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ABSTRACT
Introduction: Stretch marks are an everyday challenge to the dermatologist. In the search
for alternative therapies, 5-fluorouracil (5-FU) and microneedling emerge for associating
the following properties: inhibition of fibrosis, stimulation of collagen renovation and in-
duction of skin pigmentation.
Objective: To evaluate the efficacy and safety of 5-FU, in isolation or associated to mi-
croneedling, for the treatment of white stretch marks (striae alba).
Methods: Comparative, double-blind study over 180 days, between 3 groups: Group A:
microneedling and 5-FU; Group B intralesional 5-FU and Group C microneedling with-
out medication. We measured improvement through a numerical scale of skin coloration,
considering positive results those with reduction of the discrepancy between the adjacent
skin and the stretch mark. We also evaluated patient satisfaction and irritation with each
technique.
Results: Group A achieved 10% of excellent clinical improvement, 10% very good and
60% mild. In group B, none of the patients had excellent of very good improvement. In
group C, there was 20% of very good clinical improvement and 70% of mild.
Conclusions: All techniques showed some degree of improvement of the lesions. There-
fore, we propose new studies comparing all three techniques, with a larger sample, to eval-
uate if more treatments would result in better results.
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RESUMO
Introducdo: Estrias sao um desafio cotidiano ao dermatologista. Na busca por terapias alternativas,
surgem o S-fluorouracil (5-FU) e o microagulhamento ao associarem as seguintes propriedades: inibir
fibrose, estimular renovagdo do colageno e induzir pigmentagdo da pele.
Objetivo: Avaliar a eficacia e seguranga do 5-FU, isolado ou associado ao microagulhamento, no
tratamento das estrias albas.
Meétodos: Estudo duplo-cego comparativo, durante 180 dias, entre trés grupos: Grupo A - microag-
ulhamento e 5-FU; Grupo B - 5-FU intralesional; e Grupo C - microagulhamento sem medicagdo.
Mensurou-se a melhora por meio de uma escala numérica de coloragao da pele, considerando-se resulta-
dos positivos aqueles com redugdo da discrepdncia entre a cor da pele adjacente e a da estria. Avaliou-se
também a satisfagio do paciente e a irritagdao com cada técnica.
Resultados: Grupo A obteve 10% de melhora clinica excelente; 10%, muito boa; e 60%, leve. No
grupo B, nenhuma paciente teve melhora excelente ou muito boa. Ja no grupo C, observaram-se 20%
de melhora clinica muito boa e 70% de melhora leve.
Conclusdes: Todas as técnicas apresentaram algum grau de melhora das lesées. Assim, propoem-se
novos estudos comparando-se as trés técnicas, com amostra mais ampla, para avaliar se maior niimero
de sessoes resultaria em resultados mais expressivos.
Palavras-Chave: Estrias de Distensao; Fluoruracila; Técnicas cosméticas; Terapéutica
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INTRODUCTION

Stretch marks are linear dermal scars associated to epi-
dermal atrophy It is a common clinical condition, prevalent in
up to 80% of the population, being 2.5 times more frequent in
females.2 Despite the high prevalence, little attention is given to
this condition due to the absence of clinical impact. However, it
represents an import1apt cause for cosmetic concern, psycholog-
ical and social stress. ~

The pathophysiology is still unknown, but endocrine and
genetic gactors, as well as stretching of the skin are reported as
triggers. It is believed the mechanical skin distension generates
rupture of dermal elastic fibers. Local fibroblasts cannot reestab-
lish the components of the extracellular matrix and the disorga-
nization of collagen and elastic fibers contributes to the atrophic
appearance of striae.”

In face of the multiple etiologic factors involved, the lit-
erature is conflicting and broad regarding treatment. Among the
therapies, the most used are topical medications (retinoic acid,
moisturizing creams, daily application of glycolic acid and/or
peels), combined UVB/UVA1 phototherapy, lasers, microderm-
abrasmn radiofrequency, intradermotherapy and micronee-
dling.” * We highlight that all existing optlons are usually costly
and require prolonged treatment times.

Microneedling utilizes a system with microneedles ap-
plied to the skin, with the goal of creating multiple micro-punc-
tures, deep enough to reach the dermis. The injury would
stimulate the expression of different growth factors in the skin
(endothelial vascular growth factor, fibroblast growth factor and
epidermal growth factor) and the synthesis of type I and III
collagen, that promote remodeling of the extracellular matrix.’
This way, microneedling has a broad spectrum of indications
when the objective is to stimulate collagen production. Many
studies demonstrated this technique to be effective for the treat-
ment of fine and medium wrinkles, skin laxity, facial rejuvena-
tion and correction of scars, as well as improvement of old and
early stretch marks.”""

5-fluorouracil (5-FU) is a pyrimidine analogue that acts
inhibiting the activity of the enzyme thymidylate synthase, that
catalyzes the methylation of deoxyurydilic acid into thymidy-
lic acid, interfering in DNA synthesis. Based in this property,
this medication is widely used for the topical treatment of ac-
tinic keratoses, basal cell carcinomas and plane warts, being the
intralesional application indicated f?r 1tlhe treatment of keloids,
hypertrophic scars and contractures. Moreover, this drug re-
duces the risk of excessive cicatricial fibrosis because it inhibits
fibroblast proliferation and, due to this feature, is used in many
surgeries such as, for example, glaucoma and tendon repair.

Besides, experimental studies obtained relevant informa-
tion on the biologic impact of this medication in melanocytes.
In the presence of a low concentration of 5-FU, keratinocytes
are selectively destroyed within 3 weeks, Whereas melanocytes
continue to multiply and form plgment * Based on this ﬁnd
other studies, 5-FU is also used for the treatment of vitiligo.

According to Fulton et al, hypopigmented scars can re
pigment after mechanical removal of the dermal fibrosis.
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Consequently, Arbache et al described repigmentation of idio-
pathic guttate hypomelanosis after treatment with micronee-
dling associated to 5-FU. With the help of biopsies, it was also
verified that, after the procedure, there was an increase in the
number of melanocytes, ehmmatmg the possibility of post-in-
flammatory hyperp1gmentat1on

There are no previous studies mentioning intralesional
5-fluorouracil or associated to microneedling to treat striae alba.
However, this medication is successfully used in the treatment of
scars, that have similar anatomopathological features to stretch
marks, besides stimulant the production of pigment by mela-
nocytes. Therefore, based on these properties, we opted for this
drug in an attempt to improve the clinical appearance of striae
alba, reducing the contrast between the adjacent skin and the
involved skin.

Thus, this pilot study was conducted to evaluate the ef-
ficacy and safety of the association between the two techniques
for the treatment of striae alba, comparing it to each technique
alone.

METHODS

Design

It is a randomized, double-blind, controlled clinical tri-
al. Eighteen patients, phototype III, IV and V with striae alba
located on both buttocks, seen at the Dermatology Clinic of
the Hospital do Servidor Pablico Municipal de Sio Paulo, in
December 2016, who signed the consent form, were selected.

Patients who received previous treatment for stretch
marks in the 6 months prior, those with malignancies, cutaneous
infection and personal history of keloids, pregnant and breast-
feeding, with a history of allergy or hypersensitivity to 5-fluo-
rouracil and those using systemic retinoids, topical or systemic
steroids and immunosuppressant medications were excluded.

Randomization

The right and left buttock of the patients were random-
ized and allocated into three groups: group A (treatment with
microneedling and 5-fluorouracil), group B (treatment with in-
tralesional 5-fluorouracil) and group C (microneedling with no
medication). The list of randomization was revealed only to the
investigator responsible for the treatment, and improvement cri-
teria were evaluated by a blinded observer.

Description of the techniques

An area of 10cm? was selected on each buttock, with
higher density of stretch marks for the implementation of the
treatment methods. In the same patient, the area was symmetri-
cal bilaterally; only the site varied between patients.

All techniques were performed only once with topical
anesthetic. In the groups receiving 5-FU, a maximum dose of
150mg (3ml) was used per area.

In group A, an electrical pen with a multi-needle tip
(five needles), Dermograph Dermo Mag (Anvisa record number
80815530001) was used, which was dipped into a sterile con-
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tainer with 5-FU, absorbing the product by capillarity, and used
to create micropunctures along the stretch mark. The pen was
dipped into the container and back to the stretch mark many
times until the whole extension of the lesion showed pinpoint
bleeding and purpuric appearance.

Group B was treated with the injection of 5-FU along
the stretch mark, in the dermis, through multiple punctures
(0.1ml per puncture) with a 1-cm distance, using insulin syring-
es (1ml) and 30G needles. The same pen was used in group C
to create multiple micropunctures along the stretch mark, with
no added local medication, with the same endpoint of the first

group.

Visits

The study included five visits on days zero, 2, 30, 90 and
180. On day zero, the selected techniques were applied and the
photographic record prior to the procedure was made, as well as
on the intermediate visits. On day 180, the efficacy and patient
satisfaction with the treatment were evaluated.

Variables analyzed

Clinical evaluation of the lesions regarding the adjacent
skin:

The stretch mark on the selected area, and the neighbor-
ing skin with no lesions were numbered separately, based on a
numerical scale of skin color (Figure 1). The difference between
the 2 numbers indicated one discrepancy between the healthy
and injured skin (stria alba). Results were considered positive
when there was a reduction in the difference between the 2
initial numbers, which were analyzed as follows:

Excellent: the stretch mark achieved the same skin tone
as the adjacent normal skin.

Very good: the stretch mark achieved 1 point below the
tone of the adjacent normal skin.

Good: the stretch mark achieved 2 points below the tone
of the adjacent normal skin.

Mild: achieved less than 2 tones below the tone of the
normal adjacent skin.

No improvement: it remained as in the beginning.

‘Worsening: achieved 1 or more skin tones below the ini-
tial color of the stretch mark (hypopigmentation).

Hyperpigmentation: achieved 1 or more tones above the
tone of the normal adjacent skin.

Evaluation of the improvement by the patient

The participant answered to the following question: how
do you qualify the result of the treatment performed in each
buttock? The patients could answer if it was very good, good,
mild, no improvement or worse.

Evaluation of the subjective irritation parameters
The parameters burning sensation, pruritus and erythe-
ma were evaluated by the participant of the study together with
the investigator through a scale ranging from zero to three, con-
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sidering the lowest score as absence of symptom and the highest
as severe symptom.

Statistical analysis

An exploratory analysis was performed through means,
frequencies and percentages. Results were compared with the
chi-square test or the nonparametric test of Kruskal-Wallis, fol-
lowed by the procedure of multiple comparisons of Dunn. The
level of significance of 5% was considered.

RESULTS

In this study, 15 patients finalized the protocol and were
evaluated according to the treatment received. The three exclud-
ed participants did not attend the scheduled visits. The incom-
plete balanced block design was used, i.e., each treatment was
applied in 10 buttocks (right or left).

The age group of the participants ranged from 18 to 50
years, with a mean of 35 years. The main cause for the appear-
ance of the stretch marks was weight gain (53.3%), followed by
weight loss (13.3%). Other causes reported were steroid use and
pregnancy.

Regarding the tone diftference between the adjacent skin
and the stretch mark in the first visit, it was at least 6 tones in 24
buttocks and at least 3 in 6 buttocks.

Clinical evaluation of the lesions
Of the 10 buttocks treated with microneedling+5-FU,
an excellent improvement was seen in 10% (one buttock) and

FIGURE 1: Scale of classification of skin color levels
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very good in 10% (one buttock). The group treated with mi-
croneedling alone achieved 20% (two buttocks) very good re-
sponse and none with excellent improvement. Regarding 5-FU
alone, 20% (two buttocks) showed good response, but none was
excellent or very good. However, most buttocks treated with
the different techniques showed mild improvement, with 60%
(six buttocks) with microneedling+5-FU; 70% (seven buttocks)
with microneedling; and 70% (seven buttocks) with 5-FU alone
(Graph 1).

The percentage of patients with therapeutic failure was
20% (two buttocks) for the treatment of microneedling +5-FU,
due to the absence of clinical improvement and the presence
of hyperpigmentation maintained after 6 months of follow up.
With the other techniques, there was 10% (one buttock) of ther-
apeutic failure due to lack of clinical improvement.

A significant association between clinical improvement
(defined as excellent of very good response) and the treatments
evaluated (chi-square; p-value=0.315) was not found.

Figures 2, 3 and 4 illustrate the best results obtained with
each technique applied in this study.

Patient satisfaction

We observed that patient satisfaction for treatments with
microneedling with or without 5-FU was considered very good
for 40% (four), good for 50% (five) and mild for 10% (one). As
for treatment with 5-FU alone, 20% (two) considered it very
good, 60% (six) good and 20% (two) mild (Graph 2). A signifi-
cant association between patient satisfaction and the treatments
evaluated (chi-square; p=0.840) was not found.

Parameters of subjective irritation

A significant difference between treatments regard-
ing burning sensation on day two was found (Kruskal-Wallis;
p=0.049). Burning sensation with treatment with micronee-
dling+5- FU was significantly superior to the treatment with
5-FU alone. The difference for the treatment of microneedling
alone in comparison to the others was not significant. On days
30, 90 and 180 there was no burning sensation for any of the
treatments evaluated (Graph 3).
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FIGURE 2: Image showing an excellent response with microneedling + 5-FU

FIGURE 3: Image showing a good response with intralesional 5-FU

FIGURE 4: Image showing a very good response with microneedling alone
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GRAPH 1: Percentages of results for the clinical evaluation of lesions per
treatment
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GRAPH 2: Percentages of results for patient satisfaction per treatment
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No statistically significant difference was seen be-
tween treatments regarding pruritus on day 2 (Kruskal-Wallis;
p=0.167) and on day 30 (Kruskal-Wallis; p=0.547). On days 90
and 180, there was no pruritus for any of the treatments evalu-
ated (Graph 4).

A significant difference was seen between treatments re-
garding erythema

On day 2 (Kruskal-Wallis; p<0.001). The erythema of
the treatments with microneedling (microneedling and mi-
croneedling+5-FU) was significantly superior to the treatment
with 5-FU alone. On day 30, there was no significant difterence
between treatment (Kruskal- 1-Wallis; p=0.212). On days 90 and
180, there was no erythema for any of the treatments evaluated
(Graph 5).

Adverse events

In the group treated with 5-FU, we observed that on day
30, all patients (100%) showed hyperpigmentation, with complete
resolution of this adverse eftect before the end of the study (day
180). Regarding microneedling alone, only 40% (four buttocks)
of the cases showed hyperpigmentation on day 30, absent in the
following visits. In patients treated with microneedling+5-FU,
80% (eight buttocks) showed hyperpigmentation on day 30, 50%
(five buttocks) on day 90 and 10% (one buttock) maintained this
adverse effect until the end of the study (Graph 6).
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GRAPH 3: Percentages of results for patient subjective burning sensation
over treatment days
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GRAPH 5: Percentages of results for patient subjective erythema over
treatment days

DISCUSSION

In this study, 20% of the buttocks treated with micronee-
dling alone or associated to 5-FU had excellent or very good
response. Despite the absence of statistical difference regarding
the degree of improvement between the three techniques, it is
worth highlighting that in the group of 5-FU alone, no buttock
achieved an excellent or very good result. However, most but-
tocks treated with any one of the modalities achieved, at least,
mild improvement of the lesions. The lack of statistical signif-
icance can be explained by the sample with reduced number
participants or due to the single treatment application.

Nassar et al compared microneedling and microderm-
abrasion with sonophoresis for the treatment of stretch marks
on the thighs and legs. In this study, they included 40 patients,
* Treated with three sessions of microneedling and the remain-
ing with 10 sessions of the other technique. They observed that,
with microneedling, six (30%) showed excellent results and eight
(40%) very good, against two patients (10%) with exce]lelrét re-
sponse and six (30%) very good with the other technique. Ina
similar study, Park ef al treated 16 patients with stretch marks in
different locations with three sessions of microneedling without
comparing it to other techniques. They observed an excellent
improvement in seven (43.8%) pa7tients and minimal to moder-
ate improvement in nine (56.2%). In this protocol, we obtained

100%
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GRAPH 4: Percentages of results for patient subjective pruritus over
treatment days

GRAPH 6: Percentages of results for patient hyperpigmentation over
treatment days
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20% success with microneedling alone or associated to 5-FU
with only one session.

In the study by El-Samad et al, 60 patients with vitiligo
were treated with intralesional 5-FU associated to NB-UVB. As
a result, there was increased global repigmentation on the side
treated with 5-FU when compared to the one tr?ilted with NB-
UVB alone, on all parts of the body (p <0.001). " The study by
Kalil et al suggests that the association of one medication or cos-
metic formulation with microneedling could enhance the result
in 28%." In this study, the group of 5-FU alone demonstrated a
mild response in 70% of cases and good in 20%. In the group of
microneedling with 5-FU, 10% achieved an excellent response;
10%, very good; and 60%, mild. Despite the difference between
the techniques not being statistically significant, we believe that
5-FU associated to microneedling can be more effective.

Regarding patient satisfaction, the three treatments had
good evaluations. The techniques of microneedling alone or as-
sociated to 5-FU were considered very good and good by 40%
and 50% of the participants, respectively. In the group treated
with 5-FU alone, we observed that 20% and 60% of patients
considered the technique as very good and good, in this se-
quence. We concluded that, despite not having a statistical differ-
ence between the treatments, the level of satisfaction was higher
in those patients submitted to the techniques with micronee-
dling. This finding is positively correlated to the degree of im-
provement obtained with these techniques.

Regarding the subjective parameter of irritation, burn-
ing sensation was higher with microneedling and microneedling
with 5-FU on day 2 (visit 2) when compared to burning sensa-
tion caused by the treatment with 5-FU alone. In the following
visits, there was no burning sensation for any of the patients. This
initial discomfort is explained by the use of needling, causing
trauma to the skin, associated to the effect of burning sensatoi%ré
generated after 5-FU application, as reported in the literature.

Pruritus from treatments with microneedling on day 2
(visit 2) and day 30 (visit 3) was also slightly worse when com-
pared to the treatment with 5-FU alone. However, there was
no statistically significant difterence between the treatments. We
verified that there are no publications reporting pruritus after
these treatments, however, in this study, pruritus was mild and
transient in most cases.

The erythema of treatments with needling was much
more pronounced when compared to treatment with 5-FU
alone on day 2 (visit 2). On day 30, the erythema was still slight-
ly more intense in the treatments with microneedling. In 2013,
Lima ef al described that, after injury caused by microneedles in
the skin, vascular ectasia and leakage of red blood cells take place
in the dermis. Thus, erythema is explained by the presence of
traumas with vascular involvement, being a desired effect in the
removal of damaged subepidermal collagﬁen followed by replace-
ment by new collagen and elastin fibers.
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In this study, we determined that hyperpigmentation
was present in the three treatment groups, however, it was more
prevalent in patients treated with 5-FU alone on the visits of
days 30 and 90 when compared to the other techniques. We
observed that this effect disappeared before the end of this pro-
tocol, except for a patient treated with microneedling plus 5-FU,
in which the stretch mark maintained the coloration of three
tones above the color of the adjacent skin up until the last visit.

In all studies evaluated on the treatment of stretch marks
with microneedling alone, we find only the citation of _})gst—in—
flammatory hyperpigmentation, but transient in nature. -

The main limitations of this study were the small size of
the sample and the restriction to one treatment session, whereas
in the literature the final result was assessed after three sessions,
as in the studies by Nassar and Park.”

CONCLUSION

In this study, there was excellent (10%) and very good
(10%) clinical improvement in the cases treated with micronee-
dling + 5-FU. Microneedling alone obtained a very good re-
sponse in 20% of cases, while no patient showed excellent or
very good responses with 5-FU alone. However, all techniques
showed mild degree of improvement of the lesions.

This way, we verified that the groups treated with mi-
croneedling with or without 5-FU obtained excellent and very
good results, not observed in those treated with 5-FU alone.
These results correlated positively to the degree of patient sat-
isfaction, that was higher among those being treated with nee-
dling therapies. However, there was no statistical difference in
the two parameters evaluated.

We observed with all three techniques the presence of
pain, burning sensation, pruritis and erythema, but predomi-
nantly mild and transient in nature. Of the 15 patients treated,
residual hyperpigmentation persisted in only one. Thus, we con-
clude that the therapies are safe and well tolerated.

With this study we noticed that the application of more
sessions would probably yield better clinical results. Therefore,
we propose new studies comparing the three techniques, with a
larger sample, to evaluate if more sessions would result in more
expressive results. ®
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