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Interventions for the Treatment of
Stretch Marks: A Systematic Review

Liping Liu, MD; Hong Ma, MD; Yumei Li, MD, PhD

Practice Points

= Given the negligible reported side effects, tretinoin cream 0.1%, a cosmetic oil formulation, onion extract
cream, or the combined use of Active A and Active B could be considered for the treatment of stretch

marks, though the evidence is insufficient.

= High-quality, randomized, placebo-controlled trials are needed in'the future.

Stretch marks are a common disfiguring skin con-
dition that can have a deep psychological impact
on affected patients. Although there are a variety
of treatments available, no consistently effective
therapies have been established. In this system-
atic review, we evaluate 8 randomized controlled
trials (RCTs) to assess the efficacy and safety
of currently available therapies for the treatment
of stretch marks. Due to the limited number of
patients and high or unclear risk of bias in the
studies included in this assessment, the evidence
from this review is insufficient to provide clear
guidelines for practice. Therefore, more high-
quality RCTs are needed.
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tretch marks (striae cutis distensae) are a com-
mon disfiguring skin condition characterized
by linear bands of atrophic-appearing skin.!
The prevalence of stretch marks associated with
pregnancy ranges from 50% to 90%.? Although
stretch marks do not pose a health risk, they often
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cause burning, itching, and emotional distress, and
they can have a deep psychological impact on
patients, particularly in young healthy women who
are commonly affected by this condition.’?

The cause of stretch marks currently is unknown,
but they are known to develop in a variety of physi-
ological and pathological states (eg, pregnancy, ado-
lescent growth spurts, obesity, large weight gain,
Cushing syndrome, Marfan syndrome, diabetes mel-
litus, long-term systemic or topical steroid use).’”
Clinically, newly formed stretch marks present as pink
or purple linear lesions without substantial depression
of the skin (striae rubra). Over time, the lesions lose
their pigmentation, becoming depressed, atrophic,
and white (striae alba).?*® The most commonly
affected sites are the breasts, upper arms, abdomen,
buttocks, and thighs.>*

Regardless of the etiology, the same histologic
changes can be noted in the epidermis of all stretch
marks, such as atrophy and loss of rete ridges, with
features that are similar to scarring.” Additionally,
reorganization and diminution of the elastic fiber
network of skin can be observed.”

A variety of treatment strategies are available for
stretch marks, including topical preparations (eg,
tretinoin, glycolic acid) and lasers.t* With current
methods, no consistently effective therapies have
been established yet. In this article, we present the
results of a systematic review of the literature to
address the effectiveness and safety of the available
treatment options for stretch marks.
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Methods

A literature search for randomized controlled tri-
als (RCTs) related to the treatment of stretch
marks was conducted on March 13, 2013, using the
Cochrane Central Register of Controlled Trials,
PubMed (from 1966), Embase (from 1974), Chinese
Biomedical Literature Database (from 1978), China
National Knowledge Infrastructure (from 1994),
Chinese Science Journals Database (from 1989), and
Wanfang Data (from 1995). Search terms included
stretch marks, stretch mark, striae atrophicae, striae
distensae, striae gravidarum, striae rubra, striae alba,
lineae albicantes, striae, kikkisa, and random*.

We attempted to contact the original investi-
gators of the 25 articles assessed for eligibility by
e-mail to identify the randomization and answer
other methodology questions to ensure that the
studies included in the analysis were RCTs. Each
of the 8 RCTs selected for inclusion was assessed
independently by 2 investigators (L.L. and H.M.),
and data extraction also was performed indepen-
dently. Any differences in opinion were resolved
by discussion. The risk of biases were assessed and
5 domains—random sequence generation, allocation
concealment, blinding of participants and person-
nel, blinding of outcome assessment, incomplete
outcome data—were judged for each study included
in the analysis using the Cochrane Collaboration’s
domain-based evaluation tool as described  in
the Cochrane Handbook for Systematic Reviews of
Interventions.® Publication bias was not assessed due
to insufficient data.

Studies ultimately were classified into 3 catego-
ries based on the risk of bias: (1) low risk of bias/
low risk of bias for all key domains; (2) unclear
risk of bias/unclear risk of bias for 1 or more key
domains; and (3) high risk-of bias/high risk of 1 or

more key domains.

Results

Search Results—Figure 1 presents the literature
search results. Of 300 total search results, 8 RCTs
were selected for assessment,”!® which included a
total of 240 patients (Table). The investigators of all
8 reports were contacted, but only 2 responses were
received.'"'* The full text of one article could not be
obtained; therefore, we could not confirm that it was
a true RCT and excluded it."”

Risk of Bias—The risk of bias in methodology was
evaluated for all 8 RCTs and the judgments were
given for each domain (Figure 2). All the included
studies claimed to be RCTs, but only 37.5% (3/8)
of them used adequate randomizations, which were
from a computer-generated code,'® a table of ran-

domized numbers,”® or the Microsoft Excel RAND
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Cochrane Central Register of Controlled Trials
(79 records), PubMed (63 records), Embase
(126 records), Chinese Biomedical Literature
Database (7 records), China National Knowledge
Infrastructure (14 records), Chinese Science
Journals Database (6 records), Wanfang Data

(5 records)
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Figure 1. Search results.

function (from the author by e-mail)."* The random-
ization methods in the other 5 studies were unclear.
Allocation concealment was adequate in 1 trial” but
was unclear in the others. Three trials were double-
blinded with the participants and outcome assessors
blinded'®!*1%; in 2 of these studies investigators also
were blinded.!®” There were 5 single-blinded tri-
als; in 3 of these trials the outcome assessors were
blinded'>'*!> and 1 was investigator-blinded.” The
other study was stated to be single-blinded but
with no further detail.!! Due to the nature of the
experimental design in 2 of the trials!>" (ie, effects
of laser therapy compared to topical treatment or
no therapy), participants could not be blinded to
treatment types; however, participants were blinded
in 1 trial that compared different types of lasers.'®
Investigators from all studies reported participants
who did not complete the trial or were lost to follow-
up, ranging from 0% to 65.6%. Two trials reported
no loss of follow-up.'"'? Most trials had losses less
than 20% except Pribanich et al’> who reported a
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Figure 2. Risk of bias summary based on judgments
about each risk of bias domain for each study. + indi-
cates low risk of bias; ?, unclear risk of bias; —, high risk
of bias.

loss of 65.6% of participants. One trial included a
full analysis set,” and none of the studies included an
intention-to-treat analysis.

The overall risk of bias was assessed for each
study and none could be categorized as low risk. Six
studies had 1 or more domains assessed as high risk
of bias and were classified as high risk of bias.>!!"1%
The remaining 2 studies without high-risk domains
had one or more domains assessed as unclear'®!® and
were therefore considered to be at unclear risk of
bias overall.

Effects of Treatments—Among the 8 studies we
assessed, there were different treatments, methods
of comparison, product concentrations, and times
of application. The methods for assessing outcomes
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(eg, the size and severity of stretch marks) also were
varied. Therefore, it is difficult to perform a meta-
analysis of the data, and all the evidence was from
individual studies. A summary of the results is pre-
sented in the Table.

All of the studies we evaluated assessed clinical
improvement. Three studies reported the effects
of topical tretinoin on stretch marks.!%>13 A small
parallel study with unclear risk of bias indicated
that white participants with erythematous stretch
marks seemed to have a better response to treat-
ment with tretinoin cream 0.1% for 24 weeks versus
placebo.!® However, there was no significant differ-
ence between tretinoin cream 0.025% and placebo
for patients with abdominal striae in another trial."?
The latter trial was performed with low risk of bias in
methodology, but the dropout rate was high (65.6%),
with only 11 of 32 participants completing the trial.
It is likely that the small number of patients makes
the power too.low to detect significant differences
between tretinoin cream 0.025% and placebo if such
a difference indeed existed.”” Because the outcomes
in these 2 trials were assessed in different ways, it
is difficult to perform a meta-analysis on the data.
More adverse effects, mainly erythema and scaling
associated with itching or burning sensations, were
reported with the higher concentration (0.1%) of
tretinoin.!® Another study at a high risk of bias found
that the combined use of tretinoin cream 0.05% and
glycolic acid 10% was not as effective as fractional
CQO; laser therapy in improving the appearance of
striae alba.!? There also were 3 studies comparing the
effects of laser therapy with another treatment or no
treatment.'>>1® Two within-participant comparison
studies with unclear or high risk of bias compared CO,
fractional laser therapy with other active treatment
methods in female participants with striae alba.!>!
No difference between the fractional CO, laser and
the 1550-nm nonablative fractional erbium:glass
laser was reported,'® but the fractional CO, laser may
be more effective than the topical therapy.!? A small
study (11 participants) at high risk of bias reported
negative results for the 1450-nm mid-infrared diode
laser compared to no treatment.” Data on the
adverse effects of laser therapy were available from
these studies. Postinflammatory hyperpigmentation
was found in all 3 studies'>'>!® and posttreatment
erythema was mentioned in 2 studies.”>'® Based on
the individual studies, treatment with a cosmetic
oil formulation was more effective than a moistur-
izer in improving clinical presentation of stretch
marks in white patients.'* Women with striae rubra
showed better response to treatment with onion extract
cream versus no treatment.” Limited data from
1 study showed that combined use of Active B
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Summary of Assessment Results

Reference Study Patient
(Year) Design Population Treatment Outcome
Draelos Investigator- 55 women with  Group A: onion Participant assessment: overall appearance
et al® (2010) blinded, striae rubra (52  extract cream (mean [SD]), 1.13 (0.802) vs 0.20 (0.562)
within- completed the  twice daily; (P<.01); number of responders, overall
participant,  study; 54 in the group B: appearance 43/54 vs 7/54 (RR, 6.14;
left-right full-analysis set) no treatment; 95% Cl, 3.04-12.42); investigator
comparison 12-week assessment: overall appearance (mean
treatment [SD)), 1.72 (0.712) vs 0.09 (0.351)(P<.01);
period number of responders, overall appearance
50/54 vs 4/54 (RR, 12.50; 95% Cl,
4.85-32.19); skin elasticity decreased
1.40 vs 0.10-psi (P=.23); no adverse effects
were reported?
Kang Double- 26 white Group A: tretinoin  Overall response: markedly improved, 4/10
et al'® blinded, patients with cream 0.1% once vs O/12(RR, 10.64; 95% Cl, 0.64-176.54);
(1996) parallel, erythematous nightly; group B: “improved, 4/10 vs 1/12 (RR, 4.80; 95% Cl,
vehicle- stretch marks placebo once 0.63-36.34); unchanged or worse, 2/10
controlled (22 completed  nightly; 24-week.. -~ vs 11/12 (RR, 0.22; 95% Cl, 0.06-0.76);
the study; treatment period  mean severity score: a decrease of 47% vs
24 included an increase of 2%, (P<.001); patient self-
in the side- assessment: group A scores were significantly
effect analysis) greater than group B for depression,
(group A=12 tightness, noticeability, and overall response
[10 completed (P<.05); no significant differences for skin
the studyl; color and surface wrinkling were reported; no
group B=14 statistically significant difference in the amount
[12 completed of elastin and procollagen measurements
the study]) were reported; side effects: erythema and
scaling (grade >4) associated with itching or
burning sensations occurred in 5/11 patients
vs 0/13 (RR, 12.83; 95% Cl, 0.79-209.04)?
Morganti Observer- 66 patients Group A: Furrow depth measurements: 47 vs 30 vs 1;
et al'’ blinded, (group A=24; application of skin appearance by the visual score:
(2001) parallel group B=22; Active B twice 0.1 vs 0.5 vs 2.1 (the data were not listed
group C=20) daily and dermal in the reference and estimated according
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injection of Active A
twice weekly;
group B:
application

of Active B the
same period
and the same
way; group C:
placebo twice
daily; 16-week
treatment period

to the figure by us); group A achieved
superior results (+57%; P<.005) versus
group B; group B also showed superior
results both on the dermatoglyphic pattern
and on the collagen bundles organization
(+32%; P<.005) compared to group C;
no side effects were observed except a
light burning sensation at the moment

of the injection®

CONTINUED ON PAGE 70
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Table (continued)

Reference  Study Patient
(Year) Design Population Treatment Outcome
Naein and  Observer- 6 women Group A: Mean (SD) difference of surface area:
Soghrati'?  blinded, (46 total pairs  fractional CO, —37.1 (15.6) mm? vs —7.9 (9.0) mm?
(2012) within- of striae alba) laser therapy for (P<.001); mean (SD) visual analog scale
participant, 5 sessions every  of improvement: 3.05 (0.74) vs 0.63 (0.66)
left-right 2—4 weeks; (P<.001); mean (SD) dermatologist-
comparison group B: assessed improvement score: 27%
application of (7.7%) vs 5.2% (4.9%)(P<.001); adverse
glycolic acid 10% events: 1 participant had postinflammatory
and tretinoin hyperpigmentation at 2-month follow-up?
cream 0.05%
nightly, until the
laser treatment of
the opposite side
was finished
Pribanich Double- 32 women Group A: Data from participants and dermatologists
etal'® blinded, (11 completed  application of showed no difference or improvement in
(1994) parallel the study) tretinoin cream group A vs group B; adverse effects: mild
0.025% nightly; pruritus in both groups
group B: placebo
nightly; 8-month
treatment period
Summers Observer- 20 white Group A: apply Mean score of objective POSAS:
and blinded, patients cosmetic ol 10.3 vs 12.3 (P=.01); mean score of
Lategan™ within- (19 completed” formulation subjective POSAS: 18.0 vs 22.9 (P=.02);
(2009) participant therstudy) twice dalily; no significant difference in the overall
group B: normal  score of directed difference (subjective)
moisturizer; between 2 groups; no adverse effects
12-week were reported?
treatment period
Tay Observer- 11 (10 Within-participant  None of the participants showed any
et al'® blinded, completed comparison: noticeable improvement at 2 and 9 months
(2006) within- the study) 1450-nm mid- posttreatment compared to control
participant,  (group A=4; infrared diode areas; adverse effects: posttreatment
parallel group B=2; laser vs no erythema lasting 1-7 days (mean, 4 days);
group C=4) treatment; parallel postinflammatory hyperpigmentation:
comparison: 64% (7/11) of patients (4 in group A
group A, vs 2 in group B vs 1 in group C)
4 J/cm?;
group B,
8 J/cm?;
group C,
12 J/cm?;
3 treatments
at 6-week
intervals
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Reference  Study Patient

(Year) Design Population Treatment Outcome

Yang Double- 24 females Group A: No significant difference in skin elasticity,

and Lee!'® blinded, with striae alba  1550-nm width of the widest striae, and the

(2011) within- (22 completed  fractional percentage of participants showing
participant the study) erbium:glass clinical improvement; self-administered

laser; group B:
ablative fractional

questionnaire: 18/22 vs 20/22
(RR, 0.90; 95% Cl, 0.71-1.14) judged

CO; laser their condition as improved, 4/22 vs 2/22
resurfacing; (RR, 2.00; 95% Cl, 0.41-9.82) judged their
3 times at condition as stabilized; adverse events:

4-week intervals
using the same

average intensity ‘of pain during laser
treatment: 3.41 vs 6.41; postinflammatory

parameters

hyperpigmentation: 8/22 vs 18/22 (RR,
0.44; 95% ClI, 0.25-0.80); duration of crust
remained: 3.5 vs 12 days; posttreatment
erythema: 5.09 vs 6.43 days®

Abbreviations: SD, standard deviation; RR, relative risk; Cl, confidence interval; psiypound per square inch; POSAS, patient and observer

scar assessment scale.
2Group A vs group B.
Group A vs group B vs group C.

(sodium ascorbyl phosphate, 3-aminopropyl-L-
ascorbyl phosphate, carboxybetaglucan, hyaluronic
acid) and Active A (hyaluronic acid, sodium salt
2 mg, sodium carboxymethyl betaglucan 0.1 mg,
ascorbic acid 0.5 mg, arginine 1 mg, sodium chloride
9 mg, sterile water) might be more effective than
the use of Active B or placebo.!! These 3 studies are
at high risk of bias and no obvious adverse effects
were reported.” b4

Comment

In the 8 trials included in our assessment,
5 used a within-participant design in which
2 different treatments were randomly administered
to the left and right sides of the body, respec-
tively.”121416 Because the comparison of treatments
was made based on results in the same patient ver-
sus 2 different treatment groups, the results may
be more accurate. In the studies we reviewed, only
3 were placebo-controlled, which may only pro-
vide limited evidence on the comparative efficacy
of the treatments used in these studies.!®!" Most
treatments were evaluated in single studies, and
most studies had a small number of participants
(range, 666 participants). A considerable number
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of the total participants withdrew from their respec-
tive studies or were lost during follow-up. In some
cases, no reason was given,” but in the others, it was
because of an obvious side effect!® or noncompli-
ance.'* Overall, the methodology quality was low,
especially the methods of randomization and alloca-
tion concealment. Unsuccessful attempts to contact
the original investigators made it difficult to make
accurate assessments of the risk of bias in most of the
studies included in our assessment. No study met all
the risk of bias criteria, and none were classified as
having a low risk of bias.

The impact of industry sponsorship on the direc-
tion and completeness of the results of the studies we
reviewed is unclear. One study was funded by a grant
from the manufacturer of the study product,'* and
the medication used in another study was supplied by
the manufacturer.’” Another study was supported in
part by a company that had no part in the conduct,
analysis, or reporting of the study.!® In one instance,
the authors were employees of the manufacturer
of the study product.” The remaining studies made
no declaration.!H1215:16

Thus the evidence from this review was insuffi-
cient to provide clear guidelines for practice. Because
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the results were based on a small number of patients
and were of high or unclear risk of bias, caution
must be taken when comparing the efficacy of the
treatments administered in these studies; however,
given the negligible reported side effects, tretinoin
cream 0.1%, a cosmetic oil formulation, onion
extract cream, or the combined use of Active A and
Active B could reasonably be considered for the
treatment of stretch marks. Laser therapies such as
the fractional CO, laser or the 1550-nm fractional
erbium:glass laser may be another effective choice.

Conclusion

In future investigations of stretch mark treatments,
more high-quality, placebo-controlled trials are
needed. One important issue is the varied out-
come assessment among different studies, which
makes the evaluation and pooling of different stud-
ies difficult. Therefore, future RCTs should mea-
sure clinical features with a uniform score system
such as the visual analog scale or the patient
and observer scar assessment scale rather than a
nonvalidated system to assess outcome. Further-
more, quality-of-life assessment was not included
in any of the reports we evaluated; rather all
8 studies focused on changes in the appear-
ance of stretch marks only. Given the deep
psychological impact that stretch < marks
can have on patients, measures for quality-of-life
assessment, such as the dermatology life qual-
ity index, should be incorporated “into future
study designs to improve the relevance of the
trial and allow comparisons .among studies using
different interventions.
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