially in Mediter-
ranean countries. In a nonrandomized, comparative
study of 141 women with no history of SG, Timur
Tashan et al. [46] divided subjects into three groups
(group 1 bitter almond oil with a 15-min massage
every other day, group 2 bitter almond oil without
massage and group 3 no treatment). The develop-
ment of abdominal SG was significantly reduced in
the oil plus massage group (16 of 47), compared
with oil alone (31 of 48) and the control group
(33 of 46), suggesting that massage, but not almond
oil could be beneficial for the prevention of striae
during pregnancy. In a more recent randomized
controlled trial [47], in 150 nulliparous women in
the second trimester, no difference was observed in
the incidence or severity of abdominal SG between
no intervention, olive oil without massage, or a
cream containing almond oil without massage.
Lesions developed in 60, 64 and 64 % of partici-
pants, respectively [47].

Hyaluronic acid (HA)

Hyaluronic acid is thought to improve tensile
resistance to mechanical forces and counteract
atrophy by stimulating fibroblast activity and col-
lagen production to increase skin volume [48]. In a
double-blind study involving pregnant women, de
Buman et al. demonstrated that a cream containing
HA reduced the incidence of SG, compared with
placebo (three of 30 vs. 11 of 30 subjects, res-
pectively) [49]. Wierrani et al. enrolled 50 pregnant
women at 20 weeks’ gestation and found that SG
developed in 29 % of women who applied a similar
to the abdomen, thighs and breasts with massage,
compared with 62 % of control subjects, who
performed no massage or topical application [50].

However, this study was not placebo controlled and
was poorly randomized.

Tretinoin

Topical tretinoin partially restores decreased col-
lagen formation in photoaged skin by stimulating
the synthetic activity of dermal fibroblasts. As dam-
age of structural proteins such as collagen may also
occur in SG, topical tretinoin has been studied for
the treatment of this condition, but in this context,
its exact mechanisms remain unclear [42]. Studies
report conflicting results. In an observational study
by Elson, tretinoin led to ‘significant improvement’
of SD from a variety of causes in 15 of 16 patients
[51]. In a double-blind, placebo-controlled study by
Pribanich et al., tretinoin cream 0.025 % was
applied daily for 7 months to abdominal SG at
various stages of development, with six subjects
assigned to treatment and five to placebo [52]. No
improvement occurred with treatment compared
with placebo. More recently, in a double-blind,
randomized controlled study by Kang et al.,, 22
patients with early (erythematous) SD from a vari-
ety of causes, including pregnancy, applied a higher
strength of tretinoin cream (0.1 %) or vehicle
nightly [53]. After 6 months, eight of 10 subjects in
the tretinoin group demonstrated marked or defi-
nite improvement of lesions, compared with one of
12 subjects in the vehicle group. Lesions treated
with tretinoin showed a mean decrease in length
and width by 14 and 8 %, respectively, whereas
lesions treated with vehicle increased by 10 and
24 %, respectively [53].

Finally, in an open-label, prospective study by
Rangel et al., tretinoin 0.1 % cream was applied
nightly to pregnancy-related abdominal SG start-
ing 1 week after delivery [54]. After 12 weeks of
application, 16 of 20 subjects demonstrated moder-
ate to marked improvement, and the mean length
and width of target lesions decreased by 20 and
23 %, respectively. However, topical tretinoin is a
pregnancy category C drug, and its use during preg-
nancy and lactation is not generally recommended.

Cocoa butter

Cocoa butter is a natural fat derived from cocoa
beans. Cocoa butter has emollient properties,
although its mechanism of action is not known. It
was sometimes suggested applying topical cocoa
butter before, during and after pregnancy to pre-
vent SG development. In a double-blind, rando-
mized, placebo-controlled trial, Osman et al. stud-
ied 175 nulliparous pregnant women, 91 of whom
applied a lotion containing cocoa butter and vita-
min E daily to the abdomen, breasts and thighs from
12—18 weeks’ gestation until delivery [55]. The
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remaining subjects applied a placebo lotion lacking
cocoa butter and vitamin E. There was no difference
in SG development between the intervention and
control groups. If SG developed, the severity of
lesions was similar between the two groups [55].
Buchanan et al. conducted a similar randomized,
double-blind, placebocontrolled study in 300 preg-
nant Afro-Caribbean women with no previous his-
tory of SD [56]. Of these subjects, 150 applied a
cream containing 25 % cocoa butter and vitamin E
oil daily from 16 weeks’ gestation to delivery, while
the remaining applied a placebo cream. No statisti-
cally significant difference was noticed in the devel-
opment of SG between the treatment and placebo
groups, with lesions developing in 44 vs. 55 % of
subjects, respectively.

Olive oil

The use of olive oil for preventing SG is popular.
Early research produced conflicting results. In an
observational study of 116 primagravid women,
Poidevin noted that 36 of 50 pregnant women who
applied olive oil nightly developed abdominal SG,
compared with 36 of 66 pregnant women who did
not [57], suggesting that olive oil was not effective
as prophylaxis for SG development. In another
early observational study, Davey found that the
incidence of SG was reduced by up to 42 % in pri-
miparous women who had used olive oil during
pregnancy, compared with those who did not (26 vs.
68 %, respectively) [58]. In a more recent random-
ized controlled trial, Taavoni et al. studied the use
of olive oil for a short duration in 70 nulliparous
pregnant women [59]. Participants at 18—20 weeks
of gestation were randomized to no treatment or
application of olive oil to the abdomen without
massage twice a day for 8 weeks. Although the inci-
dence of SG was 46 % (16 of 35) in the intervention
group vs. 63 % (22 of 35) in the control group, this
difference was not statistically significant, with the
conclusion that initiation of olive oil in the second
trimester did not prevent SG onset.

As a conclusion regarding the efficacy of topical
interventions in the prevention of SG, in the two
most recently published Cochrane reviews [60, 61]
in 2009 and 2012 respectively, the authors’ conclu-
sions were as follows: «We found no high-quality
evidence to support the use of any of the topical
preparations in the prevention of stretch marks
during pregnancy. There is a clear need for robust,
methodologically rigorous randomised trials involv-
ing larger sample sizes to evaluate the effects of
topical preparations on the development of stretch
marks in pregnancy. In addition, it is important that
preparations commonly used by women to prevent
and treat stretch marks are evaluated within the

context of robust, methodologically rigorous and
adequately powered randomised trials» [61].

7.2. Chemical Peel Treatments

Chemical peel treatments involve the application of
trichloroacetic acid or glycolic acid (GCA). They
are thought to induce an initial inflammatory
response, with subsequent increased collagen pro-
duction [62]. A nonrandomized, controlled trial
investigating GCA reported decreases in striae fur-
row width but concluded that it may yield better
results when used in combination with other prod-
ucts [63]. GCA combined with tretinoin and
L-ascorbic acid [66] and trichloroacetic acid com-
bined with the use of sand abrasion [64] or a post-
peel cream [65] are such examples, all of which
produced improvements in the appearance of striae.
Post-inflammatory hyperpigmentation (PIH)
remains a concern [62].

7.3. Mechanical treatments

Aluminum oxide microdermabrasion mechanically
ablates damaged Skin [62]. A study investigating
its use in SD reported clinical improvements and
increased type 1 procollagen formation [67].
Reported side effects included PTH.

7.4. Radiofrequency treatments

Radiofrequency (RF) (RF) devices deliver RF cur-
rent to the skin, which is converted to heat in the
dermis as the result of its electrical resistance. After
initial collagen denaturation with its use, there is
subsequent increased collagen production. The
majority of trials investigating RF for the treatment
of SD have reported clinical improvements [62].
However, side effects include erythema and oede-
ma, and the majority of trials had small cohorts.

7.5. Laser/Light therapy

Fractional lasers

Improvements in SD after treatment with a 1540-nm
fractional non-ablative erbium glass laser have been
reported [68—73]. Malekzad et al. [74] observed
only a fair or poor improvement in 70 % of patients
with its use, and, although improvements in SR have
been described [74—77] the literature suggests that
non-ablative lasers are most effective on SA [70].
Concerns surrounding PTH also remain. Fractional
ablative carbon dioxide lasers have primarily been
used in SA, with reported clinical improvements
[78—82]. Side effects include PIH. Gungor et al.
[83] compared the efficacy of an ablative erbium-
yttrium aluminium garnet laser with a non-ablative
neodymium-doped yttrium aluminium garnet laser
and found poor clinical results with both. The lit-
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erature suggests that, when compared with non-
ablative lasers, ablative lasers are less well-tolerated
and produce inconsistent results [76].

Diode lasers

1450-nm diode laser is a nonfractional laser that has
been shown to increase dermal collagen. However,
an RCT investigating its use in Fitzpatrick skin
types IV-VI reported no improvements in SD but
demonstrated high rates of PTH [84].

Intense Pulsed light (IPL)

Intense pulsed light consists of a broad-spectrum
(515—1200 nm) visible beam of high-intensity
light. Studies investigating its use in SD have dem-
onstrated increased dermal collagen levels after
treatment [85, 86]. However, a study comparing
intense pulsed light against a fractional carbon
dioxide laser for the treatment of SD concluded
that the laser was more effective [87]. No RCTs
have yet been performed, and PIH remains a cause
for concern [85, 87, 88].

7.6. Percutaneous induction therapy

Percutaneous collagen induction therapy, or nee-
dling therapy, involves the creation of microclefts
extending to the papillary dermis, resulting in
increased production of collagen and elastin [89,
90]. Aust et al. [89] reported improvements in skin
texture and tightening after treatment. More
recently, percutaneous collagen induction therapy
compared favourably against microdermabrasion
combined with sonophoresis [91] and against a
carbon dioxide laser [92]. However, there are no
RCTs, and side effects include erythema [90—92].

7.7. Platelet-rich plasma

Platelet-rich plasma (PRP) is a concentrated solu-
tion of autologous platelets containing growth fac-
tors and cytokines injected intradermally [93].
Ibrahim et al [93] investigated its use in SD with
microdermabrasion, and, despite increased collagen
levels after PRP treatment alone, 13 % had worsen-
ing of their striae. They concluded that it is best to
use PRP in combination with microdermabrasion.
Other studies have combined PRP with RF [94, 95]
and microneedling [96] all reporting varying
degrees of clinical improvement.

However, small sample sizes and no RCTs make
drawing definitive conclusions difficult. Side effects
include bruising [93, 94].

7.8. Infrared light

Infrared light applied to skin causes heating of the
dermis and collagen denaturation, with subsequent
neocollagenesis. Trelles et al. [97] investigated its

use in the treatment of SA. Despite positive histo-
logic findings, including more pronounced rete
processes, detection of improvements clinically
remained low. Side effects were limited to erythema
of the skin.

7.9. Galvanopuncture

Galvanopuncture is a needling therapy that applies
a continuous microcurrent, inducing an inflamma-
tory reaction with subsequent collagen production
[98]. Bitencourt et al. [98] investigated its use in
SA. All patients demonstrated clinical improve-
ments, and erythema was the only side effect.

Further trials, with histologic analysis, are need-
ed to further assess its efficacy.

7.10. Vascular lasers

The 585-nm pulsed dye laser (PDL) is a commonly
used vascular laser. Because of its high affinity for
haemoglobin, which is present in the microvascula-
ture of SR, it can reduce the erythema of these
lesions [99]. PDL appears to have minimal benefit
in the treatment of SA [100—102]. Longo et al.
[103] tested the 577-nm copper bromide laser,
which has higher rates of absorption by haemoglo-
bin than PDL, with 33 % complete resolution of SD.

7.11. UV light

In an intent to repigment SA, UVB (296—315 nm)
and UVA1 (360—370 nm) light was used in 9 indi-
viduals. Improvement was only temporary and only
in 50 % of patients, and transient hyperpigmenta-
tion was observed as a side effect [104].

7.12. Excimer laser (311 nm)

Studies using excimer laser in SA report conflicting
results. Some of them reported improvements in
striae pigmentation after its use [105, 106]. Howe-
ver, poor results were observed in others [107].

8. CONCLUSION

Stretch marks are a frequent reason of consultation
in dermatology as they affect a high number of indi-
viduals, especially dark-skinned people. Obviously,
this is a benign pathology, but it may cause distress
of the patients by their aesthetic patterns. However,
little interest is born to their study; their aetiology
remains unclear, their pathogenesis is not well-
known, and most important, there is no convincing
treatment, and not even efficient prevention at the
dawn of the 215 century. The treatments are usu-
ally not dissociating striae rubrae and striae albae,
although they are completely different entities.
Much remains to be done before we can bring ade-
quate response to our patients in the prevention
and management of stretch marks.
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TO3Hi 1 (hioseToBi ypaskeHHs, ab0 Tak 3BaHi YEPBOHI CMYIH, MEPEXOAATh Y 3MOPIIKYBATi, TIOIIrMEeHTOBaHi, aTpodivyni
PyOIIeBi BiAMITIHM, Tak 3BaHi 6isi cMyTH. YTBOPEHHS PO3TSIKOK THATBEPAKYETHCA YOTHPMa OCHOBHUMM Teopisimu: 1) Mexa-
HiYHe PO3TSATHEHHS MIKipH; 2) TOPMOHAJIBHI 3MiHW; 3) BPOKeHe CTPYKTYPHE TIOPYIIIEeHHS TOKPHUBIB; 4) TeHeTUYHA CXWUJTh-
HicThb. [icTonoriuno onvcani pisHi aHOMasTii KOTareHOBUX 1 eTACTUYHUX BOJIOKOH HA PiBHI AepMu. JIikyBaHHS pO3TSIKOK
3aBxk/u oMan/uBe. Halinomupeniii Micuesi MeTozu JIiKyBaHHsI, cePe/l IKUX IIONYJISIPHI KPEMU 3 [IEHTEJI00 a3iichKow abo
rialypOHOBOKO KHCJIOTOK, MUTJAJIbHA OJIisl, PETUHOIM JIJIsi MICIIEBOTO 3aCTOCYBAaHHsI, MACJI0 Kakao abo OJIMBKOBA OJIisL.
XiMIYHUH TiTHT TaKoK MOJKHA BUKOPUCTOBYBaTH. MoKy Th OyTH BUKOHAHI Pi3Hi TIpoleypH, Taki K Mikpoaepmabpasis,
PajiioyacToTHA Tepallisi, JJa3epHa,/CBIiTI0Ba Teparlis, 3baraueHa TPOMOOIMTAMY TUIA3MU, 1HIII, ajie pe3yJIbTaTH 4acTo o6Me-
JKeHi 1 OMaHJIMBI K JUIs NarienTa, Tak i st gepmarosiora. [lle 6arato woro tpeGa 3po6UTH Il BUBYEHHS 1IHOTO PO3IIO-
BCIO/PKEHOTO JIEPMATOJIOTIYHOTO 3aXBOPIOBAHHSI.

KiouoBi cioBa: po3TsukKi, cTpui, 6isli cMyTH, YePBOHI CTpui, KoJiareH, eJactut, (pibyiH, JiKyBaHHSI.
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OINIAN

K. AMA

Ynusepcumem Iynvenvmo Mapxonu, Pum, Umanus

PacTtskkm (CTpun): 0630p

Pactskkn mpecTaBisiioT cob0ii BUANMBIE JTHHEITHBIE PYOIIbl, PA3BUBAIOIINECS HA TEJIe B MECTAX YPE3MEPHOTO PACTsIKe-
HUST KO3KI. DTO 10OPOKAYECTBEHHOE KOKHOE 3a00JI€BaHHe, HO U3-32 CBOETO ACTETHYECKOTO 3HAYEHUST OHU MOTYT MTPUYH-
HATH CTPAJIAHUS TaleHTaM. PacTsKK1 TeMOHCTPUPYIOT BBICOKYIO PACIPOCTPaHeHHOCTb y Gosiee 50 % GepeMeHHBIX
skeHuwH 1y 50—90 % Hacesenus B mesom. OHU Yallle TTOPAKAIOT Olpe/ieJieHHble STHUYECKIE IPYIIIIbl, 0COGEHHO TeMHO-
KokuX nanuentoB. Makropamu PUCKa BO BpeMst OepEMEHHOCTH SIBJISTIOTCSI CEMEIHbIN aHaMHEe3, HO TAK)Ke MMEET MeCTO U
npubaBka B Bece, B TO BPeMsi KaK B I[€JIOM TOBBIIIEHHBIH MHIEKC MAaCcChl TeJa TakKe sBJISeTcst (aKTOPOM DPHUCKA.
Kimandyeckn mepBoHAYaIbHbIE HPUTEMATO3HBIE U (DHOJIETOBBIE TTOPAKEHNS, Ha3bIBaeMble KpacHBIME mosocamu (SR),
[ePEXO/AT B MOPIUHUCTBIE, TUIIOIIUIMEHTUPOBaHHbIE, aTpohruecKue pyOI[OBble OTMETUHbI, Ha3bIBAEMbIe GEJIBIMU T10JI0-
camu. DopmupoBaHye PaCcTsKEK MOATBEPIKAACTCS YETBIPbMsSI OCHOBHBIMU TeOpUsMIL 1) MexaHMYecKoe pacTsiKeHue
KOKH; 2) rOPMOHAJIbHbIE UBMEHEHMS; 3) BPOXKIECHHOE CTPYKTYPHOE HAPYIIICHKE TIOKPOBOB; 4 ) reHeTHYecKas Mpe/pacio-
JIOXKEHHOCTb. [MCTOOTHYECKU OIMCAHbl PA3/JyHble AHOMAJIUU KOJIIAT€HOBBIX U JIACTUYECKUX BOJIOKOH Ha yPOBHE
nepmbl. Jleuenne pactskek Beerna ooManunso. HauGosee pacnpocTpaHeHbl MECTHBIE METObI JIEYEHHsT, CPeI KOTOPBIX
TIOITYJISIPHBI KPEMBI C IIEHTEJJION a3MaTCKON MM THATyPOHOBOI KUCIOTON, MUHIAIBHOE MACIIO, PETHHOU/BI /171 MECTHO-
TO MPUMEHEHHUS], MACJI0 KAKao WJIHM OJMBKOBOE MAc/0. XUMUYECKUIT TUIMHT TaKKe MOJKHO MCIOJIb30BaTh. MOTyT OBITH
BBITIOJIHEHBI PA3JIMYHbBIE TIPOTEAYPHI, TaKWe Kak MUKPOJepPMabpasus, pajinodyacToTHasl Teparis, Ja3epHasi/CBeToBast
Teparnusi, 06oraleHHas TPOMOOIIUTAMY [LJIa3Mbl, U APYTUe, HO PE3YJbTaThl YACTO OrPAHMYEHBl U OOMAHUYMBBI KAK ISk
NaIKMenTa, TaK u /Uit iepmarosiora. Eiile MHOTOe NMPeICTONT C/IeIaTh /Il U3y4eHUsI 9TOr0 PacpPOCTPAHEHHOTO IepMaTo-
JIOTHYECKOTO 3a60JI€BAHYSL.

KiroueBbie ciioBa: pacTsikK, CTPUU, GeJible MOJIOChI, KPACHBIE CTPUH, KOJIATEH, 9JIaCTHH, (DUOYJIUH, JIeUeHHe.,
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