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Introduction: Photoaging and melasma are frequent dermatological complaints. Confocal
reflectance microscopy (CRM) is a recent technique that can be used for diagnostic evalu-
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INTRODUCTION

Photoaging and melasma are frequent complaints in
dermatological practices.'” From a clinical point of view, pho-
todamaged skin has wrinkles, changes in texture and pigmenta-
tion, and loss of elasticity and firmness.*> Patients with melasma
typically have brown spots with irregular borders and clear de-
limitation, located in areas exposed to the sun, especially in the
face and in women. Both dermatoses can have impacts on the
patients’ quality of life.>” In Brazil, roughly 8.4% of the popula-
tion have some pigmentation disorder, while 10% of the Latino
population living in the United States have melasma.”"

Solar lentigo, also known as senile lentigo or aging spot,
is a benign pigmentary disorder that arises with the process of
photoaging. This hyperchromia occurs in areas exposed to the
sun, especially in the dorsum of the hands, forearms and face.'"*
It affects more than 90% of the Caucasian population over 50
years of age.” Factors linked to its onset would be related to
exposure of the skin to external factors, such as ultraviolet (UV)
radiation, polycyclic aromatic hydrocarbons (pollution), and the
expression of growth and inflammatory factors.'>'*!”

Melasma is a pigmentary disorder characterized by the
presence of macules located mainly in the central, malar and /
or mandibular regions of the face."”'*"® Ultraviolet (UV) radi-
ation, female hormones (pregnancy, endocrine dysfunction, use
of oral contraceptives ) and inflammatory processes are involved
in its pathogenesis as triggering factors, associated with genet-
ic predisposition."”!*? This disorder’s pathophysiology has not
yet been fully elucidated, however some theories suggest that its
emergence would be linked to the increase in the expression of
melanogenic factors and specific receptors such as estrogen.""’
The increase in the number and caliber of blood vessels in the
affected region, as well as the increase in the expression of vas-
cular endothelial growth factor, is also involved.'®?

The diagnosis of pigmentary changes of the face is pre-
dominantly performed by clinical examination and / or histo-
logical examination, when there is suspicion of malignancy. A
new noninvasive technique, such as confocal reflectance micros-
copy (CRM), can assist in the clinical diagnosis and also contrib-
ute to increase therapeutic efficacy.?'"* In addition, CRM can be
applied in the quantification of epidermal pigmentation, * since
this methodology’s principle consists of the emission of infra-
red light on the skin and its subsequent selective capture when
reflected by cutaneous structures that have different refractive
indices, yielding black and white images. Keratin, melanin, and
collagen fibers of the dermis are hyperrefractive structures, being
visualized in a lighter color. >

Methods for instrumental evaluation of photodamaged
skin and melasma

There are currently a variety of techniques for instru-
mentally evaluating the skin, assisting clinical diagnosis.? Among
the methods available for evaluating melasma and photodam-
age, reflectance spectroscopy and high-resolution image analysis
stand out in the investigation of skin color and melanin distribu-
tion.”"*! The Cutometer® device (Courage-Khazaka, Germany)

evaluates the mechanical properties (changes in the elasticity and

Surg Cosmet Dermatol. Rio de Janeiro v.10 n.2 abr-jun. 2018 p. 127-31.

firmness) of the photodamaged skin. In addition, the analysis
of epidermis’ and dermis’ thickness using high frequency ul-
trasonography substantially contributes to the evaluation of the
therapeutic efficacy.”**

Confocal reflectance microscopy (CRM) is an advanced
technique that allows examination of the epidermis and pap-
illary dermis with a resolution close to that of histological ex-
amination, with the ability of identifying structures and cells
with high resolution.?** This technique’s basic principle involves
beaming infrared light on the skin and the selective capture of
this light, after being reflected by cutaneous structures such as
keratin, melanin and collagen fibers, whose refractive indexes are

diverse.?®

Confocal reflectance microscopy is considered a tool
for diagnostic confirmation of pigmentary changes in the pho-
todamaged skin and melasma, in this manner avoiding cutaneous
biopsy in the face.?

In light of this, the objective of the present study was to
evaluate the characteristics of the epidermis and papillary dermis
caused by pigmentary alterations linked to melasma and cuta-
neous photodamage using CRM, and to compare the findings
related to these alterations with the characteristics of the perile-

sional region.

METHODS

Recruitment

This pilot study was performed after approval by the
Research Ethics Committee of the Faculdade de Ciéncias Far-
macéuticas de Ribeirdo Preto (CEP / FCFRP, Protocol No.
1,418,673 / 2015). The study sample corresponded to 8 female
participants aged 38-50 years, Fitzpatrick phototypes II to IV,
with alterations of hyperpigmentation in the malar region, di-
agnosed with pigmentary skin alterations (n = 4) and melasma

(n=4).

Instrumental evaluation

Images of the malar regions were obtained in triplicate
(lesional and perilesional) using a confocal reflectance laser mi-
croscope VivaScope 1500 (Lucid, USA), having been standard-
ized using the coupled software Vivastack (Lucid, USA). The
images were obtained at every 1.5um, starting from the stratum
corneum up until the depth of 37.5um, and at every 3um up
until the depth of 132.5um. Based on the obtained images, the
thickness of the stratum corneum, the viable epidermis (gran-
ulosum, spinosum and basal layers), and the depth of the in-
terpapillary ridges were evaluated quantitatively and objectively.
Likewise, the presence and absence of hyperrefractive structures
in the perilesional and lesional region were evaluated qualita-
tively and subjectively. These evaluations were performed all
volunteers.

Statistical analysis

The data had normal distribution, meaning that the t-test
was used to compare the morphological alterations between the
lesional and perilesional regions. Results were expressed as mean
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values and standard deviations. A significance level of p <0.05
was used. The Origin8Pro® software (OriginLab, USA) was em-
ployed to evaluate the distribution of the data, while GraphPad
Prism 5% software (GraphPad Software, USA) assisted in the sta-
tistical analysis.

RESULTS

The quantitative and objective analysis of the data ob-
tained from the volunteers diagnosed with photodamage showed
a non-significant increase in the values of the thickness of the
stratum corneum and viable epidermis in the lesional region as
compared to the perilesional region. Also, a significant increase
(p <0.05) in the depth of the interpapillary ridges of the lesional
region was observed as compared with the perilesional region.
These findings were not observed among volunteers bearers of
melasma (Table 1).

Based on the qualitative and subjective analysis of the
images, it was possible to observe the presence of hyperrefractive
structures in the lesional region of all volunteers (Table 2 and
Figures 1L.e, 2L.e and 3L.e).

In all volunteers diagnosed with photodamage, it was
possible to observe a disorganized pattern for the interpapillary

TABLE 1: Comparison of the CRM findings related pigmentary changes

caused by photodamage and melasma in the lesional (L) and perile-
sional (P) regions

Stratum corne-  Viable epider- Interpapillary

Pigmentary disorder um’s thickness  mis’ thickness ridge’s depth
(nm) (um) (um)

Melasma
perilesional 25 +/- 4.5 32.9 +/-3.5 30.12 +/- 6.8
lesional 24.5 +[-1.47 33.6 +/-5.8 35.7 +/-10.1
Photodamaged skin
perilesional 21.6 +/- 2.6 30.8+/-4 23.5 +/-6.4
lesional 25.2 +/-7.6 46.3 +[-12.2 58.6 +/-16.2%

* p <0.05 related to the perilesional region. Values are expressed as mean
values and standard deviations.

129

ridges and accumulation of hyperrefractive keratinocytes in the
lesional region when compared to the perilesional region (Table
2 and Figure 1 L. JDE).

Two volunteers diagnosed with melasma presented hy-
perrefractive keratinocytes in the perilesional region (Table 2).
In addition, it was possible to observe the presence of dendritic
cells in the lesional region of a volunteer diagnosed with melas-
ma (Table 2 and Figure 2L.¢) and of melanophages in the lesion-
al region’s dermis of another volunteer who was also diagnosed
with melasma (Table 2 and Figure 3 L.d).

In a third volunteer bearer of melasma, it was possible to
observe a disorganized pattern for the interpapillary ridges in
the perilesional region (Table 2).

DISCUSSION

The images obtained by CRM evidenced the presence
of hyperrefractive keratinocytes in the epidermis of the regions
with benign pigmentation disorders. This outcome indicates the
accumulation of melanin in keratinocytes, which is one of the
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FIGURE 1: Lentigo solar: P - perilesional region; L - lesional region; Pe - per-
ilesional region’s epidermis; P. JDE: perilesional region’s dermoepidermal
junction; L. e: lesional region’s epidermis; L. JDE: lesional region’s der-
moepidermal junction

TABLE 2: Comparison of the CRM findings related to the pigmentary changes caused by photodamage and melasma in the lesional (L) and perilesional

(P) regions

Pigmentary Hyperrefractive keratinocytes Dendritic cells in the epidermis  Melanophages in the dermis  Disorganized pattern of inter-
disorder papillary ridges
Melasma L P L P L P L P
1 + + - - - - - -
2 + - - - - - - +
3 + - - - + - - -
4 + + + - - - - -
Photodamage L P L P L P L P
5 + - - - - - + -
6 + - - - - - + -
7 + - - - - - + -
8 + - - - - - + -

L: hyperpigmented region; P: perilesional region; +: presence; -: absence
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FIGURE 2: Melasma: P - perilesional region; L - lesional region; P.e - perilesion-
al region’ epidermis with ovoid cells suggesting inflammatory infiltrate; P.d:
perilesional region’s dermis; L.e: lesional region’s epidermis with dendritic
cells indicated by the arrows; and L.d: lesional region’s dermis

morphological consequences of photoaging.

Irregular deposi-
tion of melanin in the skin has been reported in CRM studies
and is characterized by the observation of bright structures due
to the high refractive index of melanin.?"

The disorganized pattern of the interpapillary ridges —
represented by a modification in the shape of the papillae, which
become polygonal — associated with irregular alignment, was
observed at the dermoepidermal junction in the lesional region
of the volunteers with pigmentary alterations due to photodam-
age.These changes are characteristic of solar lentigo, as described
in the literature.*"?* A significant increase (p <0.05) in the
depth of the interpapillary ridges of the lesional region and a
non-significant increase in the thickness of the viable epidermis
were observed in the volunteers who presented photodamaged
skin with solar lentigo. To date, according to histological studies,
the increase in the keratinocytes’ thickness in solar lentigo might

be related to hypertrophy or increased cell proliferation.”**
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