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Abstract

Striae distensae (SD) are common dermal lesions, with significant physical and psychological impact. Many therapeutic
modalities are available but none can completely eradicate SD. The most common therapy is the application of topicals
used both therapeutically and prophylactically. Even though there are many commercially available topical products, not
all have sufficient level of evidence to support their continued use in SD. The aim here was to assess the evidence for the
use of topicals in SD and to propose a structured approach in managing SD. A systematic search of published literature
and manufacturer website information for topicals in SD was carried out. The results showed that there are few studies
(n = 11) which investigate the efficacy of topicals in management of SD. Trofolastin and Alphastria creams demonstrated
level-2 evidence of positive results for their prophylactic use in SD. Additionally, tretinoin used therapeutically showed
varying results whilst cocoa butter and olive oil did not demonstrate any effect. Overall, there is a distinct lack of evi-
dence for each topical formulation. The majority of topicals failed to mention their effect on early vs. later stages of SD
(striae rubrae compared to striae albae) and their role in both prevention and treatment. In conclusion, there is no topical
formulation, which is shown to be most effective in eradicating or improving SD. A structured approach in identification
and targeted management of symptoms and signs with the appropriate topical is required. Randomized controlled trials

are necessary to assess the efficacy of topical products for treatment and prevention of different stages of SD.
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Introduction
Striae distensae (SD) or stretch marks are common dermal
lesions which arise due to the stretching of the dermis." There
are two forms of SD; striae rubrae and striae albae.> The acute
stage (striae rubrae) is characterized by the initial erythematous,
red and stretched flat (in some cases appear slightly raised)
lesions which are aligned perpendicular to the direction of skin
tension and can be symptomatic, whilst the chronic stage (striae
albae) is classified when SD have faded and appear atrophic,
wrinkled, and hypopigmented (Fig. 1).>™*

There are a number of pathological and histological changes
which occur when SD are formed (Fig. 2). Elastolysis of the mid-
dermis is evident due to mast cell degranulation and stimulation
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of macrophages.” Other observations include perivascular lym-
phocytic cuffing, increased glycosaminoglycan, sporadic presence
of lymphocytes and oedema in the dermis.*® Gradual atrophy of
the epidermis has been noted including loss of rete ridges.” Vas-
cular changes occur which contribute to the red and erythema-
tous appearance of striae rubrae.” Additionally, in striae rubrae,
collagen fibres become thicker, more densely packed, are arranged
in a parallel pattern and show a reduction in elastic fibres.>"
Conversely, striae albae have less vascularity and tend to be very
pale in colour."" Striae albae have been described as appearing
similar to mature and flattened, or stretched dermal scars.®'>!?
The reported prevalence of SD has been variable in the litera-
ture with figures ranging from 11-88%.'*'° SD severity has been
noted to be worse in Black African women compared to Cau-
casians, within the same geographical region.'”'® The vast major-

ity of SD has been reported in pregnant women and adolescents.
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Figure 1 Comparisons between striae albae and striae rubrae. (a)
An illustration of striae rubrae on the abdomen. (b) A diagram to
demonstrate the difference in characteristics between striae rubrae
and striae albae. Striae rubrae are considered as an early form of
SD, which are erythematous, red and sometimes slightly raised lin-
ear lesions. They do not recur and are classified as temporary
striae. Striae albae are atrophic, wrinkled and pale. They also do
not recur but are permanent striae. (c) An illustration of striae albae
on the abdomen.
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Striae Distensae

Normal skin

Figure 2 Histological comparison between normal skin and striae
distensae (SD) skin H+E stains (magnification x8.0). The normal
epidermis has basket weave appearance and well formed rete
ridges. In contrast, SD shows loss of the rete ridge pattern. Addi-
tionally, normal dermis demonstrates parallel collagen bundles to
the surface, which are evenly spaced, which is in contrast to SD
dermis. ED, epidermis; PD, papillary dermis; RD, reticular dermis.
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Figure 3 Factors associated with striae distensae. Risk factors
and associations with acquiring striae distensae including ethnic-

ity,® chronic steroid use,'” pregnancy,®® Cushings syndrome,®°
weight gain (BMI),®" obesity,'” adolescence,!” family history.®?

They are associated with Cushings syndrome and chronic steroid
use (Fig. 3)."” The causes of SD are proposed to be due to
the mechanical effect of tissue stretching;'® from growth in
adolescence and rapid increase in the size of certain locations of
the body.?>*! The most common anatomical locations which are
affected by SD are the abdomen, breasts, buttocks and thighs
(Fig. 4).”* A study by Yamaguchi et al.” utilized a quality of life
questionnaire for female patients with and without SD and
demonstrated that those with significant SD had higher scores.*
Striae distensae have presented a considerable challenge in
terms of both their evaluation and treatment. There are variable
responses to therapies, with the main aims being reduction in
symptoms and improvement in appearance. Various treatment
modalities exist which aim to treat or prevent SD such as laser
therapy,* 2 light therapy,”” acid peel treatments,”® collagen

© 2015 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Figure 4 lllustration demonstrating the common anatomical loca-
tions affected by striae distensae.

injection,” laser lipolysis,® radiofrequency techniques®' and
microdermabrasion.®” No single therapy has been advocated to
completely eradicate these lesions.

The most common method for treating SD is the use of topi-
cals.”® Only a limited number of topical agents have been evalu-
ated in formal studies for the treatment of SD (such as
tretinoin,>* Trofolastin,* Alphas'[ria,36 cocoa butter,”” olive oil*®
and silicone gel”), although, there are many topical products,
available commercially on the market, which claim benefits for
prevention and/or treatment of SD, which have not been for-
mally evaluated in any clinical study.*’

The use of topical therapies aims to provide lasting improve-
ments in pigmentation and texture of both striae rubrae and
albae, with minimal side-effects, in patients of all skin types.*!
However, in order to improve the appearance and reduce the
symptoms associated with SD, the following processes should
occur; increased collagen production and fibroblastic activity,

JEADV 2016, 30, 211-222

increase in elasticity and blood perfusion, improvement in cell
proliferation, increased skin hydration and anti-inflammatory
properties.”>?”*

It is important to assess the evidence available for the use of
these topical formulations. Overall, there has been insufficient
clinical evaluation of these products and many studies have
failed to demonstrate efficacy. Indeed, no single treatment or
management plan has been advocated for SD and the literature
provides no gold standard therapy; all hampered by a paucity of
level 1 evidence. The aim of this paper is to evaluate the available
evidence for the use of topical treatments for the management of
SD and to propose a structured management approach.

Materials and method

A thorough search of information on topical products for SD on
the manufacturers websites was carried out. Additionally, a sys-
tematic search of published literature was carried out, using
PubMed, Scopus and Embase, on commonly available topical
products for management of SD. All relevant articles published
in the English language, from 1980 onwards and in humans were
utilized. Keywords, used in the search are outlined in Fig. 5. All
retrieved articles were reviewed for their relevance and 11 were
considered suitable for inclusion in this review. Each study was
assigned a level of evidence (LOE) (outlined in the summary
Table 1): LOE 1 = randomized control trial; LOE-2 = cohort
study; LOE-3 = case—control study; LOE-4 = Case series study;
LOE-5 = expert opinion or case report.

Results

There are a number of topical products available for the
treatment of SD. These products are now discussed, categorized
by their mechanisms of action, including stimulation of colla-
gen production, increasing elasticity, improving cell proliferation,
anti-inflammatory properties and rehydration (Tables 1 and 2).

Stimulation of collagen production

The majority of topical products claim to improve the appear-
ance of SD by the stimulation of collagen production in order to
increase skin elasticity. StriVectin-SD® (StriVectin®, New York,
USA) is a skin repair cream, which is indicated for use on SD,
wrinkles and ageing skin.*' The active ingredient is the molecule
NIA-114™. It is thought to work by increasing collagen type I
and IV synthesis. However, there is no published evidence for its
efficacy on SD.

Another topical on the market is Cussons® Mum and Me
Bump Stretch Marks Cream (PZ Cussons Ltd, Manchester, UK)
which is recommended by the manufacturers for use in prevent-
ing SD. It contains Lupin Seed extract, which is used to increase
collagen in the skin. It is claimed that this product is clinically
proven.*’ Their topical formulation was tested against 5 ml of
skin treatment oil. Twenty-eight women applied the two formu-
lations twice daily for 12 weeks. The results showed that there

© 2015 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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was a 16% increase in elasticity of the skin using the cream,
within 12 weeks. This study was briefly reported on the
company website, but there are no published peer-reviewed clin-
ical trials.

A number of products contain the active ingredient Centella
Asiatica which is suggested to stimulate cell production.’
Liforma® Stretch Mark Day Gel and Night Cream (Liforma®,
Reigate, UK) is a moisturizing cream which contains Centella
Asiatica and claims to prevent SD. A product comparative study
was undertaken with 25 women, who completed a question-
naire.** They reported that Liforma® scored the highest in all
outcomes. However, these results were based on subjective mea-
sures.

Trofolastin has been used in a study for the prevention of SD
and also contains the active ingredients; Centella asiatica, toco-
pherol and collagen-elastin hydrolysates.”>** It is suggested that
Centella asiatica stimulates fibroblasts and has an antagonistic
effect against glucocorticoids.’® A randomized controlled trial
compared the treatment cream to a placebo in 80 subjects.’
Their results demonstrated that 56% of subjects in the placebo
group compared to 34% in the treatment group developed SD.
Additionally, in women who had a history of SD during puberty,
the treatment cream gave 100% prevention of SD, compared to
89% in the placebo group.

Clarins® Stretch Marks Cream (Clarins® Ltd, London, UK) is
indicated for reducing the appearance of SD. The active ingredi-
ents in this product are, Crowberry and Centella Asiatica

extracts, olive, coconut and palm oils and siegesbeckia. There are
no clinical trials associated with this product.

Tretinoin is a topical used for SD and has been studied in four
clinical trials.****™*” These studies have shown that it has been
used successfully in the treatment of striae rubrae and is of lim-
ited value in striae albae.***® A randomized controlled trial was
conducted with 22 subjects who had striae rubrae.*> It was
administered at a dose of 0.1% daily for 6 months. The results
showed a reduction in the length and width of SD. Adverse
effects were reported, including erythema or scaling in the first
2 months. Another randomized controlled study used a dose of
0.025% of tretinoin daily for 7 months, in 11 women with SD.
There was no difference compared to placebo and the topical
was ineffective in improving SD. However, the small sample size
could have affected this.

A case series also evaluated the therapeutic effect of treti-
noin, in 20 subjects with SD (type not stated).”* Tretinoin
was applied at a dose of 0.1% daily for 3 months. The find-
ings demonstrated a reduction of 20% in the length of SD.
However, there was no control in this study and no random-
ization. A prospective randomized, open-label study compared
the effect of topical 0.05% tretinoin cream vs. dermabrasion
in the treatment of striae rubrae. They showed that both
treatments were efficacious on SD but there were no differ-
ences between treatments.*’

Bio-0il® is recommended by the manufacturers for use in
helping improve the appearance of scars, SD and uneven skin

Databases: Medline, Pubmed, Scopus
Keywords: striae, striae distensae, stretch marks, treatment,
therapeutic, prophylactic, management, topicals

Medline

Pubmed

Scopus

| 281 articles

234 articles

| 201 articles ‘

v

v

v

Exclusion criteria:

. Animal studies/in vitro studies
. Published in language other than english
. Letters to editors, unpublished data

v

v v

| 29 clinical studies |

| 31 clinical studies | |

34 clinical studies ‘

Exclusion:

. Duplicate articles from each database

v

A total of 11 articles considered suitable for inclusion

Figure 5 A flow chart demonstrating the methodology and process of selecting relevant articles for review.
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tone. There have been two randomized controlled studies per-
formed to assess the efficacy of Bio-Oil® in improving the
appearance of SD.*®* However, these studies were only
reported on the company website and the full details and
results of the studies are not available. The first, a single-
blinded, randomized controlled trial, demonstrated that 50%
of subjects had improvement in appearance of their SD at
8 weeks.*® As this study was only single blinded, this could
have led to a positive bias. Additionally, the magnitude of the
change recorded was small and there was a small sample size.
The second double-blinded, randomized and placebo con-
trolled trial involved 38 subjects of various ethnicities, different
causes of SD and different locations of SD.** The results demon-
strated improvement in the appearance of their SD up to 8 weeks.
Kelo-Cote® (Sinclair Pharma plc, London, UK) is a silicone
gel, which has been recommended for use on atrophic scars

resulting from acne, chickenpox and SD. The website states
that in clinical trials, 75% of subjects advocated the use of
this topical for improving the appearance of existing SD.
However, the full information regarding these trials is not
available. In a double-blinded, controlled trial, the effects of
this topical formulation were compared to a placebo on SD,
using non-invasive objective measures and immunohistochem-
ical analysis of sequential tissue biopsies.”® Both histological
and clinical data demonstrated that melanin increased, whilst
collagen, elastin, vascularity and pliability decreased over the
6-week period with both gels. Furthermore, collagen levels
were significantly higher with the treatment gel and melanin
levels were significantly lower with the treatment gel com-
pared to the placebo. The benefit of this topical formulation
remains unknown, as the changes in the skin could have been
due to the effect of massage.

Current management of striae distensae

History
Symptoms
Family history
Drug history
Quality of life
Past medical history

Clinical assessment
Type of SD
Fitzpatrick Skin Type
Imaging techniques

Therapeutic

Other treatments

Published***

Figure 6 Management of striae distensae. A flow chart to summarize the management of patients with striae distensae with particular
emphasis on the topical formulations, which are used therapeutically and which have published evidence to support their use. “*Kelo-
Stretch™, Apothederm™, Bio-0il®, StriVectin-SR®, Clarins®, RegimA®, Thalgo®, SilDerm™, Skinception™; **Kelo-Cote®®°, Treti-
noin3#43:44, »| aser therapy®*2°, light therapy?’, acid peels®®, collagen injections®®, radiofrequency devices®', microdermabrasion®?.
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Another product by the same company, named Kelo-Stretch™
(Sinclair is Pharma plc), contains titrated Centella Asiatica
extract (0.5%), sweet almond oil and shea butter. It is claimed
that the scientific evidence for this product was demonstrated in
a study of women using this topical twice daily. They noted a
significant improvement in skin elasticity, a 10% reduction in
the width of SD and 60% of subjects noted a reduction in exist-
ing SD.>® This study has not been published.

Apothederm™ Stretch Marks Cream (Apothederm™, Both-
well, WA, USA) claims to strengthen the skin and repair existing
SD, by increasing collagen levels and reducing the appearance of
striae rubrae and striae albae. The active ingredients include nat-
ural emollients: shea butter, cocoa butter, olive o0il and meadow-
foam seed oil. A dermatologist, used this product on subjects
with SD and demonstrated positive results.”" This study has not
been published.

Skinception™ Intensive Stretch Marks Therapy Cream

™

(Skinception™, Johnson City, Tennessee, USA) contains active
ingredients (Regestril, Darutoside, Pro-Col-One and Pro-Svel-
tyl) to promote the production of collagen. It is claimed that this
product is clinically proven, although no information is pub-
lished.

Alphastria has been used prophylactically for the prevention
of SD.”® It contains the active ingredient hyaluronic acid, which
is suggested to stimulate fibroblast activity and the production
of collagen.”® One randomized controlled study demonstrated
that 10% of women in the treated group compared with 70% in
the placebo group developed SD.*®

Improve cell proliferation

Two topical products suggest their mechanism of action on
SD is by improving cell proliferation. Thalgo® Stretch Marks
Cream (Thalgo UK Ltd, London, UK) aims to prevent SD for-
mation and diminish existing SD. The active ingredients are;
Marine Elastin and Marine Collagen, Centella Asiatica Plant
Extract, Tamanu Oil, Wheat Germ Oil. There is no clinical
evidence for the effectiveness of this topical formulation for
the treatment and prevention of SD. However, this product
contains the active ingredient, Centella Asiatica, which has
been evaluated in a study that was discussed previously. Fur-
thermore, one of the active ingredients in Liforma® Stretch
Marks Cream is Vitamin B5 (Panthenol) which is suggested to
improve cell production in order to diminish the appearance
of SD.

Anti-inflammatory properties

Two topical formulations use active ingredients, which they
claim can reduce redness in SD, thereby displaying anti-inflam-
matory properties. SilDerm™ Stretch Mark Repair Cream (Sil-
Derm™ Ltd, Cheshire, UK) contains active ingredients Registril
and Darutoside and is recommended by the manufacturer in
treating existing SD. However, there is no description of how

JEADV 2016, 30, 211-222

this product was formally tested and evaluated. Additionally,
there is no published peer-reviewed research on this topical
product. Liforma® Stretch Marks Cream also contains Vitamin
E and chamomile which act as anti-inflammatories.

Rehydration

Palmers® Cocoa Butter cream is used for prevention and to
reduce the appearance of SD by maintaining epidermis elasticity
and rehydration of the skin. This topical is made from cocoa
butter and vitamin E, elastin and collagen. There have been two
randomized controlled trials, which have investigated the effects
of cocoa butter vs. a placebo, for the prophylactic treatment of
SD.*”*? Both studies found that there were no significant differ-

52
ences between the creams.”””

Other topical products

Various oils have been used in the prevention of SD, some of
which have been evaluated in the literature. Taavoni et al.*® per-
formed a randomized controlled trial, using olive oil (type not
specified).”® There were no significant differences noted overall
between the groups. However, a non-randomized, comparative
study investigated the effect of almond oil in the prevention of
SD.” They noted significant differences in the frequency of SD
between the groups (almond oil and massage 20%, almond oil
alone 38.8%, control 41.2%).

Prophylactic management of striae distensae
I

History
Symptoms
Family history
Drug history
Quality of life
Past medical history

I
Clinical assessment
Type of SD
Fitzpatrick Skin Type
Imaging techniques

Prophylactic

Unpublished* Published**

Figure 7 A flow chart to summarize the management of patients
with striae distensae with particular emphasis on the topical formu-
lations, which are used prophylactically and which have published
evidence to support their use. *Cussons®, Liforma®, Kelo-Cote®,
Thalgo®, TrLASTIN-SR®, Kelo-Stretch™: **Alphastria®®, Cocoa
butter®”*%, Olive Qil*8, Aimond oil*®, Trofolastin®®.
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Patient presents with striae distensae (SD) |

Structured clinical assessment
. Full medical history
. Family history of SD

4| Signs | Symptoms |—
I
| [ |
|Anatomica| Iocation| | Physical | | Psychological |
|Pliability|| Colour || Size ||Texture||Surface area| | Pain ||Pruritus||Erythema| Body Quality
image of life
Examination
. Fitzpatrick skin type
> |° Davey and Atwal score <
. Digital photographs
. Non-invasive imaging techniques
Confirmation of diagnosis
(type of SD)
| Treatment |
4' Non-invasive | | Invasive |
'_‘—\ [ m— Wait and watch
| Topicals | |Light therapy| | Lasers | | Surgery |
\
Follow-up

\j

assessment and re-assessment
post-treatment

A

Figure 8 A proposed strategic approach to create a specific management/treatment plan for patients with striae distensae.

TriLASTIN-SR® (TriLASTIN-SR®, Chadds Ford, Pennsylva-
nia, USA) is indicated for use on red, white and silver SD and
for the prevention of SD. There is no available published
research for this product. RegimA® Scar Repair and Anti-Stretch
Complex (RegimA®, Gauteng, South Africa) is a topical pro-
duct, which is used for both skin scars and SD in particular striae
rubrae. There is no published research evidence found to sup-

port the use of this product for SD.

Discussion

There are a number of topical products used either therapeuti-
cally or prophylactically for the management of SD. There are

JEADV 2016, 30, 211-222

ties as well as rehydration simultaneously.

several mechanisms of action reported, (none with level 1 evi-
dence), to be associated with these topical formulations, which
include the ability to stimulate collagen production, increase
elasticity, improve cell proliferation, anti-inflammatory proper-

There is a paucity of a high level of evidence reported in
the literature, to support the use of topical products in the

prevention of SD. Furthermore, most of the evidence suggests

that there is limited proof of the efficacy of the commonly

available topical

preventative

agents

(Figs 6
The majority state that the product was clinically proven, how-

and 7).%*

ever, there were few published clinical trials. The available
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peer-reviewed literature demonstrated positive results (LOE-2)
for some topical treatments, such as Alphastria and Trofo-
lastin, through randomized controlled trials with large sample
sizes, although, the type of striae was not stated. Additionally,
tretinoin showed varying results across three studies and
demonstrated positive results on striae rubrae. One study
using Kelo-Cote® silicone gel found some equivocal differences
between the placebo and treatment group, however, it was
determined that the benefit of this product for SD remains
unknown. Two studies using cocoa butter and one study using
olive oil demonstrated that there were no significant effects to
SD. The majority of topical products did not have any peer-re-
viewed evidence to support their use on SD. Overall, there is
limited evidence for the efficacy of topical therapy for the
treatment of SD.

Although a number of studies showed that some topical prod-
ucts for SD had beneficial outcomes, it was difficult to determine
if the results were due to the act of massage. There is limited evi-
dence that shows how massage affects the skin, although it is rec-
ommended that patients with scars, should massage their scars
daily to improve the scar quality.”>*°

It is evident that different types of SD demonstrate variable
degrees of improvement when treated by topical formulations.
Some topical treatments are advocated for use on either striae
rubrae or striae albae.”” However, not all topicals are benefi-
cial for use on both types of SD. It is important to identify
the pathological effects vs. the symptom relief by these topical
products. Patients with striae rubrae require a reduction in
pigmentation and erythema, whilst reducing the symptom of
itch, which is common in early striae. Conversely, those with
striae albae require an increase in pigmentation and may not
have symptomatic striae. Therapeutic interventions at the ini-
tial stages may minimize structural alterations in the epider-
mis that occur later. It is important to identify which topical
formulation targets which signs and symptoms based on the
type of SD and the patient’s Fitzpatrick skin type.”® A strate-
gic approach could be useful to fully assess a patient in order
to create a patient-specific management/treatment plan
(Fig. 8).>® A thorough focused, clinical assessment can allow
the clinician to tailor the appropriate management strategy to
an individual with SD.

In conclusion, there are a limited number of research stud-
ies available which investigate the efficacy of different types
of topical products used for this common condition. There is
no topical formulation, which is most effective in eradicating
or improving SD. Furthermore, there is a need for a struc-
ture to identify which topical treatments can address the
patient’s signs and symptoms and type of SD. Further high-
quality randomized controlled trials are necessary to assess
the efficacy of topical products for the prevention and treat-
ment of SD.

JEADV 2016, 30, 211-222
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