Histologic evaluation of the reduction
of cutaneous melanin content after

microneedling on the chest
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ABSTRACT
Introduction: The chest is a photoexposed area that shows effects of photodamage. Mi-
croneedling is a safe option for the rejuvenation of this area, also leading to improvement
in dyschromia.
Objective: To evaluate histologic cutaneous response after three monthly sessions of mi-
croneedling for the treatment of dyschromia on the chest.
Methods: Three monthly sessions of microneedling, with 1.5mm-length needles were
performed, as well as skin biopsies before and 90 days after commencement of the study.
Histologic samples were evaluated with H&E and Fontana-Masson stains. Melanin content
was measured based on dermal clusters.
Results: Six patients between 38 and 67 years of age, phototypes II-1II, Glogau scale 1I-IV
were included. A positive correlation was observed between the time and dermal content
of melanin (p= 0.029): three sessions of microneedling reduced this content on D90 com-
pared to the beginning (6.4 £ 1.7 MC on DO versus 3.1 £ 0.4 on D90, p = 0.05). Three
patients reported global skin improvement on D90.
Conclusions: The proposed mechanism of microneedling to promote lightening includes
fibroblast proliferation and neocollagenesis in the upper dermis. This is the first study to eval-
uate the histology of the findings associated to lightening of the chest due to microneedling.
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RESUMO
Introdugdo: A regiao anterior do térax constitui drea fotoexposta que apresenta efeitos do fotodano. O
microagulhamento é opgdo segura para rejuvenescimento dessa drea, promovendo também a melhora
de discromias.
Objetivo: Avaliar a resposta histologica cutdnea apos trés sessoes mensais de microagulhamento para
tratamento de discromias da regido anterior do térax.
Meétodos: Foram realizadas, trés sessoes mensais de microagulhamento com agulhas de 1,5mm de
comprimento, e também bidpsias cutdneas antes e 90 dias apés o inicio do estudo. As amostras his-
tolégicas foram avaliadas com as coloragoes de HE e Fontana-Masson. O contetido de melanina foi
mensurado com base em clusters dérmicos.
Resultados: Seis pacientes com idades entre 38 e 67 anos, fototipos II-1I1, escala Glogau II-1V
foram incluidos. Uma correlagao positiva foi observada entre o tempo e o contetido dérmico de melani-
na (p= 0,029): trés sessées de microagulhamento reduziram esse contetido no D90 em comparagio
com o tempo inicial (6.4 £ 1.7 MC em DO versus 3.1 = 0.4 em D90, p = 0.05). Tiés pacientes
relataram melhora global da pele no D90.
Conclusées: O mecanismo proposto do microagulhamento para promover clareamento inclui prolif-
eragdo de fibroblastos e neocolagénese na derme superior. Esse é o primeiro estudo a avaliar histologi-
camente os achados associados ao clareamento da regiao do térax decorrente do microagulhamento.
Palavras-chave: Agulhas; Histologia; Melaninas; Térax
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INTRODUCTION

The chest is an area that can reveal skin ageir11g, since it is
exposed to the sun and is frequently left untreated. The aspect
of photodamaged skin in this region, that shows skin laxity, dys-
pigmentation, xerosis, wrinkles, freckles and poikiloderma leads
to the patient’s aesthetic dissatisfaction, who looks for effectlive,
safe treatment options, with the shorter downtime possible. In
this context, the use of microneedling associated to drug deliv-
ery has been demonstrated as an effective and safe treatment,
amongst the available therapeutic arsenal.

In a previous study, the authors observed positive clin-
ical results in the overall rejuvenation of the chest with three
sessions of microneedling and drug delivery, with significant im-
provement in the skin’s texture and firmness. Besides, clinical
improvement in dyspigmentation, with lightening of thg treated
area and achievement of even skin color was observed.

The lightening effect of the technique of microneedling
associated to drug delivery is described in patients with refrac-
tory melasma treated with the technique alone or associated to
topical lightening agents in drug delivery, such as t1ranexamsi_c7
acid, hydroquinone, rucinol, sophora-alpha and ascorbic acid.
Additional studies associating the lightening effect of micronee-
dling for the treatment of the chest were not found in the liter-
ature, highlighting the need of further studies that substantiate
those findings.

In this context, this study aims to evaluate the histologi-
cal response observed in the skin after treatment of dyspigmen-
tation in the region of the chest with microneedling.

METHODS

The present study aims to evaluate histologically the pro-
cedure of skin microneedling on the region of the chest. The pa-
tients were evaluated before the procedure (D0) and after three
monthly sessions (D90).

The study was set up according to good quality proce-
dures and knowledge of the participants, who signed a consent
form, the patients were randomly included in the study. The
exclusion criteria involved past history of keloid scar, use of
isotretinoin, treatment with steroids or anticoagulants, collagen
vascular disease, presence of skin infection in the treatment area,
skin cancer, warts and pregnancy. Besides, patients were advised
to discontinue medications and/or herbal products that could
affect blood coagulation, such as aspirin, vitamin E, gingko bilo-
ba, garlic capsules, ginseng and ginger for at least 3 days before
each procedure of microneedling.

The procedure of microneedling

As preparation for the procedure of microneedling, the
participants were submitted to marking of the chest area shaped
as an inverted triangle, where the line of the base of the triangle
has as reference points the external aspect of the right and left
clavicles, and the top of the triangle converges to the intermam-
millary center, delineating the area of the procedure (Figure 1).

After marking, the region to be treated with micronee-
dling was prepared with topical anesthetic (lidocaine gel 23%
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and tetracaine 7%) one hour prior to the procedure. With the re-
gion anesthetized, the gel was removed with 0.2% chlorhexidine
solution and a qualified dermatologist performed the procedure
of microneedling with the device Dr. Roller (Anvisa registra-
tion/MS: 80669600001, imported and distributed by the com-
pany MTO), a medical device made of 192 0.07mm-width and
1.5mm-length surgical steel microneedles arranged in a cylinder
(figure 2).The application technique consists in, with one of the
hands, positioning it in a 45° angle over the area to be treated
and, with minimal pressure, performing 10 movements in four
direction: horizontal, vertical, right diagonal and left diagonal.
Rolling the device leads to penetration of the needles many
times in the skin, causing microlesions that allow for the release
of growth factors and, therefore tissue remodeling.

Immediately after the procedure, the skin was cleaned
with 0.9% saline. The participants were instructed to clean the
area daily with soap and apply a complementary product with
mineral (inorganic) sunscreen SPE30/PPD 11.7 straight away,
zinc oxide and silicone based.

A B

FIGURE 1: Area of the chest as an inverted triangle A - Before (Do) and
B - After (D90) the application of the procedure of microneedling

FIGURE 2: medical device Dr. Roller® used to perform the procedure of
microneedling
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Histological evaluation of skin samples on D0
and D90

With the aim of evaluating microscopic changes induced
by microneedling, biopsies of the region treated were obtained
with 4mm punches, of each of the 6 patients before and three
months after starting treatment. Both areas biopsied on DO and
D90 were located 1cm medially to the middle third of the right
side of the inverted triangle and 0.5cm away from the previous
biopsy (Figure 3). (Figure 2). Finalizing the procedure, the skin
was sutured with Mononylon 5-0 suture.

The skin samples collected on DO and D90 were fixated
in 10% formaldehyde solution and incorporated into paraffin.
They then underwent histological cuts of 3um and were pro-
cessed using the universal staining hematoxylin-eosin (HE). In
the histological slides, inflammatory and actinic lesions were ex-
cluded, and the quantity and distribution of melanin were iden-
tified in an imprecise manner.

The histochemical reaction of Fontana-Masson (FM)
was also performed, which is specific for the identification of
melanin, naturally showing a tan/brown coloration, but as show-
ing black with this reaction, which makes its identification easier.
With the aim of demonstrating the overall aspect of the quality
of the staining, photomicrography of the FM staining was per-
formed with 100x magnification (Figure 4).

The FM reaction allowed for the categorization of the
distribution and the amount of melanin in the skin’s microar-
chitecture. Regarding distribution, two compartments were
considered: papillary dermis and reticular dermis. To obtain the
amount of melanin, the amount of melanin clusters was consid-
ered (MC) distributed along the dermis. For counting the MC,
microscopic fields with 400x magnification were used (HPE
high power fields). For final identification of the amount of MC
in each sample, the mean MC/HPF was considered. Therefore,
the global mean papillary and reticular of MC/HPF in groups
DO and D90 was determined.

Subjective evaluation

The subjective evaluation was performed through a
structured questionnaire individually answered by all patients
on D30 and D90, based on their perception of the treated area
regarding the following aspects: texture, wrinkles, color, shine,

FIGURE 3: Areas biopsied on Do and D9o
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smoothness, firmness and overall appearance. The answers were
classified into 4 scales regarding the improvement in the skin of
the area treated: 1 — none; 2 — little; 3 — a lot; 4 — very much.
Besides, it was also informed if the patient noticed ‘any improve-
ment with the treatment’ and the answers were classified as: 1
—no; 2 — yes.

STATISTICAL ANALYSES

Data were analyzed using the statistical software SPSS
version 21, IBM Corporation. Quantitative variables were com-
pared between DO (before) and D90 (after) by GEE and post
hoc comparison of Bonferroni. To evaluate differences in quali-
tative variables, Fisher’s exact test was performed. P < 0.05 was
considered statistically significant.

RESULTS

Six healthy Caucasian patients, with ages between 38 and
67 years, Fitzpatrick phototype II and III, and Glogau ageing
scale between IT and IV participated in the study (Table 1).

Histological evaluation of skin samples on D0
and D90

There was significant interaction between the effect of
time and the type of dermis (p = 0.029), therefore, it was verified
that three sessions of microneedling (D90) tend to reduce the
mean melanin clusters (MC) in the reticular dermis in compar-
ison to the baseline mean (D0) (6.4 £ 1.7 went down to 3,.1 +
0.4, p = 0.05). Figure 5 shows histological images before (DO0)
and after (D90) treatment. There was no statistically significant
difference regarding MC means in the papillary dermis in the
two intervals (p = 0.47).

Subjective evaluation

Of the six patients, three reported improvement of the
skin on D90; however, this improvement was not statistically

TABLE 1: Baseline characteristics of the sample

n=6

Age - years (M=SD) 55.2+11
Gender - Female (n;%) 6;100
Phototype* (n;%)

I 2;33,3

1 3;50
Ageing scale**(n;%)

I 1316,7

m 2;33,3

\% 1;16,7
Smoking - No (n;%) 6,100
Hormone use - No (n;%) 5;83,3
Menopause - No (n;%) 3;50
Previous treatment — No (n;%) 5;83,3
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FIGURE 4: Photomicrography of FM staining with x100 magnification
demonstrating the overall aspect of the quality of the staining

C D

FIGURE 5: A - B: Pre-treatment biopsy of a phototype Il patient. In this im-
age, histology shows a significant number of melanocytes in the basal
layer of the skin. Images were stained with Hematoxylin & eosin (original
magnification x40); ¢-D: Histological analysis three months after treatment
suggesting a reduction of the number of melanocytes with improved skin
pigmentation in the areas treated with microneedling. The reduction of
melanin seems to be relatively homogeneous in the extension of the epi-
dermis evaluated (original magnification x20)

significant (p = 0.256) when compared to the results on D30.
Two patients did not observe improvements on the area with
treatment on D90 and one did not complete the questionnaire
at the end of the study.

Three patients showed some kind of symptoms on the
region soon after treatment with the roller,among them: erythe-
ma, erythema with burning sensation and excessive skin dryness
with mild burning sensation.

DISCUSSION

Procedures that stimulate regenerative mechanisms of
the body and activate injury healing in the treated skin without
wound formation has been the focus of clinical research for a
variety of skin conditions. The use of microneedles for percuta-
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neous induction of collagen arises from microinjuries that reach
the papillary and reticular dermis; to reach the dermls it is nec-
essary a minimum length of the needles of 1. 5mm.” As final re-
sult, there 1s partial disruption of the skin barrier, and cytokines
are released, as interleukin-1-alpha, interleukin-8, interleukin-6,
TNF-alpha ¢ GM-SCE Five days after the injury, a fibronectin
matrix is formed, and the deposition of collagen is initiated, ini-
tially composed of type III collagen, subsequently replaced by
type I collagen

El-Domyati et al." studied the effect of microneedling
with 1mm needles for facial rejuvenation in 10 patients sub-
mitted to 6 sessions of microneedling every 2 weeks, observing
clinical improvement in skin ageing with correspondent histo-
logical improvement: statistically significant (p < 0.05) increase
in ep1dermal thickening with better formation of the papillary
dermis."” After the sessions, the patlents presented erythema and
edema, that settled over two days

Results of another study, in which 22 patients with re-
fractory melasma, unresponsive to topical bleaching agents and
sunscreen were treated with two sessions of microneedling every
30 days, demonstrating that 100% of patients reported satisfac-
tion Wlth the area treated after the end of the treatment pro-
tocol.” The author concluded that microneedling with 1.5mm
length needles can lighten skin blotches in patients with refrac-
tory melasma and that the use of skin bleaghing agents and e
sunscreen is mandatory after the procedure. Another study by
the same author conducted two monthly sessions of micronee-
dling in six women with refractory facial melasma.” The study
demonstrated improvement of melasma in all patients, and his-
tological analyses showed epithelial thickening, reduction of ep-
ithelial melanin pigmentation and densification of collagen in
the upper dermis. The mechanism of action proposed, by which
microneedling promotes improvement of hyperpigmentation
such as melasma, includes fibroblast prolife7ration and neocolla-
genesis in the upper portion of the dermis. These events would
restore the damage to the basement membrane and in the upper
portion of the dermis, aV01d1n§ the contact of melanocytes with
dermal melanogenic stimuli. Besides, once microneedling
causes epidermal thickening, the procedure would promote an
additional protection to UV radiation.”

Until now, evidence- based treatment protocols for mi-
croneedling are not available.” However, mlcroneedhng is a safe
? Besides, its ef-
fects reach a maximum benefit between elght and 24 weeks,

option for the treatment of scars and wrinkles.

with variations observed between the authors.'

In a recent study, 12 patients were treated with three
sessions of microneedle radiofrequency (Endymed Intensif,
EndyMed Ltd., Cesarea, Israel) for rejuvenation of the chest re-
gion, performed every three weeks; clinical evaluation by two
blinded dermatologists using the Global Aesthetic Improvement
Scale demonstrated that 67% of the patients treated showed
global improvement of the area, what 1nc1uded improvement
in wrinkles, skin texture and firmness. Clinical information
regarding improvement of dyspigmentation in the treated area
were not mentioned by the authors.
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This study endorses the literature particularly regarding
the significant reduction in melanin clusters in the dermis with
improved pigmentation of the skin treated with microneedling.
Despite other parameters tested not showing statistical signifi-
cance, the data are clinically relevant so that other studies with
a larger sample can be conducted, with the aim to confirm the
efficacy of this treatment. We acknowledge the small sample size
as an important limitation of this study, as well as the number of
treatment sessions. We identify the need for future studies with
larger samples that can better represent a longer follow-up pe-
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