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Abstract

Reflectance confocal microscopy (RCM) is an in-vivo, non-invasive imaging modality that provides a high-resolution
image of the epidermis and upper dermis. RCM has been utilized as a diagnostic aid for several inflammatory, infectious,
and malignant skin conditions; however, its use for clinical and aesthetic skin purposes has not been well established. The
purpose of this review is to describe the landscape of RCM utilization for the application of aesthetic skin conditions. A
comprehensive literature search was conducted using PubMed using the search terms “reflectance confocal microscopy
cosmetic”, and “reflectance confocal microscopy aesthetic”. The search was limited to clinical and animal studies pub-
lished in English in the last 10 years. RCM must have been utilized to measure an aesthetic dermatological outcome to be
eligible for the review. After data abstraction, a total of 46 studies that met the inclusion criteria were identified. The most
common utilization of RCM for cosmetic conditions included treatment monitoring and skin morphologic characterization.
The primary skin conditions evaluated included skin aging, pigmentation, skin dryness, irritated, and sensitive skin related
conditions. Treatment monitoring was primarily conducted for topical agents for skin hydration, skin UV protection, acne,
skin dryness, and skin pigmentation purposes. Identification of histo-structural correlations with aesthetic skin conditions
may pave the way for future aesthetic drug development. As the popularity of cosmetic dermatologic procedures continues
to increase, utilization of RCM for skin characterization and treatment monitoring may be beneficial.
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Introduction concentrating light through an objective lens onto a spot on

the sample through a detection pinhole, with a subsequent

Reflectance Confocal Microscopy (RCM) is a noninvasive
imaging modality for assessing the skin, that provides a hor-
izontal view from the surface of the skin down to the super-
ficial dermis, via focused illumination of light at specific
skin morphologic structures [1]. The methodology involves
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collection of the reflectance signal. The resulting images
develop from variations in refractive indices of skin com-
ponents due to light backscattering. Currently, two RCM
probes are prominently employed: the static RCM (Viva-
scope 1500) and a handheld RCM device (Vivascope 3000),
both contributing to the evolving landscape of dermatologic
diagnostics.

The current clinical applications and FDA-approved
indications for RCM predominantly focus on its utilization
in the evaluation of skin tumors, inflammatory, and infec-
tious conditions [2—4]. It has been successfully character-
ized for a variety of dermatologic conditions, including
eczema, psoriasis, fungal conditions, scabies and demodex
mites. RCM’s serves as a diagnostic aid, enhancing both
specificity and sensitivity in diagnosing skin conditions as
well as mapping margins during cancer resections and exci-
sions [5]. However, studies assessing RCM in the context of
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cosmetic and aesthetic conditions are limited. As the num-
ber of cosmetic dermatology visits continue to increase,
utilization of this promising, non-invasive imaging method
may enhance treatment efficacy monitoring and reduce the
need for biopsy. The aim of this review is to describe the
landscape of RCM utilization in the application of aesthetic
skin conditions.

Methods

A comprehensive medical literature review to evaluate the
aesthetic applications of reflectance confocal microscopy
(RCM) using PubMed was performed. PubMed search
terms utilized included “reflectance confocal microscopy
cosmetic”, and “reflectance confocal microscopy aesthetic”.
The search was limited to publications of randomized clini-
cal trials, observational studies, case reports, case series,
and animal studies that were published within the last 10
years. RCM must have been used in some capacity to mea-
sure an aesthetic dermatological outcome in vivo. Certain
conditions such as acne, and atopic dermatitis, have signifi-
cant overlap in medical and cosmetic practices and were
both eligible for this review.

Literature reviews, systematic reviews, scoping reviews,
studies not in English, studies missing data, and studies
without full access were excluded. The parameters of inter-
est were study name, study type, sample size, aesthetic con-
dition, intervention details, RCM measure assessed, RCM
related results, and key study conclusions.

Results

After initial abstraction, a total of 46 studies met the inclu-
sion criteria (Table 1). Majority of the studies evaluated
RCM for treatment monitoring in aesthetic skin conditions
(Table 2), and the remaining studies primarily character-
ized morphological changes in cosmetic skin conditions
(Table 3).

Healthy skin and film-forming effects

RCM has been utilized to measure the efficacy of various
treatments and evaluate their film forming effect. In com-
parisons of two formulations containing starch and PEG-
75 lanolin with and without Spirulina maxima dry extract,
RCM found improvement of SC morphology, increased
structure of epidermis granular layer, and a reduction in
furrow distance was observed 30 min after application of

@ Springer

formulation (» <0.001), with no difference in the efficacy of
both formulations in promoting film formation [6].

In evaluation of gel and emulsion formulations with Kap-
paphycus alvarezii and Caesalpinia spinosa extracts, RCM
demonstrated a reduction of furrow width between islands
of keratinocytes on the surfaces of the skin, formation of
film on the skin surface, and an increase in skin surface
brightness through increased skin stratum corneum reflec-
tance before and after, the emulsion formulation compared
to the gel formulation after 1 h of application [7].

Photoaging and sunscreen effects

RCM has been utilized to evaluate physio-mechanical and
film-forming properties of sunscreen and biopolymer clini-
cal applications. RCM identified increased SC thickness,
increased inter-keratinocyte reflectance (both p<0.05) after
application, and improvement in furrow morphology and
furrow reduction [8].

RCM has also been utilized for the evaluation of pho-
toaging. Examination of the sun-exposed malar area, the
anterior aspect of the ear lobule, and the sun-protected pos-
terior aspect of the ear lobule indicated a higher frequency
of irregular honeycomb patterns, polycyclic papillary con-
tours, coarse collagen, huddled collagen, and curled bright
structures in sun-exposed areas, correlating with increased
epidermal thickness and furrow depth. Conversely, the sun-
protected posterior aspect of the ear lobule exhibited sta-
tistically higher values for thin reticulated collagen, mean
epidermal thickness, and the number of dermal papillae
(»<0.001) [9]. RCM can identify morphological and struc-
tural changes caused by solar radiation in different age
groups. In one study, patients aged 18—35 had mottled pig-
mentation (50%), polycyclic papillae (83%) and thin retic-
ulated collagen (83%) whereas in 40-60 year olds it had
huddled collagen (100%), curled bright structures (83%)
and irregular/absence of rings (50%) [10].

RCM has identified differences in skin morphology in
areas of sun exposure and sun protection habits, thereby
identifying differences in photoaging tendencies. For exam-
ple, Brazilian skin with increased solar exposure exhibited
a greater occurrence of rete ridge effacement (p<0.05) and
huddled collagen (»p<0.01) and reduced inter-keratinocyte
reflectance (p<0.01) under RCM than French skin [11].
Furthermore, RCM has demonstrated that skin with sun
protection has a significantly thinner stratum corneum com-
pared to the skin not experiencing sunscreen use (p<0.001),
along with a more defined and deeper papilla than without
sun protection (p=0.034) and with an irregular honeycomb
pattern, indicating morphological damage attributed to sun
exposure [12]. Upper epidermal layers with sun protection
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Table 1 Summary of search strategy for eligible studies

Identification of studies via databases and registers ]
) )
S
= Records identified from PubMed:
o Databases (n = 1)
% PubMed (n = 125)
o
3
Records screened Records excluded (duplication)
—>
(n=125) (n = 26)
Reports sought for retrieval Reports not retrieved
—>
2 (n=99) (n=7)
‘s
@
g
: '
n
Reports assessed for eligibility
(n=92) »| Reports excluded:
Additional studies identified (n = Nonclinical studies (n = 30)
12 included | Not relevant condition (n =
27)
Incomplete data (n = 1)
—
o . . :
g Studies included in review
3 (n=46)
(%)
=

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number
across all databases/registers)

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools
Source: Page MJ, et al. BMJ 2021;372:n71. doi: https://doi.org/10.1136/bmj.n71
This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/
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Table 2 (continued)

Study

@ Springer

Key study finding

RCM measure RCM related results

assessed

Intervention

Sample size Condition

Study type

RCM can be used to non-

Mean abundance of microcomedones and fol-

Cocoa butter topical Number of micro-

Comedogenicity

6

Prospective

Baek et.
al[45]

licles was higher in the comedogenic group than invasively determine the

control at 2 weeks (p<0.0419). Mean value of

comedones and

follicles

cream

observational

cohort

comedogenicity of product

diameter change was also higher in cocoa butter
group at (p<0.0026 at 2 weeks and p<0.0038

at 4 weeks)

Reductions in infundibular with thickened bright RCM can be utilized to

Morphology of pilo-

Topical anti-acne

product

Acne vulgaris

Prospective 20

Man-

quantitatively evaluate
infundibula/comedos

sebaceous infundibu- border, dilated infundibula/comedos, inflam-

lar alterations

observational
study

fredi et.
al[47]

matory papules and inflammation (all p<0.05),
increase in regular follicles and infundibula

(»<0.05) at 6 weeks post treatment

=sun

Q-switched alexandrite laser, SPF 50+

café au lait macules, QSAL

stratum corneum, CALM

ultraviolet B, UVA

reflectance confocal microscopy, SC

dermal epidermal junction, IPL

poly ethylene glycol, RCM

Figure legend: PEG

=hour

ultraviolet A, h

intense pulse light, UVB

protection factor 50 +, DEJ

have exhibited better morphological and structural skin fea-
tures than deeper layers, particularly for the dermal—epider-
mal junction, and photoprotection habits have shown strong
correlations with improvements for the dermal-epider-
mal junction and collagen networks [13]. RCM has hence
revealed that sun protection may play a more crucial role
than age in achieving enhanced morphological and struc-
tural skin features [14].

RCM can be utilized to assess treatment of photoaged
skin. In a study of 40 patients receiving essential oil for-
mulations, RCM displaced increases in epidermal thickness
(»=0.004) and papillary depth (p=0.03) [15]. Similarly,
irradiation with UVA and UVB in protective cream treated
areas compared to unprotected skin with RCM indicated
significant changes in bright epidermal cells (p=0.007),
parakeratosis (p=0.001), whereas areas not photoprotected
had absence of spongiosis, microvesicles, and blood vessel
dilation (»<0.05) [16]. RCM can be used to evaluate effi-
cacy of sunscreen and cosmetic formulations, for example
one study found a formulation containing ascorbyl tetraiso-
palmitate and rice peptides led to increased granular layer
thickness and increased keratinocytes per area [17].

Aging skin

RCM has been utilized to evaluate structural changes of
aged neck skin treated with laser skin resurfacing treatments.
Findings include improvement in dyschromia (p=0.0002),
and wrinkles (»p=0.0004) with no changes in laxity [18].
Nasolabial folds treated with hyaluronic acid dermal fill-
ers show a 32% increase in height of the JED at 12 months
(»<0.001) [19].

The appearance of the epidermis appearance following
0.5% cosmetic retinol application on alternate days and
indicated a decrease in the SC thickness (p<0.02), with a
5.3% overall decrease in epidermal thickness, along with an
increase in the presence of fibrillar collagen at weeks 8 and
12 (all p<0.0469) and a decrease in the presence of huddled
collagen at week 12 (p<0.0313) [20].

In evaluation of the efficacy of daily moisturizer with high
UVB and UVA photoprotection, RCM has demonstrated
reduced appearance of UV damage relating to spongio-
sis, microvesicles, sunburn cells and blood vessel dilation
[16]. RCM evaluation of a topical antioxidant serum con-
taining 15% L-ascorbic acid, neohesperidin, Pinus pinaster
bark, tocopherol, and hyaluronic acid revealed a significant
increase in SC thickness (p < 0.047) and a reduction of basal
membrane pigmentation (p <0.005) [21].

RCM can detect changes in papillary dermis following
anti-aging peptide topical applications. The depth of pap-
illary dermis was reduced from 108 to 63 pm (R*=0.517)
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Table 3 (continued)

Study
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Key study finding

RCM measure assessed RCM related results

Intervention

Sample size Aesthetic condition

Study

type

RCM can character-

Intake of collagen supplementation reduces fragmenta-
tion by 17.8% at 4 weeks and 31.2% at 12 weeks.

Degree of colla-

Oral collagen peptide

supplementation

Dry skin

33

Random-
ized,

Asserin,
et al.
[13]

ize level of collagen

fragmentation.

gen fragmentation

following

placebo

controlled

clinical
trial

Highest production of sebum in nose region, high num- RCM can evaluate

Skin characterization RCM visualization of

Oily skin

19

Prospec-
tive

Maia

pores, open and closed ber of sebaceous glands in the chin, and high number of comedones and seba-

comedones

using RCM of face, chin

and nose

Cam-

pores in the chin. ceous glands

obser-

et.al[28] vational

pos P,

study

Figure legend: SC

RCM

Skin surface micro-topography, retinol=RETO05,

epidermal thickness, SSMT=

café au lait macules

dermal-epidermal junction; ET

stratum granulosum; DEJ=

stratum corneum; SG

Reflectance Confocal Microscopy, QSAL

Q-switched alexandrite laser, CALM

with increases of +13.2% in dermal fiber circumference
(»<0.01). Additionally, reductions in subepidermal low-
echogenic band by 11% in the inner face (p<0.01) and
14.4% in the external surface of the forearm (p<0.01)
were noted following anti-aging cream application [22].
In another study evaluating retinoic acid and glycolic acid
gels, RCM identified changes in Glogau scoring, reduction
in dark spots and severity of wrinkles [23].

RCM has also been used to evaluate morphological and
structural characteristics of the skin in aging. With increas-
ing age, RCM found a noticeable rise in surface roughness,
the area of pores and the depth of skin furrows. Conversely,
the area, length of skin furrows, and number of skin ridges,
exhibited a decrease with age. RCM also revealed smaller
pores and finer skin surface micro-topography (SSMT) in
younger individuals [24]. In another study RCM has also
found a significantly more irregular honeycomb pattern of
keratinocytes and mottled pigmentation in the elderly (1.20
v2.24,p<0.05and 1.16 v 1.80, p<0.05, respectively) when
used to evaluate keratinocyte and papillary contours in order
to determine key signs of aging [25].

Cutaneous microcirculation

RCM measurements conducted on the volar aspect of a
randomly selected forearm in a fasting state in overweight
skin also have revealed an inverse correlation between the
condition of being overweight and dermal capillary density
(»<0.05), while blood cell flow have showed a positive
relationship (p<0.05) to being overweight. The increase in
both epidermal thickness (p<0.05) and cell size (p<0.05)
have indicated significant changes in human skin histomor-
phology in overweight individuals [26].

Skin dryness

RCM showed presence of micro-scales and surface irregu-
larity in dry skin, with decreases in scale score, furrow mor-
phology, and epidermal irregularity scores in moisturizer
applied areas (p<0.001). However, there were increases in
inter-keratinocyte reflectance in applied areas [27]. On the
other hand, Skin characterization of oily skin of the face,
chin, and nose reveal higher sebum production in the nose,
high sebaceous glands in the chin and high pores in the chin,
highlighting the usefulness of RCM in evaluating comedo-
nes and sebaceous glands in skin [28].



Archives of Dermatological Research (2025) 317:538

Page 13 0f 18 538

Sensitive skin

In sensitive skin, following treatment with a 1,435 nm non-
ablative fractional photothermolysis home-use laser device,
RCM played a crucial role in visualizing re-epithelialization
at 24 and 72 h after treatment, along with observing colla-
gen changes; in intralesional skin, the number of proliferat-
ing keratinocytes and viable epidermal thickness increased
at 24 and 72 h [29]. Disarranged epidermal honeycomb
structure and spongiform edema (p <0.05) have also proved
to serve as new skin signs for RCM evaluation of sensi-
tive skin [30]. RCM evaluation of facial chemical peeling
reveals changes in inflammatory cells after treatment with
decreased melanin intensity in basal dermal-epidermal junc-
tion with increased collagen fragmentation at 48 h, reveal-
ing the utility in RCM for highlighting the mechanism of
action of certain cosmetic procedures [31].

Abdominal striae

In stretch marks, RCM demonstrates an abnormal elonga-
tion in the shape of dermal papillae at the dermal epidermal
junction in stretch compared to normal skin. At the dermal
level, RCM indicates a parallel alignment of collagen bun-
dles, in contrast to the cross-linked appearance observed in
normal collagen. Following bipolar radiofrequency treat-
ment, RCM indicates dermal papilla becoming rounder and
collagen fibers exhibiting a shift from a parallel disposition
to a more reticulated pattern. Significantly, these RCM fea-
tures are found differed in the combination-treated and frac-
tional bipolar RF-only treated quadrants compared to the
control, (p-value=0.02) [32].

Pigmentation disorders
Pigmented lesions

After three sessions of Q-switched alexandrite laser (QSAL)
for the reduction of café au lait macules (CALMs), RCM
revealed that CALMs with irregular border presented with
shorter ret pegs and less papillae (p<0.05) following laser
treatment, in comparison to the smooth bordered lesions
[33]. Results also indicated an inverse relationship between
response treatment and length/abundance of ret pegs along
papillae. RCM can detect pigment load and structure of
granulomatous reactions secondary to cosmetic procedures,
such as makeup tattooing, revealing bright clusters in super-
ficial dermis and dark centers for macrophage nuclei [34].

Hyperpigmentation

In evaluation of the efficacy of skin whitening serum in
combination with spot-preventing SPF50+sunscreen in
reducing the appearance of melasma hyperpigmentation,
RCM detected improvement in melasma through detection
of reduced inflammatory infiltrate from baseline to the end
of treatment, as well as a reduction in melanophage and
dendritic cell abundance [35]. Similarly, reduction in the
cobblestone pattern and dendritic cell presence was associ-
ated with treatment success post treatment (p<0.001) [36].

In treatment of solar lentigo hyperpigmentation with a
dermocosmetic lightening product, RCM showed a statisti-
cally significant difference in papillary brightness (p<0.03),
as well as papillary contrast (p<0.03), ultimately suggest-
ing the efficacy of dermocosmetic lightening products in
reducing solar lentigo hyperpigmentation [37]. By detect-
ing focal peri adnexal brightness, RCM has also performed
treatment monitoring of solar lentigo by evaluating changes
in pigmentation in keratinocytes and DEJ following appli-
cation of a depigmenting agent [38]. SPF containing daily
creams have shown to decrease melanin contrast in treated
areas (p=0.075), and RCM has been identified as a tool to
allow better visualization of skin lentigines [39].

Additionally, RCM analysis of confocal section
sequences at areas of interest, focusing on cell shape and
brightness in the basal cell layer of cutaneous hyperchromic
lesions and in normal perilesional skin, has revealed that
low sunscreen use, and high sun exposure are associated
with a greater accumulation of melanin in the cells of the
basal layer, distributed irregularly amongst different kerati-
nocytes [40]. RCM provided a high contrast of melanin and
morphology of skin lentigines, allowing for a high-resolu-
tion visualization of pigmentary changes in sunscreen and
non-sunscreen applied surfaces [41]. It was also employed
to quantify changes in epidermal pigmentation (»p=0.0039),
following cosmetic applications, and show hyper-reflective
basal cells around non reflective papillary dermis with
increases in dermal papillae [42].

Other skin conditions
Irritant contact dermatitis

RCM can identify skins of skin irritation including cor-
neocyte, keratinocyte and papillary shape changes. It has
also been used to evaluate the preventative effect of topical
vitamin E application in decreasing detached coenocytes,
reducing damaged keratinocytes, and maintaining regular
dermal papillae (all p<0.05) [43]. In atopic dry skin, RCM
revealed increased organization and compaction of stratum
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corneum (SC) with use of both shower cream and lotion at
six weeks [44].

Comedogenicity detection

Following the utilization of cocoa butter to induce micro-
comedones, has shown an increase in the mean abundance
of microcomedones and follicles (p<0.0419), the mean
value of diameter change at two weeks (p<0.0026) and at
four weeks (p<0.0038) [45].

Acne Vulgaris

RCM imaging allows for visualization of the morphology
of the pilosebaceous unit, and demonstrates reductions in
comedones, papulopustular, and dilated infundibula with
bright borders following plasma exeresis treatment in active
acne [46]. These changes can also be described quantita-
tively, and RCM evaluating acne post topical treatment
showed reductions in inflammatory papules and inflamma-
tion (p<0.05), as well as increase in regular follicles and
infundibula (p<0.05) at 6 weeks post treatment [47].

Nails

RCM has also been used to characterize in evaluated treat-
ments for improving nail strength. Following application of
water-based nail-strengthening solution containing pista-
cia lentiscus and hyaluronic acid for nail brittleness, RCM
results signified a brighter more regular looking nail plate as
a well as a clear reduction in canaliform ridges and bright
white-pin point structures [48].

Discussion

The prevalence of cosmetic dermatology consultations and
procedures has been increasing, with over 11 million sur-
gical/nonsurgical procedures conducted in 2013 [49]. In
cosmetic contexts, RCM has primarily been investigated
for characterization and treatment monitoring purposes.
RCM allows for visualization of furrow and stratum cor-
neum morphology, epidermal changes, dermal papillae and
collagen, and pigmentation and melanin distribution. It
has clinical utility in evaluation of skin lesions and treat-
ment efficacy, along with characterization of photodamage,
aging, melasma, comedones, hyperpigmentation, and striae
distensae, before and after treatments.

RCM is a non-invasive imaging tool that may improve
the diagnostic accuracy and track treatment progress. RCM
imaging of the epidermis provides real time visualization
of epidermal keratinocytes, the dermal-epidermal junction,
superficial dermis and collagen bundles with hair follicles
(Fig. 1).

In contrast to normal skin, RCM can visualize changes
in photoaged skin including hyperreflective collagen bun-
dles, atypical honeycombing, mottled pigmentation and ill-
defined dermal-epidermal cell borders (Fig. 2).

Reflectance confocal microscopy has become an increas-
ingly helpful adjunctive tool to the clinical exam; through
creating horizontal images of the skin at the cellular and
subcellular level, a near histological resolution of the skin
can be evaluated at bedside. RCM has been utilized in
various diagnostic algorithms, including in assessment of
melanocytic and non-melanocytic lesions with high pooled
sensitivities of up to 92-95%. Additionally, RCM crite-
ria have been developed to evaluate features of basal cell

Fig. 1 Reflectance confocal microscopy imaging of normal skin. RCM
of normal skin at multiple levels. (A) RCM image at the level of the
epidermis. The hallmark feature, regular honeycombing, represent-
ing epidermal keratinocytes, can be seen along with skin furrows (red
arrows). (B) RCM image at the level of the dermal-epithelial junction.
Hyperreflective rings representing dermal papillae can be appreciated.

@ Springer

Due to the skin's innate undulations, a part of the overlying epidermis
with a honeycomb pattern can be seen in part of the skin (red arrows),
with a hair follicle at the center. (C) RCM image at the level of the
superficial dermis. Hyperreflective collagen bundles are visible (red
arrows), along with a few scattered hair follicles (yellow arrows)
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Fig. 2 Reflectance confocal microscopy imaging findings of normal
skin compared to photoaged skin. RCM of normal and aging skin at
multiple levels. (A) RCM image at the level of the superficial pap-
illary dermis in a 23-year-old. Hyperreflective collagen bundles are
visible (red arrows), along with a few scattered hair follicles (yellow
arrows). (B) RCM image at the level of the dermal-epithelial junction
in a 23-year-old. Hyperreflective rings representing dermal papillae
can be appreciated. Due to the skin’s innate undulations, a part of the
overlying epidermis with a honeycomb pattern can be seen in part of
the skin (red arrows), with a hair follicle at the center. (C) RCM image
at the level of the epidermis in a 23-year-old. The hallmark feature,

carcinoma and melanoma based off of dermoscopy and con-
focal features alone [50]. This poses a significant benefit in
improving diagnostic accuracy, limiting delays in treatment
initiation, and potentially limiting the need for biopsy in
cosmetically sensitive areas [50]. RCM can similarly guide
treatment clinically: mapping of large tumors may help
identify defining margins for correct surgical excision, and
treatment monitoring may assess treatment response and/or
recurrent disease [51]. Large scale studies evaluating its use
in cosmetic use has not been as extensively studied, but we
find its clinical utility in treatment monitoring and skin char-
acterization to be useful in assessing treatment response in a
variety of aesthetic skin applications.

Evaluations of cosmetic improvements in skin has pri-
marily been limited to clinical evaluations with/without
dermoscopy. The use of biopsy, which can illustrate histo-
structural changes at the cellular level, is limited in cosmetic

typical honeycombing, representing epidermal keratinocytes, can be
seen along with skin furrows (red arrows). (D) RCM image at the level
of the superficial papillary dermis in a 67-year-old. Hyperreflective
coarse collagen bundles are visible (red arrows). The overall density of
collagen bundles is decreased. (E) RCM image at the level of the epi-
dermis in a 67-year-old. Several patches of atypical honeycombing can
be seen, consisting of polygonal keratinocytes with ill-defined cell bor-
ders (red circles). (F) RCM image at the level of the dermal-epithelial
junction in a 67-year-old. Mottled pigmentation (yellow arrows) and
polycyclic papillary contours rings (green arrows) can be seen

indications due to risk of scarring, pain, bleeding, and infec-
tion [52]. Results from our study suggest that RCM is effec-
tive in illustrating changes in cosmetic use at the level of the
epidermis and dermis; an important finding that provides
another layer of objective evaluation of the skin when biopsy
is not indicated or practical (in aesthetic skin application).
Future large-scale studies are needed to prospectively ana-
lyze the efficacy of RCM treatment monitoring in cosmetic
applications including assessing treatment duration, product
selection, and condition of use.

The rising popularity of treatment for aesthetic condi-
tions has notably increased as individuals seek personalized
solutions to address cosmetic and aesthetic concerns.

One notable issue is the limited availability of objec-
tive comparator studies, making it difficult for both patients
and practitioners to assess the efficacy of various cosmetic
procedures comprehensively. Furthermore, the field is
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confronted with the task of addressing elevated patient stan-
dards and expectations, which encompass a range of prefer-
ences regarding physical appearance influenced by cultural,
historical, and media factors, and evolving over time [53,
54]. RCM seeks to address such obstacles by offering a
non-invasive means to comprehensively assess treatment
efficacy, providing detailed insights that enable tailored
interventions for diverse patient experiences.

There are some limitations to RCM for cosmetic pur-
poses. RCM has limited depth penetration of 350-400 pum
with decreasing resolution below 100-150 pm, affecting
visualization of the skin deeper than the papillary dermis.
Utilization of RCM on non-flat surfaces poses an applica-
tion challenge, and imaging of conditions that typically
obscure light as ulceration, bleeding, and crusting, have
limited visualization. The high cost of RCM machines and
limited practitioners trained in RCM utilization (approxi-
mately 4-6 months of training) and image interpretation
also limit its broad clinical use [55]. RCM takes signifi-
cantly longer than dermoscopy and is not a replacement
but rather serves as an adjunct for screening and treatment
monitoring. Future developments in RCM technology may
include development of greater depth of imaging, utilization
of color contrast technology, and integration with artificial
intelligence [55-58].

Conclusion

RCM is a non-invasive high resolution imaging tool that
provides real time, visualization of histologic changes in the
skin. RCM has been utilized for cosmetic purposes, primar-
ily to characterize epidermal and dermal structural changes
in furrow morphology, epidermal thickness, melanin, der-
mal-epidermal junction changes, keratinocyte structure,
dermal papillae, collagen changes, ridge effacement, and
inter-keratinocyte reflectance. Further histologic evalua-
tion may aid in clinical diagnoses and identification of mor-
phologic changes to identify new treatment developments.
Treatment monitoring has been successfully conducted
using RCM for various skin conditions, such as facial photo
damage, comedogenicity, pigmented lesions, melasma, brit-
tle nails, solar lentigo, acne, and abdominal striae following
topical treatments. RCM may provide a non-invasive real
time visualization of changes which guide treatment selec-
tion and treatment duration depending on changes at the
cellular level. High cost and education regarding RCM uti-
lization and imaging interpretation are important consider-
ations. Future studies should evaluate larger patient cohorts
with a variety of skin conditions and comment on diagnostic
efficacy of RCM in cosmetic conditions.
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