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RESUMO

INTRODUGAO: Desde sua introducdo na pratica da clinica médica, a Microscopia Confocal
de Reflectancia (MCR) vem contribuindo no diagndstico ndo invasivo de neoplasias
benignas e malignas da pele. Ela tem sido utilizada como ferramenta auxiliar em lesées com
achados equivocos ao exame clinico e dermatoscépico. A MCR tem reduzido
substancialmente a necessidade de realizacdo de bidpsias de lesdes benignas,
especialmente em locais anatdmicos de dificil acesso cirurgico. Os resultados obtidos tem
demonstrado excelente correlagdo com os aspectos histologicos, articulando-se como uma
ponte entre a dermatoscopia e a histopatologia. Os aprimoramentos tecnolégicos na
funcionalidade e dimensdes das sondas, e a subsequente disponibilizagao de equipamentos
mais compactos, como o Vivascope 1500 e o Vivascope 3000, vém, progressivamente,
revolucionando a abordagem médica das neoplasias cutaneas. Assim, a MCR ¢é atualmente
reconhecida como uma ferramenta adjunta no diagndstico in vivo ndo invasivo de neoplasias
cutaneas, na delimitacdo de margens tumorais e no monitoramento da resposta ao
tratamento nado cirargico do cancer de pele. OBJETIVO: O presente trabalho tem como
objetivo o estabelecimento de critérios na MCR de lesbes cutaneas equivocas, e
correlaciona as caracteristicas observadas com os aspectos histoldgicos, no sentido de
validar uma ferramenta diagndstica néo invasiva, que permita diferenciar, com significativa
precisdo, as neoplasias benignas e malignas da pele. CONCLUSOES: Os aspectos
morfoldgicos observados a MCR na avaliagao das estruturas da pele mostram equivaléncia
com o0s achados histolégicos, permitindo plena comparacdo entre as imagens da
microscopia confocal e as imagens histopatolégicas. O equipamento de MCR com pistola
portatil (handheld ) (HH-RCM) permite o acesso a areas anatdmicas curvadas e pode ser
aplicado diretamente a superficie cutidnea, sem a necessidade do anel de fixagao, tornando
0 exame da microscopia confocal mais factivel e rapido. O modelo HH-RCM é capaz de
diagnosticar com precisdo papulas solitarias faciais inespecificas, dentre elas: carcinoma
basocelular (CBC), ftricoblastoma desmoplasico, carcinoma escamocelular (CEC),
hiperplasia sebacea e nevo melanocitico intradérmico. O equipamento tradicional para
realizagdo da MRC, assim como o modelo portatii HH-RCM, demonstram um alto valor
preditivo positivo no diagnéstico do CBC. O modelo tradicional mostra um valor preditivo
negativo maior que o modelo portatil, devido ao seu campo de visdo mais largo, oferecendo
uma visao da arquitetura total das lesbes maiores que 1,0 mm. A MCR se mostrou precisa
no diagndstico de ceratose seborréica clonal, enquanto que, ao exame clinico e a
dermatoscopia, aparenta aspecto semelhante ao melanoma maligno da pele. A mucinose
dérmica focal, apesar de clinicamente se assemelhar ao CBC, mostra caracteristicas na
MCR que permitem sua diferenciacdo do CBC. A MCR permite caracterizar o CEC
pigmentado pela presenga do padrao de favo de mel atipico nas camadas granulosa e
espinhosa da epiderme, associado a presenc¢a dos pequenos circulos brilhosos ao redor das
papilas dérmicas. O padrdo de distribuicdo dos vasos ao nivel da jungdo dermo-epidérmica
e derme papilar é relevante para o diagnéstico do CEC cuténeo. O sinal da “casa de botao”
na MCR associado ao padrdo de favo de mel atipico ao nivel epidérmico & importante no
diagnéstico do CEC in situ.



Palavras-chaves: Microscopia confocal de reflectdncia; Cancer de pele; Carcinoma
basocelular; Carcinoma espinocelular; Ceratose seborréica clonal; Lesbes equivocas
cutaneas; Mucinose dérmica focal; Neoplasia cutdnea; Tricoepitelioma desmoplasico.
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ABSTRACT

INTRODUCTION: Since its first introduction in a medical practice, Reflectance Confocal
Microscopy (RCM) has been contributing as a non-invasive diagnostic tool for assessment of
benign and malignant neoplasms of the skin. RCM has also been used as an adjunct tool for
diagnosing equivocal cutaneous lesions that lack characteristic clinical or dermoscopic
features. Use of RCM has led to a substantially decreased number of benign lesion biopsies,
especially in anatomic areas with limited surgical access. Multiple published studies show a
tight correlation between the RCM and histologic features, positioning RCM as a bridge
between the dermoscopy and histology. The development of more compact equipment with
smaller probes, such as Vivascope 1500 and Vivascope 3000, has led to improved medical
assessment of cutaneous neoplasms. Many authorities consider RCM an important in vivo
non-invasive adjunct diagnostic tool for the diagnosis of skin lesions, as well as the
delineation of tumoral margins during surgery and for monitoring of the non-surgical
treatment for skin cancers. OBJECTIVE: This study proposes RCM diagnostic criteria of
equivocal cutaneous lesions and their histological correlation and validates RCM as a non-
invasive diagnostic tool that allows accurate differentiation between benign and malignant
neoplasms of the skin. CONCLUSION: The morphologic aspects of the skin’s structures
observed in RCM evaluation correlate well with their corresponding histologic findings. The
handheld RCM (HH-RCM) allows for fast evaluation of skin lesions located in curved
anatomic areas of the body and face without the necessity of the ring for fixation, allowing
evaluation of lesions that otherwise could not be evaluated with the bigger traditional RCM
probe. The HH-RCM can precisely diagnose nonspecific solitary facial papules, such as
basal cell carcinoma (BCC), desmoplastic trichoblastoma, squamous cell carcinoma (SCC),
sebaceous hyperplasia and intradermal melanocytic nevi. Similarly, the wide probe RCM
equipment, has shown a high positive predictive value for the diagnosis of BCC. The wide
probe RCM shows a higher negative predictive value compared to the HH- RCM for the
diagnosis of BCC likely due to its larger field of view, which allows the evaluation of the
whole architecture of lesions larger than 1,0 mm. The RCM has also proven very useful in
the diagnosis of clonal seborrheic keratosis. This benign skin growth often has clinical and
dermoscopic features that can mimic malignant melanoma. Focal dermal mucinosis,
although clinically similar to BCC, has different RCM characteristics that allows their
differentiation. The RCM findings for pigmented SCC include an atypical honeycomb pattern
at the level of the spinous-granular layers and small bright circles around the dermal papillae.
The pattern of distribution of the vessels at the dermal-epidermal junction and papillary
dermis showing the “buttonhole” sign is specific for SCC. The buttonhole sign associated
with the atypical honeycomb pattern at the spinous-granular layer is an important feature for
the diagnosis of SCC in situ.

Keywords: Reflectance confocal microscopy; Skin cancer; Basal cell carcinoma; Spinous
cell carcinoma; Clonal seborrheic keratosis; Equivocal skin lesions; Focal dermal mucinosis;
Skin neoplasm; Desmoplastic trichoepithelioma
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1.  INTRODUGAO

A tecnologia da microscopia confocal de reflectancia (MCR) foi criada em
1955, por Marvin Minsky. Sua patente foi obtida em 1957, e descrevia a
possibilidade de se realizar a analise de superficies, com visualizagcado instantanea
de imagens ampliadas com alta resolugéo, permitindo uma varredura da area, no
plano horizontal, ao se mover o ponto sob iluminagao do objeto em exame.

A primeira publicagcdo cientifica com dados e imagens geradas pelo
microscopio confocal foi de autoria de M. David Eggar e Petran, em 1967; os autores
relatam o projeto e a constru¢do do microscopio confocal. Em 1969, e depois em
1971, Davidovits e Egger publicaram os primeiros estudos utilizando o microscopio
confocal com varredura a laser na avaliagdo do tecidos organicos, utilizando
fragmento de nervo ex vivo (DAVIDOVITS et al., 1969).

A analise de tecidos vivos, contudo, foi iniciada anos apos, em 1980, quando
diversos grupos de pesquisas desenvolveram os primeiros estudos em material
proveniente de organismos humanos e de outros animais (GONZALEZ et al., 2003).

O mapeamento de pele humana com uso da MCR foi realizado em 1995, por
Rajadhyaksha e colaboradores, pioneiros na obtengcdo de imagens de alta
resolucdo, instantaneas e nao-destrutivas da pele. (RAJADHYAKSHA et al., 1995).

A MCR fornece imagens com detalhamento a nivel celular do tecido cutaneo,
no sentido horizontal, em camadas paralelas a superficie da pele. Assim, distingue-
se dos aspectos habituais da histologia convencional, que analisa os cortes de
tecido no sentido vertical, perpendicular a superficie.

O principio da MRC envolve o uso de uma fonte de luz pontual que ilumina
um ponto focal na pele. A imagem refletida (reflecténcia) é entédo visualizada em um
detector apds passar por um pequeno orificio, permitindo, assim, que somente a
area em foco (confocal) seja detectada. Para criar uma imagem da arquitetura
completa da lesdo estudada, o ponto iluminado pelo feixe de luz € mapeado,
permitindo uma secao virtual de uma camada fina horizontal (microscopia) in vivo,
com uma resolugao lateral de 8x8 milimetros (mm). No plano vertical, MCR permite
a visualizagdo da epiderme e derme papilar, com um limite de profundidade em

torno de 200-250 micrémetros. A tecnologia da MCR se baseia no uso de laser de
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baixa poténcia (laser de diodo) que emite luz infra-vermelha de 830 nanémetros
(nm). A secédo Optica das imagens da MCR é comparavel a resolugéo das imagens
histopatolégicas de 30 X.

A MCR apresenta a vantagem de facultar a adogdo da conduta clinica em
fase antecipada ao exame histopatoldégico, com a possibilidade de realizagdo do
exame in vivo e em tempo real, sem dano a pele, fornecendo uma avaliagao de toda
a arquitetura da lesdo estudada numa segao horizontal.

As descrigdes obtidas pela MCR s&o importantes para orientar a definicao
das margens de seguranga nas ressecgdes cirurgicas, posto que fornecem melhor
delimitagdo das lesdes. Também a MCR contribui no direcionamento dos recortes
das secgdes de espécimens para os exames anatomo-patologicos. Assim, constitui
um elemento auxiliar para a histopatologia, que habitualmente avalia uma area
limitada do espécimen no plano vertical.

As imagens fornecidas pela MCR na avaliagdo de lesGes cutaneas s&o de
coloracdo preta e branca. Os padrdes visualizados s&o baseados na diferenga de
refracdo das varias estruturas da pele. Estruturas com alta refratividade aparecem
brancas e brilhosas, enquanto estruturas nao reflectantes aparecem escuras/pretas.
A melanina produz o maior contraste, com um indice de refracao de 1.7, permitindo
a identificacdo de melandcitos e queratindcitos pigmentados individuais, assim como
melandéfagos. A queratina também tem alto indice de refragao (IR=1.5), permitindo a
identificacdo de neoplasias queratinociticas da pele. Colageno e células
inflamatorias, também se apresentam iluminados na MCR. (QUE et al., 2015)

Existem dois tipos de equipamentos de MCR atualmente disponiveis para o
diagnostico de lesdes dermatologicas. O modelo de sonda larga (VIVASCOPE 1500;
CaliberID, Rochester, NY) compde as se¢des Opticas em um mosaico de imagens,
permitindo um campo de visdo de 838 mm? O modelo portatil (Vivascope 3000;
CaliberID, Rochester, NY), introduzido na pratica dermatologica em 2011, tem uma
sonda de pequenas dimensdes, 0 que permite a avaliacdo de lesbes em areas
curvadas da face e areas anatomicamente de dificil acesso. Este modelo fornece um

campo limitado de visdo de 131 mm?.
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Exemplos dos modelos Vivascope 1500 e Vivascope 3000, com suas
respectivas sondas:

VIVASCOPE®
L. 5 0 o

Vivascope 1500, modelo tradicional. A) Visdo geral. B) Sonda larga sendo
acoplada ao anel de metal fixado sobre a pele a ser avaliada.

C D

Vivascope 3000, modelo portatil. C) Visdo geral. D) Sonda pequena de facil

mobilizagdo.
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A sonda portatil se mostrou particularmente util no diagndstico de papulas
faciais solitarias. Apresentou uma sensibilidade de 93% e especificidade de 78% no
diagnostico do carcinoma basocelular. (FRAGA-BRAGHIROLI et al., 2014; CASTRO
et al., 2015)

Desde sua introduc¢do na pratica clinica, a MCR vem contribuindo como um
precioso apoio no diagnostico nao invasivo de neoplasias benignas e malignas da
pele. Ela tem sido utilizada como ferramenta auxiliar em lesées com achados
equivocos por ocasido do exame clinico e também no dermatoscoépico. Assim, a
MCR tem reduzido a necessidade de realizagdo de biopsias de lesdes benignas,
especialmente em locais anatdomicos de dificil acesso cirurgico, em regides
complexas do ponto de vista funcional (a exemplo das palpebras), e nas areas
esteticamente sensiveis. Neste sentido, a resolutividade da MCR mitiga a ansiedade
inerente a um processo cirurgico e a espera por um diagnéstico definitivo, e
ademais, diminui os custos para o paciente e para o servigo publico de saude.

Apesar do curto periodo de experiéncia médica com utilizagdo da MCR na
clinica dermatologica, pode-se ja afirmar que os resultados obtidos até no momento
tem demonstrado excelente correlagcdo com os aspectos histologicos, articulando-se
como uma ponte entre a dermatoscopia e a patologia. Torna-se imprescindivel, por
conseguinte, a sistematizacdo destes resultados com estabelecimento de critérios
diagnodsticos que facultem a interpretacdo dos aspectos morfolégicos observados
nos diferentes tipos de enfermidades da pele e dos estagios evolutivos das lesdes.

Na literatura especializada ja se encontram descricbes de alguns padrbes
morfologicos obtidos em exames realizados por MCR, que permitem a configuragao
de elementos importantes para o raciocinio diagnostico.

Evidenciamos a vantagem de utilizar os recursos da MCR na avaliagdo do
carcinoma basocelular pigmentado ao examinar um paciente com fototipo cutaneo
V. Devido a coloragao mais escura da pele, os achados clinicos e dermatoscopicos
do CBC pigmentado sao mais dificeis de serem apreciados, porém este dado n&o
influenciou a interpretacdo das imagens da MCR, sendo possivel a identificagdo da
ilha tumoral, rodeada por estruturas em fenda escuras ao nivel da jungdo dermo-
epidérmica (STEPHENS et al., 2013).

De forma pioneira, em 2013, descrevemos a presenga dos multiplos
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pequenos circulos brilhosos localizados na jungdo dermo-epidérmica, como um
critério na MCR para o diagnéstico do carcinoma espinocelular pigmentado. Este
aspecto descrito se correlaciona com os pequenos circulos marrons visualizados na
dermatoscopia, 0os quais correspondem aos queratindcitos basais pigmentados
atipicos, localizados ao redor das papilas dérmicas, observados na histopatologia
(FRAGA-BRAGHIROLI et al., 2013).

Com base nas consideracbes e dados supracitados, depreende-se a
necessidade de se ampliar os conhecimentos sobre o efetivo potencial diagnostico
da MCR na pratica médica.

O presente trabalho lida com o estabelecimento de critérios na microscopia
confocal de reflectdncia de lesbes cutaneas equivocas, e correlaciona as
caracteristicas observadas com os aspectos histolégicos, no sentido de validar uma
ferramenta diagnostica ndo invasiva, que permita diferenciar, com significativa

precisao, as neoplasias benignas e malignas da pele.
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2. JUSTIFICATIVA E HIPOTESE

Até a presente data, o método “padrédo ouro” para diagnostico de neoplasias
cutaneas da pele € a biopsia e a subsequente analise histolégica. No entanto, a
retirada cirurgica de lesbes de grandes dimensdes, mormente as localizadas em
areas anatdbmicas complexas, como a face, demanda a adogado de condutas que

reduzam as perdas funcionais e estéticas.

A MCR tem o potencial de evitar remogdes desnecessarias de lesoes,
principalmente na face, onde sequelas funcionais s&o importantes, e também os

pacientes sao mais relutantes com o resultado estético.

Tem também a MCR as fung¢des de guiar as incisdes nas biopsias de lesdes
complexas, de mapear as margens pré-cirurgicas e intra-operatorias, além de

monitorar a resposta tumoral nas terapias nao-invasivas.

O conjunto destes beneficios se reflete no aprimoramento do diagndstico
diferencial, evitando a ressecgdo desnecessaria de lesdes benignas, ou a melhor
delimitacdo da les&o, reduzindo a area de tecido excisado e as respectivas
sequelas. Trata-se, portanto, de evitar um grande numero de procedimentos
traumaticos e psicologicamente importantes, além de reduzir os impactos sociais e

os custos financeiros da atencéo a saude, neste setor.

A utilizacdo da Microscopia Confocal de Reflectancia (MCR) in vivo é recente
na pratica meédica. Atualmente, poucos Servigos de Dermatologia no Brasil dispdem
destes equipamentos, e todos encontram-se localizados na regido Sul-Sudeste do
pais; nenhum Servico da rede publica ou particular dispée desta tecnologia na
regido Norte-Nordeste. No entanto, considerando-se as evidentes vantagens
advindas do ponto de vista médico e, também, social e econémico, € de se prever
que logo sejam adquiridos e instalados novos equipamentos de MCR,
disponibilizando os procedimentos pertinentes para o Sistema Unico de Saude —
SUS em todas as regides do pais.

Os parametros basicos referentes as técnicas e métodos descritos no presente
trabalho tem o potencial de ampliar sua aplicacdo em diversas outras enfermidades

e condigdes clinicas. Neste sentido, justifica-se plenamente o investimento na



14

formacéo de profissionais e nas pesquisas sobre MCR in vivo, de forma a propiciar

continuados avangos no desenvolvimento deste importante campo médico-cientifico.

HIPOTESES

A MCR é uma ferramenta diagnostica ndo invasiva que diferencia com precisao

as neoplasias benignas e malignas da pele.

Ha correlacdo precisa entre os achados da MCR com as caracteristicas
observadas na avaliagéo histopatoldgica.
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3. OBJETIVOS

3.1 OBJETIVO GERAL

Analisar padrdes morfologicos de neoplasias benignas e malignas da pele
observados por microscopia confocal de reflectancia

3.2 OBJETIVOS ESPECIFICOS
1. Descrever a técnica da MCR aplicada na pratica médica da dermatologia.

2. Descrever os aspectos morfologicos observados a MCR na pele normal e

nos tumores de pele mais prevalentes.

3. Demonstrar a utilidade da MCR no diagnéstico de lesbes cutaneas

equivocas ao exame clinico e dermatoscépico.

4. Descrever os achados na MCR do carcinoma espinocelular pigmentado, e
nao pigmentado, e sua correlagao histopatolégica.

5. Comparar a sensibilidade, especificidade, valor preditivo positivo e valor
preditivo negativo dos equipamentos de MCR - Vivascope 1500 versus Vivascope
3000 - no diagndstico do carcinoma basocelular.

6. Descrever os aspectos morfologicos das lesdes cutaneas equivocas

observadas na MCR e correlaciona-los com os achados histopatologicos.
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4, METODOLOGIA

A Metodologia utilizada no presente trabalho encontra-se descrita em cada um
dos artigos cientificos publicados, inseridos no Capitulo 5 - RESULTADOS

5. RESULTADOS

5.1 ARTIGO DE REVISAO

Through the looking glass: Basics and principles of reflectance confocal
microscopy.

Syril Keena T. Que, Naiara Fraga-Braghiroli, Jane M. Grant-Kels, Harold S.
Rabinovitz, Margaret Oliviero, Alon Scope.

Journal of the American Academy of Dermatology 2015. Vol. 3 Number 2.

Situagdo- Artigo Publicado

Esta revisdo descreve os principios basicos da microscopia confocal de
reflectancia, suas aplicagbes no diagndstico das neoplasias cutédneas, assim como

suas limitagdes.

O artigo tem também o objetivo de descrever as caracteristica da pele normal
na MCR, além dos achados associados as neoplasias dermatoldgicas benignas e

malignas mais prevalentes.

Os autores descrevem os aspectos morfologicos confocais de lesdes benignas,
analisando a ceratose seborréica, lentigo solar, hiperplasia sebacia e nevo
melanocitico. Dentre as neoplasias malignas, os autores descrevem as

caracteristicas do carcinoma basocelular, carcinoma espinocelular e do melanoma.



REvVIEWS

Through the looking glass: Basics and principles
of reflectance confocal microscopy
Syril Keena T. Que, MD,” Naiara Fraga Braghiroli. MD," Jane M. Grant-Kels, MD,"

Harold S. Rabinovitz, MD,” Margaret Olivicro, ARNE, MSN,” and Alon Scope, MD™
Farmington, Connecticut; Miami, Flortda; Tel Aviv, Israel; and New York, New York

Reflectance confocal microscopy (RCM) offers high-resolution, noninvasive skin imaging and can help
avoid ohtaining unnecessary biopsy specimens. It can also increase efficency in the surgical setting by
hedping to delineate tumor margins. Diagnostic criteria and several RCM algorithms have been published
for the differentiation of benign and malignant neoplasms. We provide an overview of the basic principles
of RCM, characteristic RCM features of normal skin and cutanecus neoplasms, and the limiations and
future directions of RCM. (] Am Acad Dermatol 2015.73:276.84.)

Key words: bhasal oell carcinoma,; cutaneous oncology; melanoma; noninvasive imaging; reflectance
coafocal microscopy; squamous cell carcinoma; tumors/neoplasm.

ent, noninvasive imaging devices have emerged

as useful tools for diagnosing cutaneous
neoplasms. Reflectance confoczl micrescopy (RCM)
provides high-resolution, noninvasive imaging and
can be used as an adjunct 1o the management of skin
cancers. Herein, we describe for the general
dermatologist the basic prnciples of RCM, detail its
potential applications and current limitaticns, and
discuss RCM features of both normal skin and

cutaneous neoplasms.

I n this rapidly developing medical technological

FUNDAMENTALS OF REFLECTANCE
CONFOCAL MICROSCOPY

In vivo RCM is 2 noninvasive optical imaging
technique that provides high-resclution images of
skin. RCM relies on a Jow-power kzser that emits
nearinfrared light (830 nm). To auzin 2 lkxteral
resolution of about 1 pm, RCM allows only light
back-reflected from a desired focal point within the
skin 0 pass back through a gating pinhole and enter
the detector. The basic RCM optical section image is
comparzble to high magnification histopathology at

Abbreetarions wsed:

BCC:  Iasal ocdl carcinons

DE):  dermoepidermal junction

RCM:  reflectance confocal mikroscopy
SCC:  squamous cell carcinoom

about X30; the advantage of RCM compared 1o
hitopathology is that optical secticns ¢an be
obined in vivo, with no disruption of the skin.
Output images are horzontal and parallel o the
surface of the skin, visually sectioned in 2 manner
resembling  histopathologic  specimens in Mols
micrographic  surgery.’ RCM cin image the
epidiermis and papilary dermis but & lmited to an
imaging depth of about 200 pm.

The wide-probe RCM  (VivaScope  1500;
CaliberlD, Rochester, NY) stitches opticl sections
into larger mosaic images, allowing a field of view of
8 X 8 mm. The recent introduction of the hancheld
RCM  (VivaScope 3000, CaliberiD) has enabled
imaging of lesions on concave surfaces, which
are typiczlly difficull to image wsing the bulky
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wide-probe RCM. Because of 28 narrow probe,
however, the hancheld RCM has 2 field of view
limited 1o 1 X | mm.” In its current form, the
dimensions of the wide-probe RCM imaging station
are 30 X 23 X 54 in (76.2 X S84 X 137.2 cm); this
device can be stowed at the coener of a standard
examination room and can be mobilized between
examination rooms.
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value of 93.0% and a negative predictive value of
04.79% for detecting BOCs during Mohs micrographic
surgery.” Ancther study cGies the sensitivity and
specificity of detecting BCCs as 86% and 999%
respectively.'” There is 2lso reported benefit in using
RCM to delineate poorly defined melanocytc
lesions, such as lentigo maligna.” Of note, RCM is

helpful only when neoplastic

Traditionally, RCM images aggregtes are Jocated in
cbtained in the dermatologic CAPSULE SUMMARY the epxiermis or papillary

setting are black and white,

dermis; in cases of recurrent

and patterns visualized stem * Reflectance confocal microscopy BCC or SCC, the neoplastc
from differences in  the :hmm noninvasive aggregates are often located
reflection of various tissue imaging. in the reticular dermis and
structures. Highly reflective | * This review describes the basic principles may be owt of the range of
structures  appear  bright/ of reflectance confocal microscopy, its detection of RCM. In such
white, while nonreflective applications in cutaneous oncology, and cases, RCM can be used 1o
structures  appear  dark. its limitations. confirm the presence of 2
Melanin produces the stron- |, A¢ reflactance confocal microscopy mor, but a negative RCM
gest coatrast (reflection in- continues 1o evolve, its use in clinical examination cannol rule cut

dex = 17).° The high
magnification and resolution
of RCM, coupled with the
strong reflectivity of melanin,
allow foe the recognition of
inclivichual cells, such as melanocytes and pigmented
keratinocytes. Melanin-containing histiocytes (meda-
nophages) are also easily seen on RCM. Kerztin is
another strong encdogenous  reflector (reflection
incdex = 1.5), which allows for imaging of keratino-
otic neoplasms. In  addion, collagen  and
inflammatory cells stroagly reflect RCM light and
appear bright in RCM images.'

POTENTIAL CLINICAL APPLICATIONS OF
REFLECTANCE CONFOCAL MICROSCOPY

RCM can be used 28 an adjunctive dzgnostc ool
for lesicns that display equivocal clinical and
dermoscopic  features and  can  increase  the
physician's and patient's confidence about whether
a biopsy specimen & mandated, especially in
cosmeticilly sensiive areas or in anatomic sites
from which biopsy specimens are difficult 1o obtain.
RCM has been reported in the bedside evaluation of
the oral and genital mucesa” z2nd eyelid wmors,”
with 2 reported sensitivity of 10096 and a specificity
of 69.29% for skin cancers on the eyelid as a whole,
including basal cell carcinoma (BCC), squamous cell
aurcinoma (SCC), 2nd melanoma.

Inthe setting of dermatologic surgery, RCM allows
for the precperative diagnosis of skin cancer and can
also define surgical marging before excision or
between stages of Mohs micrographic surgery.
According to 1 study, RCM has a sensitivity of 96.6%
and a specificity of 89.29, with a positive predictive

practice can potentially increase a
dermatolegist’s efficiency and diagnostic
capability.

the possability of recurrence.

Another  indicution  for
RCM is the monitoring of an
individuals  response 1o
nonsurgical therapies. RCM
has been used 1o monitor the treatment efficacy of
imiguimeod for actinie keratoses,™ BCC,* and len-
tigo maligna, ' and the effect of cryotherapy for
superfical BOCs™ When BCCs were treated with
imiquimexd, RCM revezled wmor desrance or 2
rechuction in tumee size, with results corresponding
well 10 hiswpathologic findings.™ Aguin, caution
should be taken when interpreting 2 negative result
on RCM, because neoplastic aggregates may be
present deeper than the imaging range of RCM.
Regular follow-up skin examinations are indicuted to
assess for recurrent neoplass.

BASIC TERMINOLOGY AND
REFLECTANCE FOCAL MICROSCOPY
FINDINGS

Obtaining the correct diagnoss with RCM
recuires some level of training and experience, and
RCM is operntor-dependent, as is any morphology-
based diagnostic modality. Nevertheless, a few
simple zlgorithms have been designed for the
diagnesis of benign and malignant neoplasms,
and consensus terminclogy for RCM has been
published.™

Normal skin features on RCM are presented
below. Please see Table 1 foe a summary.

Suprabasal epidermis

The stralum comeum appears as 2 highly
refractive surface with visible furrows that represent

18
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Table L List of basic reflectance confocal microscopy patterns

Normal pattern of keratinocytes of the granular and spinous layers formed by beight

polygonal outlines of keratinocytes (cytoplasm anc intercellular borders) with dark

Normal pattern of basal keratinocytes at the supeapapilary plates and a variant of the

noemal pattern of the spinous-granular layers in darkly pigmented skin; closely set
pigmented keratinocytes appear as bright rounc cells separated by a less refractive

Epidermis
Honeycomd pattern
central nudei
Cobblestone pattern
polygonal outline
Disarranged pattern

Focal or ciffuse loss of the noemal patterns of the spincus-granulae layers (e, haneycomd

ar cobblestone) charactenzed by unevenly cistrituted bright cells and granular

partides
Cells in Pagetoid pattern
epicermis

Dermoepidermal junction

Presence of bright round or dencritic nucleated cells at suprabasal layers of the

Edged vs. nonedoed papilae

Ringed pattern

£dged—Dermal papillae demarcated by a rim of bright cells (pigmented basal
keratinocytes anc melanocytes)

Nonedged—Dermal papilae without a cemarcated fim of bright cells, but separated by a
series of large reflecting cells

A low-magnification pattern compased of bright thin rim of cells surrounding dark

dermal papillae, seen when these is predeminance of “edged papillac™ at the
dermoepicermal junction. Mostly seen in nevi with histopatholegially icentified
lentiginous or smal-nested junctional proliferation of melanccytes

Meshwork pattern

A low-magnification pattermn compaosed of interconnecting bright thickened tubuar

structures. At higher magnifications, there is enfargement of the interpapilary spaces
(rete rigges) by beight cel aggregates; outlines of individual cells are often
indiscemitle, Mostly seen in nevi with predominantly nested junctional profferation of

melanocytes

Papillary dermis
Dense nesticluster
(melanocytes)
Clod patten

Well-demarcated oval 10 rounc aggregate of compactly dustered large brght cells

A low-magnification pattem composed of precominance of dense compact nests/

clusters of melanocytes within the superfical dermis, Mostly seen in nevi with
predominantly dermal, large nested peoliferation of melanocytes

Cerebriform duster

Confluent aggregates of low reflecting polygonal or elongated structures separated by a

low reflecting rim, resulting in 2 cerebriform appearance, in which cellular nuclei and
contour cannot be uswally distinguished—<orrelates with aggregates of atypical
melanocytes in the germis, mastly seen in nodules of primary or skin metastasis of

melanoma

skin folds (Fig 1, A). This layer of skin appears beight
because of the dense content of keratin, which
backscatters  light at the air—stratum  comeum
interfuce. The stratum granulosum and spinosum
appear as 2 honeycomb pattern, whereby nuecled
appear dark while the keratincontaining cytoplasm
appears as granular-beght polygonal outlines, with
regular spacing between kerutinocytes (Fig 1, B).

Basal epidermis/dermoepidermal junction
The refractivity of keratinocytes at the basal layer
depends upon an individual's skin type: lighter skin
types (Fzpatrick skin types [ and [1) have basal
keratinocytes with Jow refractivity; darker skin types
(Fitzpatrick skin types [1-VD) have highly refractive

cytoplasm. The RCM pattern of normal skin is
therefore most readily seen in individuals with
Fitzpatrick skin types [1 and higher. Al the
basal kayer of the epidermis, at the level of the
suprapapillzry plates, a cobblestone pattern is often
seen, appearing as aggregates of small refractive
cells (Fig 1, €). These are basal keratinocytes
whose nuclear contours appear brighter than the
cytoplasm because of the supranuclear melanin cap;
cobblestone is the inverse pattern of the symmetric
honeyeomb pattern seen higher up in the epacdermis.
Lower sections through the basal kyer of the
epidermis have a2 ringed circular pattern of beight
small cells Ge, pigmented basal keratinocytes and
few basal melanocytes) around darker dermal
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Fig 1. Nocoml skin imaged with reflectance confocal microscopy (VivaScope 1500; CaliberiD,

Rochester, NY). A, Dark furrows representing the skin folds (dermstoglyphics) visible at the
surface of the epidermis. B, Regular honeycomb pattern at the spinous.granular layer of the

epkiermis. €, Cobblestone pattemn vis

ble at the suprabasal layer in a patient with Fizpatrick

skin type IV, D, Edged papillae at the dermoepidermal junction

papillae, 2 pattern that has been termed “edged
papillae™ (Fig 1, D).

Papillary dermis

The papillary dermis has Abrillar collzgen buncdles
kid cut as coils and rings or in a parallel
arrzngement. Superficial papilary blood vessels
cn be identified. While performing real-time RCM
imaging, one can readily see blood cells coursing
through the vessels

REFLECTANCE CONFOCAL MICROSCOPY
FEATURES OF BENIGN CUTANEOUS
NEOPLASMS
Seborrheic keratosis

On RCM, seboerheic kertoses typically have the
following features:  epidermal  peojections  and
keratin-filled invaginations at the lesion surface;
keratin-filled pseudocysts and a regular honeycomb
pattern at the epidermal layers; densely packed,
round o polymorphous  dermal  papillie 2nd
clongzated bright cords with bulbous projections at
the dermoepidermal juncton (DEJ), dilated round
and linezr bload vessels; and melanophages in the
papillary dermis (Fig 2).”

Fig 2. Seboerheic kemtasls. Mosalic reflectance confocal
microscopy image (VivaScope 1500; Caliberd D, Rochester,

NY; 25 X 1.5 mm) at the level of the dermoepidermmal
junktion, Note the xeratin-filled invagnations (red arron),
elongated beight tehular coeds with hulhous projections at
the dermoepidermal junction (peflow anows), and the
round 10 polymorphous,  well-circumsceribed  dermmal

papillae (hlack arronws)

Solar lentigo
Solar lentigines on RCM show an increased
density of dermal papillae, elongated to irregularly
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Fig 3. Solar lentigo. Mosaic reflectance confocal micro
scopy image (VivaScope 1500; CaliberID, Rochester, NY;
4 %X 35 mm) a1 the Jevel of the dermoepide
Nowe the palyoyclic papillae (Ond arow) and the
imerconnecting beight cords ( peflow anrows)

nal junction

Fig 4. Schaceous hyperplasa. Reflecance  confocal

micrascopy image (VivaScope 1500; CaliberfD, Rochester,
NY; 1.0 X 0.5 mm) az the level of the papilary dermis. Noce
the enlarged Jobules with refractive cuboidal cells with
wl granubr breght ovtoplasm (rd
wd vessels around the kobules of

dark cemtral nucied
arvows) and the t

sehporous oolls (O pediow @rrows)

shaped and rimmed by beght, monomorphic cells
(pigmented basal keratinocytes).” Notably, solar
lentiines display  overlapping  features with flat
seborrheic keratoss, showing interconnecting beght
coeds (ie, polyeyclic papillary contours) at the DEJ.
These correspond o anastomoesing rete ridges on
histopathologic examination (Fig 3.

Sebaceous hyperplasia

Sebacecous hyperplasia appear on RCM  as
enlurged lobules with refractive cuboxdal cells
containing dark central nucled, granular beight

Fig 5. Melanocytic nevus. Mosalc reflectance confocal
aScope 1500; CaliberiD, Roches-

mikKroscopy images (V3

ter, NY; 2 X 2 mm) # the dermoepadermal junction, Note
the ringed pattern chamcenized by dermal papillae
rimmed by regular bright cells.

cytoplasm, and dilated sebaceous ducts.” A dilated

central folbicular infundibulum is often seen (Fig 4).

Melanocytic nevi
Melanocytic nevi present an overall regular pattern
at the DE] and papellary dermis on mosaic RCM
irmzges (akn to low-magnification microscopy). RCM
patterns typiczlly seen in nevi include the mnged
meshwork, and dod patterns. Ring-pattermned nev
have dermal papillae fmmed by regular beight cells
(melinocytes and pigmented basal kertinocytes)
and sometimes small junctional nests; monged nevi
on RCM correspond histopathologically 1o nevi with
mostly lentiginous or small-nested junctional prolif
on of melanocytes (Fig 5). Meshwork-patterned
nevi have interconnecting rete ridges with elongated
junctional nests corresponding on histopathology to
nevi with a predominantly nested juncional prolifer
ation of melanocytes (Fig 6). Clod-patterned nevi
feature nests of melanocytes that Sl 2nd expand the
dermal papillze, coresponding on histopathology to
nevi with a predominantly dermal proliferation of
elanocytes (Fig

T

REFLECTANCE CONFOCAL MICROSCOPY
FEATURES OF MALIGNANT CUTANEOUS
NEOPLASMS
Basal cell carcinomas

BCCs appear on RCM as neoplastic aggregates
at the DE| or papillery dermis, appearing as
“dark  silhcuettes”"—hyporeflective,  dark  areas
outlined by beight fibroplastic stroma—or as *bright
tumor islinds™—elomgated or polyeydic, cord-lke
structures surrounded by cleft-like dark spaces. These

21



| Am ACAD DiErsaTO
Ve 73, Numma 2

Que et al 281

Fig 6. Melanocytic nevus. Mosalc reflectance confocal
microscopy  amages  (VivaScope 1500, CaliberiD,

ester, NY; 1.5 X 1.5 mm) @t the dermoepidermal
junctica. Note the meshwork pattern chamcterized by

imerconnecting thickened rete ridges with elongated

junctional nests

Fig 7. Melnocytic nevus Masaic reflecance coafocal
waScope 1900; Callbert D, Rock
#l the dermoepidermml junction, Note the

irosc
NY; 2 X 2 mm)
clod-pamemed nevus charcterized by nests of melanocytes
thar fill and expand the demal papillae (amrows)

dark defts on RCM contain maucin and are equivalent
to the clefts seen arcund the neoplastic aggregates on
hstopathologic examination. The neoplastic aggre
gates on RCM often feature "peripheral palisading™ of
nuclei 2t the periphery of tumor isands, The dermis in
BOC shows dilated and tortuous “lnear Blood ves
sels” that counse en face, parzllel 1o the horizontd
plane of ROM imaging (Fig 8).

Squamous cell carcinoma

Under RCM, SCC p
atypical honeycomb pattern in the epidermis.
Round nucleated bright cdls in 2 pagetcid pattern
correspond on histopathologic  examinaton to

wents 2 disarmnged or

Fig 8, Basal oell carcnoma, Reflectance confocal micro-
scopy image (VivaScope 3000; CaliberiD, Rochester, NY)
at the level of the papillary dermis. Note the brighe

oema composed of thick collagen
I dilsed

burdles (red asterisis vl ortuous Encar
blood vessels (ywliow arroees) surroursd the bright tumor
( yellow asterisks). The tumoe idands harbor brighe
(ack arrows) wih dendritic extension that
voerespond 1o melanoctes

sellave cell

Fig 9. Sqguamous cell carcinoma. salc reflectance
copy immage (VivaSoope 1500; CaliberdD,

confocal micr
New York, NY: 2 X 15 mm) at the Jevel of the
spinous-granular layers. Note the disarmanged epidermis
xonb pattern chanacterized by
siees and shapes (red asterisé)

and an atypical hone

keratinoevies of differern

and roun
correspanding 0 discobesive atypical kemtinocytes (rad
@ATous)

wckeated brght cells in 3 pagetoid pattern

dyskerntotic, atypécal kerztinocytes in the suprabasal
epidermis. In the dermal papilae, locoping, round
blood vessels can be chserved.” While there is some
overlap in the RCM features of SCCs and actin
kermtoses, a disarranged epidermal pattern at the
spinous-grunular  kyer and  the presence  of
neoplastic aggregates in the dermis are highly

suggestive of SCC (Fig 9).° Notably, imaging of
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Fig 10. Melanoma in situ on the nose of 2 69 year-.old man.
Mosalc reflectance confocal microscopy Image (VivaScope
1500; CaliberAD, New Yok, NY; 1.5 X 1.5 mm) showing
an obligue view through the spinous-granular and
basal layers of epidermés. Note the sheet of dendritic cells
around halr follicles (red amous) and the dsamanged
pattern of the spinous-granular layer of the epileroms
(red pueridd). Inset sheets of bright nuclested and
dendritic cells, representing infiltration of the spinous layer
of the epidermis by atypical melanocytes In pagetodd
sprreacd,

markedly hyperkerntotic SCC with RCM = greatly
limited by the strong back-reflectance of the dense
keratin at the surface of the wmor.

Melanoma

The RCM features of melanoma include architec-
tural and cdlular attributes. Firsst, melanomas often
have an asymmetric digribution of pattern and
brghtness and 2 focal kss of a DE] pattern.
Scanning for key RCM feaures by anatomic
kyer, in the suprzbasal kyers of the epidermis,
brght round muclezted or dendritic cells are seen;
these correspond on histopathologic examination to
atypical melanocytes inoa pagetoid pattern. A
widespread  infiltration of the epiderms by
melanocytes in 2 pagetoid pattern is often assocated
with 2 disurranged epidermal pattern of the
spincus-granular layers. At the DEJ, ncaedged
coatours of the dermal papillae, loss of the papillary
dermal contours, and infiltration by atypical beight
round or dendritic cells are often seen. Juncticaal
nests in melanomas show variability in size, bright-
ness, shape, and spacng. In the papilary dermis,
iregularly shaped nests with  heterogeneity in
beghtness can be seen. Many of the nesis are
discohesive. In nodular melanomas, low-refractivity
cerebefomn clusters of melanocyles cin be seen in
the papillary dermis (Fig 10). One metianalysis
found an overall perdesion sensitivity of 93% (95%
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confidence interval [CI), 89-963) and a specificty of

T6% (95% CI, 68-83%) for detecting melanomas
on RCM.™

RCM is useful in the diagnesis of amelanotic o
Eght-colored melanomas, which are often difficult to
diagnese by dinical appearance or dermoscopy. In 1
study, specificity in the diagnoss of light-colored
melanoma was improved by wing RCM compared
with dermoscopy (84% vs 39%, respectively).”
There are several accounts for the wtility of RCM in
light-colored melanomas. First, atypical melanocytes
may stll be seen under RCM because even
microscopic amounts of melanin can produce
cellular contrast. Second, subcellular organelles,
such 28 melanosomes—whose size (about 500 nm)
is comparable to that of the waveength of RCM light
(830 nm)—will appear beght under RCM images.
Third, in 85% of amelanotic medanomas, hypore-
flective pagetoid cells may be iientified under

RCM.” Finally, additional features suggestive of

amelanotic melanomas indede a disarranged pattern
of the epidermis, nonedged o absent dermal
papillze, and large pleomoephic bright nucleated
cells twice the size of basal kertinocytes, compatible
with atypical melanceytes. !

Because of its high senstivity for detecting

melancmas at early stages, RCM reduces the risk of

referring 2 melincmz  for  monitoring and
subsequently losing 2 patient to follow-up. It can
also decrease the number of unnecessary biopsy
speamens obtained for benign melancoytic lesions.
In 1 study, RCM-assisted diagnosis reduced the
number of benign lesions sent for excison, based
on suspicious clinical and dermoscopic criteria, by
moee than half; caly 197 of 424 examined suspect
benign lesions were excsed after examination by
ROM.™

CURRENT LIMITATIONS AND FUTURE
DIRECTIONS

RCM is an evolving technology with several
Emitations. First, RCM imaging depth = confined to
the epidermis and papillary dermis, which may result
in false negtives, becuse wmors extending 1o or
originating in the reticular dermis and subcutaneous
fat may be missed. In lesions with marked epidermal
thickening, including 2cral surfaces, the view of RCM
is further limited to the epidermis alone. Additional
barrers to the penetraion of RCM lght are
hyperkeratosis, reflective creams (eg, sunscreen) or
surface particles not removed before imaging, and
an uneven skin surface, which may trap air bubbles;
these barriers may degrade RCM image quality.
Second, an interpreter of RCM faces the challenge
of diginguishing between cells with 2 similar
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reflection index and shape, such as Langerhans cells
versus dendritic melznocytes 2t the spinous layer.
Third, the high cost of the curmrent devices (the US
retail price & $98,500 for the wide-probe RCM
[VivaScope 15000 and $69,500 for the handheld
RCM [VivaScope 3000]), the duration of time for
imaging a single lesion, and the trzining and
experience needed for RCM-based diagnosis may
serve as additional barriers to the adoption of this
technology. Incorperation of RCM with telederma-
tology may make RCM maore practical for obtaining 2
rapid diagnosis in the ideal soenario, 2 physiczn
could capture RCM images of 2 lesion and send these
mages 1o a remote RCM-trained dermatologist or
pathologist for immediate evaluation. RCM readers
should have strong basis in dermatopathology,
because many RCM diagnostic features correlate
well with histopathologic diagnostic criteri,

There are severzl technological developenents that
appear promising for the future use of RCM. Firs,
with regard 1o potentially reducing both the size 2nd
the cost of the device, RCM devices that image skin
using linescanning (rather than point-scanning)
lasers are currently being developed.”’ Second,
with regard 1o computer-assisted RCM image analysis
and (possibly) 3-<Emensional image reconstruction,
software is being designed for the automated recog-
ntion of skin anatomy and pathology under
RCM. " Third, to improve contrast under confocl
mmaging—and particularly toward coloe-enhanced
in vivo imaging—fuorescent-based confocal imag-
ing & being tested, wsng intradermal injection of
in vivo dyes, such as imbc)mﬁnwm“‘" Fanally,
1 study has shown feasibility for digitally stined
confocal mosaics that mimic the appearance of
hematoxylin and ecsin—based histopathology; this
was achieved by combining reflectance 2nd fluores-
cent mode confocal imaging and assigning pseudo-
colors 1o tissue structures based on their differential
enhancement under each confocal mode (zkin to the
technique of stain—counterstain in histopathology). ™

In conclusion, the role of RCM has been studied
in the clinial setting as an adunclive ool for
wentifying cutaneous  malignances, delineating
tumor margins, and assessing the response of skin
amncers to nonsurgical therpies. New developments
coatinue to make the technology more practical,
including the creation of 2 smaller, handhekd RCM
device to facilitate its wse at bedside and special
stains to make RCM images more in line with the
appearznce  of hematoxylin and  eosin—stained
specmens. Algorithms have been developed for
the interpretztion of RCM images in their present
form, 2nd while foemal training courses are not yet
available in the United States, the basics of RCM
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image interpretation are sporzdically taught at
continuing medical educztion courses and  at
short workshops  held  at national  meetings.
Future considerations incdude the incorponution of
3-dimensional imaging and computer reconstruction
to further simplify image interpretation and the
implementation of a device able 1o detect lesions at
a greater depth than current RCM mexéels.
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5.2 ARTIGO ORIGINAL 1

Use of handheld reflectance confocal microscopy for in vivo diagnosis of
solitary facial papules: a case series.

N.A. Fraga-Braghiroli, A. Stephens, D. Grossman, H. Rabinovitz, R.P.R. Castro, A.
Scope.

Journal of the European Academy of Dermatology and Venereology 2014, 28, 933—
942.

Situagdo- Artigo Publicado

O estudo mostrou a utilizacdo da Microscopia confocal de reflectancia de sonda
pequena -hand-held (HH-RCM) como ferramenta auxiliar no diagnéstico de papulas
faciais solitarias.

Os autores relataram uma série de pacientes que apresentavam lesdes
equivocas faciais, tanto na avaliacéo clinica quanto dermatoscépica. O uso da HH-

RCM permitiu um diagnostico preciso e imediato em 100% dos casos.

Os canceres de pele podem simular lesbes cutaneas inespecificas,
constituindo assim um grande desafio para o diagnostico clinico.

O diagnostico do cancer de pele ndo-melanoma quando realizado de forma
precoce, e especialmente quando a lesdo ainda é pequena, minimiza a chance de
eventual comprometimento funcional e estético associado a um procedimento
cirurgico.

A utilizacdo de uma sonda portatil, pequena e de facil mobilidade, disponivel no
equipamento HH-RCM, se mostrou ideal na avalicdo de pequenas lesbes em areas
curvadas da face, como nariz, orelhas e regido peri-orbital; locais considerados de
alta taxa de incidéncia e recorréncia de cancer de pele, considerando-se que nao
seria possivel utilizar o equipamento de MCR regular, devido a suas grandes

dimensoes.
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Use of handheld reflectance confocal microscopy for in vivo
diagnosis of solitary facial papules: a case series
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Abstract

Baokground Retectance Confocal Micrascopy (RCM) can be usedd for evalation of soltary pnk papues that are
suspicicus for skin cancer. RCM has been challenging %0 apply %0 curvy fackal areas because of the need ‘or attaning 441
CONAC Betwnan the skin and RCM prote. A smaler dameter fanchek) RCM probe has been recantly rtroduosd to cin-
ical practice.

Objective To descrive the utiity of RCM hardhwld probe as & Dedside adjunct for dinical dagnosis of soltary facal
P,

Methods This s a retrospective cescriptive case senes of six patents presentec with a diagresticaly equvocal 5ol
tary facil papule. Al esicns mpored wan evalusted and maged dirically, denrcacopically and with handheid RCM,
followed by biopsy ‘or hatopathciog cal analysis.

Results The seres ncludoed bicpay-proven basal ool carcinomas (BCCa) (n ~ 2), scuamous cel carcinoma |« 1),
sebacaous Pyperplssia (n = 1), demoplsstic Yichoapitheioms (n = 1) and compourd reves 1 = 1) Hanchekd RCM
was cagy to apply to the curved fackyd surtaces and dllowed ‘or reaching a correct bedside dagnosis.

Conclusion For clirically and deemoscopically equivocsl serall papubes on cunved faciyl surfaces, handheid RCM may
b particuarty helpful in dierentiating banign ksions from skin canosr,
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Introduction

Non-melnoma skin cancers (NMSC), inchuding basal cell carc-
noma (BOC) and squamous cell carciroma (SCC) are common
on the face, Easly diagnosis, when the lesion i small, minimiees
the chance of cosmetic and functional impairment from surgical
removal. Benign facal lesions, such as melanocytic nevi, seha-
ceous hyperplasis (SH) and Sbrous papules ase also common.
Differentiation of NMSC from benign facial lesion using clinical
and dermoscopic criteria can be quite challenging. This is partic-
ubirly true when the lesion is small and non-pigmented and
when the patient’s face is sun.damaged or harbours scars from
previous surgery or cryotherapy, In such cases, differential

JEADY 2014, 28, o002

ciagnosis relies oo subtle clues, such as patient repart of change,
presence of uloeration or scale and vascular dermaoscopic pattern,

Reflectance confocal microscopy (RCM) has been shown 0
improve diagnostic accuracy in skin cancer screening In
addition, RCM was shawn to be wselul for diagnosis of solitary
pink papules or nodules* " Braga er al® reported on a series of
patients with dinically and demosopically equivocal pink
lesions for which RCM examination allowed for accurase
diagnosis; they described RCM diagnostic criteria for differeni-
ating berign and malignant neoplasms presenting as pink
lesions, induding BOC, SCC, ameanotic melanoma and
inflamed  seborrhoeic keratosis. Guiters of al® found that

© 2073 Buropann Acacery of Denredciogy and Wrsesoky
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specificity of diagrosis of light-coloured medanocytic neoplasms
was improved by RCM; specificity of melanoma disgrasis was
84% using RCM, compured with specificty of 39% using der-
moscopy, without compromise to sensitivity. Improved diagros
tic acouracy for light-coloured Jesions may be explained by the
fact that oven scant melanin can produce detectable bright signal
under RCM.* Guitera er al. also reported 100% sensitivity and
88,5% specificity in diagnasis of BCC using RCM

However, until recently, RCM has been difficult to apply w0
the face due to curved facial contours, which limit the possibility
of attaiming full contact between skin and RCM probe, In the
ahsence of full contact, air bubbles accumulate between the

fta)

JEADY 2014, 08, o002

RCM probe and skin, interfering with image guality. To this
end, hancheld RCM (HH.RCM) has been recemly introduced
to dimical practice, The HH-RCM is small, portable and more
accessible for application on curved facial surfaces, inchuding
anstomical sites of imited access such as nose, cars and perios-
batal regions,

The aim of this study was 1o describe the wtility of HH
RCM as an adjunct 1o clinical dsagnosis of solitary fcial pap-
uks. We describe 2 series of patients with clinically and
cermoscopically equivocal small facial papules for which a
rapid HH-RCM examination pointed the clinkian at the cos-
rect diagnosis,

Figure 1 Fanchekd ACM axamieation techni-
Que.
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Methods

This retrospective descriptive case series is derived from the pop-
ulation of patients who undergo skin cancer screening at a pri-
vate practice in South Forida, Included in the series are patients
presented with solitary pink, skin coloured or lightly pigmented
facial papule that was suspicions for skin cancer basad on equiv-
ocal clinial ané dermascopic attributes. All lesions reporied
were evaluated and imaged clinically, dermoscopically and with
HH-RCM (soe bedow) followed by biogsy, All patients consented
to RCM imaging which is performed routinely in the clinic as an
adjunct to diagrosss in equivocal cases,

Clinical imsages were obtgined with NIKON D90 12,3 mega-
pixels N16184 camera (Niken Inc., Melville, NY, USA). Dermo.
scopic images were obtained with DesmlLitell ProHR (DermLite,
San Juan Capistrane, CA, USA) attached to Sony CyberShoe 7.2
megapixels camera (Seay Electronics, San Diego, CA, USA).
Dermoscopic images from cases 1, 3 and 4 were obtained with
non-contact polarized mode; images from cases 2, 5 and 6 were
obtained with comtact non-polarized dermoscopy using akobol
as immenson Buid,

Handheld RCM imaging was performed with commercially
avaslable = waw RCM sytem  (Vivascope3000;  Caliber1D,
Rochester, NY, USA). This system uses 830 nm (near-infrared)
laser. HH-RCM provides horizontal resolution of 1.25 um and
vertical resolution of 5 um at the Field Of View (FOV) centre,
and maximal imaging depth of 350 um, which corresponds to
saperficial reticalar dermis. The image capeured by HH-RCM
system i a single frame | mm x 1 mm FOV, A drop of immer-

Figure 2 Patier #1. Basal cel carcinoma.

JEADV 2074, 28, wx3-542

sion oil (Credamal STS; Croda Inc, Edison, NJ, USA) is applied
to skin surface (Fig. 1a) 1o match the refractive index with the
stratum corneum, thereby improving penctration depth and
focus of light. RCM imaging along the harizontal (x-y) plane
requares the operator to manually move the prabe, while main-
taining full contact with the skin and immession oil (Fig. 1b),
Using 2 button at the bottom side of the HH-RCM (Fig. ic),
indnidual RCM images can be captured. Using mavigation but-
tons at the top-side (¥ig. 1d), focal point depth can be changed,
allowing for collection of images at varizble points along the 2.
axis, An astomated stepper function (Vivastack, Fig 1) allows
for collection of 2 stack of RCM images at incremental depths
from stratum corneum to superficial desmis, On the basis of cur
experience, we sugpest the following manual operation. A right-
handed operator would use his right thumb to press on naviga
tiom buttons a1 the top of the device (Fg. 14, ¢}, the right index
finger 1o press on the image acquisition button (Fig. 1¢) and the
rest of the right palm and fingers o hold the RCM handle. The
Jeft hand index and middle fingers are used 10 stretch the skin
around the lesion imaged (Fig. 1b), and when performing 2
stack, these fingers can gently tighten asound the probe to stab-
lize it and prevent horizomtal movement. An entire RCM imag-
ing session takes approximately 4 min from patient positioning
1o scanming, aptuning and ssving of images,

All Jesions inchuded were biopsy-proven. Excised specimens
were routinely fixed in formalin, embedded i paraffin and
stained with hematoxylin-cosin, Diagnoses were issued by 3
board.certified dermatopathelogist
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Case Reports

Patient 1

A 59-year-old man reported that & years prior to the current
visit, Mohs surgery was performed for BCC on the right nasal
ala, and that 3 months ago, 3 pew, asymptomatic ledon has
appeared adjacent to the surgical scar. On examination, a 3 mm
pink papule with cemral depression was observed (Fig. 22). On
dermoscopy, the pupule displaved central depression  sus-
rounded by twisted Jooped vessels, chrystalline and rosette struc-
turey, with pink-white background (Fig 2b), The differential
diagnosis induded recusrent BOC, SH, SCC and amdanotic
melanoma. HH.RCM examination at the level of the basal layer
of the epidermis and papillary dermis revealed dark silhoucties,
which are hyporefractile areas outlined by more refractile sur-
rounding epidermis or surrcunding dermal collagen bundles. In
addition, beight tumousr islands, which are well-demarcated
round, cord-lke or lobulated bright cellular aggregates, sepa
rated by dark defts from surrounding thickenad collagen bun-
dles, wore observed = the dermis (Fig. Zeql), RCM findings
were consistent with the diagnasis of BCC. The lesion was

JEADV 2014, 08, 00022

removed by shave biopsy and the histopathological dlagnesis
was recurrent BOC (Fig 2el; the residual neoplasm was
subsequently removed by Mohs surgery,

Patient 2

A N-year-okl woman with history of NMSC presented for rou-
tine skin examination. The patient noticed a new lesion on the
nose, On examimation, 3 2 mm papule with a darkly pigmented
focus was noted on the right nasal ala (Fig. 2a). On dermoscopy,
the Jesion presented thin serpentine branched vessels and a blue
chod, with pink-white background (Fig, 3). Differential diag-
nasis included BCC, SH and melanoma. HH-RCM examination
rovealed regular honeycomb pattern at the spinous-granular
level of the epidermis, At the dermo-cpidermal junction (DE])
and papillary dermis, bright tumour islands surrounded by
thickenod collagen buncles were observed; in addition, dark sil-
bouettes were also observed (Fig. 3¢). RCM findings were con-
sistent with the diagnosis of BCC. The lesion was removed by
shave biogsy and the histopathologcal diagnosis was 5CC
(Fig 3d); the residual neoplasm was subsequently removed by
Mahs surgery.

Figure 3 Patiort 22, Basal ool carcinoma.
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Figure 4 Patiom 3. Squamous cell
cArcinoma in iy

Patient 3

A 53.year-old man with history of mdanoma ané NMSC was
concerned of a new lesion on the nese. Upon examination, a
5 mm ervthematous scaly papule was noted on the nasal tip
(Fig. 4a). Under dermoscopy, the lesion showed ciffuse dotied
veswels and yellowish scaly clods over pink-white background
(Fig. 4b). Differential diagnosis included SCC, BCC and solar
keratosis. HH.RCM probe examiration at the spirous.granular
Jevel revealad an irregular honeycomb pattern (Fg 4¢), corre-
sponging to the presence of atypical keratinocytes with pleomor
phism. The RCM findings were suggestive of either SCC or solar
keratosis, However, taken together with the clinical finding of &
paipable ksicn and the dermoscopic finding of dotted vessels,
the loiom was more comcerning for SOC. The lodion was
remaved by shave biopsy and the histopathological diagnosis
was SCC in situ (Fig. 4d).The residual neoplasm was subse
quently removed by Mohs surgery.

Patient 4

A 70-year-old woman with history of NMSC presented for skin
cancer screening. The patient was not concerned of azy lesion.

JEADV 2074, 28, w542

During examination, the dermatologist noted 2 2 mm skin col
our pupale with a focus of dark pigmentation on the chin
(Fig. %a). Under cermoscopy, the lesicn had yellow lobular
structures, blue clods and thin branching vessels (¥ig. 5b). D
ferential diagnosss included BOC and SH. HH-RCM imaging at
the superfical dermis level revealed moralae like dusters, which
are Jobules of round to cuboidal cells with dark central mucle
and bright speckied cytoplasm (Fig, 5¢), suggotive of sebaceous
lobules. The surrounding dermis showed amorphous bright,
broadened and reticulated collagen fibres compatible with solar
elastosis. RCM findings were suggestive of SH. The lesion was
remaoved by shave biopsy and histopathological diagnosis was
indeed SH (Fg. 5d),

Patient §

A 19.year-clé man without history of skin cancer presented for
cxamination of 3 new Jesion on the check which concerned the
patient. During examination, the dermatolegist noted 2 3 mm
white, slightly depressed papule on the right malar ares
(Fig. 6a). Under dermoscopy, the leson displayed milia-like
cysts and thin branched vessels (Fig. 6b). Differential diagnasis

© 2011 Bucpess Acadamy of Deemsdoiogy sred Venenaiogy
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induded BOC, trichoepithelioma (TE) and SH. On HH.RCM
imaging, well-drcumscribed, large, highly refraciile, round
structures, compatible with corneal cysts were seen at all epides-
mal layers; these structures are the RCM correlates of dermo
swopically observad milia-like cysts, Deeper optical sections at
the DE] and superficial dermal Jevels showed bright tumous
islands separated by dark clefts from surrounding collagen bun
dies, Of note, canalicular vessels, typical RCM finding in BCC,
were not seen (Fig. &¢). The RCM findings were suggestive of 2
trichoblastic neoplasm, the differential diagnosis being between
TE andd BCC, Taken together, the patient’s young, age, white col-
our of the lesion and lack of increased vasculanty on RCM were
in fvour of the diagnosis of TE. The Jesion was removed by
shave biogsy and histopathological diagnasis was doamoplastic
TE (Fig. ed).

Patient 6

A 5-year-cld woman with history of melinoena and BOCs pre
wunted for skin cancer scroening, The patient was concermed of 2
new lesion oo the upper Ep. During examimation, & 2 mm

JEADY 2014, 28, 900002

Figure 5 Patiert 44, Sabaceos
Fryporplasis

pink-brownish papule was noted on the right upper lip (Fg. 7a).
Dermoscopic examiration revealed brown and blue dods and dots
and lincar serpentine vessels, surrounded by homogenous golden-
brown aress (Fig. 7b). Differential dagnosis induded pigmened
BCC and mdamoaytic mevus, HH-RCM examination #t the spe-
nons-granubar layers revealed rogular honeyoomb guttern, Bright
junctional and dermal dense nests were seen it the DE] and papil
lary dermis (Fig, 7<), computible with nett of mebinocytes. The
RCM findings were highly suggestive of melanocytic nevus. How
ever, given that this was 2 new meanocytic lesion i an dderdy
puticnt with history of skin qncer, the lesion was biopsied with a
2 mm punch biopsy specimen. Histopathological analysis con
firmed the diagnosds of compound mekanocytic nevus (Fg. 7d),

Discussion

In recent years, RCM has started to disseminate into public hos
pitals and even private practices in Europe and U.S; this is [Skely
due 1o technical improvement in the device and due to rescarch
showing an increase in accuracy of skin cancer diagnosis with
ROM.'
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Figure 6 Patier #5. Trichooptheloma.

The commercially available HH.RCM was introduced in
2011, The principle differences between the HH.RCM (Viva
scope 3000) and the traditional wide-probe RCM [TWP-RCM,
Vivascope 1500) are summarized (Table 1). In brief, with TWP
RCM, imaging requires skin fxation using dispasable adhesive
window, whereas HH-RCM <an be applied to skin directly with-
out focation. Thus, with HH.RCM, commencement of lesion
imaging is very fast and imaging of several sites (e imaging
several focl within a large lesion) & simple; in contrase, with
I'WE.RCM, cisplacing the probe to a different focus s more
cumbensome, Taken together with the small diameter of the
handheld probe, imaging with HH.RCM is faster than with
TWP-RCM and allows reaching comcave amatomical sites that
are even diflicult to access with contact dermoscopry,

Lateral ané axial reselwtions of HH.RCM are equivalent to
thase of TWP-RCM. However, whereas TWP-RCM can acquire
images with a large FOV of up to § mm x 8 mm, akin to low
magnification on histopatholegy, HH-RCM offers 2 more lim
ited FOV up to | mm x 1 mm, akin to high magnification on
histopathelegy. Thus, HH-RCM can be likened to core or tiny

JEADV 2074, 24, was-542

incisional oprical biopsy, whereas TWP.RCM 10 excisiomal or
wicer incisional optical biopsy. An advantage of TWP.RCM is
the built-in navigation system that is guided by the dermaoscopic
image of the lesion. The navigation system together with the tis
sue fixation, allows for systermatic investigation and orientation

within the tssue; suspicious foci within the dermoscopic image
or in the RCM mosaic can be analysed & high magnification
RCM, In contrast, HH-RCM navigation & currently more ran-
dom and not guided by a dermascopic image. Thas, orientation
within the lesion, with respect to the dermoscopic findings, can
be difficult and the fodi investigated may not be the arcas that
harbour the most diagnostic RCM criteria.

A useful application of RCM is a5 an adjunct 1o dinical and
domoscopic ovaluation of small, pink papules or nodules,
particalarly on the face where clinicians are more reluctant to
poform unnecessary biopsies, For amdanotic lesons, the
feature-poor dermescopic image is usually not hedpful in guid
ing RCM tissue investigation. Herein, we present a series of
small, pink to Lghtly pigmented solitary facial Jesions in which
HH.RCM was useful in reaching the comrect bedside diagnosis,

© 2013 bucpess Acedemy of Deemsdoiogy wred Vienenaiogy
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Table 1 Diffarences betwaan ths HH-RCM probe sod the TWP-RCM
HH.ACM Probe

Indvidual RCM image FOV 1 mm x 1 mm

Figure 7 Patiort 36. Meanocytic nevus.

TWP-ACM

05 mm x 0.5 mm

Maximal 5OV 1 mm x 1 mm 8 mm = 8 mm
Average imaging e 1-4 min 5-10 min
Automated capaune functiona Swack of individal RCM images Stack of indsidual RCM images
Ha'immg mosaic of “stivched” ndvvd_.nl RCM maes
Advantnges ACCOnS 10 CONWDd DNEOmIC sites Wice FOV diows assesament of lesion at scan
fe.g. facial segiony magnifcation o a2e, Symmatry in Dightness and
Rapid cxpmination of muttple areas dstribution of structures
of interest in the same subject Buit-in RCM navigation thar is Quided by demoacopic
mage of The lesion
Tasue fxation allows 1or Sysiematic navigation and
QA GNEATIcn Within The Ssaue
Limiations Smal FOV Rogquines Dation with adnesive tO apprcadmatoly

Orientation within the lesion can be difficut

10 x 10 mm of Nat skin surface
Limdod access 10 curved anaiomic sites

ROM, Refectancs Condocal Mcoscogry: |

Faks of Vieow: "H-A0, hana sl ROV

TWEAD, rastory wics-prote RO

despite equivecal clinical and dermoscopic attributes of kesicos.  sis; establishing the correct diagnosis in these two cases required
In four cases, HH-RCM examination was diagnostic, whereas in - integration of RCM findings with the dinical data, The basic

two cases (patients 3 and 5) &t narrowed the differential dlagne

JEADV 2014, 29, s00-042

RCM criteria for diagnosis of 3CC, SOC, SH, TE and melanocy
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tic nevus stratified by anatomic level are summarized (Table 2);
these HH-RCM criteria are similar to thase described for TWP-
REM.

In our experience, BOC is easily recognized with HH.RCM,
even in large dermoscopically equivocal Jesions, The main RCM
features, dark silhouettes, bright tumour islands surrounded by
dark clefts and canalicslar blood vessels can be readily seen on
£ HH-RCM.*™* Desmoplastic TE can be at times difficult to dis-
g tinguish from morpheaform BOC on histopathological analysis.

I a similar vein, desmoplastic TE shows RCM findings in com-
mon with BCC, Ardigo ef al.”” amalysed four cases of TE with
- : RCM. They observed features that were previously ascribed to
'5] BCC, such as presence of bright tumour ishands as cords of
g’ss bright cells with elongated muclei. However, RCM features that
3 S. were more characteristic of TE inchuded connection between

ggg neophistic aggregates and follicular structuses; aggregates with
lil

Edged papilos; dense jncsonal
neRs, unilorm in sze and shape
and rogdary devibued

cobblesione pattem

Fgutar honeycomb or

corneal cysts seen as round, dark spaces filled with refractile
material, corresponding to keratinizing cyses on histopatholegy
and thick, highly refractile collagen bundles, wrapping the bright
tumour slands. Desmoplastic TE revealed fewer, smaller and
more spansdy distributed bright tumour ishands on RCM exami-
nation than typically seen with 3CC,

In SCC, atypia of keratinocytes in the suprabasal epidermis
<an be appreciated on HH-RCM as irregular honeycomb pat-
tern, & disarranged epidermal pattern or bright round nucleated
cells at the spinous and granular suprabasal layers.*™® In addi.
tiom, rourd blood veses looping through dermal papilla in SOC
<an be readily noted on HH.RCM. At present, RCM is limited
in differentiating SCC & witu from solar keratosis, as both can
show similar RCM attributes, although the changes tend to be
more focal and subele in solar keratosis.”® Integration of RCM
finclings with clinical and dermoscopic criteria & hepful in dif-
ferentiating SCC from solar kevatosis, as shown in patient 3.

Sebaceous hyperplasia can clinically and dermoscopically
mimic BCC; HH-RCM mmy be used to readily differentiste
between them with the finding of morulae like cluster in SH,
described by Propperova et L', Similir RCM features were
observed by Moscarella e al.™ when imaging three sebaceous
acenomas in patients with Muir-Torre syndrome.

Intradermal and compound nevi on the face are often feature-
poor on clinical and dermascopic examination. Differentiation
of facial melanocytic nevi from BCC based on patient history
and other subtie clues such as the dermoscopic vascular pattern
<an be challenging, whereas differentiation with RCM is usaally
stragghtforward, as nests of melinocytes are readily seen under
RCM due to the strong reflectance of melanin®*** However,
HH-RCM may prove to be more Limited for evaluation of nevas
v, medanoms; principle attributes for RCM evaluation of melan-
ocytic neoplasms include overall pattern, symmetry in distriba.
tion of beightness and RCM  stroctures and  lateral
circumscription, sttributes that Gan oaly be ssswsad when the
lesion is imaged in toto.

Reguir horeycomb

pattem
rcadened rodoulated comaal cysta tumoe Blands ools with uniform momphalogy and

Irfundbuum wih
rourd rudeated osls  Dright amomhous
5
colagen

at

Cianed iboutar
Reratotic coment

Muitiphe round blood Morulae B chsters. Bright sumoe Blands comaining Dunae el rests composed of

vessals witin domal
sl

honecomd pamem;
papile

[
Muitike round biood

o regufar horeyoomb patterr: bright
delcate dendrt o structunes

occasionally seen

beighn Sumoe Blands sepanned fom
derse oollagen bundes by per
wmornd dark dets, condlicuor

aurourding Geme oollagen bundes;
venes

Dark Showeties cotined by

Granuar ond
13
CEMS sl layor of

Table 2 Refectance contocal microscopy crterin for facial papues evaluaton, sYatifed by anatomic leved of imaging
BOC, Besal Ol Caronarma: DEL Daemo-epatommal pnction; SCC, Squarmous Ol Carcnama: TE Inchoepihmbonma,

Suprabasal Epsdermis  Polartzation of ruckel 0 spinous by Scake; imegulr

|Stratum cormeum,

JEADV 2014, 28, wxs-542 © 2013 Burcpen Acasemy of Deemsdoiogy sred Venenasogy



36

Fraga-Braghiroli et af.

In conclusicn, the HH.RCM is 2 promising new, non-invasive
imaging ool to perform a rapid bedside evaluation of skin
lesions, For clinically and dermoscopically equivocal small pink
to lightly pigmented papules oo curved facial surface, HH.RCM
may be particularly belpful in differentiating benign Jesions from
skin cancer, Given that this is 2 semall case series, further study =
needed to test the diagnastic accuracy of using HH.RCM for
equivocal facial papules,
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5.3 ARTIGO ORIGINAL 2

A pink papule on the back of an 82-year-old man: an example of the buttonhole
sign on reflectance confocal microscopy.

Syril Keena T. Que, Naiara Fraga-Braghiroli, Jane M. Grant-Kels, Harold S.
Rabinovitz, Margaret Oliviero, Alon Scope .

Dermatology Practical & Conceptual 2016; 6(3):1-2

Situagdo- Artigo Publicado

O artigo descreve a presenca de numerosos vasos arredondados, agregados
e destribuidos uniformemente na jungdo dermo-epidérmica - aqui denominados
buttonhole sign (sinal do buraco de botdo), indicando os aspectos visualizados a
microscopia confocal de reflectancia.

Descrito pela primeira vez na literatura médica, neste artigo, este sinal ora
representa um importante indicio para o diagndstico do carcinoma escamocelular
(CEC) in situ.

Na estrutura do sinal do buraco de botdo, os vasos assim distribuidos
correspondem aos vasos glomerulares apreciados a dermatoscopia do carcinoma
escamocelular, e representam as algas dos vasos dérmicos que atravessam

repetidamente as papilas dérmicas.

Na MCR, a presenca do sinal do buraco de botdo associado a uma rede em
favo de mel atipica nas camadas espinhosa e/ou granular da epiderme é altamente

sugestiva do CEC.
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Clinical pmnmﬁon sis inchuded squamous cell carcinama (SCC), actinic keratosis,
basal cell carcinoena, and amelanotic melanoma.

An 82.year-old man with Fizparrick skin type 11l presented
for the evaluation of a leston on the left upper back, A scaly Derlnosooplc appearance

pink papule was observed (Figure 1), The differential diagno- On dermoscopy, multiple codled blood vessels (ako s I go-
merular vessels) were scattered across the papule (Figure 2) [1].

Figure 2, Squamous cell caromoma m sitw, Dermatoscopic image
Figure 1. Squassoes cdl carcinoma in sitw. Scaly pink papaie cathe  showing donad aad round Nood veisels (black arrows) appeansg
lefs upper back. [Copyright: ©2016 Qoe et al] cemerally and around the penphery. [Copyright: ©2016 Que et al,]
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Figure 3. Squamous cell carcinoma i mtw, At the level of the dermo-
epidermal junceioes, reflectance confocal sacroscopy reveahs round
blood vessels |“botonboles™ ) traversing the dermal papillac (*but-
tons,” red srrows). [Copyrighe: ©2016 Que ez al.)

Figure 4. Histopathology reveals fullhackeaci cytodogical atypea

with mitoses and acantholys, cometent with squassoss cell canc.

noma i sitw, [Copyright: ©2016 Que et al.]

Reflectance confocal microscopy
appearance

Reflectance confocal microscopy [RCM) at the level of the
dermo-epidermal junction shows dermal papillae appear
ing in cross-section as perfect circles, resembling “buttors,”
Round blood vessels traverse through the dermal papillae,
appearing centrally and around the periphery as “button-
holes” (Figure 3). The surroending epicermis is characterized
by an atypical honcycomb pattern comsisting of cells with
variability in beightness and in the size of nuckei.

What is your diagnosis?

Diagnosis

Histopathology revealed SCOC in situ (Figure 4). The “burton
holes™ seen on RCM correlate with numerous tartuous blood
vessels at the dermal papellae of the SCC in situ (Figure §)

Figure 5, Psonass. At the Jevel of the dermo-epidermal juncrion,

refloctance comdocal mcranoopy reveak rocsd hlood vessels (“bu
romboles™ ) traversing the dermal papillae (" “buottons™, red srrowsy)
[Copyrighs: ©2016 Que e al.)

Discussion

A burtonhole sign in the presence of an atypical hooeycomb
pattern 15 an RCM clue for SCC. Previous articles have
corrchated dotted vessels om dermoscopy with sparsely dis-
tributed round vessels on RCM [2]. Here we report a new
RCM diagnostic clue not previously reported—the presence
of numeroes round vessels in an SCC in sita with coiled ves
sels, The undformaty, clustered nature, and multitode of these
round vessels reflect the way these vessels repeazecly loop
through the dermal papillae, This finding is not specific foe
SCC ané can be observed in condinons like psoriasis or clear
cell acanthoms, when there are cosked or glomerular vessels
seen under dermascopy. However, in SCC the morcased vas-
cularity is seen under RCM in conjunction with irregularity
of the boneycomb pattern of the spenous and grasular layers

of the epidermis.
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Reflectance Confocal Microscopy Features of Focal Dermal Mucinosis Differ

from Those Described for Basal Cell Carcinoma: Report of Two Cases

Naiara Abreu Fraga-Braghiroli, Miesha Merati, Harold Rabinovitz, David Swanson,
Alon Scope.

Dermatology 2015; 231:326—329

Situagdo- Artigo Publicado

O objetivo do presente artigo foi descrever os achados na MCR da mucinose

dérmica focal e sua correlacdo com a histopatologia.

Uma vez que essa entidade mimetiza o carcinoma basocelular (CBC), tanto
na clinica quanto na dermatoscopia, a descricdo das caracteristicas confocais dessa
entidade permite evitar a necessidade de realizagdo de um procedimento invasivo

para que se obtenha o diagndstico.

Os achados aqui descritos s&o: faixas de colagenos denso orientados de
forma paralela na derme, focos de finas fibras de colageno distribuidos
aleatoriamente e separados por areas escuras com auséncia de estruturas, e

auséncia de silhuetas escuras ou ilhas tumorais.

Este estudo corrobora a premissa de que a MRC é uma tecnologia
promissora no diagnodstico de lesdes cutdneas e seu uso pode evitar procedimentos

invasivos.
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Abstract

The purpese of this studly was 10 describe the
reflectarce confocal microscogy (RCM) fea-
tures of focal dermal mucinosts (FOM). The
entity clinically and dermatoscopically mim-
ks other diagnostic entities, most notably
nongigmented basal ¢all carcinoma, We de-
scribe two cases that highlight the dermato-
scopic, RCM and histopathological Mtribates
af FOM. RCM features such as dermal focl of
dense collagen bundles arented in the same
direction, fod of haphazardly oriented thin
collagen fibers separated by dark structure-
less aceas and the absence of dark silhou-
ettes and tumor Islands are dues for FOM dI-
Agnosis, The FOM cases descried heve pee-
sent consistent and particular RCM findings
that appear to correlate well with the his-
topatholcgical featwes of FDM, Therelore,
RCM s 2 promising technology In diagnos-
g skin lesions and it use Can aveid invasive
pracedures. © 2014 5. Sarger AL, Save

02335 5 Xarger Als, Saad
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Introduction

Focal dermal mucinosis (FDM) is 2 be
nign diagnostic entity clinically present.
irg as a solitary papule or ncdule. It is
usaally located on the face, reck, trunk,
or proximal extremities of adults. Lesions
are asymptomatic and skin-colored. As
FDM is rarely encountered in clinical prac-
tice, it is often diagnosed at the bedside as
2 basal cell carcinoma (BCC), newrofidbro
ma, intradermal nevus, or cyst. Histopath-
ological examination confirms the specific
diagrosis of FDM, which shows a dermal
deposition. of mucin - a mixture of acid
mucopolysaccharides composed mostly of
hyaluronic acid [1-3].

Reflectance confocal microscopy (RCM)
is an advanced imaging tocl that assists
the dermatologist in noninvasively diag
nosing solitary skin lesions, both pig
mented and nonpigmented. RCM is cur
rently in the process of dissemination into
academic medical centers and even pri
vate practices.

Herein, we describe in 2 patients the
RCM features of FDM, which appear dif

ferent than previously pudlished RCM at-
tributes of BCC, the principal pathologi-
cal entity in the differential diagnosis of
FDM.

Description of Patients and Leslons

DPatient !

A N-year-old woman presented for a
routine 3-month dermatological examina
tion. Her medical history was notable for
multiple primary melanomas, including a
melanoma 0.4 mm in depth on the left shin
in 2006 and 2 in situ melanomas an the
right and left lateral back in 2008, Her gen
eral medical history included hyperten
sion and diabetes mellitus treated with
metoprolol, lisinopril, diltiazem, and sita
gliptin. The patient reported that she had
first noticed a lesion on her upper back
3 months previously and that during this
time the lesion had been stable in size and
color, asymptomatic and without bleed
ing. On clinical examination, the derma
tologist noted a 5-mm pink papule on the
left upper back (fig. la, inset). Dermato
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Fig.1.a Under dermatoscopy, thin serpentine and branched vessels (long arrows), brown
yellowish globales (short arrow) and a pink-white background (asterisk) are seen. In-
set Clinical image with a pink well-circumscribed papule. b RCM mosaic (3 x 3 mm) at
the deeper papillary dermis level shows thin collagen fiders at variable density (arrow),
includirg foc appearing as darker spaces in which the collagen fibers are sparse (aster
isks). € The thin collagen fibers separated by darker spaces (arrow) are seen at higher mag
nification. d Histopathology section shows a well-circumscribed elevated dermal nodule.
Colloidal iron stain. x40. Inset The foci that show an accamulation of blue-stained mucin
are likely to correlate with the darker areas o RCM.

scopic evaluation showed serpentine and
branched vessels, brown-yellowish glob
ules and a pink-white background (fig. la).
The differential diagnoesis based on the
clinical and dermatoscopic findings in
cleded BCC, intradermal neves and amel
anotic melanoma.

Patient 2

A 62-year-ald woman without 2 history
of skin cancer presented for dermatologi
cal examination. She noticed | month pri
or to the visit an asymptomatic 4-mm
skin-colored papule on her left shoulder;
the lesion had been stable in size and color

Reflectance Confocal Micrescopy of Focal
Dermal Mucinosis

and without bleeding over this period. Her
general medical history included breast
cancer treated with cyclophosphamide
and doxorubicin followed by pegfilgras
tim, paclitaxel and trastuziemab; kyperten
son and kyperlipideria were treated with
valsartan, hydrochlorothiazide, metopro
lol, and pravastatin. On dinical examina
tion, there was a 4-mm pink-yelowish
papule on the left shoulder (fig. 2a, in
set). Dermatoscopy showed serpentine
branched vessels and a pink-ydlowish
background (fig. 2a). The differential diag
nosis included BCC, intradermal nevus
and ameanctic meanoma.
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RCM Findings

In an attempt to make 2 more specific
diagnosis for the lesions described, an
RCM examination was performed using a
commercially avazhble RCM (VivaScope
1500, Caliber LD, Rochester, N.Y., USA).

; In both cases, RCM examination revealed

similar findings. A regular honeycomb pat
tern was observed at the level of the spi
rous-granular layers of the epidermis. At
the deeper papillary dermis, there was an
abrormal pattern composed of areas where
thin collagen fibers at a Jow density and
with haphazard orientation were separated
by relatively dark spaces. Skightly broader,
bright fusiform to dendritic structures
were also observed amidst the thin collagen
bundles (fig. 1b, <, 2b, ). In addition, there
was increased blood flow in thin capillaries.
In both cases, RCM examiration did not
suppart the diagnosis of BCC, nevus or
melanoma. We did not chserve the prind
pal RCM attributes of BCC, ramely, the
preserce of reoplastic aggregates seen as
bright tumor islands or as dark silhouettes
that are sharply outlines by thickened col
lagen bundles at the kevel of the dermoepi
dermal junction or upper dermis. In addi
tion, we did not cbserve the presence of
bright nucleated round or derdritic cells or
the presence of dright cellular clusters
features of a2 melarocytic proliferation.
However, we were not familiar with the
particular RCM pattern seen in these 2 cas
es and could not make a definitive diag
nosis.

Shave biopsies of both lesions were per
formed. Histopathological examinations
showed a berign slhouette of an exoendo
phytic lesion. The epidermis was thin and
flat, while hyperplastic follicular infund:b
ula demarcated the deeper portion of the
lesion in the dermis. The superficial dermis
was characterized by abundant amounts of
grarular basophilic material, compatible
with mucin. A proliferation of capillaries
was also seen in the dermis. The dermal
proliferation did rot reveal an abrormal
dermal accumulation of cells expressing
CD34, Melan-A or keratin. The histopath
clogical findings were diagnostic of FDM
(fg. 1d, 2d). A colloidal iron stain was per
formed in both cases, highlighting the dis
tribation. of mucin in the dermis. There
were foc where mucn was interspersed
between thin collagen bundles, while in
other areas there were mucin-filled spac
es which displaced the collagen bundles
(fg. 1d).

Dermatology 2015,231:326-329 527
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Table 1. Differences in the RCM features of FDM seen in the present cases and previously described RCM features of BCC

Anratomic level FDM BCC

Spinous-granular Regular horeycomb pattern Mostly polarized or regular honeycomb pattern; bright delicate
layer of the epidermis dendritic structures cccasionally seen (Langerhans cells)
Dermeepidermal Foc where thin collagen fidersat a ow Dark silbouettes - dark areas which often have a palycyclic
janction and upper dersity and with haphazard orientation contour and are sharply outlined by surrounding dense
dermis are separated by relatively dark spaces collagen bundles; bright tumoar idands with peripheral

palisading of nuck: and surrcunding dark clets

Cuetaneous dermal mucinoses are arare
group of diseases whereby fibroblasts pro
duce abundant mucin, which accumu
lates in the dermis. Variable classification
schemes have been used in the Lterature.
Briedly, mucinoses can manifest diffusely,
displaying expansive plaques or multiple
widespread papules, or focally. Diffuse
mucinoses can be associated with a sys
temic disease (eg. sckromyxedema with
moneclonal gammopathy and pretibial
myxedema with hyperthyroidism) or ap
pear as a primary cutancous disease |2,
4-6). Focal mucinosis are those presenting
solitary to few papules or nodules (e.g. ac
ral persistent papular mucinosis whereby
multiple flesk-colored papules develop ex
clusively on the back of the hands) and
FDM presenting as a solitary papule or
nodule. FDM is most common on the face,
trunk or extremities |3, 7, 8]. While FDM
is mostly a primary lesion that does not
warrant a systemic workup, there is a re
ported case of FDMin a patient with hypo
thyroidism that resclved spontaneously af
ter correction of thyroid hormone levels
and a report of cases of FDM associated
with diffuse cutaneous mucinoses [9-11).
In addition, Kempf et al. [12] reparted 2
cases of trauma-induced FDM arising at
the areola. Finally, nevus mucinosus de

Fig. 2. a Under dermatoscopy thin serpentine branched vessels (arrow) and a pink-yel scribes a cluster of mucinous papules ar
lowish background [mcn?!f] are x\:nr.p::m Clirical image with skin :nlnm‘l’ papule,  Fanged ina zosteriform, blaschkoid or lin
b RCM mosaic (1.5 x 1.5 mm) at the papillary dermis level shows thin colligen fibers gt €37 distribution.
variable density and orientation (Jong arrow). The bright dendritic-shaped structures seen The main sgnificance of FDM, as re
amidst the collagen are probably fibroblasts (shart arrow). € RCM mosaic (1 x 1 mm) at parted in our case, 55 that it clinically ”ﬁd
the papillary dermis shows ar area with dark spaces (arrows) and relatively sparse collagen  Ge7matoscopically mimics other dagnostic
fibers. d Histopathology sectior: shows a well circumscrived elevated dermal nodule with  €7¢ities, most notably rorpigmented BCC.
large empty spaces amidst the dermal stroma. HE. x 10, Inset Close up view of the dermis | ¢ dermatoscopic findings of serpentine
showing large empty space between dermal stroma and few fibroblasts. and branched vessels with a pink-white to
yellow background in the FDM cases de
scribed herein do not differentiate them
from BCC. This is hardly surprising, as
BCC s also comprised of an accamulation
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Table 2. FDM: RCM and histopathological findings

RCM Histopathalegy

Dark spaces between thin collagen fibers Mucin deposits amidst the dermal
stroma

Fusiform to dendritic structures thicker than Spmdle shaped fbroblasts within

the surrounding collagen fibers the mucinous areas

Increased blood flow in thin capillaries is seen Proliferation of capillaries in the

during real time or video-mode imaging dermis

of mucin (albeit around the neoplastic ag-
gregates), abnormal fibroplasia and in-
creased vascularity - features similar to
those seen in FDM.

However, there are notable differences
in the RCM features of FDM compared to
those usually seen in BOC (table 1). The
main RCM features of FDM were foci of
haphazardly oriented thin collagen Sbers
separated by darker spaces. In contrast,
BCC shows oa RCM dark areas, termed
dark stthouettes, which often have a paly-
cyckc contour and are sharply cutlined by
surrounding dense collagen bundles. Oth-
er, even more distinct features of BCC in-
clude right tumor islands, polarization of
nuclel in the tamor islands and dark clefts
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hances and allows the detection of dastic
fibers under RCM [ 14]. Finally, the slightly
broader bright fusiform to dendnitic struc-
tures on RCM examination probably cor-
respond histopathologically to spindle-
shaped fibroblasts within the mucinous
area.

In conclusion, the 2 FDM cases present
particclar RCM findings that appear to
correlate well with the histopathological
features of FDM and are different than
previously described RCM features of
BCC. Further reports of RCM imaging of
FDM will charify the reproduchikty of the
RCM described herein and the
utility of RCM for diagnosing FDM with
specificity.
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5.5 ARTIGO ORIGINAL 4

Reflectance Confocal Microscopy Features of a Clonal Seborrheic Keratosis

That Clinically and Dermoscopically Simulates Melanoma.
Naiara Abreu Fraga-Braghiroli, Miesha Merati, Harold Rabinovitz, Alon Scope.

Dermatology Surgery, 2015, 41(5): 662-665.

Situagdo- Artigo Publicado

O artigo demonstra a importédncia da microscopia confocal de reflectancia
como uma ferramenta diagndstica de extrema utilidade na distingdo de tumores

equivocos de pele.

Os autores descrevem os achados confocais da ceratose seborréica clonal.
Essa entidade apresenta caracteristicas clinicas e dermatoscopicas similares ao
melanoma maligno, como estruturas brancas brilhosas (crisalides) e véu branco-

azulado.

Nesse estudo, a microscopia confocal evidenciou multiplos agregados de
células poligonais brilhosas ao nivel da epiderme, correspondente a ninhos de
queratinécitos basaldides pigmentados, associados a uma rede de favo de mel
regular e alargamento dos espacos interpapilares na jungdo dermo-epidérmica. Nao

foram evidenciados quaisquer elementos sugestivos de malignidade.

Assim, a MCR revela aspectos morfologicos consistentes e constantes, com

significativa correlagcdo com os achados histopatoldgicos.
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Routine prophylactic antsbiotherapy cannot be
advocated on such grounds. It s rot harmless to the
patsents, can distress normal balance between
pathogen:c and nonpathogen:c strains, and enharce
selection of resistant strains.

Saying “we here present sol:d evidence that tissee fller
gels do support the growth of bactena into clusters {as
biofilms) and that these mught be the cause of most
adverse events seen in patients with gel Allers” 15 not
scentifically acceptable.

The authors prove that:

(1) When inoculating pus within tissues, it is possible
to get an infection. That infection after txsue
filler injections is possible. And that in vivo, the
organism 1s capable of resisting a massive deliber-
ate contamnation.

(2) Closed infections are difficelt to treat once devel-
oped. But, they know abscesses have to be drained
and treated both locally and syssemically.

(3) PAA s more prone to infections than other fillers.

(4) They should aveed injecting steroids wathin an
infected area.

(5) In vitro results cannot necessarily be extrapo-
lated, especaally when contradicted by in vivo
experiments.

Given all this, | feel reassured about Ellers” safety,
ranforcing that prophylaxss of infection 1s mandatory

through strict aseptic injection technigue but still
confused about the aims of this norobjective
publicatzon.
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Reflectance Confocal Microscopy Features of a Clonal Seborrheic Keratosis That Clinically and

Dermoscopically Simulates Melanoma

Seharrheic keratoss (SK) 1 one of the most

common benign skin neoplasms, typically appearing
during the fourth decade of life. Of the histopathogic
subtypes of SK, clonal SK = charactenized by
intraepidermal aggregates of pigmented basalood kerti-
nocytes (the Borst-Jadassohn phenomenon), which
may also be asocated with presence of melanocytes.

DERMATOLOGICSURGERY

The dizgnosis of SK is straightforward in most cases;
however, darkly pigmented SKs can be clinxally
challenging. Sim:larly, the common dermatoscopec
features of SK, including comedo-like openings,
mihia-like cyst, sharp scalloped borders, and

surface ndges and grooves, are read:ly recognized

in most §Ks.'*

2 015 by he Amencan Society for Dermatologe Sergery, Inc. Published by Wobers Kluwwer Heakh, Inc. Unssthored epeodection of s amcio s probibited
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Figure 1. Clonal SK, presenting chnically 26 an irregulary
shaped black papule.

Reflectarce confocal microscopy (RCM) = a daagnos-
tx¢ too] that uses an infrared laser technology for the
diagrosis of sk lesions. The RCM critersa for SK
include corneal cyst, cords with bulbous projections,
polymorphous pap:llze, focally broadened honey-
comb pattern, and keratin-Elled invagination.” To the
best of our knowledge, there is 1 previous publication
describung the RCM features of clonal SK.*

Here, the authors describe 2 patent with a history of
melanoma who presented wath clonal SK with

Figure 2. Clonal SK. dermascogry. Themw are conflicting
criteris: the scalloped snd sharp border [shost bleck srrow)
and fissures [long bleck arrow| suggest the diagnosis of
SK; haowever, the dlue white vell (asterisk), black globules
distriduted throughout the lesion {red arrows), and crys
talline structures (yellow arrows) are concerned with
melaromas

LETTERSAND COMMUNICATIONS

Figure 3. Clonal SK imaged with RCM at the level of the
dermal-epicermal junction. MuRipie dright ciusters creat
ing an overall clod patiern {red arrows); the ringed patiern
enlargec interpapiiary spaces {yellow arrows) separating
odged papillse. A cluster of small, bright polygonrasl call
[compativle with pigmemed kerstinocytes) = highlighted
[squarm)

clmical and dermocospic features concerning with

melanoma.

An 82-year-old white man presented for a full body
skin examination. He had recent history of melanoma
in situ on plantar sk, On physical examination,

a 7-mm black papule wath irregular and sharp borders
was noted oa the right flank area (Figure 1). On
dermatoscopic examination were apprecated a blue-
white vel, multsple dark globules distributed
throughout the lesion, sharp borders, fissures, and

Figure 4. Clonal SX. A histopmthology image (HAE, 20x}
showing acanthotic epidermis with intraepidermal aggre
gates of pigmented keratinocytes.

41:5:MAY 2015

47



664

14

LETTERS AND COMMUNICATIONS

crystalline structures {Figure 2). The differential
diagnosis included melanoma, pigmented basal cell
aranoma, SK, and collsion of these neoplasms. On
RCM imaging, the les:on displayed multiple clusters of
brightcells' levels and enlarged interpapallary spacesat
the basal epidermal (Figure 3); the overall RCM
findings were in favor of 2 benign diagnoss, but the
authors were not farmmiliar with the pattern seen in this
case and could not rule out that the bright aggregates
were melarocytic in ongin, raising the possiblity of
melanoma. Because of the concemimg clinical and
dermatoscopec features, the lack of conclusive RCM
diagnosis, and the history of melanoma, an excisional
biopsy with a 2-mm margin was performed.
Histopathologxe analysis showed an acanthotic
epadermss with aggregates of pygmented basakod
keratinocytes within the epidermus, compatible wath
clonal SK (Figure 4).

Discussion

Lorgo and colleagues’ described the dermatoscopic
features of 9 clonal SKs; of which, 4 presented with
a large, aggregated globular pattern simulating

a melanocytic neoplasm and § showed smaller
bluish globules loosely distributed in the lesion,
resembling a basal cell carcinoma. Hirata and
colleagues” described 2 cases of clonal SK thae
lacked the typical dermatoscopic features for SK;
both cases had 2 globule-like pattern and ro milia-
like cyst or comedo-like openings. Conversely,
Argenzano and colleagues® reported a melanoma in
situ ssmulating SK on clinical and dermoscopic
examinations.

The case described heremn showed on dermatoscopy
a blue-white veal, mult:ples dark globules distributed
throughout the lesion, sharp borders, and erystalline
structures. All of these findings are suggestive of
melanoma, and although the lesion presented some
features of SK, such as scalloped borders and fissures,
the authors opted to biopsy the lesion to exclude
melanoma by histopathologic examination. On ret-
rospective dermatoscopie-pathologic correlation,
the dark globules seer on dermoscopy correspond to
aggregates of pigmented basalowd keratinocytes
within the epidermus. The blue-white veil i likely

DERMATOLOGICSURGERY

by the Amercan Socuety

for Dermanologic Surpery, Inc. Publshed by Wolters Kiuwer Health, Inx

due to densely pigmented keratinocytes in an acan-
thotic epidermis. The authors specelate that the
crystalline structures are due to increased collagen in
the superfical derm:s because of trauma from
excoriations.,

Although our case had several dermoscopic features
of melanoma, the overall RCM findings were in
favor of a bergn diagnos:s. The most notable RCM
features included multiple clusters of bright polyg-
onal cells within the epidermis and enlarged inter-
papillary spaces at the dermal-epidermal junction
level. Longo and colleagues recently described the
RCM features of 3 cases of clonal SK; they found

a regular epadermal pattern with keratin-filled
nvaginations. At the level of the basal layer of epi-
dermis, there was an overall regular clod, which on
closer inspection showed compact well-defined
intraepidermal clusters of small, bright mono-
morphic polygonal cells, compatible with pig-
mented keratinocytes.’ These RCM fndings are
similar to those seen in our case of clonal SK. Thus,
RCM seems to show consistent features, which
correlated well with the charactenstic histopatho-
logse findings in clonal SK.

Considering that case of clonal SKs with concerning
dermoscopc features, RCM can assist in the correct
diagnosts of this benign neoplasm. Studies with

a larger number of cases will further outline the
consistency of the RCM features of a clonal SK.
Meanwhle, histolopathogic examination remains
important in clonal SK cases suspacious for skin
cancer.
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Situagdo- Artigo Publicado

O artigo teve como objetivo avaliar a sensibilidade e especificidade do tipo de
equipamento handheld de Microscopia Confocal de Reflectédncia (HH-RCM)
comparado com a MCR de sonda larga no diagnéstico do carcinoma basocelular
(CBC).

A presenga de ao menos 3 critérios para o CBC foi o limite estabelecido,

sendo ao menos 1 deles representado pelas silhuetas escuras ou ilhas tumorais.

A MCR tradicional mostrou uma sensibilidade de 100% e especificidade de
78% no diagnostico do CBC. O HH-RCM mostrou uma sensibilidade de 93% e
especificidade de 78%. A presenca de ilhas tumorais ou silhuetas escuras estavam

presentes em todos 0s casos.
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Accuracy of in vivo confocal microscopy for diagnosis of
basal cell carcinoma: a comparative study between
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Abstract

Background Heflectance confocal microscopy (RCM) Incroases spedificity of identification of basal cell carcinoma
{BOC) A smaler-dameter fancheld ACM (HH-RCM) alows bettar actess 10 imbed anslomic ocations.

Objective To compare accuracy of HH-ACM in identfcaton of BCC to that of tradtiona wide-probe RCM (TWP-
RCM).

Methods Patiernts prasenting & least one ksion cinicaly and dermoscopically suspicious for BCC, were recnited from
two dermatoiogy sxn cancer cinics. Prior 1o exclsion, we attempeed 0 image all lesions with H-.RCM ang TWP-RCM
using a standardized protocel. RCM Images wore retroapoctively evaluated, jointly by two biinded reacers. For purpeses
of comparative RCM, sensithvity s specifcity anaksis, we used & theshold of >3 RCM criteris 10 iderfy BCC,
whereby at keast ane critenon had 10 be presence of ‘dark sihoucties” or 'brght tumor slands’.

Rosults Among 54 msions imaged with both RCM devicas. 45 wer biopsy-proven BCCs. Cormpurson betwsen TWP-
ACM va. HH-RCM was as follows: sonaitvity (1009 vs. 33%), spocificity (T8% for both probes), poaive prodictive value
195% v 95%), and nogative precictive value (1009 va. 70%) respoctively. Notably, both TWR-RCM anc HH-RCM dom-
onsteatod the presencs of ‘dirk Sihopsties’ or “bright tumar sancs’ in all 45 BOCs.

Conclusion Ecth ACM probes demorstrate high PPV, TWP-HCM shows higher NPV, since &3 broader fieid-of view
probably alows more exhaustive search for BCC ortera. The RCM artenia thresheld dor BCC iderefication shoukd be fur-
the tested
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Introduction

Basal cell carcinoma (3CC) has become 2 major public health
problem,” Patierts who develop BCC often Bave severely sun-
damaged skin which also proents multiple pigmented and pink
benign neoplasms that can mimic BOC (e.g. seborrhoeic keratos-
o and intradermal mevi). A non-invasive imaging tool that
increases specificity of identification of BOC can greatly aid the
dimidian in avoiding unnecossary removal of benign lessons,

JEADV 2015, 29, + %4-1100

To this end, reflectance confocal micrascopy (RCM) is a
high-reselution optical imaging tool that allows i vivo, ron.
invasive evaluation of skin Jesions, The RCM festures of BCC
have been described and shown to be well correlated with the
histopathelogical diagnostic criteria of BOC." * Previous studies
have demorstrated the utility of RCM in the identification of
BCC ** and in differentiation from other pigmemed and
pink neoplisms” Notably, thes RCM studies have all been
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used a threshold of =3 RCM criteria to identify 3CC, whereby at
least ome of the criteria had to be the presence of ‘dark silhou-

Table 1 RCM features absarved n BCCs (n =~ 45) with TWP-RCM
v HH-RCM

eites’ or "bright tumaor ishands’; these latter criteria denote the  Foatures TWP.ACM Compariscn
presence of neoplastic aggregates of BOC and hence need 0 be Povalue
oberrved in all cases identified a5 BOC by RCM, The accuracy of  Dark sincueties 21 [47%)  2586%) 052
this mon-invasive method to identify BCC was later compured to Beight Sumor islands I ITEeny 0T
the hissopathologic diags which was used as the gold stan.  Staming 16 NB%) 2% 0.0004
dard for diagronss Perghoipaisadng____spo%) B8 015
Statistical analysis was applied to compare TWP.RCM and  Perftumond clefts JTEa%)  34(6%) 061
HH-RCM imaging for lesions examined by both devices. Fisher's  [hcknond burdies 43 [6%) @ 100
exnct test was wsnd to compare the frequency of iemtification of L8 Blood vessels Qe 170 00w
RCM criteria of BCC and also the number of cases displaying >3 S0 bood vesads 3(7%) 1g% o8
RCM criteria. The pairad -test was used 1o comgpare the total Brghtdendtiostuohres 20 (M4%) 14 B1%) 028
number of criteria obwerved in each lesion, resulting in the mean Sepht cound cells Do NG o
number of criteria and standard deviation (SD) for each RCM "o "umber of ACM o2 o mem
probe, A P value Jess than 0,05 was considered significant, Statis- Presence of =3 FCM 25 100%) &2 Ba%) 02t
tical evaluation was carried out using a software (GraphPad  crteris of BCC™
Prism, GraphPad Software Inc., Jalla, CA, USA). Lesions not reaching 0% %) 024
theeshold for RCM
identfication of 8CCr

Results

TImaging with both TWP-RCM and HH-RCM was attempted in
92 lesions from 73 patients; however, 38 of the lesions (41%),
mostly facial, were accessible only to HH.RCM imaging. Ameng
54 lessons imaged with both RCM devices, there were 45 biopsy-
proven BCCs. These 45 biopsy-proven 5CCs were found in 12
patients (63% males), whose average age was 65 years (range
3089 years)s 24 (75%) of the patiemts bad skin phototype 11
and & (25%) skin phototype lIL The anatomic distributicn of
these 45 BCCs was hewd and nock — 9 (20%), toeso — 26 (58%),
upper extremities — 4 (99%) and lower extremities — 6 (13%),

Of the 54 lesions that could be imaged by both devices, TWP-
RCM revealed 47 lesions with 23 RCM riteria of BOC, includ-
ing the presence of “dark silhowettes” or “bright tumor islands” in
all 47 cases; 45 (96%) of the 47 were biopsy-proven BOC, while
the other two were lichen planus-like keratosis (LPLK) and a-
melanotic melainoma. Seven of the 54 lesions examined by
TWP-RCM showad <2 RCM features and none of these 7 lesions
showed “dark silhoweties’ o7 "bright tumor islands’; nooe of the 7
lesions proved to be BCC on histopathology. The TWP.RCM
sensitivity, specificity, positive prodictive value (PPV) and nega-
tive predictive value (NPV) were 10095, 78%, 96% and 1009,
respectively.

Of these same 54 Jesions imagad with both RCM deviaes,
HH.RCM revealed 44 lesons with >3 RCM criteria, inchuding
the prosence of "dark silhouetts” or "bright wmor aands’ in
all 44 cases; 42 (93%) of 44 Jesions were biopsy-proven BCCs
and 2 (%%) were the LPLK and ameanotic melancma that
were alwo falsely identified as BOC with the TWP-RCM. Ten
lesions had =2 RCM features; these incduded 3 (3095) blopsy-
proven BOC, all of which showed ‘dark silhouettes’ and 7
(70%) non-BCC, nore of which showed “dark siboucttes” or
‘bright tumee islands’. The sensitivity, specificity, PPV and

JEADY 2014, 29, 1181180

Al et 5w Of CHierion & the pressnos of 'Cark sihoustes’ or “onght
turor s’

1<2 ROV crtoa of BCC, or absenca of "oark sihousties \Teighe turor
Gands

BCC, bessyl oMl crcnamss MR, hanatwict ROV; ROV, rfectance
confocal miceascopy, TWR.ROM, vadtonal wice-prda RCML

=
R

Figure 1 Comparnson of RCM oriteria of BOC for TWP va. H.
RCM among 45 blopsy-proven BCCs imaged with both RCMs.

NPV for this subgroup were 93%, 78%, 95% and 70%, respec-
tively.

The frequency of each RCM criterion of BCC by imaging
device (TWP-RCM w, HH-RCM) & shown for the 43 biopsy-
proven BOCs imaged with both RCMs (Table 1), Amaong the
BCCs, the mean number of RCM criteria was higher for TWP.
RCM than HH-RCM (62 = 16 vs, 4.7 £ L& P<0,0001)
(Fg. 1). When comparing the frequency of ohservation of each
RCM criterion among these 45 BOCs, a significant difference
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performed with the traditional wide probe RCM (TWE-RCM,
Vivascope 1500; CalberlD, Rochester, NY, USA). With the
TWP-RCM, large smages up to & x & mm can be acquired, akin
to 3x lower magnification microscopy, allowing assessment of
the entire lesion; these large mosaic images <an also be corrdated
with the dermoscopic image that is taken with the RCM’s buile-
in dermoscopic camera. However, the TWP.RCM is bulky and
provides limited acoess to curved surfaces, such as the nose, car
and peri.orbital regions where BOC frequently arises. Recently, &
handheld - RCM probe (HH.RCM, Vivascope 1000; CaliberID)
has been introdwced to dimical practice.'” The HH-RCM has a
smaller probe and is more accessible for application o the
curved facial surfaces, Yet, HH-RCM offers & more limited fiekd-
of-view, up 10 1 x | mm, and lacks a buiit-in dermascopic
camera; thus, sccuracy of identification of 3CC using HH-RCM
noeds to be proven and comgured with that of TWP-RCM,

To this end, the aim of the study is to compare the accuracy
of HH-RCM in ientification of BOC to that of TWP.RCM.

Methods

The study protocol was approved by the Institutional Review
Beard of AC Camargo Cancer Center, Sao Paulo, Brazil, Patients
incduded in the study were recruited from the population of
women and men who underwent skin cancer screening at the
outpatient dermatelogy clinic at a tertiary cancer center in Sio
Paulo, Brazil and at a private practice that specializes in skin
cancer treatment in South Floeida, USA, Patients recruited were
thase presenting with one or more skin lesions that were deemed
suspicious for BCC based on dinical and dermoscopic examina-
tion, Informed comsent was obtained from each study particG-
pant.

Imaging protocol

All eaminations, inducing cEnical, dermoscopic and RCM imag.
ing, were made by a dermatologist experienced with RCM eami-
nation (RPRC) with supervision by a skin cancer expert (GGR ar
HR), We atiempted to image all loices with HH-RCM and
TWP-RCM usirg a standardized protocol, However, TWP-RCM
imaging is restricted to anatomic locations that allow contact with
the RCM fixating tissue ring in soeme anatomic locations such as
the eyelids, imaging with TWE.RCM is not feasthle.

Handheld reflectance confocal microscopy imaging was per-
formed with commercially-available i v RCM systemn (Viva-
scoped00; Caliber(D) as previously described.'” In beief, the
HH.RCM uses 830 nm laser and is characterized by horizontal
resolution of 1,25 jm, vertical resolution of 5 gm, and maximal
imaging depth of abowt 250 pm which corresponds to the super-
ficial reticular desmis, A drop of immersion oil (Crodamol STS;
Croda Inc, Edison, N], USA) is applied to skin to match the
refractive index of the RCM lens with the stratum comeum
allowing penetration and focus of light, The images captured by
HH-RCM are sngle 1 x | mm frames. An automated stack of

JEADV 2078, 2, 1184-1180

sequential images can be obtained in the Z-axis, but mavement

in the horizontal X-Y plne depends on manually siiding the

RCM probe on the skin surface,

TWP-RCM imaging was performed with a commercally
avaslable i vivo RCM system (Vivascopel 500 Caliber[D) s pre-
viously described.” Briefly, an adaptor metal ring is centred on
the lesion and used to attach the TWP-RCM imaging probe to
the skin, The imagos captured by TWP-RCM are single
S00 x 500 pm frames. Individual RCM images can be sequen-
tially collected in the horizontal X-Y plane using an automated
stepper and stitched together by a dedicated software to create 3
mosaic image with a fiedd.of view of up 0 & x § mm ('Viva.
block” immage), An sutomated stack of sequential images can be
obtained along the Z-axis.

A sandardized RCM image acquisition protocol was dal.
Jowed:

o 4 x 4 mm mosaic images (acquired only with TWE.-RCM)
were obtained at three different anatomic depths, corre-
sponding to stratum spinosam, dermal-gpidermal junction
(DE]) and superficial dermis;

o Stacks of images (acquired using both HH-RCM and
TWP-RCM) were obtaired st 5 gpm increments from the
stratum comeum to @ maximum depth of about 250 pm.
The sumber of stacks varied between cases (mean 3,06,
SD £ 133, range 1-12);

o Individual images (acquired using both HH.RCM and
TWP-RCM) were captured when encountering appropriste
RCM features for the identification of BOC; video files were
a0 recorded when observing vascular patterns pertinent
for the detification of BCC,

All lesions included were biopsy-proven. Excised specimens
were routinely fixed in formalin, embedded n paraffin and
stained with hematoxylin and eosin. Histopathological diagnasis
was issoed by a dermatopatbalogist who was blinded 0 RCM
amlyss

Image evaluation and statistical analysis
All RCM images were evaluated jointly by two readers blinded
10 the results of the histopathological examination. Images were
evaluated for the presence of previously-published RCM criteria
for identification of BCC,™* including: the presence of neoplas.
tic aggregates, seen as ‘dark silhouettes’ or as ‘bright tumor
ishinds” at the level of the DEI or wpper dermis; ‘streaming’
polarization of nuclel in neoplastic aggregates along the same
axis of arientation; ‘peripheral palisading’ of ruclei at the tumar
ishinds” periphery; dark ‘peritumoral clefts” asound the tumor
islands; fibrotic stroma with ‘thickened collagen bundles”; dilated
and tortuous ‘linear blood vesds' and “coiled blood vessels’;
‘bright dendritic structures’ within tumor islands; and ‘beight
round cells' in the stroma.

Sirxce mone of the RCM criteria s exclusively seen in BCC and
for the purpase of exploring RCM sensitivity and specificity, we

© 2014 Burcpess Acesamy of Deemsdoiogy sred Vienenasogy

53



Handheld vs. wide-probe cordocal for BCC 1167

Figure 2 Dermascopic image () showing
pirk-whine shiny amas, small ulosration
(dashod arow), chrysalls jarow) and short
serpentine vessols. Both TWR-RCM b,

1 x 1 mmjanc HH-RCM (c, 0.5 x 0.5 mm)
mages ol the superical cemmis kvel show
Light lumor Blandcs (yelkow ssterisk) anc
forotic siroma RIack ssterisk) however,
anly the TWP-ACM mage () shows Ines
Diood vesses (yellow arrow) and beght
round cells jwhite amow). Histopathology
mage (d, HAE, 20x), showing 2 neophstic
S99regee 8t the urdersurface of the
epcanmmis with perigheesl palisading of
crowted nucie [ysliow astersk), the
sumoundng dermis displaying fibroplasa
(olack asters, and critera dagnostic of
BCC.

X

Figure 3 Dermascopic image (8) showing brawn-gray ciods farow) s dots, pirk-whine shiny areas. looped vesses (dashed amow)
and peripheral network. TWR-RCM image (b at the superfical denmis level 25 x 2.5 mm) shows aggregates of bright tumor siands (yal -
low astersk), studded By baght round calls and sumounded by dark pertumarl cleft fwhite asterisk), which separate the aggrogates from
afibrotic stroma. Locpec vessels can also be soen farrow). HH-RCM image (c) at level of the superficial cenmis 0.5 x 0.5mm) shows a
singh bright tumor sknd fyslow astersi), with few brght round cells, sumounded by & Cark perbumorsl delt fvhite ssterise), which sapa-
«ate the aggregats fom & fibrotic stroma. Histopathalogy image (¢, HBE, 4)), shows 8 strikingly similar pattem 10 that saen with TWP-
RCM, with basaloid reoplsstic aggregates (yellow astersk) with perphees paksacding of nucki, which ane separated from the surounding
foroplastic cammis by a cai, criveria diagrostic of BCC,

JEADV 2014, 2, 1184-1%0 © 2014 Bucpess Acasamy of Deemsdoiogy sred Vienessiogy
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was found for the presence of ‘linear blood vessels', “streaming’
and ‘bright round cells’, all of which were identified with a
bigher froquency by TWP-RCM than HH-RCM: 96% vs, 38%
(P <00001), 36% va 4% (P~ 000M), and 89% w. 6/%
(P = 0,02}, respectively (Figure 2).

Discussion

Previous studies have shown the dinical diagnostic scouracy of
experienced dermatelogists to be around 70%.7 In our study,
only 83% of clinically-suspect Jesions proved 1o be BOC on his.
topathalogy, reflecting 3 PPV of 83%, Using a threshold of =3
RCM criteria for identification of BCC, PPV values were simi-
larly high for both TWP-RCM (96%) and HH-RCM (95%). In
other words, when RCM-based diagnosis of BOC is rendered, it
is lkely to be correct. However, the two RCM modalities differed
in NPV values - 100% for TWP-RCM compared with 70% for
HH-RCM. This means that, using the criteria for BOC identifi-
cation that were employed berein, BOC can be virtually excluded
wsing TWP-RCM, bat not with HH-RCM. This difference
likely due to the more exhaustive scanning of the Jesion, up 0
8 x 8 mm fickd-of-view which & possible with TWP-RCM,
compared 10 3 much narrower Held-of-view of up to | x | mm
with HH.RCM (¥ig. 3). The larger field of investigation afforded
to the RCM reader by TWP-RCM probably makes the detection
of ‘lincar blood vessels', ‘streaming’ and ‘bright round cels'
more tkely than with the narrow field of view of HH.RCM, and
may account for the observed difference in NPV, Notably, in
post hoc analysis, diagnostic accuracy values of HH-RCM in our
study could have beens higher, if we had used 3 Jower threshold
for identification of BCC, mamely 22 RCM <riteria to identify
BOC, with at Jeast one of the criteria being the presence of ‘dark
silbouettes” or "bright tumor islands’, Further study of the crite-
ria threshold for RCM identification of BOC is needed.

The diagnastic accaracy of RCM in our study is i kine with
previous reports. Nori e al” examined 83 BOCs with TWP-
RCM ané analysed 5 RCM features: presence of clongated
monomorphic basaloid nuclei, polarization of nudei, prominent
nflammatory infiltrate, increasad vasculature, and pleomos-
phism of the overlying epidermis indicative of actinic damage;
presence of 22 RCM features had 100% sensitivity for BOC diag-
nasis, while >4 RCM features had specificity of 95.7% and sensi-
tivity of 82.9%." Polarization of nuclel was the most sensitive
and specific RCM feature in the study by Nori e al,” while in
our stody, polarization of nuclei ('streaming’) was relatively
infrequent, seen in 36% of BOCs with TWP-RCM and in oaly
4% of BCCs with HH-RCM, More recently, Gareau ef ol
reported an overall sensitivity of 96.6% and specificity of 89.2%
for detecting BCC ex viwo in Mohs excision specimens with
RCM.* Guitera et al” found 1009 sensitivity and £8.5% spedi-
fiity for BOC identification with RCM using the following
criteri; polarized elongated features (‘streaming’), telangioctasia
and comvoluted vessels, basaloid nodules (denoting the presence

JEADY 2014, 29, 11851189

neoplastic aggregates) and epidermal shadowing (corresponding
to ‘peritumoral clefting').

Handheld RCM was mare readily applicable to curved and
ing facial lesions, Due to difference in acoesssbility in this ana-
tomic region, HH-RCM imaging was succonsfully performed in
all lesions in which imaging was attempeed, while TWP.RCM
was techmically applicable in only 59% of lesions in which imag-
ing was attempeed. Interestingly, two f1cal lesions were inacces-
sible to contact dermascopic imaging, bat could be imaged with
HH-RCM,

Our study has limitation. First, images were not indepen-
dently reviewed by different dermatologists and thus we did not
analye for potential differences between observers, We plan to
test inter.chserver agreement on identification of RCM features
of BOC with HH-RCM in a fture study, Second, our cataset is
relatively limited in size and originates from ocly two medical
centres, and our findings need to be substantiated in larger data-
swis and peneralized to more populations, Fimally, additional
RCM studies are needed to test the utility of each RCM criterion
for identification of BCC,

In conclusson, HH-RCM i more frequently applicable to the
curved facial area than TWP-RCM. Both TWP.RCM and HH.
RCM demanstrate high PPV which enhances dinical diagnosss.
TWP.RCM shows higher NPV than HH.RCM, probably due 0
a broader field-ofview of TWP.RCM which offers 2 more
exbaustive timue investigation for BCC criteria, The individual
utility of each RCM criterion and the optimal combination of
RCM ¢riteria for BCC identification should be further tosted,
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6. DISCUSSAO

6.1 TECNOLOGIA DA MICROSCOPIA CONFOCAL DE REFLECTANCIA

Desde seu advento em 1995, a microscopia confocal de reflectancia vem
sendo cada vez mais utilizada na pratica dermatolégica nos principais centros
académicos do mundo. Com o aprimoramento tecnologico na funcionalidade e
dimensdes das sondas, e subsequente disponibilizacdo de equipamentos mais
compactos, como o Vivascope 1500 (no ano 2000), e o Vivascope 3000 (em 2006),
seu uso vem, progressivamente, revolucionando a abordagem meédica das
neoplasias cutaneas. Esta nova metodologia diagnodstica apresenta inumeras
vantagens. Dentre elas, permite a identificagdo instantdnea das estruturas da pele

de forma nao invasiva, in-vivo e sem dano tecidual.

O modelo Vivascope 1500 utiliza a tecnologia de laser diodo infra vermelho
(830 nm), com uma lente objetiva de x30, com uma resolugdo lateral de
aproximadamente 1 micrOmetro e uma resolugado axial de 3 a 5 micrdbmetros. Ele
atinge uma profundidade de cerca de 200-250 micrémetros, permitindo a
visualizagdo da derme papilar; em areas com a epiderme mais delgada, como a face

e mucosas, € possivel analisar a derme reticular superficial.

A obtencgdo das imagens envolve o contato direto das lentes com a pele, que
€ previamente coberta com um 6leo de imersdo. No modelo de sonda larga, um anel
de fixacdo é colocado sobre a lesdo a ser estudada, entre a pele e as lentes. O
processo de mapeamento criado pela MCR fornece uma imagem o6ptica de 0.5 X 0.5
mm? no ponto de interesse para exame da pele. A MCR escaneia a pele no sentido
horizontal, produzindo muiltiplas imagens individuais de 0.5 X 0.5 mm? que s&o
subsequentes alinhadas formando um mosaico de até 8 x 8 mm?. A profundidade
precisa € controlada pelo software de navegacéo; a profundidade é selecionada pelo
examinador, até a profundidade maxima de 250 micrébmetros. O sistema de
navegacdo da imagem da microscopia confocal € guiado pela imagem
dermatoscopica da lesdo, obtida apds a colocacdo do anel de fixacdo e antes do

acoplamento da lente, permitindo uma avaliacdo sistematica e orientada dentro do
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tecido. Assim, focos suspeitos dentro da imagem dermatoscopica podem ser

analisadas na imagem confocal correspondente em maior aumento.

O Vivascope 3000, € um modelo com uma pistola de facil mobilizacdo. A
vantagem deste modelo é a sua sonda pequena, permitindo o acesso a areas de
dificil acesso com o Vivascope 1500. O processo de obtengdo das imagens é mais
rapido com o Vivascope 3000; porém, este apresenta como desvantagem o pequeno
campo de captura de imagens de 1 X 1 mm? formando imagens empilhadas
(sentido vertical), sem a possibilidade de visualizagdo da arquitetura total de lesbes
maiores de 1 mm, ndo sendo possivel a formagdo das imagens em mosaico no

sentido horizontal.

6.2 CORRELAGCAO ENTRE A HISTOLOGIA DA PELE NORMAL E OS
ASPECTOS OBSERVADOS NA MICROSCOPIA CONFOCAL DE REFLECTANCIA

A identificagao das estruturas na microscopia confocal se baseia na diferenga
de refragdo da luz das diferentes estruturas da pele, fornecendo uma imagem em

preto e branco com variagdes de brilho.

Em 2015, descrevemos as caracteristicas da pele normal visualizadas através
das lentes da confocal (QUE et al., 2015).

As estruturas com alto indice de refracdo aparecem brilhosas e brancas,
enquanto estruturas nao reflectivas aparecem pretas. A melanina € a estrutura com
maior contraste, com um indice de refracéo de 1,7, permitindo o reconhecimento de
células individuais ricas em melanina, como melandcitos, ceratindcitos pigmentados
e melanéfagos. A queratina apresenta um indice de refracdo de 1,5, permitindo a
visualizagdo de neoplasias ceratinociticas. Fibras de colageno e células
inflamatdérias, como os neutrofilos, com indice de refracdo de 1,34, também
aparecem brilhosas nas imagens da MCR. As fibras de colageno se apresentam
como estruturas em faixas lineares brilhosas na derme, e as células inflamatdrias
como pequenas estruturas brancas arredondadas e homogéneas. As células

inflamatdrias, apesar de possuirem um indice de refragdo menor do que a melanina,
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ainda se apresentam como particulas brilhosas a MCR. Contudo, a maioria das
doencas inflamatérias da pele até entdo estudadas utilizando a MCR foram lesdes
ricas em linfocitos, e os critérios para diferenciagdo entre linfocitos e neutréfilos ndo
foram estabelecidos. (DEBARBIEUX et al, 2013). Gonzalez et al. (1999)
demonstraram a presenca de pequenas células brilhosas no stratum corneum e ao
redor dos foliculos pilosos, na avaliagdo da MCR em um paciente com foliculite, e
correlacionou este achado com a presenca de neutréfilos nas sessdes histologicas
convencionais.

A primeira camada da pele a ser avaliada € o stratum corneum; neste nivel
s&o visualizadas células anucleadas achatadas que se agregam formando ilhas
separadas por fissuras escuras que representam os dermatoglifos. Essas células
correspondem aos cornedcitos anucleados que se destacam na microscopia
confocal devido ao seu alto conteudo de queratina. Logo abaixo, a cerca de 15 a 20
um de profundidade, se encontra a camada granulosa. A este nivel se encontram os
ceratindcitos achatados, com grénulos internos, caracterizados na microscopia
confocal por um nucleo central escuro circundado por um contorno brilhoso do
citoplasma, devido aos grénulos de queratina ai localizados. A disposicdo dos
ceratindcitos adjacentes uns aos outros nesta camada da pele forma um padréo
conhecido como “favo de mel” tipico ou regular. A camada espinhosa esta localizada
entre 20 a 100 um de profundidade, e apresenta morfologia semelhante a da camada
granular na MCR, com o padrdo em favo de mel regular/tipico, porém com
ceratinécitos menores. A camada basal esta localizada entre 40 e 130 ym de
profundidade, e sua aparéncia a MCR varia de acordo com o fototipo de pele. Peles
de fototipo IlI-IV apresentam o padrdo em “pedras de calgamento” (cobblestone),
formado por conjunto de ceratindcitos brancos brilhosos devido ao alto conteudo de
melanina supranuclear, dando um aspecto de alta iluminagdo ao redor do nucleo,
em contraste com o restante do citoplasma que se apresenta relativamente mais
escuro. Os ceratindcitos basais na pele fototipo I-1l sdo menos pigmentados, e essas
células ndo se apresentam tdo brilhosas na microscopia confocal, sendo dificil
visualizar os ceratinécitos basais em individuos de pele clara. Da mesma forma, os
melandcitos na jungdo dermo-epidérmica (JDE) ndo sdo usualmente identificados

em pele normal de individuos de pele clara ndo bronzeados. A imagem horizontal da
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JDE é caracterizada por ceratindcitos basais brilhantes circundando as papilas
dérmicas escuras, criando um padrdao na MCR de anéis papilares dérmicos ou
papilas demarcadas. A derme papilar e reticular superficial apresentam-se com
baixa reflectividade e pode apresentar vasos sanguineos e fibras de colageno. A
aparéncia na MCR da pele normal pode apresentar variagcbes adicionais
dependendo do local do corpo e da extensdo do dano cutaneo devido a exposigcao

solar crénica.

6.3 APLICABILIDADE DA MICROSCOPIA CONFOCAL DE REFLECTANCIA NO
DIAGNOSICOS DE LESOES CUTANEAS EQUIVOCAS E MONITORAMENTO POS
TRATAMENTO

A MCR pode ser usada como ferramenta diagnéstica adjunta em lesbes
cutdneas que se apresentam equivocas ao exame clinico e na avaliagao
dermatoscopica, elevando a precisdo na selecao das lesdes que efetivamente tem
indicagdo de biopsia, especialmente em areas de dificil acesso cirurgico,
funcionalmente complexas e/ou cosmeticamente sensiveis (QUE et al., 2015).
Cinotti et al. (2014) avaliaram o uso da MCR em 47 casos de lesbes palpebrais,
incluindo CBC, CEC e melanomas; o exame mostrou uma sensibilidade de 100% e
especificidade de aproximadamente 70%. Derbabieux et al. (2014) analisaram 56
casos de maculas melandticas labiais, sendo 10 deles melanomas macular. Eles
corroboraram os achados previamente descritos por Erfan et al. (2012) de que a
presencga de células dendriticas esparsas na jungcdo dermo-epidérmica € um achado
comum em maculas melandticas benignas em areas fotoexpostas, sendo que a alta
densidade dessas células, e/ou a presenga de células arredondadas pagetdides, sé&o

achados associados ao melanoma de mucosa.

A MCR tem valioso papel adjunto na definigdo de margens cirurgicas durante
a cirurgia micrografica de Mohs. Estudos evidenciaram uma sensibilidade de 86% a
96% e especificidade de 89 a 99% na identificacdo do carcinoma basocelular
durante a cirurgia de Mohs. (GAREAU et al., 2009, BEN ASSAR et al., 2014).

Outra importante indicagdo da microscopia confocal € no monitoramento da

resposta ao tratamento nao cirurgico das ceratoses actinicas, CEC, CBC e
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melanoma em &rea foto-exposta. (CURIEL-LEWANDROWSKI et al., 2004; ULRICH
et al., 2010; TORRES et al., 2004; NADIMINTI et al., 2010; AHLGRIMM-SIESS et al.,
2009).

Em 2015, descrevemos aspectos caracteristicos da ceratose seborréica
clonal (CSC) vistos na MCR (FRAGA-BRAGHIROLI et al., 2015). Devido a alta
pigmentacdo dessa neoplasia benigna da pele, seu diagnostico clinico € muitas
vezes desafiador, e seus achados dermatoscépicos se sobrepéem com os do
melanoma maligno, como a presenga do véu branco-azulado, multiplos globulos
escuros e estruturas brancas com brilho (antigamente descritas como crisalides).
Clinicamente, a CSC faz diagnéstico diferencial com o melanoma, CBC pigmentado
e tumores de colisdo. A avaliagdo com a MCR demonstrou multiplas células
brilhosas poligonais agregadas na epiderme e alargamento dos espagos
interpapilares na JDE. Nao se observou achados sugestivo de malignidade, como
presencga de células dendriticas ou células arredondadas com padrao pagetoide. Os
autores optaram por realizar uma biopsia excisional devido a historia familiar de
melanoma do paciente e pelos achados dermatoscépicos demasiadamente
preocupantes. Os achados da MCR aqui descritos sao similares aqueles
apresentados por Longo et al. (2013) quando descreveram a MCR de 3 casos de
CSC. Assim, a MCR demonstra achados da CSC consistentes, que se
correlacionam com suas caracteristicas histologicas. As células poligonais brilhosas
agregadas correspondem aos agregados intraepidérmicos de ceratindcitos basais
ricos pigmentados, conhecido como fendmeno de Borst-Jadassohn. Critérios
adicionais para ceratose seborréica que também estdo presentes na SSC sao cistos
cérneos, invaginagdes ricas em ceratinas e areas focais com padrao de favo de mel
alargado na camada epidérmica, associados a corddes com projecdes bulbosas e
papilas polimorfas na JDE.

A mucinose dérmica focal (MDF) é uma entidade relativamente rara, porém
clinicamente é semelhante ao CBC. Ela faz parte de um grupo de dermatoses mais
abrangente, conhecido como mucinose dérmica cutanea, caracterizadas por
fibroblastos que produzem abundante quantidade de mucina que se acumula na

derme. A MDF, assim como o CBC, se apresenta como papula solitaria ou nddulo,
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mais comumente na face, tronco e extremidades (McDERMOTT et al, 2003;
NEBRIDA et al, 2002). A MDF apresenta-se a dermatoscopia com vasos
serpenginosos associados a um fundo rosa-amarelado, ndo sendo possivel sua
diferenciagdo com o CBC, que também pode se apresentar de forma semelhante.
Contudo, existem diferengas notaveis entre a MDF e o CBC na MCR. Descrevemos
os principais achados da MDF, como a presenca de estruturas
fusiformes/dendriticas espessas, circundadas por fibras de colageno finas orientadas
ao acaso e separadas por espagos mais escuros na derme, associadas ao aumento
do fluxo sanguineo na microcirculagéo vista durante o exame ou no modo video,
devido a proliferagdo dos capilares dérmicos (FRAGA-BRAGHIROLI et al., 2015). Os
espacos escuros correspondem ao depodsito de mucina misturado ao estroma
dérmico, visualizado a histopatologia com o uso de coloragéo especial para mucina;
as células fusiformes correspondem aos fibroblastos imersos nas areas com mucina.
A andlise com hematoxilina e eosina, a presenca de mucina é suspeitada pela
presenca de espagos largos e vazios dentre as fibras de colageno. Em contraste, o
CBC apresenta a MCR areas escuras, conhecidas como silhuetas escuras, com
contornos policiclicos e delineadas por fibras de colageno denso, além das ilhas
tumorais e areas escuras ao redor das ilhas tumorais separando-as das fibras de

colageno que as envolvem.

6.4 USO DO MODELO DE MICROSCOPIA CONFOCAL DE REFLECTANCIA
COM PISTOLA PORTATIL (HANDHELD) NO DIAGNOSTICO DE PAPULAS
FACIAIS INESPECIFICAS E DO CARCINOMA BASOCELULAR

O modelo de microscopia confocal de reflectancia com pistola portatil
(handheld) (HH-RCM - Vivascope 3000, assim como o tradicional Vivascope 1500,
utiliza a tecnologia de laser de diodo de 830 nanémetro. A pistola portatil com sonda
pequena permite 0 acesso a areas curvadas do corpo, além de poder ser aplicada
diretamente a superficie cutdnea, sem a necessidade do anel de fixagao, tornando o
exame da microscopia confocal mais facil e rapido. Este modelo oferece um campo
de visdo de um milimetro, o que corresponde a visao histolégica de pequeno
aumento ao microscoépio Optico. A MCR é uma ferramenta auxiliar importante na

avaliacao clinica e dermatoscépica de papulas pequenas e nodulos, principalmente
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na face, onde o médico clinico € mais relutante em indicar a realizagao de bidpsias,
que poderiam vir a se revelar desnecessarias. Os achados morfologicos da
microscopia confocal utilizando-se o modelo Vivascope 3000 sdo os mesmos
decritos no modelo tradicional.

Em 2014 descrevemos 6 (seis) casos de papulas faciais brancas com
caracteristicas clinicas e dermatoscopicas nao especificas, nos quais o uso da MCR
permitiu o diagndtico preciso, confirmados em seguida pelo exame histopatologico
(FRAGA-BRAGHIROLI et al., 2014). Dentre estes casos, foram diagnosticados 2
carcinomas basocelular (CBC), um tricoblastoma desmoplasico (TBD), um
carcinoma escamocelular (CEC), uma hiperplasia sebacea (HS) e um nevo
melanocitico intradérmico. O carcinoma basocelular, neoplasia maligna mais
prevalente, é facilmente visualizado na MCR. Seus principais achados sao: silhuetas
escuras ao nivel da JDE, ilhas tumorais brilhantes circundadas por espagos escuros,
vasos canaliculares e colageno espessado ao nivel da derme papilar. O
tricoblastoma desmoplasico € uma neoplasia benigna da pele, com aspectos clinicos
e confocais semelhantes ao carcinoma basocelular. Os achados da MCR deste
estudo estdo de acordo com a descricao de Ardigo et al. (2007) quando relatou 4
casos de TBD. Os principais achados foram a presenca de ilhas tumorais brilhantes
compostas por corddes de células com nucleo alongado, semelhante ao CBC.
Contudo, o TBD apresenta como caracteristicas unicas as conexdes entre os
agregados neoplasicos e as estruturas foliculares; cistos cérneos agregados,
compostos por espagos escuros e arredondados preenchidos por material branco,
correspondente aos cistos ceratinizados na histopatologia, além de faixas de
colageno espessadas envolvendo as ilhas tumorais. Estas ilhas, por sua vez, sdo
menores, mais escassas e estdao distribuidas mais espagadamente quando
comparadas ao CBC. As caracteriticas da MCR do CEC s&o compostas por uma
epiderme com o padrédo de favo de mel irregular, uma epiderme desorganizada e
pela presenca de células arredondadas e nucleadas nas camadas espinhosa e
granular. Na JDE, algas de vasos sanguineos sdo visualizadas como estruturas
arredondadas brancas dentro da derme papilar. Assim como o TBD, a hiperplasia
sebacea também pode se assemelhar ao CBC clinicamente e a dermatoscopia. Com

o uso do Vivascope 3000, a HS pode ser rapidamente diferenciada. Suas principais
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caracteristicas na MCR s&o os agregados semelhantes a morulas, descrito
inicialmente por Propperova et al. (2007) e posteriormente por Moscarella et al.
(2013). Os nevos intradérmicos e nevos compostos localizados na face s&o muitas
vezes desafiadores posto que apresentam caracteristicas clinicas e a dermatoscopia
semelhantes ao CBC. Na MRC, a diferencdo do nevo melanocitico do CBC é bem
evidente e direta, uma vez que os ninhos de melandcitos s&o prontamente
vizualizados na MCR devido ao forte poder de refragdo da melanina. (FRAGA-
BRAGHIROLI et al., 2014) Descrevemos um caso de carcinoma basocelular
pigmentado na pele negra; esta les&o, clinicamente, ndo apresentava achados
especificos do CBC pigmentado devido ao fototipo da pele do paciente. A
dermatoscopia apresentou estruturas em folhas ou roda de leme, presentes no CBC
pigmentado. Contudo, somente apds a realizacdo do exame da MCR utilizando o
modelo HH-RCM, as ilhas tumorais circundadas por espagos escuros foram
visualisadas, confirmando o diagnotico do CBC pigmentado. (STEPHENS et al.,
2013)

Estudos tem mostrado que a acuracia do diagndstico clinico do CBC por
dermatologistas experientes é de cerca de 70% (GUITERA et al., 2012).
Compararamos a eficacia do Vivascope 3000 com o Vivascope 1500 no diagnostico
do CBC. Neste estudo 45 das 54 lesbes clinicamente suspeitas de CBC foram
confirmadas histologicamente, refletindo um valor preditivo positivo de 83%. As
mesmas 54 lesdes foram avaliadas com ambos modelos de MCR; o HH-RCM
revelou 44 lesbes com mais de 3 critérios para o CBC, incluindo a presenca de
silhuetas tumorais escuras ou ilhas tumorais brilhantes; destas, 42 lesdes (95%)
foram histologicamente comprovadas como CBC, 1 (uma) como ceratose liquendide
(liquen-plano like keratosis) e 1 (uma) como melanoma amelanadtico. Os principais
achados da MCR relacionados ao CBC foram: silhuetas tumorais escuras, ilhas
tumorais, espacgos em fenda peritumoral, polarizagdo dos ceratindcitos epidérmicos
supra-tumorais, polarizagdo dos nucleos das células tumorais periféricas, faixas de
colageno espessadas, vasos sanguineos lineares, vasos sanguineos canaliculares,
células dendriticas e células redondas brilhantes. O diagnéstico do CBC pela MCR
foi feito na presenga de ao menos 3 desses critérios descritos, sendo ao menos um

deles a ocorréncia de ilhas tumorais ou silhuetas tumorais. O ndmero médio de
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achados na MCR tradicional foi da ordem de 6.2, enquanto no modelo handheld foi
de 4.7. O modelo de MCR tradicional evidenciou pelo menos 3 critérios do CBC em
100% dos casos histologicamente confirmados de CBC ; o modelo handheld
evidenciou ao menos 3 achados em 93% dos casos histologicamente confirmados.
O modelo tradicional diagnosticou todos os casos de CBC, ja o modelo handheld
nao foi capaz de diagnosticar 3 casos de CBC. Quando comparado a frequéncia de
observacdo de cada achado na MCR dos 45 casos de CBC, com ambos os
modelos, uma significancia estatistica foi encontrada para a presenca dos vasos
sanguineos lineares, polarizagdo dos ceratindcitos epidérmicos supra-tumorais, e
células redondas brilhantes; todos foram identificados mais frequentemente com o
modelo de MCR tradicional do que com o0 HH-RCM (96% vs. 38% (P < 0.0001), 36%
vs. 4% (P = 0.0004), e 89% vs. 67% (P = 0.02), respectivamente. Utilizando-se o
critério da presenca de ao menos 3 achados para o diagnéstico do CBC, o valor
preditivo positivo para o modelo MCR tradicional foi de 96% e para o HH-RCM foi de
95%, indicando que, se o diagnostico do CBC foi feito pela MCR, este é
provavelmente correto. Contudo, o valor preditivo negativo foi de 100% para o MCR
tradicional, enquanto para o HH-RCM foi de 70%. Assim, utilizando os critérios
adotados, o modelo de MCR tradicional foi capaz de excluir o diagnostico do CBC
com precisdo. Esta diferenga esta provavelmente relacionada com o maior campo
de visdo do modelo MCR tradicional (CASTRO et al., 2015). A acuracia diagnostica
deste estudo foi compativel com estudos anteriores. Nori et al. (2004) relataram uma
sensibilidade de 100% no diagnostico do CBC quando adotado o critério de 2 ou
mais achados na MCR utilizando o modelo tradicional; a sensibilidade do estudo foi
de 82.9% e a especificidade foi de 95.7% quando adotado o critério da presenca de
4 ou mais achados. Gareau et al. (2009) reportaram a sensibilidade de 96.6% e
especificidade de 89.2% com o uso da MCR tradicional na detecgdo do CBC ex vivo
durante a cirurgia de Mohs. Guitera et al. (2012) encontraram sensibilidade de
100% e especificidade de 88.5% na identificacdo do CBC na MCR tradicional,
utilizando os achados classicamente descritos para o CBC na microscopia confocal
(polarizagdo dos ceratindcitos supra-tumorais, telangiectasias e vasos tortuosos,

ilhas tumorais e silhuetas tumorais escuras/espagos em fenda peritumoral).
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6.5 ASPECTOS MORFOLOGICOS DO CARCINOMA ESCAMOCELULAR
PIGMENTADO E DESCRICAO DO PADRAO DE VASCULATURA DO CARCINOMA
ESPINOCELULAR NA MICROSCOPIA CONFOCAL DE REFLECTANCIA

O carcinoma espinocelular € o segundo tipo de cancer de pele mais
prevalente, depois do CBC, e alguns estudos recentes indicam que sua incidéncia
vem se aproximando a do CBC. O CEC representa 20% a 50% de todos os
canceres de pele (ROGERS et al., 2015). Dados do Rochester Epidemiology Project,
realizado pela Mayo Clinic, demonstraram um aumento de 263% na incidéncia do
CEC cuténeo nos Estados Unidos entre os anos de 1976 a 1984, e entre 2000 e
2010 (MUZIC et al.,, 2017). Este aumento €& atribuido ao envelhecimento da
populacdo e ao aprimoramento do diagnostico clinico de neoplasias cuténeas,
consequente ao desenvolvimento de novas tecnologias disponiveis para o
atendimento meédico. Karia et al. (2013) relataram que no acompanhamento de
12.572 pessoas com CEC cuténeo, 5.604 desenvolveram metastase nodais; no
estudo de 8.791 pacientes, 3.932 morreram devido ao CEC cutaneo no ano de 2012.
Dado ao aumento significante na incidéncia do CEC cutaneo e seu potencial para
um desfecho letal, o CEC passou a ser considerado um problema de saude publica.
A utilizagdo de ferramentas diagndsticas ndo invasivas, como a MRC, permite um
diagndstico da neoplasia em estagio inicial, direciona a conduta terapéutica com
estratégias de atendimento médico que podem reduzir significativamente a evolugéo

para agravamento dos casos.

Os critérios diagnésticos do carcinoma espinocelular na MCR foram
inicialmente descritos por Rispon e colaboradores, em 2009 com avaliagdo de 38
lesbes cuténeas histologicamente comprovadas como CEC. Os principais achados
descritos foram: a presenca de escamas na camada cérnea, presentes em 95% dos
casos; padrao em favo de mel atipico ou irregular das camadas granular e
espinhosa; células arredondadas e nucleadas brilhosas nas camadas granular e
espinhosa, presentes em 55% dos casos. As escamas correspondem,
histologicamente, a presenca de ortoqueratose ou paraqueratose. A presencga de
células poligonais nucleadas na camada cornea corresponde a paraqueratose. Este
achado nao é especifico do CEC, podendo ocorrer em outras dermatoses com alto
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indice de proliferagao celular, como a psoriase. A presencga do padrdo em favo de
mel atipico é especifico das neoplasias de ceratécitos, visto em todos os casos de
ceratose actinica e CEC. Enquanto o CEC apresenta extensa atipia ou desarranjo
da camada epidérmica, as ceratoses actinicas revelam um desarranjo focal e um
padrao de favo de mel levemente alterado. As células arredondadas nucleadas
presentes nas camadas granulosa e espinhosa correspondem aos ceratinécitos
disceratoticos. Gonyaley e colaboradores (2008) descreveram achados semelhantes
na MCR do CEC.

Descrevemos a presenca pequenos circulos brilhosos ao redor das papulas
dérmicas ao nivel da JDE como um achado exclusivo do carcinoma escamocelular
pigmentado (FRAGA-BRAGHIROLI et al., 2013). Esta entidade se apresenta
clinicamente de forma inespecifica podendo se assemelhar ao lentigo solar ou a
ceratose liquenodide (liquen-plano like keratosis), ambas condi¢gbes benignas. A MCR
do CEC pigmentado é caracterizada por um padrdo de favo de mel atipico nas
camadas granulosa e espinhosa da epiderme, associado a presenga dos pequenos
circulos brilhosos ao redor das papilas dérmicas. Estes anéis sdo compostos por
pequenas celulas brilhantes na MCR, que, histologicamente, representam os
ceratindcitos pigmentados atipicos basais ricos em melanina, rodeando as papilas

dérmicas ao nivel da jungdo dermo-epidérmica.

O padréao de distribuicdo dos vasos ao nivel da JDE e derme papilar fornecem
pistas relevantes para o diagnodstico do CEC cutédneo. Descrevemos o sinal do

“buracos de botdo” na MCR, que, associado ao padrao de favo de mel atipico ao
nivel epidérmico, representam achados importantes no diagnéstico do CEC in situ
(Que et al., 2016). O sinal do buracos de botdo é representado pela presenca de
numerosos vasos arredondados e agregados na JDE, visualizados como circulos
perfeitos numa visdo transversal das papilas dérmicas, assemelhando-se a botdes.
A uniformidade, distribuigdo, e numerosidade dos vasos agregados refletem a forma
como os vasos formam algas dentro das papilas dérmicas. Este achado corresponde
aos vasos glomerulares visualizados a dermatoscopia. Histopatologicamente, o sinal
do buracos de botao corresponde aos numerosos vasos sanguineos tortuosos vistos

ao nivel das papilas dérmicas. Ahlgrimm-Siess V et al. (2011) correlacionaram os
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vasos em pontos, observados na dermatoscopia do CEC, com a presenca de vasos
arredondados esparsamente distribuidos na JDE que aparecem na MCR. Apesar da
presenca isolada do sinal do buracos de botdo a MCR n&o ser um achado especifico
do CEC, sua ocorréncia associada ao padrao de favo de mel atipico da camada
espinhosa direciona o diagndéstico para o CEC. Rispon et al. (2009) mostraram que
39% dos 38 casos de CEC analisados no seu estudo, ndo apresentavam vasos
visiveis a dermatoscopia; no entanto, a MCR se mostrou particularmente util no
diagnodstico desses casos de CEC, uma vez que foi possivel visualizar os vasos
arredondados na derme superficial. Este fato se deve, provavelmente, pela maior
penetracdo da luz infra vermelha da MCR, que tem o potencial de penetrar mais
profundamente na pele do que a luz do dermatoscépio. As ceratoses actinicas
apresentam um menor numero de vasos na derme superficial e estes se distribuem

mais esparsamente do que no CEC.

6.6 LIMITACOES DA MICROSCOPIA CONFOCAL DE REFLECTANCIA E
PERSPECTIVAS FUTURAS

Umas das limitagbes da microscopia confocal € a possibilidade de
analisarmos as estruturas microanatomicas somente até a profundidade de 250
micrdmetros, correspondendo ao alcance até a derme papilar. Alteragcdes na derme
reticular e os tumores que invadem a profundidade n&o podem ser avaliados
adequadamente, resultando em exames falso negativos. Entretanto, em areas onde
a epiderme apresenta pouca espessura, parte da derme reticular também pode
também ser avaliada. Em lesbes com espessamento importante da epiderme,

incluindo lesdes acrais, a visdo da MCR fica limitada a epiderme.

Outros fatores que também podem comprometer a qualidade do imagem da
MCR sao a presencga de hiperceratose, a presenca de residuos de cremes com
particulas com alta refracdo como protetores solar, e também a superficie néo

uniforme da pele que resulta na formagao de bolhas, que constituem artefato.

A MCR requer treinamento do avaliador, que deve ter um robusto
conhecimento em dermatopatologia uma vez que a identificagdo e a interpretagcéo
dos achados da MCR se correlacionam com as estruturas observadas nos exames
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da histopatologia. Assim, o examinador pode se deparar com o desafio de distinguir
estruturas e células com indice de refragdo semelhantes, a exemplo de melandcitos

e células de Langerhans na camada espinhosa.

Cabe considerar, ainda, que o alto investimento necessario para aquisi¢ao do
aparelno de MCR, também pode ser um fator limitante para sua utilizagdo em
grande escala nos tempos atuais.

Estudos tém mostrado a MCR como uma ferramenta auxiliar no diagnéstico
de doengas cutaneas inflamatorias e infecciosas, como psoriase, dermatite de
contato, lupus eritematoso discdoide e onicomicose, além de neoplasias como o
linfoma cuténeo de células T (HOOGEDOON et al., 2015). Contudo, faltam estudos
conduzidos com metodologia adequada para identificar a acuracia da MCR na
distincdo dos diferentes tipos de células inflamatorias. O uso da tecnologia da
microscopia confocal pode vir a se mostrar interessante no diagndstico de doengas
endémicas, como na leishmaniose cutédnea e hanseniase, enfermidades ainda

prevalentes no Brasil.

Uma série de novos projetos no ambito do desenvolvimento tecnologico
parecem promissores para o uso futuro da MCR. Aparelhos de MCR que capturam
imagens da pele utilizando um escaneamento em linha, ao invés do escaneamento
de um ponto, ja estdo sendo desenvolvidos. Isso reduzira o tempo de obtencdo de
imagem, além de reduzir o tamanho e custo do aparelho. Maquinas de microscopia
confocal com software programado para o reconhecimento automatizado de
detalhes da anatomia da pele e da histopatologia também estdo sendo estudadas,
com possibilidade de reconstrugdo das imagens em 3 dimensdes (KURUGOL et al.,
2011, GAREAU et al., 2011). Por fim, imagens de confocal fluorescentes, que se
revelam apos a injegdo de contraste intradérmico in vivo, como a verde-indocianina,
também estdo em fase de testes, com o objetivo de melhorar a identificagdo das
estruturas visualizadas através da MCR (JONAK et al., 2011, SKVARA et al., 2011).
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CONCLUSOES

. A Microscopia Confocal de Reflectédncia (MCR) é uma ferramenta adjunta no
diagnostico ndo invasivo de neoplasias cutaneas.

. Os aspectos morfolégicos observados a Microscopia Confocal de Reflectancia
na avaliagado das estruturas da pele, mostram equivaléncia com os achados
histolégicos, no diagnostico das neoplasias cutaneas, permitindo plena
comparagao entre as imagens da microscopia confocal e as imagens
histopatoldgicas.

. O uso da Microscopia Confocal de Reflectancia no diagndstico de neoplasias
cutaneas poupa o paciente de procedimentos invasivos, evitando a dor,
ansiedade e risco de complica¢des, como infecgdes e cicatrizes inerentes a um
procedimento cirurgico.

. O equipamento de Microscopia Confocal de Reflectancia com pistola portatil
(handheld ) (HH-RCM - Vivascope 3000) demonstra vantagens pela facilidade
de acesso a areas anatdmicas curvadas, podendo ser aplicado diretamente a
superficie cutdnea, sem a necessidade do anel de fixacdo, tornando o exame
da microscopia confocal mais factivel e mais rapido.

. O equipamento portatil de Microscopia Confocal de Reflectancia (HH-RCM) é
capaz de revelar aspectos morfologicos que permitem diagnosticar, com
precisdo, papulas solitarias faciais inespecificas, dentre elas o carcinoma
basocelular, tricoblastoma desmoplasico, carcinoma escamocelular, hiperplasia
sebacea e 0 nevo melanocitico intradérmico.

. O equipamento tradicional para realizacdo da Microscopia Confocal de

Reflectancia (Vivascope 1500), assim como o modelo portati HH-RCM,

demonstram um alto valor preditivo positivo no diagnostico do carcinoma

basocelular. O modelo tradicional mostra um valor preditivo negativo maior que

o modelo portatil, devido ao seu campo de visdo mais largo, oferecendo uma

visao da arquitetura total das lesbes maiores de 1 mm.

A Microscopia Confocal de Reflectédncia se mostrou precisa no diagndstico de

ceratose seborréica clonal, enquanto que, ao exame clinico e a dermatoscopia,

aparenta aspecto semelhante ao melanoma maligno da pele.
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8. A mucinose dérmica focal, apesar de clinicamente se assemelhar ao carcinoma
basocelular, mostra caracteristicas na microscopia confocal que permitem o
diagnostico diferencial do CBC.

9. A Microscopia Confocal de Reflectancia permite caracterizar o carcinoma
escamocelular pigmentado pela presenga do padrao de favo de mel atipico nas
camadas granulosa e espinhosa da epiderme, associado a presenca dos
pequenos circulos brilhosos ao redor das papilas dérmicas.

10. O padrdo de distribuicdo dos vasos ao nivel da jungdo dermo-epidérmica
(JDE) e derme papilar é relevante para o diagnostico do carcinoma
escamocelular (CEC) cutaneo.

11. O sinal do “buracos de botdo” observado na Microscopia Confocal de
Reflectancia, associado ao padrao de favo de mel atipico ao nivel epidérmico,
€ importante no diagnéstico do carcinoma escamocelular (CEC) in situ.
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Spoke wheel—like structures in superficial basal cell
carcinoma: A correlation between dermoscopy,
histopathology, and reflective confocal microscopy

Alexis Stephens, DO," Naiara Fraga-Braghiroli, MD," Margaret Oliviero, ARNPE," Harold Rabinovitz, MD," and
Alon Scope, MD"©
Plantation, Florida; New York, New York; and Tel Aviy, Israel

CLINICAL PRESENTATION

A 62-year-old man with Fitzpatrick skin phototype VI presented for the evaluation of 2 lesion on his
scalp. A 5'mm, poory defined, skincolored papule speckled with multiple dark brown dots was
observed (Fig 1). The dinical differential diagnoss induded pigmented basal cell carcinoma (8CC),
solar lentigo, seborrheic keratosis, and melanoma on sun-damaged skin.

Fig 1. Superfical basal cell carcinoma, Pooddy defined, skin-colored papule with multiple dark
heown does on the saalp.

DERMOSCOPIC APPEARANCE

Undier the dermatoscope, multiple spoke wheel—like structures were seen (Fig 2; arrows). Spoke
wheel-like structures have been defined as well creumseribed, brown radzl projections meeting at a
darker brown central hub. Spoke wheel—like structures are a highly specific dermoscopic finding of
pigmented BCC, with 2 reported specificity of 10087

From the Skin and Cancer Associates,” Planation, Florida; Derma cordultare and has received oquipmens from 3Gen and
10hogy Depantmene.” Sheba Medical Center and Sacider Faculty Canfield, marwfacturer of a polarzed dermatoscope.
of Medidre, Tel Aviv Unhversty: and the Dermatology Service,” Aeprion requests: Haroid Rabinovitz, MD, Sin and Cancer Associates,
Nemarial Sosr-Kettering Cancer Center, New York 200 NW Bind Ave, Ste 103, Mantation, FL 33524 E-mait Marcld®
funding sources: Nore, ADMIDRP com,
Dr Rabinowitz and Ms Oliviero are irvestigators in a study coced- J Am Acad Dermatal 20036921521
nated by Caliber LD, manufacturer of 2 commercial confocal 0190-9622/536.00
microscope. Dr Rabinovitz has received funding for 2 felowship 2013 by the American Academy of Dermatology, nc
program and eqdpment from Canfield 1D, He is ake 2 mpdidedeiorg 1000164024 201304038
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Fig 2. Superficial basal cell carcinoma. Dermoscopy image showing multple spoke wheel = like
structures.

REFLECTIVE CONFOCAL MICROSCOPY APPEARANCE

For additonal dzzgnostic confirmation, a reflectance confocal microscopic (RCM) examination was
performed, revezling stellate-shaped bright tumor islands surrounded by 2 dark arez at the level of the
dermoepicermal junction (Fig 3). Of note, some of the projections of the bright wmor idands were
connected 1o the basal layer of the epidermis (Fig 3; armous).

Fig 3. Superficial basal oell carcinoma. Reflectance confocal microscopy (1.5 mm X 1.5 mm)
reveals 2 stellateshaped beight tumaoe island ar the dermoepidermal junction with peojections
conpextedd to the hasal layer of the epidermis (amows).

HISTOPATHOLOGIC DIAGNOSIS

A shave bicpsy specmen was obtained, and the subsequent histopathologic examination confirmed
the dingnosss of superfical BOC (Fig 4). The histopatholegic fndings that corespond 1o the spoke
wheel-like structures seen under dermoscopy and the stellate-shaped bright tumor islands seen under
RCM are neoplastic basaloid aggregates in the papillary dermis that emanate from the undersurfzce of
the epidermis, displaying mubiple connections to the base of the epidermis (Fig 4; amous).
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Fig 4. Superficial basal cell carciroma. ‘The himopathologic examiration reveals neoplastic
basalok! aggregates in the papillacy dermss that emanate from the undersurface of the
epidermis, revealing multiple conpections 10 the base of the epadermis (arrous), These
histopathologic results comespond to the spoke wheel—like snuctures seen under dermoscopy
and reflecance confocal microscopy. (Hematoxylin—eosin saln; original magnification:
x100)

KEY MESSAGE
Spoke wheel—like structures, a highly specific dermoscopic structure for the diagnosis of
superficial BCC, correlate histopathologically and confocally with neoplastic basaloid aggregates
that display multiple connections to the base of the epidermis.

REFERENCES
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2. Mengies SW, Westerhoff K Rabinovitz M, Kopf AW, McCarttry WH, Katz 8, Surface microucopy of pgmented besal ool
carcinoma. Arch Dermatol 200001 14:1012-6
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Small brown circles: An important diagnostic clue for
pigmented squamous cell carcinoma
Naiara Fraga-Braghiroli, MD,” Alexis Stephens, DO.* Margaret Oliviero, ARNP, Harold Rabinovitz, MD,* and

Alon Scope, MD"*
Plantation, Florida; Tel Aviy, Isracl: and New York, New York

CLINICAL PRESENTATION

A T0year-old woman presented for 2 periodic skin examination. A pink-brown plague was
identified on the left thigh; the clinical differential dixgnoses included solar lentigo and Beben
planus—like keratosis because of the sharp borders, homogeneous brown color, and absence of scales

(Fig 1).

DERMATOSCOPIC APPEARANCE

\ } ~
Fig 1. Pigmented squamous cell Gircnoma, Pink-brown phque on the left thigh,

On dermatoscopy, small brown circles were seen at the periphery of the lesion (Fig 2, armow), this
dermatoscopic finding added 2 differentizl diagnosis of pigmented squamous cell carcinemz (SCC)."
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Fig 2. Pigmented squamous ocll carcinoma, Dermatoscopic image shows beown circes at the
periphery of the kesica (higher magnification seen at insef) and a pink-white background.

Reflective confocal microscopy appearance

To better differentiate these diagnostic entities, reflectance confocal microscopy (RCM) examination
was performed. RCM revealed an atypical hoaneycomb pattern at the spinous layer.® In addition,
multiple small beight circles were observed at the dermoepidermal junction (DEJ; Fig 3, arruws), which
correlzted with the small brown cireles seen on dermatoscopy; these bright circles were comprised of

szl bright cells, which represent pigmented basal kertinocytes, rimming the dermal papillae. These
RCM findings supported the diagnoss of SCC.

Fig 3. Pigmented squamous cell carcinooa. Reflectance confocal microscopy Image (1.5 X 1.5
mm) reveals an atypacal homeyoomb pattern at the spinous lxyer (esterisk), In addition, multiple
small beighs cirdles are seen at the dermoepadermal junction (amow).

HISTOLOGIC DIAGNOSIS

A shave biopsy specamen was obtained, and the higtopathologic examination revealed an acanthotic
epidermis with crowding and disordered armangement of nuclei and large, plecmaorphic nudei (Fig 4),
fincdings that are Gagnostic of SCC in situ. Of note, there were foci in which the DE] revealed an
unciulated pattern composed of rete ridges and dermal papillae. The small brown circle seen under
dermatoscopy and the bright cirdes seen under RCM correlate on histopathology with atypical
pigmented basal keratinocytes zlong the rete ridges in these foci.
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Fig 4. Pigmented squamous cell carcinoena. On himopathology, there & an acanthocke
epidermis with crowding and disordered armangement of nuded and large, pleomarphic nucled
(hemsatoxylin—eosin stain; original magnificstion, X 100). Basal pigmerned kerstinocytes a1 foa
in which the dermoepidiernml junction hias an undubied patiern ane the comrelates of the brown
rings seen on derratoscopy and beight rings seen on reflecance coafocal micrascopy.
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