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RESUMO

O uso de materiais injetaveis estéticos na regido orofacial vem aumentando
exponencialmente, assim como as complicacbes associadas a estes procedimentos.
As reacOes adversas a materiais estéticos podem se confundir com processos
neoplasicos, tanto do ponto de vista clinico quanto microscopico. Este trabalho tem
como objetivo principal descrever detalhadamente as caracteristicas clinicas,
demogréficas, histopatoldgicas, histoquimicas e imuno-histoquimicas de reacgfes
adversas a diferentes preenchedores estéticos na regido oral e maxilofacial. Foi
realizado um estudo transversal multicéntrico, no qual as amostras foram coletadas
decinco laboratérios de patologia oral no Brasil e no México. Foram realizadas
coloracdes de hematoxilina-eosina, Alcian blue, Sirius red e azul de toluidina, bem
como imuno-histoquimica para CD68, CD3 e CD20. H&E também foi avaliado sob luz
polarizada. Estatisticas descritivas foram realizadas. Vinte e trés casos foram
incluidos. Polimetilmetacrilato foi o material mais comum (n=10), seguido por silicone
(n=4), &cido hialurénico (n=3), hidroxiapatita de célcio (n=3), hidrogel de poliacrilamida
(n=2) e acido poli-L-lactico (n=1). Os pacientes foram principalmente mulheres
(91,3%), com idade média de 50,65 anos. A maioria das reacgdes afetou os labios e foi
assintomatica, com tempo de evolucéo variavel (7 dias a 10 anos), apresentando-se
como nodulos de 58,07 mm em média. Polimetilmetacrilato e silicone apresentaram
imagens negativas de formato arredondado, enquanto acido hialurénico e hidrogel de
poliacrilamida apresentaram-se como “piscinas” amorfas. A hidroxiapatita de calcio
apresentou estruturas poliédricas e o acido poli-L-lactico apresentou formatos
semelhantes a fendas. Ambos birrefringentes sob luz polarizada. Células gigantes
foram comumente encontradas, exceto em silicone e acido hialurénico. Granuloma de
corpo estranho foi frequente em polimetilmetacrilato. Acido hialurdnico e hidrogel de
poliacrilamida apresentaram metacromasia por azul de toluidina. Alcian blue foi
positivo em todos os casos de acido hialurénico. Mastécitos foram detectadosem todos
0S materiais, exceto acido hialurénico e hidrogel de poliacrilamida. Eosindfilos foram
mais raros que mastécitos. Numerosas células CD68 positivas foramvistas em todos os
casos. Todos os casos apresentaram células CD3 positivas, com quantidades
variaveis. CD20 foi escasso ou negativo na maioria dos casos. Além do artigo
cientifico, foi produzido um e-book de histopatologia, enfatizando o diagndstico
diferencial histologico destas lesGes. Concluimos que apesar das semelhancas, ha
caracteristicas especificas de cada material e da resposta do hospedeiro que auxiliam
no diagnostico histopatoldgico correto. Formato, tamanho e coloracdo do material no
H&E sdo caracteristicas-chave no diagnostico diferencial. Uma reacéo intensa de
macrofagos € observada em todos os preenchedores estéticos, frequentemente
associada a formacdo de células gigantes. A imuno-histoquimica para CD68 e a
coloragédo por azul de toluidina sdo as mais abrangentes para auxiliar no correto
diagnéstico, sendo que outros marcadores podem ser Uteis em casos especificos.
Lesdes neoplasicas também devem ser consideradas no diagnostico diferencial
histopatolégico.

Palavras-chave: preenchedores dérmicos; reacdo no local da injecdo; reacédo a corpo
estranho; microscopia; imuno-histoquimica.



ABSTRACT

Histopathological characterization of adverse reactions to aesthetic filling
materials in the oral and maxillofacial region: a multicenter cross-sectional
study

The use of aesthetic injectable materials in the orofacial region has been increasing
exponentially, which has also led to an increase in complications associated with these
procedures. Adverse reactions to aesthetic materials can be confused with neoplastic
processes, both from a clinical and microscopic perspective. The main objective of this
study is to describe in detail the clinical, demographic, histopathological, histochemical,
and immunohistochemical characteristics of adverse reactions to different aesthetic
fillers in the oral and maxillofacial region. A multicenter cross-sectional study was
conducted, in which samples were collected from five oral pathology laboratories in
Brazil and Mexico. Hematoxylin-eosin, Alcian blue, Sirius red, and toluidine blue
staining, as well as immunohistochemistry for CD68, CD3, and CD20, were performed.
H&E was also evaluated under polarized light. Descriptive statistics were conducted.
Twenty-three cases were included. Polymethylmethacrylate was the most common
material (n=10), followed by silicone (n=4), hyaluronic acid (n=3), calcium
hydroxyapatite (n=3), polyacrylamide hydrogel (n=2), and poly-L-lactic acid (n=1). The
patients were predominantly women (91.3%), with an average age of 50.65 years. Most
reactions affected the lips and were asymptomatic, with variable evolution times(7 days
to 10 years), presenting as nodules with an average size of 58.07 mm.
Polymethylmethacrylate and silicone showed negative images with a rounded shape,
while hyaluronic acid and polyacrylamide hydrogel presented as amorphous "pools."
Calcium hydroxyapatite showed polyhedral structures, and poly-L-lactic acid exhibited
fissure-like shapes. Both were birefringent under polarized light. Giant cells were
commonly found, except in silicone and hyaluronic acid. Foreign body granuloma was
frequent in polymethylmethacrylate. Hyaluronic acid and polyacrylamide hydrogel
showed metachromasia with toluidine blue. Alcian blue was positive in all hyaluronic
acid cases. Mast cells were detected in all materials except hyaluronic acid and
polyacrylamide hydrogel. Eosinophils were rarer than mast cells. Numerous CDG68-
positive cells were seen in all cases. All cases presented CD3-positive cells, in varying
amounts. CD20 was scarce or negative in most cases. In addition to the scientific
article, a histopathology e-book was produced, emphasizing the histological differential
diagnosis of these lesions. We conclude that despite similarities, there are specific
characteristics of each material and host response that aid in the correct
histopathological diagnosis. The shape, size, and staining of the material in H&E are
key features in the differential diagnosis. An intense macrophage reaction is observed
in all aesthetic fillers, often associated with the formation of giant -cells.
Immunohistochemistry for CD68 and toluidine blue staining are the most
comprehensive for assisting in the correct diagnosis, although other markers may be
useful in specific cases. Neoplastic lesions should also be considered in the
histopathological differential diagnosis.

Keywords: dermal fillers; injection site reaction; foreign-body reaction; microscopy;
immunohistochemistry.
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1 CONSIDERACOES INICIAIS

Os materiais preenchedores séo relatados desde 1830, com a descoberta
da parafina pelo quimico alemdo Baron Karl Ludwig von Reichenbach (Goldwyn,
1980). Em 1899, a parafina foi utilizada para fins estéticos pela primeira vez, quando
Robert Gersuny aplicou esse material para preencher uma prétese testicular em um
paciente com tuberculose de epididimo (Kontis; Rivkin, 2009). Entretanto, sdo nos
altimos anos que tém crescido o numero de profissionais e pacientes que procuram
realizar procedimentos estéticos, por preocupacfes em atender aos padrdes de
beleza e amenizar as consequéncias do processo de envelhecimento. Esses
procedimentos s&o injecbes de materiais para preenchimento facial, labial e para o
tratamento de rugas (Requena et al., 2011). De acordo com a Sociedade Brasileira de
Cirurgia Plastica (SBCP, p. 13, 2018), o preenchimento foi o segundo tipo de
procedimento ndo cirdrgico mais utilizado em 2018, correspondendo a 89,6%, atras
apenas da toxina botulinica.

Os materiais de preenchimento séo classificados pela FDA (Food and Drug
Administration) em absorviveis (biodegradaveis) ou ndo absorviveis, de acordo com a
biodegradabilidade deles. Os materiais absorviveis sédo o acido hialurénico (Rennova®
Lift, Restylane®, Juvederm®, Perlane®), hidroxiapatita de calcio (Radiesse®) e acido
poli-L-latico (Sculptra®, New Fill®). Enquanto o polimetilmetacrilato (Artefill®, Artecell®),
o silicone (Silikon 1000 ®, Silskin ®, PMS 350®, Silicone Medical Grade®) e a
poliacrilamida (Aquamid®, Interfall®, Outline® etc.) sdo classificados como néo
absorviveis (Lombardi et al., 2004; Vargas-machuca et al., 2006, Requena et al.,
2011). Atualmente, o Unico material ndo absorvivel aprovado pelo FDA é o
polimetilmetacrilato (FDA, 2023). Entretanto, ainda sdo encontrados casos clinicos na
literatura com materiais ndo aprovados atualmente, provavelmente anteriores a
proibicdo ou ao uso clandestino (FDA, 2020). Esses materiais também podem ser
classificados em temporarios (absorviveis) ou permanentes (materiais nao
absorviveis), de acordo com a duracao deles (Chiang; Pierone; Al-Niaimi, 2017).

Embora a maioria dos materiais preenchedores seja toleravel pelo
organismo, ainda nao foi disponibilizado um material totalmente seguro e
biocompativel. Além disso, injecbes inadequadamente muito superficiais também

podem provocar reacbes adversas, bem como materiais de preenchimento
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inadequados para a regido dos labios, como a hidroxiapatita de calcio e o acido poli-
L-latico. Esses materiais ndo deveriam ser usados para o preenchimento labial, pois
podem se aglomerar devido a agdo muscular (Haneke, 2019).

As reacOes adversas a esses materiais podem ocorrer imediatamente apos
a aplicacao, dentro de dias, semanas ou anos apos os procedimentos estéticos. As
reacdes com inicio precoce incluem: eritema, edema localizado, dor, aumento de
volume, nédulos (reacdo mais comum), infeccBes, reacbes de hipersensibilidade
(geralmente do tipo I), descoloracao da pele e oclusao vascular. As reacdes adversas
mais tardias — que ocorrem dentro de semanas ou anos — e graves relatadas sao:
edema malar, reacéo de hipersensibilidade (geralmente do tipo IV), insuficiéncia renal,
nédulos inflamatoérios, descoloragdo persistente da pele, migracdo do material
implantado, cicatrizes, nausea, cefaleia, paralisia do labio superior, trombose da
artéria retiniana, mialgia, ulceracdo, necrose e reacdes granulomatosas de corpo
estranho (Duffy, 2005; Requena et al., 2011; Tamiolakis et al., 2018).

Microscopicamente, o granuloma de corpo estranho é o padrao histolégico
mais comum dos nédulos e outras manifestacdes clinicas causadas pelas reacdes
adversas aos materiais de preenchimento estético (El-Khalawany et al., 2015). As
propriedades fisico-quimicas desses materiais impedem uma fagocitose efetiva pelos
macrofagos e, entdo, resulta em uma inflamacdo granulomatosa (Anderson;
Rodriguez; Chang, 2008). “Granuloma” é um tipo histolégico especifico de inflamacéo
cronica que pode ser classificado em dois grupos: granuloma imunogénico e
granuloma de corpo estranho. Independentemente da sua localiza¢éo, o granuloma é
composto por um agrupamento de macréfagos (histiocitos epitelioides), que podem
formar células gigantes multinucleadas, associados a uma coroa de linfocitos
(Brasileiro Filho; Bogliolo, 2018).

O exame histopatoldgico das lesdes por materiais preenchedores estéticos
€ o padréo-ouro para identificar o preenchedor responsavel pela reacdo adversa,
porque as particulas de cada material tém suas caracteristicas microscopicas
especificas (Alcantara et al., 2017; Requena et al., 2011). Por isso, 0 exame
histopatoldgico muitas vezes € imprescindivel para um diagnostico conclusivo, porque
as lesdes orais por materiais preenchedores podem mimetizar diversas outras
doencas. Clinicamente, os nodulos ou aumento de volume causados por esses
materiais podem se assemelhar as lesdes reacionais, neoplasias de glandulas

salivares e mesenquimais (Farahani et al., 2012; Anatelli; Chapman; Brennick, 2010).
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Outros aspectos clinicos das lesGes por materiais cosméticos fazem diagnostico
diferencial com a erisipela, dermatite de contato alérgica, edema facial com
eosinofilia, blastomicose, sindrome de Ascher, leishmaniose cutédnea, hanseniase e
tuberculose (Ficarra; Mosqueda-Taylor; Carlos, 2002; Jham et al., 2009).

Casos de reacOes adversas a materiais cosméticos com 0 aspecto de
granulomas tém como diagndéstico diferencial diversas lesdes granulomatosas néo
infecciosas de labio superior, como: sindrome de Melkersson-Rosenthal, queilite
granulomatosa e outras reacdes de corpo estranho devido a materiais dentérios. Além
desses diagnosticos diferenciais, as lesdes orais por materiais cosméticos
assemelham-se a granulomatose orofacial por causas sistémicas, como a doenca de
Crohn e a sarcoidose (Mendoza et al., 2022; Muller, 2019). Histopatologicamente, as
reacfes adversas aos materiais de preenchimento podem ter como diagndstico
diferencial o carcinoma mucoepidermoide e, em alguns casos, até clinicamente
também (Alli; Murdoch; Meer, 2022; Eversole et al., 2013; Karagozoglu; van der Waal,
2008).

As consequéncias do aumento do uso de preenchedores cosméticos
orofaciais tém trazido novos desafios diagnosticos para os patologistas orais e
cirurgi6es-dentistas, principalmente quando o paciente ndo relata o uso de
preenchedores dérmicos durante a anamnese (Lombardi et al., 2004; Owosho et al.,
2014; Quirino et al., 2012). Possivelmente, alguns pacientes n&o relatam que fizeram
procedimentos estéticos por ndo suspeitarem que sejam a causa das lesdes, visto que
as reacOes adversas podem ser tardias. Assim, as reacdes adversas causam
ansiedade e preocupacao nesses pacientes, porque eles receiam que possa se tratar
de uma lesdo neoplasica (Feio et al., 2013).

Nesse contexto, 0 objetivo deste estudo foi analisar os aspectos
demograficos, clinicos e histopatoldgicos dos casos de rea¢Oes adversas a materiais
de preenchimento estético, com especial énfase nas caracteristicas histopatoldgicas,

para auxiliar profissionais a melhorar a acuracia do diagnostico desses pacientes.

1.1 Materiais de Preenchimento Estético

Entre os materiais temporarios, alguns séo bioestimuladores de

colageno, como o acido poli-L-latico e a hidroxiapatita de calcio. O primeiro € composto

por um polimero do grupo a-hidroxiacido suspenso em manitol e carboximetilcelulose,
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enquanto o Ultimo €& composto por hidroxiapatita de célcio (CalO(PO)60H2)
adicionalmente a carboximetilcelulose e glicerina (Bentklover, 2009; Requena et al.,
2011).

O &cido hialurénico € amplamente utilizado como material de
preenchimento para labios, rugas e linhas nasolabiais. E um glicosaminoglicano que
consiste em unidades repetidas de acido D-glucurénico e dissacarideo DN-
acetilglucosamina (C2sH44N2023). Devido a abundéancia natural deste biopolimero
(presente em animais e corpo humano), sua biodegradabilidade e biocompatibilidade
atraem seus usos versateis para fins cosméticos (Bukhari et al., 2018; Fraser; Laurent;
Laurent, 1997).

A poliacrilamida em hidrogel é composta por 2,5% de poliacrilamida e
97,5% de agua. Caracteriza-se como um material maleavel, uniforme e composto por
ligacdes cruzadas de poliacrilamida, sem microparticulas soélidas (Parada et al., 2005).
Apesar de semelhante ao &cido hialurénico microscopicamente, pela apresentacéo de
“piscinas” basofilicas, € um material permanente e seu uso foi proibido. O hidrogel de
poliacrilamida foi amplamente aplicado para reabilitacéo de lipoatrofia facial associada
ao HIV, além da utilizacdo desse material para 0 aumento das mamas (de Santis et
al., 2008; Gao et al., 2022; Rauso, 2015). Reacdes adversas precoces e tardias
nesses pacientes tém sido relatadas (Gao et al., 2022; Mo et al., 2019).

O silicone € composto por polidimetilsiloxano, um grande molécula de
unidades (-[CHs]2SiO-)x (Clark; Hanke; Swanson, 1989). Este material pode ser
comercializado na forma liquida (6leo), em gel ou na forma sdlida (elastdmero). As
caracteristicas histopatolégicas variam de acordo com a forma comercializada. O
silicone liquido tem sido usado para preenchimento de tecidos moles e € o tipo ainda
encontrado na regido oral, apesar de ter sido proibido pela FDA (Clark; Hanke;
Swanson, 1989; Requena et al., 2011).

O polimetilmetacrilato € composto por microesferas de polimetilmetacrilato
(fase solida) suspensas em solucéo de colageno com cloridrato de lidocaina a 0,3%
(Hoffmann et al., 1999). A fase liquida € composta por solu¢cdo de colageno bovino,
utiizado em suturas, agentes hemostaticos e implantes. As particulas de

polimetilmetacrilato foram utilizadas previamente para prétese dental, cimento 6sseo
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ortopédico e placas de craniectomia. Assim, a combinacao de colageno bovino com o
polimetilmetacrilato satisfaz questdes de biocompatibilidade (Lemperle et al., 1991,
2009). Entretanto, coldgeno bovino induz reacdo alérgica em aproximadamente 3 a
4% dos pacientes, por isso, deve-se fazer um teste intradérmicoantes do uso deste
preenchedor (Cooperman et al., 1985; McClelland et al., 1997).
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2 OBJETIVOS

2.1 Objetivo geral

Analisar os aspectos demograficos, clinicos e, especialmente, os aspectos
histopatoldgicos, histoquimicos e imuno-histoquimicos das reacdes adversas a

materiais de preenchimento estético na regido oral e maxilofacial.

2.2 Objetivos especificos

e Descrever os aspectos histopatoldgicos dos materiais estéticos observados
nacoloracdo de hematoxilina-eosina, com e sem luz polarizada.

e Descrever o aspecto microscopico dos materiais quando corados pelas
técnicas histoquimicas de Alcian blue e Azul de Toluidina.

e Descrever o0 padrdo histopatoldogico da resposta inflamatéria aos
materiaisestéticos.

e Identificar e quantificar mastécitos e eosinéfilos por meio das coloracfes
histoquimicas de Azul de Toluidina e Sirius red, respectivamente.

¢ Identificar macréfagos, linfécitos T e linfécitos B, por meio das coloracfes
imuno-histoquimicas para CD68, CD3 e CD20, respectivamente.

e Descrever dados clinicos das lesdes e  demograficos dos pacientes
acometidos.

e Produzir um atlas de histopatologia da casuistica do estudo.
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3 METODOLOGIA EXPANDIDA

3.1 Consideracfes éticas

Este estudo foi realizado de acordo com a Declaragdao de Helsinque
(Belsey, 1978) e aprovado pelo Comité de Etica em Pesquisa da Universidade Federal
de Minas Gerais (UFMG) pelo numero do certificado 10723019.0.1001.5149. Os
Comités de Eticade todas as instituicdes dos participantes foram notificados sobre a
aprovacgdo. O relato deste estudo multicéntrico e transversal esta em conformidade
com a declaracdo STROBE.

3.2 Desenho de estudo

Estudo transversal, retrospectivo e multicéntrico.

3.3 Selecédo da casuistica e coleta de dados

Foram revisados os arquivos de bidpsia desde o periodo inicial de registro
de cincoservicos de Patologia Oral: Universidade Estadual da Paraiba (2011-2023),
Universidade Federal de Goias (2003-2023), Universidade Federal de Minas Gerais
(1998-2023), Universidade Federal de Pelotas (2006-2024) e “Universidad Nacional
Auténoma de México” (2019-2024). Foram recuperados casos com diagndstico
histopatoldgico de reacdo inflamatoéria ou granulomatosa por material exégeno para
fins estéticos na regido oral e maxilofacial. Foram excluidos casos sem blocos ou
laminas de parafina disponiveis e pacientes que apresentavam outras doencas
granulomatosas. Os seguintes dados foram coletados dos prontuarios de bidpsia:
dados demograficos (sexo e idade), caracteristicas da lesdo e do material (sintomas,
sinais clinicos, tipo de leséo clinica, cor, tamanho, local acometido, tipo de bidpsia,
exames complementares, evolucéo da lesédo ao longo do tempo, hipotese diagnoéstica,
marca e tipo de material, localizacdo da injecdo, tempo entre a injecdo e a biopsia).
Pesquisadores de cada centro realizaram buscas e coleta de dados de forma
independente, utilizando um modelo de tabela eletrbnica previamente padronizado. As
tabelas preenchidas foram enviadas a UFMG, onde os dados foram organizados em

um unico banco de dados para a realizacao de analises estatisticas.
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3.4 Critérios de inclusdo e exclusao

Foram incluidos todos os casos com o diagnostico histopatologico
conclusivo,sugestivo ou compativel com reacdo adversa/ inflamatoria/ granulomatosa
por material exdgeno ou de preenchimento com finalidades estéticas.

Foram excluidos da pesquisa casos sem seus respectivos blocos ou
laminas disponiveis para a avaliagdo histopatologica, ou casos nos quais 0s pacientes

tinhamoutras doencas granulomatosas.

3.5 Avaliacédo histopatologica

As laminas coradas em hematoxilina-eosina (H&E) de todos os casos foram
avaliadas por dois examinadores concomitantemente (ACT, PCC) no Laboratério de
Patologia Oral e Maxilofacial da UFMG, utilizando um microscopio optico binocular
(Carl Zeiss Microscopy, Jena, Alemanha). As seguintes caracteristicas
histopatolégicas foram avaliadas: presenca ou auséncia de granulomade corpo
estranho, células gigantes e corpos asteroides; forma, tamanho, cor e padrédo de
distribuicdo do material; tipo de célula inflamatéria predominante. Todos 0s casos
foram polarizados em um microscopio 6ptico (Opticam® 0600R, modelo LOPT14003,
14,0 Mega Pixels), acoplado a um polarizador de luz, e os materiais foram
classificados como birrefringentes ou néo birrefringentes. Neste mesmo microscopio
Optico, os tamanhos de particulas dos preenchedores cosméticos foram medidos pelo
OPTHD Microscope Imaging Software®. Foi selecionado o maior diametro e medido
em micrébmetros (um) através de uma objetiva de 4x e, em casos de particulas muito

pequenas, foi utilizada uma objetiva de 10x.

3.6 Histoquimica

As coloracbes Alcian blue (codigo Histokit EP-11-20018, EasyPath,
Indaiatuba, SP, Brasil), Sirius red (codigo 365548-5G, Sigma-Aldrich INC., St. Louis,
MO) e azul de toluidina (codigo 820, Vetec, Rio de Janeiro, RJ, Brasil) foram utilizadas
para identificar mucopolissacarideos acidos, eosinéfilos e mastocitos,
respectivamente. Oscortes histolégicos de 4um de espessura foram obtidos a partir dos

blocos de parafina originais dos espécimes teciduais.
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Para a coloracéo por Alcian blue, realizou-se o seguinte protocolo:
As laminas com os cortes dos espécimes teciduais foram imersas trés vezes
em xilol por 5 minutos cada;
Apos a imerséo em xilol, as laminas foram submetidas a imersdo em alcool
absoluto duas vezes (5 minutos cada). Em seguida, foram imersasem &alcool
95%, seguido de alcool 70%, por 5 minutos cada;
Com uma pipeta, aplicou-se o Alcian blue pH 2,5 nos cortes, que
permaneceram em camara Umida e escura por 30 minutos;
As laminas foram lavadas em &gua corrente por 2 minutos;
Os cortes foram corados por hematoxilina de Mayer por 5 minutos e,em
seguida, lavados em agua corrente por 2 minutos;
As laminas foram imersas em alcool absoluto duas vezes, por 10minutos
cada;

Em sequéncia, foram imersas em xilol duas vezes, durante 5 minutos cada.

Para a coloragéo por Sirius red, realizou-se o seguinte protocolo:

As laminas com os cortes dos espécimes teciduais foram imersas trés
vezes em xilol por 5 minutos cada;

Apoés a imerséao em xilol, as laminas foram submetidas a imerséo em alcool
absoluto duas vezes (5 minutos cada). Em seguida, foram imersasem alcool
95%, seguido de &lcool 70%, por 5 minutos cada;

As laminas foram lavadas em agua corrente por 2 minutos e contra-
coradas por Hematoxilina de Harris por 1 minuto e 30 segundos. Em
seguida, foram lavadas em agua corrente por 20 segundos;

As laminas foram submetidas a alcool absoluto por 30 segundos;

O corante Sirius red (solucao alcalina pH 8-9) foi aplicado nos cortes e
mantido por 1 hora e 30 minutos em abrigo protegido de luz;

Apoés a coloragédo, as laminas foram lavadas em agua corrente por 2
minutos;

Em sequéncia, foram imersas em alcool absoluto duas vezes; seguida da
imersdo em xilol duas vezes também, durante 5 minutos em cada imersao

de alcool e xilol.
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Para a coloracéo de azul de toluidina, utilizou-se o seguinte protocolo:

e As laminas com os cortes dos espécimes teciduais foram imersas duas
vezes em xilol por 30 minutos cada;

e Em sequéncia, foram em imersas em alcool absoluto, seguido de alcool
70% e 50% (durante 1 minuto em cada imerséo);

e As laminas ficaram imersas em agua 3 vezes, durante 1 minuto emcada
banho;

e O corante de azul de toluidina foi aplicado com a pipeta por 1 minuto;

e Em sequéncia, as laminas foram imersas em alcool absoluto duasvezes,
durante 1 minuto cada;

e Imersdao em xilol por 1 minuto e, em seguida, imersdo em xilol por 5
minutos.

Todas as laminas foram montadas com Permount®e laminulas.

3.7 Avaliacéo das colorag@es histoquimicas

As laminas coradas por Alcian blue foram classificadas como positivas
guandoapresentaram a cor azul turquesa nos depdsitos de material estético.

Para avaliagéo de Sirius red e azul de toluidina, toda a lamina foi rastreada
emaumento de 100x para identificar as areas “hot spot” (area contendo o maior
namero de células positivas). O nimero de eosinoéfilos e mastécitos foi contado em 10
campos consecutivos de maior aumento (x400) nas areas “hot spots”, por um
examinador treinado (ACT), usando um microscopio de luz com uma grade. Na
coloracdo de Sirius red, os eosindfilos apresentaram coloracdo citoplasmatica
vermelha granular com nucleos lobulados azuis. Na coloragéo de azul de toluidina, os
mastdécitos apresentaram-se como células fusiformes a ovais, com citoplasma corado
em purpura (metacromasia) e nucleos de coloragcdo azul-celeste. Classificaram-se
como mastocitos degranulados quando exibiram numerosos granulos metacromaticos
extracelulares, enquanto os mastdcitos ndo degranulados ndo mostraram granulos no
espagco extracelular proximal (Ribatti, 2018). As mesmas caracteristicas e
classificagbes foram aplicadas para os eosinofilos. Os resultados foram expressos

como o numero total de células positivas para as coloragbes em cada lamina.
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3.8 Imuno-histoquimica

Cortes de 3um em Iaminas com carga foram submetidos a reagdes imuno-

histoquimicas para CD20 (Dako Cytomation, cédigo M0O755, clone L26, 1:200, &cido
citrico pH 6,0), CD3 (Dako Cytomation, codigo M7254, clone F7.2.38, 1:200, TRIS-
EDTA pH 9,0) e CD68 (DBS, cédigo Mob167, clone KP1, 1:1000, &cido citrico pH 6,0).

Foi utilizado o kit EnVision FLEX, seguindo-se as especificagdes do fabricante, como

descrito a sequir:

Desparafinizagdo com xilol (overnight), seguido de imersdao em xilol por 15
minutos. Em sequéncia, foram imersas em alcool duas vezes, durante 5minutos.
Seguido de &lcool 95% e 80%, por 5 minutos cada; e hidratagdo com 5 banhos
em agua destilada;

Para a recuperagao antigénica, as laminas foram colocadas dentro da solugdo
de recuperacdo (com o tampado de acordo com cada anticorpo, especificado
anteriormente), em uma panela de presséao, por 30 minutos. As laminas foram
retiradas da panela e aguardou- se o resfriamento por 20 minutos em
temperatura ambiente;

Procedeu-se a lavagem das laminas com 5 banhos em agua destilada;

Em seguida, realizou-se o bloqueio da peroxidase enddégena mediante a
incubacédo dos cortes teciduais por 15 minutos;

Em seguida, as laminas foram lavadas com 3 banhos do tampéao de lavagem,
durante 5 minutos em cada banho;

Os anticorpos primarios foram diluidos (nas especificacbes descritas
anteriormente) com o diluente Dako e, em seguida, os cortes teciduais com os
anticorpos foram incubados em camara Umida por 1 hora em temperatura
ambiente;

As laminas foram desincubadas e lavadas com 3 banhos de tampéo de
lavagem, por 5 minutos cada;

Em seguida, aplicou-se a solucao de Linker (todos os anticorpos foram do tipo
mouse) nos cortes teciduais, que foram incubados por 30 minutos;

As laminas foram desincubadas e lavadas em tampéo de lavagem, com3
banhos de 5 minutos cada;

Foi realizada a incubac&o com polimero por 30 minutos;
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e As laminas foram desincubadas e lavadas com 3 banhos de tampao de
lavagem, por 5 minutos cada;

e Para a coloragcdo com o cromogeno diaminobenzidina (DAB), aplicou-sel gota
de cromogeno para 1mL de substrato. O DAB foi aplicado nas laminas e
aguardou-se 2 minutos e 30 segundos. Em sequéncia, as laminas foram 5
vezes lavadas em agua destilada;

e Realizou-se a contra-coloragdo com hematoxilina por 2 minutos;

¢ Aslaminas foram lavadas de 8 a 10 vezes em agua corrente;

¢ Realizou-se a desidratacdo e diafanizacdo, nesta sequéncia: as laminasforam
imersas em alcool 70% durante 5 minutos; seguido de alcool 90%(5 minutos);
imersdo em alcool absoluto 3 vezes, por 2 minutos, 5 minutos e 10 minutos
cada; imers&o em xilol por 5 minutos e, em sequéncia, imersao em xilol por 10

minutos;

¢ Montagem das laminas com Permount® e laminulas.

3.9 Avaliacdo da imunoexpressao

A imunoexpressao foi avaliada por dois examinadores concomitantemente
(ACT, PCC). Células acastanhadas foram consideradas positivas. A lamina inteira foi
avaliada sob uma ampliacdo de 200x e a quantidade de células positivas foi

classificada como negativa, escassa, moderada ou numerosa.

3.10 Confeccéo do e-book

O e-book foi produzido com imagens e resultados da casuistica deste
estudo. As fotomicrografias foram obtidas a partir do microscopio optico (Opticam®
0600R, modelo LOPT14003, 14,0 Mega Pixels) e OPTHD Microscope Imaging
Software®. Algumas imagens foram escaneadas no Centro de Aquisicao e
Processamento de Imagens (CAPI) do ICB-UFMG.
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4 ARTIGO

Os resultados foram escritos em lingua inglesa na forma de artigo cientifico,
submetido ao periédico internacional: Modern Pathology (Qualis Al; Fator de
Impacto de 7,1 em 2023).

Adverse reactions to cosmetic fillers in the oral and maxillofacial region: clinico-

pathological, histochemical, and immunohistochemical characterization
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ABSTRACT

Cosmetic injections are increasing, as their complications, which can be misdiagnosed as
neoplastic lesions. This study aimed to detail clinical, pathological, histochemical, and
immunohistochemical features of adverse reactions to different cosmetic fillers in the oral and
maxillofacial region. Samples were retrieved from five pathology laboratories. Hematoxylin-
eosin, Alcian Blue, Sirius Red, and Toluidine blue stains were performed, as well as
immunohistochemistry for CD68, CD3, and CD20. H&E was evaluated under polarization.
Descriptive statistics were performed. Twenty-three cases were included. Polymethyl-
methacrylate was the most common material, followed by silicone, hyaluronic acid, calcium
hydroxyapatite, polyacrylamide hydrogel, and poly-L-lactic acid. Patients were mostly women,
with a mean age of 50.65 years. Most reactions affected lips and were asymptomatic, with a
variable time of evolution (7 days to 10 years), presenting as nodules of 58.07mm on average.
Polymethyl-methacrylate and silicone had negative rounded shape, whereas hyaluronic acid
and polyacrylamide hydrogel presented as amorphous “pools”. Calcium hydroxyapatite had
polyhedral structures and poly-L-lactic acid presented negative cleft-like structures. Giant cells
were commonly found, except in silicone and hyaluronic acid. Foreign-body granuloma was
frequent in polymethyl-methacrylate. Calcium hydroxyapatite and poly-L-lactic acid were
refractilie under polarized light. Hyaluronic acid and polyacrylamide hydrogel were
metachromatic by Toluidine blue. Alcian blue was positive in all cases of hyaluronic acid. Mast
cells were detected in all materials, except hyaluronic acid and polyacrylamide hydrogel.
Eosinophils were rarer than mast cells. Numerous CD68-positive cells were seen in all cases.
All cases had CD3-positive cells, with variable amounts. CD20 was scant or negative in most
cases. In conclusion, an evident macrophage reaction is observed in all esthetic fillers,
frequently associated with giant cell formation. Despite similarities, there are specific features
of each material and the host response that assist the correct histopathological diagnosis.
Immunohistochemistry for CD68 and Toluidine blue stain are useful in doubtful cases.

Keywords: Dermal fillers; Injection site reaction; Foreign-Body Reaction; Microscopy;
Immunohistochemistry.
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INTRODUCTION

The use of cosmetic fillers has been reported since 1893", but an increase of injectable
procedures was registered worldwide from 2017 to 2021 according to the latest global survey
of International Society of Aesthetic Plastic Surgery? Injections of calcium hydroxyapatite
accounted for 290,095 procedures and hyaluronic acid for more than five million in 2021,
representing an increase of 73.3% and 60.1%, respectively?. There is a great diversity of
cosmetic fillers and many of them are used in the oral and maxillofacial region. Calcium
hydroxyapatite, hyaluronic acid, and poly-L-lactic acid are classified as non-permanent fillers,
as the organism gradually resorbs them?®#. On the other hand, the permanent fillers such as
polyacrylamide hydrogel, silicone, and polymethyl-methacrylate cannot be resorbed?.
Polymethyl-methacrylate is the only permanent filler approved by Food and Drug
Administration (FDA), when made of polymethyl-methacrylate beads suspended in a solution
with bovine collagen®.

Permanent and non-permanent cosmetic fillers may cause adverse reactions because
of inadequate injection technique or by the material itself°. Acute or early-onset reactions occur
immediately after injection or within days, whereas chronic or late-onset reactions occurs
weeks or even years after the procedure. Immediate reactions include erythema, edema, pain,
bumps, lumps, bruising. Early-onset reactions include infections by Staphylococcus or
Streptococcus, non-inflammatory nodules, hypersensitivity reactions (usually type [), skin
discoloration, vascular occlusion, contour irregularities and soft-tissue necrosis. Late-onset
reactions include malar edema, infections caused by Mycobacterium species or biofilm,
hypersensitivity reaction (usually type V), inflammatory nodules, filler migration, persistent
discoloration, scarring, and foreign body granuloma®.

When affecting the oral and maxillofacial region, those reactions may cause important
esthetic concerns as well as misdiagnosis with other diseases, including mucocele, benign and
malignant salivary glands neoplasms, liposarcoma, sarcoidosis, and mucosal cyst’. In such
cases, a biopsy can be necessary to define the diagnosis.

The microscopic characteristics of the cosmetic fillers and their respective adverse
reactions vary according to the type of material®. Foreign body granuloma was the most
common histologic pattern of inflammation seen in adverse reactions to cosmetic fillers in the
face and neck region, representing 87.1% of cases®®. Non-specific chronic inflammation' and
mast cell-mediated reactions have been described as well'".

Histological examination is the gold standard to recognize the responsible filler of the
adverse reaction because the fillers have specific microscopic features®¢7:%1%11 However, few
studies reported a detailed histopathological description of cosmetic fillers and their
inflammatory response®'?'3. Therefore, this study aimed to describe in detail the clinical,

pathological, histochemical, and immunohistochemical features of adverse reactions to
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different cosmetic fillers in the oral and maxillofacial region. This should help pathologists

recognize the different cosmetic fillers, whose use has been increasing in the last years.

MATERIALS AND METHODS

This study was performed in accordance with the Declaration of Helsinki and was
approved by the Committee of Ethics in Research of Universidade Federal de Minas Gerais
(certificate number 10723019.0.1001.5149). Ethics Committees of all participants' institutions
were notified about the approval. The reporting of this multicenter, cross-sectional study
conforms to the STROBE statement.

Case selection and data collection

Biopsy files were reviewed since the initial period of registration of five Oral Pathology
services: “Universidade Estadual da Paraiba” (2011-2023), “Universidade Federal de Goias”
(2003-2023), “Universidade Federal de Minas Gerais” (1998-2023), “Universidade Federal de
Pelotas” (2006-2024), and “Universidad Nacional Autbnoma de México” (2019-2024). Cases
with histopathological diagnosis of inflammatory or granulomatous reaction by exogenous
material for aesthetic purposes in the oral and maxillofacial region were retrieved. Cases
without paraffin blocks or slides available and patients who had other granulomatous diseases
were excluded.

The following data were collected from the biopsy charts: demographic data (sex and
age), lesion and material characteristics (symptoms, clinical signs, clinical lesion type, color,
size, affected site, type of biopsy, complementary exams, lesion evolution over time, diagnostic
hypothesis, brand and type of material, localization of injection, time between injection and
biopsy). Researchers from each center performed searches and data collection independently,
using a previously standardized electronic table model. The filled tables were sent to
“Universidade Federal de Minas Gerais”, where data were organized into a single dataset to

perform statistical analysis.

Histopathological evaluation

Hematoxylin-eosin (H&E) slides of all cases were evaluated by two examiners
concomitantly (A.C.T. and P.C.C.) at Oral and Maxillofacial Pathology Laboratory of
“Universidade Federal de Minas Gerais”, using a binocular optical microscope (Carl Zeiss
Microscopy, Jena, Germany). The following histopathological features were evaluated:
presence or absence of foreign body granuloma, giant cells and asteroid bodies; shape, size,
color and arrangement of the cosmetic filler; predominant inflammatory cell type. All cases
were polarized in an optical microscope (Opticam® 0600R, model LOPT14003, 14.0 Mega

Pixels), coupled to a light polarizer, and the materials were classified as retractile or non-
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retractile. The cosmetic fillers’ particle sizes were measured by using the OPTHD Microscope
Imaging Software® (Opticam Tecnologia, Sdo Paulo, SP, Brazil), under 40x magnification. In
cases of very small particles, 100x magnification was used. The greater diameter of the

material particles was measured in micrometers (um).

Histochemistry

Alcian blue (Histokit code EP-11-20018, EasyPath, Indaiatuba, SP, Brazil), Sirius Red
(code 365548-5G, Sigma-Aldrich INC., St. Louis, MO), and Toluidine Blue (code 820, Vetec,
Rio de Janeiro, RJ, Brazil) staining were used for identifying acid mucopolysaccharides,
eosinophils, and mast cells, respectively. Four micrometers-thick tissue sections were
deparaffinized with xylene and hydrated with graded alcohol. After washing in tap water, the
slides were stained with alcian blue pH 2.5 (30 minutes), toluidine blue (1 minute), or sirius red
pH 8.0 (90 minutes). The slides were then washed with running water and counterstained with
Harris hematoxylin, except for the toluidine blue staining. Finally, slides were dehydrated in
alcohol, cleared in xylene, and mounted with Permount.

Alcian blue-stained slides were classified as positive when presented the turquoise blue
color in the esthetical material deposits. For Sirius red and toluidine blue evaluation, the whole
slide was screened at 100x to identify the hot spot areas (area containing the highest number
of positive cells). The number of positive eosinophils and mast cells was counted in 10
consecutive high-power fields (400x) in the hot spot area, by one trained examiner (A.C.T.),
using a light microscope with a grid. Eosinophils showed a granular red cytoplasmatic staining
with blue lobulated nuclei. Mast cells appeared as purple-colored spindle to oval-shaped cells
with blue nuclei. They were classified as degranulating mast cells when exhibited numerous
extracellular metachromatic granules, whereas non-degranulating mast cells showed no
granule in the proximal extracellular space™. The results were expressed as the number of

positive cells per ten high-power fields (400x).

Immunohistochemistry

Three-uym sections were submitted to immunohistochemical reactions against CD68
(DBS, code Mob167, clone KP1, 1:1000, citric acid pH6.0), CD20 (Dako Cytomation, code
MOQ755, clone L26, 1:200, citric acid pH6.0), and CD3 (Dako Cytomation, code M7254,
clone F7.2.38, 1:200, TRIS-EDTA pH9.0). The slides were deparaffinized with xylene, re-
hydrated with graded ethanol, and submitted to antigen retrieval using a pressure cook for
30 minutes. Endogenous peroxidase was blocked with a ready-to-use solution (EnVison
FLEX, Dako, code K8002). After incubation with primary antibodies and linkers, detection

was performed with the ready-to-use polymer. Diaminobenzidine (DAB) chromogen was
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applied, and the sections were counterstained with hematoxylin. Positive and negative
controls were used in each reaction.

Immunostaining was evaluated by two examiners concomitantly (A.C.T. and
P.C.C.). Brown-stained cells were considered positive. The whole slide was evaluated
under a 200x magnification and the total amount of positive cells near the esthetical

material was graded as negative, sparse, or numerous.

Statistical analysis
Descriptive statistics were performed using the Statistical Package for the Social
Sciences (SPSS) software, version 25.0 for Windows (SPSS Inc., Armonk, NY). Quantitative

data were analyzed by frequencies, percentage, mean, and standard deviation.

RESULTS
Demographic and clinical features

A total of 23 cases were included in the study. Six different esthetic materials were
found, and polymethyl-methacrylate was the most common (43.5%). Table 1 shows
demographic and clinical data. The mean age was 50.65 years-old (SD: +14.708) and ranged
from 20 to 75 years-old. The time of evolution ranged from 7 days to 10 years, presenting a
mean of 405.63 days (SD: +857.943; missing data: 4). Ten cases informed the time between
the injection of material and the onset of the adverse reaction, which ranged from 10 to 180
months, with a mean of 52.80 months (SD: 67.659). The lesions measured between 2 and 260
mm (mean: 58.07; SD: £ 73.027; missing data: 2).

Case-by-case information can be found in the Supplementary Table. In six cases, the
material identified on histopathology differed from the one informed by the clinician. One case
(#4) showed more than one material on histopathology, and two cases (#12 and #19) were

from the same patient at different times and with different materials.

Histopathological features

Table 2 summarizes the histopathological features of materials, which are illustrated in
Figure 1, Figure 2, Figure 3, Figure 4, and Figure 5. Color and shape varied among materials.
Polymethyl-methacrylate and silicone were round and negative, but polymethyl-methacrylate
had a larger size of particles. Hyaluronic acid and polyacrylamide hydrogel formed amorphous
pools, with amphophilic and basophilic colors, respectively. Polyacrylamide hydrogel had a
microfoamy appearance, with microfibrils on the periphery, while hyaluronic acid formed
uniform deposits. Calcium hydroxyapatite was polyhedral and eosinophilic while poly-L-lactic

acid had a cleft-like negative appearance.
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Foreign-body granuloma was common in polymethyl-methacrylate samples. Giant cells
were found in all materials, though with different frequencies. However, they formed asteroid
bodies only in polymethyl-methacrylate and silicone samples. Calcium hydroxyapatite and
poly-L-lactic acid were refractile under light polarized microscopy.

Regarding the inflammatory cells seen at H&E, only the polyacrylamide hydrogel had
no inflammation in one case, which showed necrosis of the connective tissue. Macrophages
were identified in all materials, commonly associated with lymphocytes. Eosinophils, mast

cells, and plasma cells were seldom identified in H&E.

Histochemical and immunohistochemical analysis

Hyaluronic acid and polyacrylamide hydrogel showed an intense metachromasia in
Toluidine blue staining. Calcium hydroxyapatite showed a light metachromatic staining as well.
Alcian blue was positive in all cases of hyaluronic acid and in two cases of calcium
hydroxyapatite.

Table 3 shows the results of histochemical and immunohistochemical analysis.
Eosinophils were more numerous in polymethyl-methacrylate, hyaluronic acid, calcium
hydroxyapatite, and poly-L-lactic acid. Most eosinophils were degranulating in polymethyl-
methacrylate, calcium hydroxyapatite, and poly-L-lactic acid.

Mast cells were detected in all materials, except hyaluronic acid and polyacrylamide
hydrogel, and they were mostly degranulating cells. Mast cells were more numerous in silicone,
followed by calcium hydroxyapatite and polymethyl-methacrylate.

Immunohistochemistry for CD68 evidenced numerous positive cells in all cases.
Silicone presented a honeycomb pattern in CD68 staining, except in one case. All cases were

CD3-positive, despite the variable amounts. CD20 was scant or negative in most cases.

DISCUSSION

Among the six types of fillers detected in the present study, polymethyl-methacrylate
was the most frequent one. The reactions usually appeared as asymptomatic nodules with
normal mucosa color. The female predominance has been previously reported, as well as the
lip region®781% Of importance, the material can migrate from the site of injection, and the
reaction appears in a surrounding anatomic region®'3. Most patients in the current study were
above 45 years-old, but it is noticeable that 43.5% were between 20 and 44 years-old. A
minimum age of 14-21 years-old has been also reported in other studies®’.

The adverse reactions to cosmetic fillers have variable patterns and severity degrees,
and clinical manifestations can develop immediately or several months after the injection®®. In
the present study, most patients had late onset reactions, after a mean of 52.80 months. This

time lapse usually lead the patients not to relate the esthetic procedure with the complication
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onset'®, hindering clinical diagnosis. An interesting finding was that the material informed by
the clinician differed from the one observed in H&E slides. Most were reported to be temporary
fillers, but the microscopic evaluation revealed permanent materials. Pathologists should keep
attention to correctly diagnose the material irrespective of the clinical reports. Moreover,
histopathology emerges as a potential medicolegal advice in such cases'®.

Polymethyl-methacrylate and silicone present as negative vacuoles, but some
histopathological features help differentiate them. Polymethyl-methacrylate vacuoles are
perfectly round, with regular size and shape, and show a larger distance between the vacuoles.
In silicone, vacuoles are smaller and grouped together, and a “Swiss cheese” pattern can be
found. The adverse reaction to polymethyl-methacrylate has numerous giant cells and often
exhibits asteroid bodies and foreign-body granuloma formation. On the other hand, liquid
silicone usually shows a mononuclear inflammation with a remarkable presence of
multivacuolated bubbly macrophages®’'2. These macrophages show hyperchromatic nuclei,
similar to Virchow cells'® or signet ring-like cells'®, and are arranged in clusters like “grape
bunches”. Polymethyl-methacrylate and silicone may mimic spindle cell lipoma and
liposarcoma. Immunohistochemical positivity for CD68, and negativity for S-100 and CD34 are
supportive of an adverse reaction against polymethyl-methacrylate or silicone rather than a
lipoblastic neoplasm'”:18,

Besides these classical histological presentations, some uncommon patterns can be
found. In the current series, one case of silicone presented large pseudocystic spaces without
bubbly macrophages, as an expected consequence of engulfed silicone'. Another case
presented foreign-body granuloma next to the classical presentation of bubbly macrophages,
with giant cells and asteroid bodies. This foreign-body reaction is common in elastomer silicone
used for breast implant, but not in liquid silicone used in the orofacial region3.

Hyaluronic acid deposits as amorphous amphophilic or basophilic® “pools”, which was
arranged in three patterns: inside irregular cyst-like spaces, surrounded by palisading
macrophages forming duct-like structures, or diffusely scattered through the connective tissue.
Depending on the deposition pattern, salivary gland neoplasms can be a reasonable differential
diagnosis, especially mucoepidermoid carcinoma?®?!. In such cases, negative CD68 staining
along with positivity for membrane-bound mucins markers, p63, and p40 supports the
diagnosis of mucoepidermoid carcinoma??.

Polyacrylamide hydrogel deposits as “pools”, like hyaluronic acid. However,
polyacrylamide hydrogel reveals dark basophilic “pools” of microfoamy appearance?®, with
evidence of branches of microfibrils on the periphery of the “pools”, as a contracted material.
On the contrary, hyaluronic acid has a homogenous appearance and a less intense staining
on H&E. The inflammatory reaction also differs between polyacrylamide hydrogel and

hyaluronic acid. Polyacrylamide hydrogel presents a marked granulomatous reaction?® with
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many giant cells. Moreover, there are no palisading histiocytes surrounding polyacrylamide
hydrogel, as in hyaluronic acid. Alcian blue and Toluidine blue are very helpful for the
identification of hyaluronic acid and polyacrylamide hydrogel deposits®'6-23, Interestingly, these
histochemical stains evidenced small “pools” of hyaluronic acid intermingling a case of calcium
hydroxyapatite, which were not evident on H&E.

Poly-L-lactic acid was refractile under polarization, as previously reported®”'3.
Hydroxyethyl-methacrylate, which was not present in our sample, share microscopic features
with poly-L-lactic acid, but it is not refractile®. The tree cases of calcium hydroxyapatite were
refractile in the current study, contrarily to previous reports®7:1013,

In addition to the evident macrophage and giant cell reaction against the fillers, the
presence of eosinophils, mast cells, and T lymphocytes was evidenced in most samples of the
current study. B-lymphocytes were less common. Silicone and calcium hydroxyapatite were
the materials with larger number of mast cells, followed by polymethyl-methacrylate.
Eosinophils were rarer than mast cells, and were present in similar amounts in calcium
hydroxyapatite, polymethyl-methacrylate, and hyaluronic acid. Eosinophils and mast cells play
an important role in allergic reactions. Mast cells have a primary role in hypersensitivity
reactions and inflammatory processes?*. As most mast cells were degranulating, they were
considered important effector cells in the adverse reactions herein. The T-lymphocytes
predominance over B-lymphocytes points to a cell-mediated adaptive response, which was
more evident in polymethyl-methacrylate and calcium hydroxyapatite. Future studies shall
investigate the sub-population of these T-lymphocytes. Polyacrylamide hydrogel showed large
necrotic areas in the connective tissue and this can explain the scarcity of inflammatory cells
in these samples.

Pathogenesis and the natural course of the foreign-body reaction after injection of
cosmetic fillers remains unknown?326, Physicochemical properties of the materials, as particle
size and chemical composition are the main factors influencing the inflammatory response
pathway 252627 Polymethyl-methacrylate, for example, is a synthetic material composed by
medium to large microspheres, as evidenced herein. Greater particles size of this material may
facilitate activation of macrophages and the cellular immune system, which usually causes
more intense inflammatory responses, such as foreign-body granuloma?”-28,

Calcium hydroxyapatite, poly-L-lactic, and hyaluronic acid are temporary fillers, though
the current study evidenced they are not inert. Among all materials investigated herein,
hyaluronic acid was the one with the mildest infiltration of mast cells, eosinophils, and
lymphocytes, probably due to its composition similar to endogenous components of human
tissues?. Anyway, patients presented with nodules after hyaluronic acid injection, which
prompted the biopsy procedure, evidencing that any exogenous material can lead to an

adverse reaction®. This reinforces that patients should be aware of risks of adverse reactions



33

to cosmetic fillers. Importantly, polyacrylamide hydrogel and silicone had been forbidden for
cosmetic injections*. Calcium hydroxyapatite, polymethyl-methacrylate, and poly-L-lactic acid
are FDA-approved*, however, they are not indicated for injections in lip region as they may
clump due to muscle action3".

The limitations of this study are the limited sample size and the absence of certain types
of materials. As strengths, the detailed histopathological description of the cases, with
emphasis on differential diagnosis and special staining indications help pathologists to
correctly identify these cases.

In conclusion, this study detailed the microscopic features of adverse reactions to six
different cosmetic fillers. Despite some similarities, there are specific features of each material
and of the host response that assist the correct histopathological diagnosis.
Immunohistochemistry for CD68 and Toluidine blue staining are useful in doubtful cases.
Polarized light microscopy can be necessary as well. There was an evident macrophage
reaction against all fillers, frequently associated with giant cell formation. Hyaluronic acid had
the mildest infiltration of mast cells, eosinophils, and lymphocytes, while polymethyl-

methacrylate had the most intense infiltration of these cells.
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FIGURE LEGENDS

Figure 1. Polymethyl-methacrylate (PMMA). A. Negative, round, medium to large vacuoles
of PMMA, showing foreign-body granuloma (H&E). B. Asteroid bodies inside giant cells (H&E).
C. Eosinophils around PMMA (Sirius red). D. Mast cells (Toluidine blue). E. CD68 evidencing
numerous macrophages and giant cells (HRP-polymer). F. CD20 and G. CD3 positive
lymphocytes (HRP-polymer).

Figure 2. Hyaluronic acid. A. Amphophilic amorphous “pools” forming a cystic-like pattern
(H&E). B. Palisading macrophages surrounding the “pools”, forming a duct-like structure
(H&E). C. Diffuse pattern of hyaluronic acid dispersed into the connective tissue, with a very
pale staining (H&E). D. Hyaluronic acid positive for Alcian blue staining. E. Hyaluronic acid
shows metachromasia with Toluidine blue stain. F. Eosinophil nearby hyaluronic acid (Sirius

red). G. Numerous CD68-positive macrophages in a diffuse pattern (HRP-polymer).

Figure 3. Calcium hydroxyapatite. A. Eosinophilic polyhedral structures of calcium
hydroxyapatite, interspersed with giant cells and mononuclear inflammatory cells (H&E). B.
Same field under polarized light, with refractile particles. C. Alcianophilic polyhedral structures
of calcium hydroxyapatite (Alcian blue). D. Light metachromasia of the material and mast cells
(Toluidine blue). E. Eosinophils (Sirius red). F. CD68 evidencing macrophages and giant cells

(HRP-polymer). G. A moderate number of CD3-positive cells (HRP-polymer).

Figure 4. Poly-L-lactic acid. A. Cleft-like appearance of poly-L-lactic acid surrounded by with
giant cells (H&E). B. Same field under polarized light, with refractile particles. C. Eosinophils
(Sirius red). D. Mast cells (Toluidine blue). E. Numerous macrophages and giant cells around
the material are evidenced by CD68 staining (HRP-polymer). F. CD20 and G. CD3 positive
lymphocytes (HRP-polymer).

Figure 5. Silicone (A-E) and polyacrylamide hydrogel (F-G). A. Negative, round, and small
vacuoles of liquid silicone with numerous bubbly macrophages clustered in “grape bunches”
(H&E). B. Liquid silicone with bubbly macrophages (right), next to foreign-body granuloma
reaction (left) (H&E). C. Liquid silicone in pseudocystic pattern with large spaces (H&E). D.
Mast cells (Toluidine blue). E. CD68 evidencing a honeycomb arrangement of macrophages
(HRP-polymer). F. Dark basophilic pools of polyacrylamide hydrogel with contracted periphery
and microfoamy appearance. Giant cells surrounding (H&E). G. Metachromasia of

polyacrylamide hydrogel (Toluidine blue).
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Table 1. Demographic and clinical data of 23 cases of adverse reactions to cosmetic

" fillers. Characteristic

Sex
Female
Male
Age (years)
20-44
45-58
>65
Site of lesion
Upper lip
Lower lip
Buccal mucosa
Multifocal*
Labial commissure
Upper labial frenulum
Cheek
Retromolar trigone
Symptoms**
No

Pain on palpation
Weighty face sensation
Clinical presentation
Nodule
Papule
Plaque
Blister
Lesion color**
Normal color of mucosa
Yellowish
Purplish
White
Clinical hypothesis
Foreign-body reaction to cosmetic filler
Benign neoplasm
Fibrous hyperplasia
Mucocele or mucus retention cyst
Pleomorphic adenoma
“Glandular or adipose leukoplakia”
Dermoid cyst or large lymph nodes
Generalized fibrosis
Type of biopsy
Excisional
Incisional
Injected material (histological diagnosis)
Polymethyl-methacrylate
Silicone

Number (%)

21 (91.3%)
2 (8.7%)

10 (43.5%)
7 (30.4%)
6 (26.1%)

8 (34.8%)
4 (17.4%)
4 (17.4%)
3 (13%)
1 (4.3%)
1 (4.3%)
1 (4.3%)
1 (4.3%)

19 (90.5%)
1 (4.8%)
1 (4.8%)

20 (87%)
1 (4.3%)
1 (4.3%)
1 (4.3%)

15 (75%)
2 (10%)
2 (10%)
1 (5%)

8 (34.8%)
4 (17.4%)
4 (17.4%)
3 (13%)
1 (4.3%)
1 (4.3%)
1 (4.3%)
1 (4.3%)

21 (91.3%)
2 (8.7%)

10 (43.5%)
4 (17.4%)
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Table 1 (Continued).

Hyaluronic acid 3 (13%)
Calcium hydroxyapatite 3 (13%)
Polyacrylamide hydrogel 2 (8.7%)
Poly-L-latic acid 1 (4.3%)

*Multifocal: Multiple lesions in upper lip and lower lip; or upper lip and buccal mucosa; or chin, malar region,

buccal mucosa, and submandibular region.
**Missing data: symptoms (n= 2); lesion color (n=3).
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Table 2. Histopathological features of 23 cases of adverse reactions to cosmetic fillers.

Histological features Polymethyl- Silicone Hyaluronic Calcium Polyacryl- Poly-L-latic
methacrylate acid hydroxyapatite amide gel acid
(n=10) (n=4) (n=3) (n=3) (n=2) (n=1)
Material color on H&E
Negative 10 (100%) 4 (100%) 0 0 0 1 (100%)
Basophilic 0 0 0 0 2 (100%) 0
Eosinophilic 0 0 0 3 (100%) 0 0
Amphophilic 0 0 3 (100%) 0 0 0
Shape
Round 10 (100%) 4 (100%) 0 0 0 0
Amorphous “pools” 0 0 3 (100%) 0 2 (100%) 0
Polyhedral 0 0 0 3 (100%) 0 0
Needle/ cleft-like 0 0 0 0 0 1 (100%)
Size (um).
Mean 97.19 17.98* 1314.27 89.71 768.18 103.55
Range 32.60-169.11 5.35-25.44  68.37- 50.47-122.71 400.99- -
2394.00 1135.36
Apparent size
Small 1 (10%) 3 (75%) 0 1 (33.3%) 0 0
Medium 6 (60%) 0 1 (33.3%) 2 (66.7%) 1 (50%) 1 (100%)
Large 3 (30%) 1(25%) 2 (66.7%) 0 1 (50%) 0
Arrangement
Nodular 1 (10%) 0 0 2 (66.7%) 1 (50%) 0
Diffuse 7 (70%) 3 (75%) 3 (100%) 1 (33.3%) 1 (50%) 1 (100%)
Nodular and diffuse 2 (20%) 1(25%) 0 0 0 0
Foreign-body
granuloma
Present 6 (60%) 1(25%) 0 0 0 0
Absent 4 (40%) 3 (75%) 3 (100%) 3 (100%) 2 (100%) 1 (100%)
Giant cells
Present 10 (100%) 1 (25%) 1 (33.3%) 2 (66.7%) 1 (50%) 1 (100%)
Absent 0 3 (75%) 2 (66.7%) 1 (33.3%) 1 (50%) 0
Asteroid bodies
Present 6 (60%) 1 (25%) 0 0 0 0
Absent 4 (40%) 3 (75%) 3 (100%) 3 (100%) 2 (100%) 1 (100%)
Inflammatory cells
Absent 0 0 0 0 1 (50%) 0
Macrophages and 8 (80%) 4 (100%) 2 (66.7%) 2 (66.7%) 0 0
lymphocytes
Mostly macrophages 0 0 0 0 1 (50%) 0
Mostly macrophages 2 (20%) 0 1 (33.3%) 0 0 1 (100%)

and lymphocytes, with
scant eosinophils
Many macrophages 0 0 0 1 (33.3%) 0 0
and lymphocytes, some
mast cells, scant
eosinophils and plasma

cells

Refractile under

polarization
Yes 0 0 0 3 (100%) 0 1 (100%)
No 10 (100%) 4 (100%) 3 (100%) 0 2 (100%) 0

*Silicone mean was calculated with three representative cases. The excluded case had an unusual histological pattern
with large cystic-like spaces and measured 1732.05 pm.
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Table 3. Histochemical and immunohistochemical features of 23 cases of adverse reactions to cosmetic fillers

Histochemical and Polymethyl-  Silicone Hyaluronic Calcium Polyacrylamide  Poly-L-

immunohistochemistry methacrylat  (n=4) acid hydroxyapatite  hydrogel lactic acid

Features e (n=3) (n=3) (n=2) (n=1)
(n=10)

Sirius Red: mean (range)**

Total eosinophils 5.70 (0-27) 0.75 (0-2) 550 (0-11) *  6.67 (2-11) 0 9
Degranulating eosinophils 5.40 (0-27) 0.25 (0-1) 0.50 (0-1) 5.00 (2-8) 0 8
Non-degranulating 0.30 (0-2) 0.50 (0-2) 5.00 (0-10) 1.67 (0-3) 0 1
eosinophils

Toluidine Blue: mean (range)**
Total mast cells 17.70 (6-38) 33 (8-63) 0* 19.33 (3-34) 0 9
Degranulating mast cells 16.30 (5-38) 31.75 (7-61) 0 18.33 (2-32) 0 8
Non-degranulating mast 1.40 (0-4) 1.25(0-2) 0 1.00 (0-2) 0 1
cells

Immunohistochemistry: n(%)

CD68
Numerous 10 (100%) 4 (100%) 2 (100%) * 3 (100%) 1 (100%) * 1 (100%)

CD20
Numerous 2 (20%) 0 0 0 0 0
Moderate 3 (30%) 1 (25%) 0 0 0 1 (100%)
Scant 5 (50%) 1 (25%) 1 (50%) * 3 (100%) 0 0
Negative 0 2 (50%) 1 (50%) * 0 1 (100%) * 0

CD3
Numerous 7 (70%) 1 (25%) 0 1(33.3%) 0 1 (100%)
Moderate 3 (30%) 1 (25%) 1 (50%) * 2 (66.7%) 0 0
Scant 0 2 (50%) 1 (50%) * 0 1 (100%) * 0

*Missing data: Sirius red, blue toluidine staining and immunohistochemistry had no result in one case of hyaluronic acid, because of scarce tissue, as

well immunohistochemistry for polyacrylamide hydrogel.

** number of positive cells per ten high-power fields (400x)
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Supplementary Table. Case-by-case information of the 23 samples of adverse reactions to cosmetic fillers.

Case Sex Age Site of lesion Clinical presentation Reported material Histological diagnosis
(years)

1 F 66 Upper lip Nodule, normal color of mucosa Poly-L-latic acid Polymethyl-methacrylate

2 F 58 Upper lip Nodule, 50mm Hyaluronic acid Silicone

3 F 37 Upper labial frenulum Nodule, 200mm Polymethyl-methacrylate Polymethyl-methacrylate

4 F 31 Buccal mucosa Nodule, 100mm, normal color mucosa of Poly-L-latic acid Calcium hydroxyapatite, mixed

with a small quantity of poly-L-
latic acid and hyaluronic acid

5 F 43 Buccal mucosa Blister, 101mm, normal color of Polymethyl-methacrylate Silicone
Mucosa

6 F 38 Buccal mucosa Nodule, 80mm, purplish Polymethyl-methacrylate Calcium hydroxyapatite

7 M 20 Retromolar trigone Nodule, 120mm, normal color mucosa of Hyaluronic acid Polymethyl-methacrylate

8 F 68 Upper lip Nodule, 260 mm, normal color of Polymethyl-methacrylate Polymethyl-methacrylate
mucosa

9 F 39 Vestibular fornix depth Nodule, 150mm, yellowish Polymethyl-methacrylate Polymethyl-methacrylate

10 F 56 Lower lip Nodule, 5mm, normal color of mucosa Not reported Polyacrylamide hydrogel

11 F 75 Upper lip and lower lip Multiple nodules, 4mm, color not informed Not reported Polyacrylamide hydrogel
Nodule, 5mm, white color

12* F 52 Lower lip Not reported Poly-L-lactic acid

13 F 38 Upper lip Nodule, 2mm, normal color of mucosa Not reported Hyaluronic acid

14 F 68 Lower mucosa labial Nodule, 10mm, normal color of Not reported Polymethyl-methacrylate

mucosa



15

16

17

18

19*

20

21

22

23

74

37

41

45

58

44

56

65

56

Lower and  buccal
li

p mucosa

Lower lip

Upper labial mucosa

Upper lip

Buccal mucosa

Chin, buccal mucosa, malar
and submandibular region
Buccal mucosa

Labial commissure

Upper lip

Multiples nodules, 50mm, normal color of  Not reported

mucosa
Plaque, 10mm, yellowish

Nodule, 5mm, purplish

Nodule, 20mm, normal color of
mucosa

Papule, 5mm, normal color of mucosa

Multiple nodules, size not informed,
normal color of mucosa
Submucous nodule, 10mm, normal

color of mucosa
Submucous nodule, 20mm, normal

color of mucosa
Submucous nodule, 12.5 mm, normal

color of mucosa

Not reported

Not reported

Not reported

Not reported

Not reported
Not reported
Not reported

Not reported

47

Silicone

Polymethyl-methacrylate

Hyaluronic acid

Hyaluronic acid

Calcium hydroxyapatite
Silicone
Polymethyl-methacrylate
Polymethyl-methacrylate

Polymethyl-methacrylate

*Cases #12 and #19 were from the same patient at different times.
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INTRODUCTION

The use of cosmetic fillers has been reported since
18931, but a huge increase in injectable procedures
was registered worldwide from 2017 to 2021.2

A great diversity of cosmetic fillers can be used in
the oral and maxillofacial region. Calcium
hydroxyapatite, hyaluronic acid, and poly-L-lactic
acid are classified as non-permanent fillers, as the
organism gradually resorbs them.34 On the other
hand, permanent fillers such as polyacrylamide
hydrogel, silicone, and polymethyl-methacrylate
(PMMA) cannot be resorbed.3

Permanent and non-permanent cosmetic fillers may
cause adverse reactions, such as erythema, edema,
pain, bumps, lumps, and bruising.> When affecting
the oral and maxillofacial region, those reactions
may cause aesthetic concerns as well as
misdiagnosis with other diseases, including benign
and malignant salivary glands neoplasms,
liposarcoma, sarcoidosis, etc.® In such cases, a
biopsy can be necessary to define the diagnosis.

This atlas was designed to help pathologists
identifying the different aesthetic fillers and the
tissue responses against them. Histological,
histochemical, and immuno-histochemical pictures
are provided. Microscopic differential diagnosis is
discussed as well.
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ADVERSE REACTIONS TO
OROFACIAL COSMETIC’ FILLERS
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ADVERSE REACTIONS

IMMEDIATE ONSET (24 to 48 hours after filler
injection)
*Pain, bruising, erythema, and edema (Fig. 1) are

the most common immediate reactions against

cosmetic fillers injection.3:

- - <
Z <
. . : B ¥ e ¢
g % 0% e 13
v A a ¢ g -3 o
B . y = s, £ s s e NS P,
. Gl = N

FIG 1. Erythea an dlscfe hédema on lip muco M buccal
mucosa (B, C) after poly-L-lactic acid injection.

Lumps and bumps may be the immediate adverse
reaction of a wrong technique.” Most lumps are only

detected under palpation.®
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ADVERSE REACTIONS

EARLY ONSET (within days)

Infections (by Staphylococcus or Streptococcus), non-
inflammatory nodules, hypersensitivity reactions
(usually type I), skin discoloration/Tyndall effect,
vascular occlusion and contour irregularities, local

necrosis (uncommon). 3>

LATE ONSET (after weeks or years)

| *Malar edema, infections (by Mycobacterium species or
biofilm, or biofilm related), hypersensitivity reaction
(usually type IV), inflammatory nodules, foreign body
granulomatous reactions (Fig. 2), migration of
implanted material, persistent discoloration and

scarring. 326

FIG 2. Surgical removal of a
lump in the lip submucosal
tissue, related to injection of
polymethyl-methacrylate.



54

MICROSCOPIC [FEATURES OF
THE ADVERSE REACTIONS TO
OROFACIAL COSMETIC FILLERS
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POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

« Artecoll/Artefill is composed by microspheres of
polymethyl-methacrylate suspended in a collagen
solution with 0.3% hydrochloride lidocaine.? It is
the only permanent filler approved by FDA.4

« Adverse reactions to PMMA show regular
vacuoles with similar shapes and sizes, arranged
in @ (multi)nodular (Fig. 3) or diffuse pattern.3
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FIG 3. Negative regular vacuoles (asterisk) with similar shapes
and size, arranged in a (multi)nodular pattern with
lymphocytic inflammation focuses (arrows) (Hematoxylin-
eosin staining).
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POLYMETHYL-METHACRYLATE (PMMA)
Artecoll ®, Artefill ®

 The vacuoles mimic normal adipocytes but show
a perfectly rounded shape in a collagenous

background. Macrophages and giant cells usually
surround the vacuoles (Fig. 5).

0L : L e KR W
FIG 5. Perfectly rounded vacuoles inserted in a collagenous background,

surrounded by many epithelioid macrophages (arrow) and giant cells

(asterisk). Few lymphocytes (circles) dispersed (Hematoxylin-eosin
staining).
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POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

« Host reaction to PMMA shows foreign body
granuloma (Fig. 6).

f T

A9

AR S
Lo PN
o'y

FIG 6. Foreign body reaction against PMMA shows man

(asterisks) and lymphocytic focuses (arrows) surrounding PMMA
vacuoles. Septa of dense fibrous connective tissue (Hematoxylin-eosin
staining).




POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

« Several giant cells are seen in foreign
body reaction to PMMA (Fig. 7A, 7B).
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FIG 7 A-B. Giant cells (arrows) surrounding and
phagocyting PMMA vacuoles. Notice the
dispersed lymphocytes (Hematoxylin-eosin
staining).
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POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

« Asteroid bodies are often seen in the cytoplasm
of multivacuolated giant cells (Fig. 8).

. . ¢ 7 R ~ : - .. . PR
Pt et A N T sl
FIG 8. Asteroid bodies (star-shaped spiculated structures) in the cytoplasm
of multivacuolated giant cells (arrows) (Hematoxylin-eosin staining).

ol
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POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

Alcian blue staining

« Alcian blue staining is negative.

Toluidine blue staining

« Numerous mast cells are often seen in PMMA
reactions (Fig. 9).

fa” ( } WS v po
FIG 9. Degranulated mast cells (arrows) around PMMA vacuoles (asterisk)
(Toluidine blue staining).
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POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

Sirius red staining

« Eosinophils are usually seen in PMMA reactions (Fig.
10).

FIG 10. Numerous eosinophils (arrows) surrounding PMMA vacuoles (Sirius red
staining).



POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

Immunohistochemistry for CD68

« Macrophages and giant cells are positive for
CD68 (Fig. 11).

\

FIG 11. CD68-positive macrophages and giant cells in adverse reaction
to PMMA (HRP-polymer immunohistochemistry).



63

POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

Immunohistochemistry for CD20

« A variable amount (scant to abundant) of CD20-
positive lymphocytes is observed in reactions
against PMMA (Fig. 12).

FIG 12. Numerous CD20 p05|t|ve Iymphocytes intermingle PMMA vacuoles
(HRP-polymer immunohistochemistry).
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POLYMETHYL-METHACRYLATE (PMMA)

Artecoll ®, Artefill ®

Immunohistochemistry for CD3

* Adverse reaction to PMMA shows numerousCD3-
positive T Ilymphocytes surrounding the
cosmetic filler (Fig. 13).
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FIG 13. CD3-positive Iymphocytes mtermmgle PMMA vacuoles (HRP—
polymer immunohistochemistry).
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SILICONE

Silikon 1000 @, Silskin ®, PMS 350 ®, Silicone Medical
Grade®

« Silicone is composed by polydimethylsiloxane, a
large molecule of (-[CH3]2SiO-)x units.10

« This material is presented as liquid/oil, gel, and
elastomer (solid) forms.310 Histopathological
findings are variable depending on silicone type.

 Liquid silicone has been used for soft tissue
augmentation.19

* The arrangement of liquid silicone through tissue

is diffuse (Fig. 14A) and seen in the lamina propria
(Fig. 14B).

o ¥ Fy B, RS Ko/ NPt & “}'a; “5(-54:4« J&y"'w?lww B..
FIG 14. A. Diffuse arrangement of I|qU|d silicone through tissue. B. Silicone is
dispersed throughout the lamina prépria (Hematoxylin-eosin staining).
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SILICONE

Silikon 1000 ®, Silskin ®, PMS 350 ®, Silicone Medical
Grade®

« Macrophages phagocyte silicone particules,
appearing as bubbly macrophages with
multivacuolated cytoplasm (Fig. 15).

« Multinucleated giant cells are uncommon.

silicone phagocytosis (Hematoxylin-eosin staining).



67

SILICONE
Silikon 1000 @, Silskin ®, PMS 350 ¢, Silicone
Medical

Grade®

« Multivacuolated bubbly macrophages show a
hyperchromatic nuclei, similar to Virchow cells!! or
signet ring-like cells'?, and they are arranged in
clusters of “grape bunches” of very small size
(Fig. 16A-B).
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of bubbly macrophages (Hematoxylin-eosin staining).
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Silikon 1000 @, Silskin ®, PMS 350 ®, Silicone Medical

SILICONE
Grade®

« Adverse reactions to silicone may also show
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SILICONE
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spaces?!3 (Fig. 18).

large vacuoles, mimicking
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FIG 18. Liquid silicone. Swiss cheese pattern wit

cystic spaces (Hematoxylin-eosin staining).
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SILICONE

Silikon 1000 @, Silskin ®, PMS 350 ®, Silicone Medical
Grade®

Host reaction to silicone can produce foreign body
granuloma containing multinucleated giant cells
with asteroid bodies (Fig. 19).

This presentation is common in elastomer silicone3,
but not in liquid silicone.

FIG 19. A. Foreign body granuloma with a nodular arrangement. B. Bubbly
macrophages (arrow) phagocyting silicone near the granuloma. C. Granulomas

with numerous giant cells (arrows) and lymphocytes. D. Asteroid body (arrow)
inside giant cell (Hematoxylin-eosin staining).
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SILICONE

Silikon 1000 ®, Silskin ®, PMS 350 ®, Silicone Medical
Grade®

Alcian blue staining

Alcian blue staining is negative.

Toluidine blue staining

Mast cells are usually abundant in reactions to
silicone (Fig. 20).

L e o w WON 9

FIG 20. Mast cells (arrows) interspread in liquid silicone (asterisk)
(Toluidine blue staining).
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SILICONE

Silikon 1000 @, Silskin ®, PMS 350 ®, Silicone Medical
Grade®

Sirius red staining

« Eosinophils are usually not present in adverse
reaction to silicone. These cells may be present
in rare cases3.

Immunohistochemistry for CD68

« CD68 is highly expressed. The macrophages that
phagocytize the silicone lead to the formation of a
honeycomb appearance (Fig. 21).

FIG 21. Adverse reaction to liquid silicone exhibiting numerous CD68-
positive macrophages (HRP-polymer immunohistochemistry)
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SILICONE

Silikon 1000 ®, Silskin ®, PMS 350 ®, Silicone Medical
Grade®

Immunohistochemistry for CD20

« CD20-positive cells are scant in reactions against
silicone (Fig. 22).
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FIG 22. Adverse reaction to liquid silicone exhibit scant CD20-positive
lymphocytes (arrows) (HRP-polymer immunohistochemistry).
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SILICONE

Silikon 1000 @, Silskin ®, PMS 350 @, Silicone Medical
Grade®

Immunohistochemistry for CD3

« Few CD3-positive cells can be seen (Fig. 23).
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FIG 23. Adverse reaction to liquid silicone exhibit scant T cells positive by
CD3 marker (HRP-polymer immunohistochemistry).
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PMMA, SILICONE, AND SPINDLE CELL
LIPOMA:
Differential diagnosis of permanent fillers
and neoplasia presenting as round and
negative vacuoles

FIG 24. Adverse reaction to PMMA
(Hematoxylin-eosin staining). (Hematoxylin-eosin staining).

SPINDLE CELL LIPOMA

e~ .\\ T‘.. .:~' . TN

FIG 2 A-B Spindle cell Ipbma. A. Low magnification. B.Hih magnification.
(Hematoxylin-eosin staining).
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PMMA, SILICONE, AND SPINDLE CELL
LIPOMA:
Differential diagnosis of permanent fillers
and neoplasia presenting as round and

negative vacuoles

BOX 1. Histopathological differential diagnosis of the permanent fillers.

Features PMMA SILICONE SPINDLE
(liquid) CELL LIPOMA
AND
VARIANTS14/15
Shape Perfectly Rounded Mature
rounded negative rounded
negative vacuoles with | adipocytes and
spaces or irregular spindle cells.
vacuoles, with contour.
a regular Mimicks normal
contour and |adipocytes more
similar shape. than PMMA
does.
Size Similar size Different sizes: | Slight variation
between depends on type in size
vacuoles, that | of arrangement
usually has (see next page)

medium size.
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BOX 1. Histopathological differential diagnosis of the permanent fillers.

Features PMMA SILICONE SPINDLE CELL
(liquid) LIPOMA AND
VARIANTS14/15
Arrangement « Usually diffuse « Nodular
« May be
nodular, « Macrophages
diffuse or with bubbly or
mixed foamy
(nog_;lflar and multivacuolate
arrar:gglfﬂeent) cytoplasm
arranged in
. There is a clusters of
distance “grape
between bunches”:
vacuoles, vacuoles of very
whereas in small sizes.
silicone s .
vacuoles SW|§s ch_eese ,
are grouped varying sizes,
from small to
big spaces. Can
mimick cystic
spaces.
Type of « Foreign- e Chronic « Mast cells are
reaction body inflammation, prominent
granuloma predominantly

by macrophages
Foreign body
granuloma is
rare
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BOX 1. Histopathological differential diagnosis of the permanent fillers.

Features PMMA SILICONE SPINDLE CELL
(liquid) LIPOMA AND
VARIANTS1415
Macrophage Normal Hypercromatic| Macrophages are
nuclei staining nuclei not expected to be
numerous
Giant cells Present, Absent Pleomorphic
numerous. lipoma: floret-like
Surrounding giant cell
and/or
phagocyting
vacuoles
Asteroid bodies| Present Absent Absent
Stroma Often Loose Bundles of thick
collagenous | connective collagen fibers in
fibrosis; tissue variable
Dense proportions.
connective Sometimes myxoid
tissue stroma also is seen
Immuno- Positive for | Positive for « Adipocytes
histochemistry | CD68 and CD68 positive for S100
negative for | (honeycomb and negative for
S100 pattern) and CD68

negative for
S100

« Spindle cells are
positive for CD34
and negative for

S100
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

« Hyaluronic acid is a glycosaminoglycan that
consists of repeating D-glucuronic acid and DN-
acetylglucosamine disaccharide units
(C28H44N2023)-16'17

 Adverse reactions to hyaluronic acid usually
show homogenous “pools” of an amorphous
material inside irregular cyst-like spaces. The
material can be basophilic or amphophilic (Fig.

V| AN VG R
FIG 27. “Pools” of hyaluronic acid inside irregular cyst-
like spaces delimited by fibrous tissue (arrows). Note the
amphophilic staining of the material (asterisks)

(Hematoxylin-eosin staining).

| HYALURONIC ACID
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Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

« Palisading macrophages forming duct-like
structures surrounding the hyaluronic acid pools are
a common finding (Fig 28 A-B).

acid (red asterisks) inside duct-like structures
(circle) lined by palisading macrophages
(arrows). B. High magnification of
macrophages (arrow) and giant cell (black
asterisk) (Hematoxylin-eosin staining).

HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
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Hylaform®, Macrolane®

« Early onset reactions may show the uncommon
diffuse arragement of hyaluronic acid through the
connective tissue (Fig. 29).

FIG 29. Hyaluronic acid (astei'isk) interspersing connective tissue
(Hematoxylin-eosin staining).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

« Sometimes the acid hyaluronic staining may be very
pale (Fig. 30).

FIG 30. Note the paIe amphophilic staining of hyaluronic aC|d (asterlsk)
(Hematoxylin-eosin staining).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Alcian blue staining, pH 2.5

Acid mucopolysaccharides of the hyaluronic acid
are positive for Alcian blue, showing a cyan blue/
turquoise shade (Fig. 31).
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FIG 31. Hyaluronic acid is positive for Alcia'n blue staining (aster'iSks).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Alcian blue staining, pH 2.5

« Alcian blue staining is useful in identifying
hyaluronic acid between other fillers in the same
slide (Fig. 32).

FIG 32. HaIuronic acid ooI poSitive for Alcian Iu (arrow), surrounded by
PMMA vacuoles (asterisks).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Toluidine blue staining

« Hyaluronic acid has metacromasia for Toluidine
blue, showing a purple/ magenta staining (Fig.
33).
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FIG 33. Metachromasia of hyalufonic aéid (arrows) (Toluidine qu\e
staining).

« Mast cells were not found in reactions against
hyaluronic acid.
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Toluidine blue staining

 Toluidine blue staining is also useful in
identifying hyaluronic acid between other fillers
in the same slide (Fig. 34).

a §ALe ~ .;“_.l‘ : | P - .
FIG 34. Hyaluronic acid pool (arrow) with metacromasia,
surrounded by PMMA vacuoles (asterisks). Same case shown in
Fig. 32 (Toluidine blue staining).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Sirius red staining

 Eosinophils are very rare in reactions to
hyaluronic acid (Fig. 35).
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FIG 35. Eosinophil (circle) in adverse reacti
(asterisk) (Sirius red staining).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Immunohistochemistry for CD68

« When the reaction forms the cyst-like structures,
the palisading macrophages are evidenced by the
CD68 staining (Fig. 36).

acid pools (asterisk) (HRP-polymer immunohistochemistry).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Immunohistochemistry for CD20

« (CD20-positive lymphocytes are scant next to
the material (Fig. 37).
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FIG 37. Immunohistochemistry for CD20 marker in adverse reaction to
hyaluronic acid (HRP-polymer immunohistochemistry).
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HYALURONIC ACID

Rennova®, Restylane®, Juvéderm®, Perlane®,
Hylaform®, Macrolane®

Immunohistochemistry for CD3

« A moderate amount of CD3-positive
lymphocytes is observed next to the material
(Fig. 38).
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FIG 38. Immunohistochemistry for CD3 marker in adverse reaction to
hyaluronic acid (HRP-polymer immunohistochemistry).
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HYALURONIC ACID versus
MUCOEPIDERMOID CARCINOMA:

Differential diagnosis

(Hematoxylin-eosin staining).

« Cystic-like structures (Fig. 40A-B) or “pools” of
hyaluronic acid (Fig. 40C) may be misinterpreted
as a low-grade mucoepidermoid carcinoma (Fig.
39D-F)18.19,

« As mucoepidermoid carcinoma is also positive for
Alcian blue in MUuCcous cells29,
immunohistochemistry can help differential
diagnosis. Mucoepidermoid carcinoma is negative
for CD68 and positive for membrane-bound
mucins markers, p63 and p40.20.21
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POLYACRYLAMIDE HYDROGEL

Aquamid®

« Composed by 2.5% polyacrylamide and 97.5%
water.11

« The material presents as dark basophilic pools.

« Sometimes, microfoaming can be seen in high
magnification (Fig. 40).

| L YR B
Wt S : . . X 308 B g

FIG 40. Adverse reaction to polyacrylamide hydrogel showing a microfoaming
aspect (arrow), in a necrotic background (asterisk) (Hematoxylin-eosin staining).
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POLYACRYLAMIDE HYDROGEL

Aquamid®

« Usually shows branches of microfibrils on the
periphery of the materia
material (Fig. 41A-B).

« Unlike hyaluronic acid, the polyacrylamide
hydrogel is usually associated with many giant
cells (Fig. 41C-D)

|\\

pools”, like a contracted
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FIG 41. Adverse reaction to polyacrylamide hydrogel. A. Branches of
microfibrils on the periphery of the material (arrow). B. Several “pools” of the
material showing microfibribrils (arrow) and giant cells (asterisks) surrounding.

C-D. Note numerous giant cells (C,D) (Hematoxylin-eosin staining).
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POLYACRYLAMIDE HYDROGEL
Aquamid®

Alcian blue staining

« Alcian blue staining was negative in the samples
evaluated, although other studies reported a
positive staining.11:22

Toluidine blue staining

« Polyacrylamide hydrogel has metacromasia for
Toluidine blue, showing a purple/ magenta
staining (Fig. 42).

« Mast cells were not found in reactions against
polyacrylamide hydrogel.
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FIG 42. Polyacrylamide hydrogel has metachromasia for toluidine
blue staining.
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POLYACRYLAMIDE HYDROGEL

Aquamid®

Sirius red staining

« Scant eosinophils are seen in inflammatory
infiltrate by polyacrylamide hydrogel (Fig. 43).

ol , . ~
FIG 43. Adverse reaction to polyacrylamide hydrogel showing eosinophil
(arrow). (Sirius red staining).
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POLYACRYLAMIDE HYDROGEL

Aquamid®

Immunohistochemistry for CD68

« The numerous giant cells and macrophages are
evidenced by the CD68 staining (Fig. 44).

AR S Y &\
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FIG 44. Immunohistochemistry for CD68 in adverse reaction to
polyacrylamide hydrogel (arrow) (HRP-polymer immunohistochemistry).
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POLYACRYLAMIDE HYDROGEL

Aquamid®

Immunohistochemistry for CD20

 No CD20-positive cells are expected.

Immunohistochemistry for CD3

« There is scant CD3-positive lymphocytes next
to the material (Fig. 45).

FIG 45. Immunohistochemistry for CD3 marker in adverse reaction to
polyacrylamide hydrogel (HRP-polymer immunohistochemistry).



HYALURONIC ACID and POLYACRYLAMIDE
HYDROGEL:

Differential diagnosis of fillers deposited as acellular
\\poolsll

HYALURONIC ACID

FIG 46 Adverse reactlon to hyaluronlc aC|d
(Hematoxylin-eosin staining).

POLYACRYLAMIDE HYDROGEL

FIG 47 Adverse rct|on' to poI.yacryIamlde
hydrogel (Hematoxylin-eosin staining).



HYALURONIC ACID and POLYACRYLAMIDE

HYDROGEL:

Differential diagnosis of fillers deposited as acellular

\\poolsll

BOX 2. Histopathological differential diagnosis between polyacrylamide

hydrogel and hyaluronic acid.

HYALURONIC ACID

POLYACRYLAMIDE
HYDROGEL

Uniform appearance

Microfoamy appearance (at
high magnification)?2

Usually there is no microfibril
branches on the periphery,
without contraction effect

Branches of microfibrils on
the periphery of the “pools”,
as a contracted material

Mild inflammatory reaction,
with a small number of giant
cells2?

Marked granulomatous
reaction with a large number
of giant cells?2

Usually presnts a light
staining on H&E

Usually presents dark
staining on H&E

May form palisading
histiocytes

No palisaded histiocytes

Digestible with
hyaluronidasel®

Not digestible to
hyaluronidase

Metachromasia on Toluidine
blue staining

Metachromasia on Toluidine
blue staining?2
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

« This filler stimulates the endogenous production of
collagen and it is composed by calcium hydroxyapatite
(Ca10(PO)sOH2) plus carboxymethylcellulose and

glycerine.3

« Reactions to calcium hydroxyapatite can show nodular

or diffuse arrangement (Fig. 48 A-B).

Y B0y % ‘ ‘
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FIG 48. A. Nodular arrangement of adverse reaction to calcium
hydroxyapatite. Note the capsule surrounding the tissue (arrows). B. Diffuse
arrangement of adverse reaction to calcium hydroxyapatite. The particles of
calcium hydroxyapatite are scattered through the tissue (Hematoxylin-eosin

staining).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

« The material presents as polyhedral or spheroid
structures, with amorphous, crackled, and glassy-
looking appearance. It has a light eosinophilic
coloration on H&E (Fig. 49, 50).

« Typically, there is a chronic inflammation with
many lymphocytes and epithelioid hystiocytes
around the material (Fig. 49, 50, 55).

FIG 49. Polyhedral structures (asterisks) in a fibrous connective tissue
background with many Ilymphocytes (yellow arrow) and some
epithelioid hystiocytes (black arrow) (Hematoxylin-eosin staining).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

« Giant cells also may be seen (Fig. 50), whereas
asteroid bodies were not found in this sample,
but was reported by literature.?3

« A classic foreign body granuloma reaction may
be present, though it is not common.3

' 3 . f AY , 2, \ t" _3"."-‘:‘ :
FIG 50. Multinucleated giant cells (arrows) surrounding and phagocyting
the material in a fibrous connective tissue background with chronic

inflammation (Hematoxylin-eosin staining).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

Alcian blue staining

* Previous studies reported a negative staining for
Alcian blue in calcium hydroxyapatite.3>211n our
sample, two cases were positive and one
negative.
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FIG 51. Alcianophilic polyhedral structures of calcium hydroxyapatite
(arrows) (Alcian blue staining).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

Toluidine blue staining

« Numerous mast cells are found in reactions to

calcium hydroxyapatite (Fig. 52).
« The material itself has a light metachromasia

(Fig. 52).
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FIG 52. Calcium hydroxyapatite shows a light metacromasia (asterisk).
Non-degranulating mast cells (arrows) (Toluidine blue staining).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

Sirius red staining

« A moderate number of eosinophils are seen in
inflammatory infiltrate by calcium hydroxyapatite
(Fig. 53).
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FIG 53. Eosinophils (arrows) in adverse reaction to calcium hydroxyapatite.
(Sirius red staining).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

Polarized Light Microscopy

« In our series, the three cases of calcium
hydroxyapatite were refractile under polarized
light microscopy, revealing a white bright (Fig. 54

A-D). However, other studies reported contrary
ults.6.1
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FIG 54 A-D. Two cases (A-B, C-D) of adverse reaction to calcium hydroxyapatite
showing a white birefringence under polarized light microscopy (Hematoxylin-
eosin staining).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

Immunohistochemistry for CD68

 The giant cells and macrophages are evidenced
by the CD68 positivity (Fig. 55).

FIG 55. Immunohistochemistry for CD68 shows positivity for macrophages
and giant cells in adverse reaction to calcium hydroxyapatite (HRP-polymer
immunohistochemistry).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

Immunohistochemistry for CD20

« Adverse reaction to calcium hydroxylapatite
shows scant CD20 positive lymphocytes next to
the material (Fig. 56).
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FIG 56. Few CD20-positive I?/mphocytes inhadverse reaction to calcium
hydroxyapatite (HRP-polymer immunohistochemistry).
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CALCIUM HYDROXYAPATITE

Radiesse®, Radiance®

Immunohistochemistry for CD3

« A moderate number of CD3-positive
lymphocytes are found (Fig. 57).

FIG 57. CD3-positive lymphocytes in adverse reaction to calcium
hydroxyapatite (HRP-polymer immunohistochemistry).
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POLY-L-LACTIC ACID

Sculptra®, Newfill®

 Poly-L-lactic acid stimulates collagen
production. It is composed by a polymer of the
a-hydroxy-acid group suspended in mannitol
and carboxymethylcellulose.?>

 This material shows fusiform (spiky shape)
translucent or glassy-looking particles of
different sizes. The particles resembles a
“surfboard” and are similar but wider than
cholesterol cleft-like material (Fig. 58, 59).

« It has a diffuse arrangement in the tissue.
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FIG 58. Adverse reaction to poly-L-lactic acid showing
cholesterol cleft-like material in a diffuse arragement
(Hematoxylyn-eosin staining).
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POLY-L-LACTIC ACID
Sculptra®, Newfill®

Multinucleated giant cells are numerous. They
usually surround or phagocyte the material (Fig.
59). Asteroid bodies are common.

Lymphocytes are numerous (Fig. 59).

Formation of foreign body granuloma is a

common feature.3

the glassy-looking, spiky material (asterisk). Lymphocytes (circles) are
dispersed in the connective tissue (Hematoxylyn-eosin staining).
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POLY-L-LACTIC ACID
Sculptra®, Newfill®
Alcian Blue Staining

« Alcian blue staining was negative.

Toluidine Blue Staining

 Few mast cells are seen in inflammatory infiltrate
associated with poly-L-lactic acid (Fig 60).

* . 1’ . 1#4 f - Y . =\ " - . ‘,‘ ; " : ’ i
FIG 60. Mast cell (arrow) in adverse reaction to poly-L-lactic acid (Toluidine
blue staining
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POLY-L-LACTIC ACID
Sculptra®, Newfill®

Sirius Red Staining

A moderate number of eosinophils are seen in
inflammatory infiltrate by poly-L-lactic acid (Fig.
61).
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FIG 61. Eosinophils (arrows) in adverse reaction to poly-L-lactic aC|d (S|r|us
red staining).



POLY-L-LACTIC ACID
Sculptra®, Newfill®

Polarized Light Microscopy

« Poly-L-lactic is refractile under polarized
light microscopy and shows a white
bright (Fig. 62 B).
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(Hematoxylin-eosin staining).

FIG 62. A. Adverse reaction to poly-L-lactic
under conventional light microscopy. B.

Same field under polarized light

114
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POLY-L-LACTIC ACID

Sculptra®, Newfill®

Immunohistochemistry for CD68

« Numerous macrophages and multinucleated
giant cells around the material are evidenced in
CD68 staining. (Fig. 63).
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FIG 63. Macrophages and giant cells positive for CD68 (HRP-polymer
immunohistochemistry).
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POLY-L-LACTIC ACID

Sculptra®, Newfill®

Immunohistochemistry for CD20

« A moderate number of CD20-positive
lymphocytes is seen (Fig. 64).
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FIG 64. CD20-positive lymphocytes in adverse reaction to poly-L-lactic acid
(HRP-polymer immunohistochemistry).
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POLY-L-LACTIC ACID

Sculptra®, Newfill®

Immunohistochemistry for CD3

« Numerous CD3-positive lymphocytes are
observed surrounding the clefts (Fig. 65).
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hocytes in adverse reaction to poly-L-lactic acid
(HRP-polymer immunohistochemistry).
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POLY-L-LACTIC ACID, HYDROXYETHYL- METHACRYLATE
and CALCIUM HYDROXYAPATITE:
Differential diagnosis of glassy-looking materials

BOX 3. Histopathological differential diagnosis between poly-L-lactic acid and
hidroxyethymethacrylate.

Features Poly-L-Lactic Acid Calcium *Hydroxy-
(Sculptra®)3/13 | hydroxyapatite ethyl-
(Radiesse®) methacrylate
D liye®
(Dypalys®)
Shape Numerous Numerous Numerous
translucent polyhedral or pseudocystic
particles spheroid structures that
appearing eosinophilic looks like“glass
“surfboard” or crackled and cullet”
cholesterol clefts mineralized containing
material polygonal,
pink or
translucent
material
Size Different sizes of Different sizesof Different
particles particles sizes and
wider than
poly-L-latic
acid
Foreign body Present Usually absent Present
granuloma
Giant cells Present Giant cells Present
and asteroid without asteroid
bodies bodies
Birefringency Refractile Refractile Non-refractile

*Hydroxyethyl-methacrylate was not illustrated in this e-book.
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CONCLUDING REMARKS

*Adverse reactions to cosmetic fillers may present as
dispersed inflammatory responses or as foreign-
body granulomas.

Some materials look like each other, but specific
histological features of the material and of the host
response against it help to correctly classify the
cosmetic filler observed in histological slides.

*Neoplastic processes should be considered in the
differential diagnosis in some cases.

*Histochemistry may aid in diagnosis, especially
Toluidine blue.

Immunohistochemistry may be useful in differential
diagnosis, especially for CD68.

«Cosmetic fillers such as hydroxyethyl-methacrylate
(Dermalive?), Polytetrafluoroethylene (Advanta!), and
Polycaprolactone (Ellansé?) were not reported in this

e-book.



SUMMARY

BOX 4. Summary of all cosmetic fillers reported in this e-book.
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Material Histological features | Host reaction|Birefrin-
gence
Poly-methyl- | Negative image of |Foreign body| Absent
methacrylate | round vacuoles with | granuloma
(PMMA) regular shape and
size
Silicone Negative image of Dispersed Absent
round vacuoles with |inflammation
varying sizes. Looks
like signet-ring cells
Hyaluronic acid| Uniform basophilic | Foreign body| Absent
or amphophilic granuloma
“pools” (more
common)
Polyacryl- “Pools” of darker |Foreign body| Absent
amide- basophilic material | granuloma
hydrogel with microfoamy
appearance
Calcium Polyhedral or Dispersed Present
hydroxyapatite spheroid inflammation
(CaHA) eosinophilic crackled
material
Poly-L-lactic | Cholesterol cleft-like |Foreign body| Present
acid material granuloma




SUMMARY

BOX 4. Summary of all cosmetic fillers reported in this e-book.
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Material Giantcell / |Toluidine Blue / CD68
asteroid Alcian Blue immuno-
bodies histochemistry
Poly-methyl- Present / Negative / Positive
methacrylate Present Negative
(PMMA)
Silicone Absent / Negative / Positive
Absent Negative (honeycomb
arrangement)
Hyaluronic acid Present / Positive / Positive Positive
Absent
Polyacryl- Present / | Positive / Positive Positive
amide- Absent
hydrogel
Calcium Present / Positive / Positive Positive
hydroxyapatite Absent
(CaHA)
Poly-L-lactic Present / Negative / Positive
acid Present Negative
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6 CONSIDERACOES FINAIS

Este estudo detalhou as caracteristicas microscopicas de reacfes adversas
a seis diferentes materiais preenchedores estéticos: polimetilmetacrilato, silicone,
acido hialurénico, hidroxiapatita de calcio, acido poli-L-latico e poliacrilamida em
hidrogel. Apesar de algumas semelhancas microscopicas, ha caracteristicas
especificas de cada material e da resposta do hospedeiro que auxiliam no diagndstico
histopatologico correto. Formato, tamanho e coloragdo do material no H&E sé&o
caracteristicas-chave no diagnoéstico diferencial. A presenca de células gigantes e
corpos asteroides também podem auxiliar. A imuno-histoquimica para CD68 e a
coloragdo por azul de toluidina sdo as mais abrangentes para auxiliar nocorreto
diagndstico, sendo que outros marcadores podem ser Uteis em casos especificos. A
microscopia de luz polarizada também pode ser necessaria em alguns casos. Lesfes
neoplasicas também devem ser consideradas no diagnosticodiferencial.

Houve uma reacdo evidente de macréfagos contra todos os
preenchimentos, frequentemente associada a formacao de células gigantes. O &cido
hialurénico foi o material com a resposta inflamatéria mais branda de mastocitos,
eosindfilos e linfocitos, enquantoo polimetilmetacrilato e o silicone apresentaram a

infiltrac&do mais intensa dessas células.
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