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INST RUÇÕES  AOS  AUTORES

A Surgical & Cosmetic Dermatology, edi ta da em 2009, cons ti tui publi -
ca ção médi ca des ti na da a difun dir conhe ci men to e expe riên cia nas áreas de
Cirurgia Dermatológica e Cosmiatria. É uma publi ca ção tri mes tral da
Sociedade Brasileira de Dermatologia que conta com o apoio cien tí fi co da
Sociedade Brasileira de Cirurgia Dermatológica e do Colégio Íbero Latino de
Dermatologia, que  baseia sua polí ti ca ética e edi to rial nas  regras emi ti das pelo
The International Committee of Medical Journal Editors (www.icmje.org). Os
manus cri tos devem estar de acor do com os  padrões edi to riais para arti gos sub -
me ti dos a perió di cos bio mé di cos esta be le ci dos na Convenção de Vancouver
(Requisitos Uniformes para Manuscritos Submetidos a Revistas Biomédicas),
 regras para rela tos de  ensaios clí ni cos e revi sões sis te má ti cas (meta ná li ses).

Serão pro du zi dos exem pla res impres sos da ver são em lín gua por tu -
gue sa, com resu mos e títu los em  inglês. A ver são da lín gua ingle sa esta rá dis -
po ní vel no web si te da SBD. 

Todos os arti gos pro pos tos à publi ca ção serão pre via men te sub me ti dos
à revi são anô ni ma e con fi den cial de no míni mo dois mem bros do Conselho
Editorial ou dos Conselhos Nacional e Internacional de Revisores. Quando
acei tos, esta rão sujei tos a peque nas cor re ções ou modi fi ca ções que não alte -
rem o esti lo do autor.

As pes qui sas em seres huma nos devem ter a pré via apro va ção de um
Comitê de Ética em Pesquisa e obe de cer aos  padrões éti cos da Declaração
de Helsinki de 1975, revis ta em 2000.

ORIEN TA ÇÕES PARA O PRE PA RO DOS ARTI GOS
A pre pa ra ção cor re ta do manus cri to torna os pro ces sos de revi são e

publi ca ção mais efi cien tes. Assim, reco men da mos  alguns cui da dos que
podem faci li tar sig ni fi ca ti va men te a pre pa ra ção dos manus cri tos.

1- Os arti gos devem ser ori gi nais e redi gi dos no idio ma de ori gem
do autor (por tu guês, espa nhol ou  inglês): a equi pe edi to rial pro vi den cia rá as
ver sões neces sá rias. 

2- O títu lo do tra ba lho deve ser curto e con ci so, infor ma do em
por tu guês e  inglês, com até 150 carac te res sem espa ços, acom pa nha do de um
títu lo resu mi do.

3- Os resu mos em por tu guês e  inglês devem acom pa nhar o for ma -
to ade qua do ao tipo de arti go.

4- Os auto res devem infor mar o nome com suas abre via tu ras, titu la -
ções máxi mas, ins ti tui ções aos quais estão vin cu la dos e local de rea li za ção do
tra ba lho. Um deles deve ser desig na do como autor cor res pon den te, com ende -
re ço com ple to, núme ros de tele fo ne comer cial e fax e ende re ço de e-mail.

5- Os auto res devem infor mar se houve con fli tos de inte res se e
supor te finan cei ro. 

6- As pala vras-chave devem ser cita das em por tu guês e em  inglês
(Keywords), tota li zan do 3 a 10 por idio ma, deven do ser incluí das em todos
os tipos de arti gos. Estas pala vras deve rão estar con ti das no DeCS
(Descritores em Ciências da Saúde) e/ou MeSH (Medical Subject
Headings) que podem ser aces sa dos na inter net.

7- O núme ro limi te de pala vras para os tex tos deve ser obe de ci do
segun do o tipo de arti go, e com pu ta do excluin do as refe rên cias e os resu -
mos em por tu guês e  inglês.

8- Abreviaturas e acrô ni mos devem ser limi ta dos aos de uso geral,
não deven do cons tar no títu lo ou no resu mo.

9- Devem ser evi ta das infor ma ções intro du tó rias exten sas e repe ti ti -
vas, dando-se pre fe rên cia às mais recen tes, ainda não publi ca das. Evite tex tos
com repe ti ção da mesma infor ma ção no resu mo, intro du ção e dis cus são.

10- Pesos e medi das devem ser expres sos no sis te ma métri co deci mal,
e tem pe ra tu ras em graus cen tí gra dos.

11- Drogas devem ser men cio na das por seus nomes gené ri cos,
segui dos da dosa gem e poso lo gia empre ga das, evi tan do-se a cita ção de ter -
mos comer ciais ou mar cas.  Descrições de quais quer equi pa men tos, ins tru -
men tos, tes tes e rea gen tes devem con ter o nome do fabri can te e o local de
fabri ca ção.

12- Após a sequên cia de itens para cada tipo de tra ba lho podem se
acres cen ta dos agra de ci men tos, antes das refe rên cias biblio grá fi cas.

13- As refe rên cias biblio grá fi cas devem ser lis ta das nas últi mas pági nas
do arti go, e nume ra das de acor do com a cita ção no texto (em ordem numé ri -
ca seqüen cial), seguin do o esti lo Vancouver, como indi ca do pelo International
Committee of Medical Journal Editors (ICMJE). Referências cita das em legen -
das de tabe las e figu ras devem man ter a seqüên cia com as cita ções no texto.
Todos os auto res devem ser cita dos se forem até seis; acima disso, devem ser
men cio na dos os seis pri mei ros e "et al.". Seguem-se exem plos dos tipos mais
 comuns de refe rên cias. Exemplos de cita ções no texto reti ra dos do ICMJE: 

13A. Artigo em perió di co: 
Hallal AH, Amortegui JD, Jeroukhimov IM, Casillas J, Schulman CI,

Manning RJ, et al. Magnetic reso nan ce cho lan gio pan crea to graphy accu ra -
tely  detects com mon bile duct sto nes in resol ving galls to ne pan crea ti tis. J
Am Coll Surg. 2005;200(6):869-75.

13B. Capítulo de livro: 
Reppert SM. Circadian  rhythms: basic  aspects and pedia tric impli ca -

tions. In: Styne DM, Brook CGD, edi tors. Current con cepts in pedia tric
endo cri no logy. New York: Elsevier; 1987. p .91-125.

13C. Texto na Internet: 
Ex. com autor indi ca do: 
Fugh-Berman A. PharmedOUT [Internet]. Washington:

Georgetown University, Department of Physiology and Biophysics; c2006
[cited 2007 Mar 23]. Available from: http://www.phar me dout.org/.

Ex. quan do o autor é uma orga ni za ção: 
International Union of Biochemistry and Molecular Biology.

Recommendations on Biochemical & Organic   Nomenclature, Symbols
& Terminology etc. [Internet]. London: University of London, Queen
Mary, Department of Chemistry; [upda ted 2006 Jul 24; cited 2007 Feb 22].
Available from: http://www.chem.qmul.ac.uk/iubmb/.

13D. Apresentação pré via em even tos: 
Bruhat M, Silva Carvalho JL, Campo R, Fradique A, Dequesne J,

Setubal A, edi tors. Proceedings of the 10th Congress of the European Society
for Gynaecological Endoscopy; 2001 Nov 22-24; Lisbon, Portugal. Bologna
(Italy): Monduzzi Editore, International Proceedings Division; c2001. 474 p.

14- Ilustrações (ima gens, qua dros, grá fi cos e tabe las) devem ser refe -
ri das em ordem numé ri ca sequen cial no texto em núme ros ará bi cos (exem -
plo: Figura 3, Gráfico 7), caben do ao Editor supri mir as redun dan tes. As
legen das das figu ras e grá fi cos e os títu los e notas de roda pé das tabe las
devem des cre ver pre ci sa men te seu con teú do com fra ses cur tas, porém sufi -
cien tes para a com preen são ainda que o arti go não seja total men te lido. 

15- As ima gens deve rão ter reso lu ção míni ma de 300 DPI, lar gu ra
míni ma de 1.200  pixels com altu ra pro por cio nal, e serem gra va das nos for -
ma tos JPG ou TIF. Podem ser colo ca das setas ou  linhas para loca li zar as áreas
de inte res se. As legen das das ima gens his to ló gi cas devem espe ci fi car a colo -
ra ção e o aumen to.

90

Surg Cosmet Dermatol 2011;3(2):90-1.



16- Os grá fi cos deve rão ser ela bo ra dos em Microsoft Excel. As tabe -
las dis pen sam sua des cri ção no texto tendo a fina li da de de suple men tá-lo e
não a de aumen tá-lo. As uni da des uti li za das para expri mir os resul ta dos (m,
g, g/100, mL etc.) figu ra rão no alto de cada colu na. Os pacien tes devem ser
iden ti fi ca dos por núme ros ou  letras, e nunca pelos nomes, ini ciais ou núme -
ro de regis tro hos pi ta lar. 

17-As opi niões e decla ra ções con ti das na revis ta são de res pon sa bi li -
da de única e exclu si va de seus auto res, não sendo, neces sa ria men te, coin ci -
den tes com as da Equipe Editorial, do Conselho de Revisores ou da
Sociedade Brasileira de Dermatologia.

Os auto res deve rão sub me ter seu manus cri to para ava lia ção do
Conselho Editorial da revis ta no ende re ço ele trô ni co que se segue:
http://www.sgpon li ne.com.br/scd/sgp/

Todos os docu men tos como Consentimento de uso para publi ca ção
(Copyright), Conflito de inte res ses e Autorização para publi ca ção de foto -
gra fias  estão dis po ní veis no site da revis ta. Esses docu men tos devem ser assi -
na dos e enca mi nha dos para o ende re ço abai xo:

A/C Surgical & Cosmetic Dermatology Av. Rio Branco, nº 39,
18º andar. Rio de Janeiro – RJ, Brasil.  CEP: 20090-003.

A revis ta acei ta tra ba lhos iné di tos e não publi ca dos das seguin tes
cate go rias:

1- ARTI GO ORI GI NAL 
É o rela to de uma pes qui sa inves ti ga ti va ori gi nal clí ni co-cos miá tri ca

ou rela cio na da a pro ce di men tos na área de Dermatologia. Exemplos: estu -
dos expe ri men tais, estu dos clí ni cos, com pa ra ções e des cri ções de téc ni cas ou
de méto dos de ava lia ção, estu dos de áreas afins (ex: estu dos far ma cêu ti cos
em cos mia tria). 

Resumo: deve rá con ter no máxi mo 200 pala vras e ser estru tu ra do
seguin do os itens: Introdução, Objetivo, Métodos, Resultados e Conclusões.
Não é per mi ti do afir mar que os resul ta dos ou  outros dados serão apre sen -
ta dos ou dis cu ti dos.

O texto deve rá con ter até 4000 pala vras, 10 ilus tra ções e 35 refe rên -
cias e  seguir o for ma to IMRDC (Introdução e obje ti vo, Métodos,
Resultados, Discussão, Conclusão)

Introdução: citar as  razões que moti va ram o estu do, des cre ven do o
esta do atual do conhe ci men to sobre o tema. Utilizar o últi mo pará gra fo para
espe ci fi car a prin ci pal per gun ta ou obje ti vo do estu do, e a prin ci pal hipó te -
se tes ta da, se hou ver. 

Métodos: Explicar como o estu do foi feito:
a- Tipo de estu do: des cre ver o seu dese nho espe ci fi can do a dire ção

tem po ral (retros pec ti vo ou pros pec ti vo), o tipo de ran do mi za ção quan do
uti li za da (parea men to, sor teio, sequen cia men to, etc), se o estu do foi cego,
com pa ra ti vo, con tro la do por pla ce bo, etc.

b- Local: indi car onde o estu do foi rea li za do (ins ti tui ção pri va da ou
públi ca), citar que a pes qui sa foi apro va da pelo Comitê de Ética em Pesquisa
de sua ins ti tui ção, os pro ce di men tos de sele ção, os cri té rios de inclu são e
exclu são, e o núme ro ini cial de pacien tes.

c- Procedimentos: des cre ver as prin ci pais carac te rís ti cas das inter ven -
ções rea li za das, deta lhan do a téc ni ca e lem bran do que o estu do de inves ti -
ga ção deve rá ser repro du tí vel.

d- Descrição dos méto dos  uti li za dos para ava lia ção dos resul ta dos. 
e- Inclusão da aná li se esta tís ti ca des cri ti va e/ou com pa ra ti va com des -

cri ção do pla ne ja men to da amos tra (repre sen ta ti va do uni ver so a ser estu da -
do), a aná li se e os tes tes esta tís ti cos e apre sen ta ção dos  níveis de sig ni fi cân -

cia ado ta dos. A uti li za ção de aná li ses esta tís ti cas não  usuais é incen ti va da,
porém neste caso, deve-se fazer uma des cri ção mais deta lha da da mesma. 

Resultados: des cre ver os prin ci pais resul ta dos que devem ser acom pa -
nha dos de esti ma ti vas pon tuais e medi das de dis per são (p.ex., média e erro
 padrão) ou de esti ma ti vas inter va la res (p.ex., inter va los de con fian ça), bem
como os  níveis des cri ti vos dos tes tes esta tís ti cos uti li za dos (p.ex. “p-value”).
Esses acha dos tam bém devem ser inter pre ta dos sob o ponto de vista clí ni co. 

Discussão: enfa ti zar os novos e impor tan tes resul ta dos encon tra dos
pelo estu do e que farão parte da con clu são. Relatar obser va ções de  outros
estu dos rele van tes. Mencionar as limi ta ções dos acha dos e as impli ca ções
para pes qui sas futu ras. 

Conclusões: devem ser con ci sas e res pon der ape nas aos obje ti vos pro -
pos tos. A mesma ênfa se deve ser dada para estu dos com resul ta dos posi ti vos
ou nega ti vos. 
2- ARTI GOS DE REVI SÃO

Poderão ser abor da dos temas cirúr gi cos ou de cos mia tria, pro ce di -
men tos, algo rit mos , com pi la ções, esta tís ti cas. Estes tra ba lhos têm for ma to
livre, porem devem con ter resu mo não estru tu ra do de até 100 pala vras e
con clu sões ou con si de ra ções  finais. Limite: texto até 6000 pala vras, 10 ilus -
tra ções e 60 refe rên cias. Os arti gos de revi são sis te má ti ca ou meta ná li ses
devem  seguir orien ta ções per ti nen tes (http://coch ra ne.bire me.br) 
3- EDU CA ÇÃO MÉDI CA CON TI NUA DA 

Publicação de cunho edu ca cio nal, abor dan do pro fun da e com ple ta -
men te gran des temas de Cirurgia Dermatológica, Cosmiatria ou Laser.
Deve con ter resu mo não estru tu ra do de até 100 pala vras. Limite: texto até
4000 pala vras, 10 ilus tra ções e 40 refe rên cias. Para evi tar dupli ca ções, os
auto res devem comu ni car o tema aos edi to res antes de escre ver o arti go. 

Os auto res são soli ci ta dos a defi nir obje ti vos edu ca ti vos para o arti go
que trans mi tam o que o par ti ci pan te deve ter absor vi do após com ple tar a
ati vi da de de EMC (ex: iden ti fi car uma con di ção, conhe cer seus tra ta men tos,
sele cio nar a  melhor téc ni ca). O enten di men to des tes obje ti vos devem ser
men su ra dos por meio de 10 per gun tas com res pos tas em 5 alter na ti vas, cujo
gaba ri to deve tam bém ser envia do. 
4 - RELA TO DE CASO 

Descrição de casos ou serie de casos de par ti cu lar inte res se nas áreas
de Cirurgia Dermatológica, Oncologia Cutânea, Cosmiatria, Tratamento de
der ma to ses ines té ti cas, Complicações, etc.

Resumo não estru tu ra do de até 100 pala vras, intro du ção com revi são
de lite ra tu ra, méto dos, resul ta dos, dis cus são e con clu são, sem pre que per ti -
nen tes. Limite: texto até 1200 pala vras, 8 ilus tra ções e 10 refe rên cias.
5- NOVAS TÉC NI CAS  

Descrição de novas téc ni cas ou deta lhes de téc ni cas. Resumo não estru -
tu ra do de até 100 pala vras, intro du ção com revi são de lite ra tu ra, méto dos, resul -
ta dos, dis cus são e con clu são. Limite: 1200 pala vras, 8 ilus tra ções e 10 refe rên cias.
6- COMU NI CA ÇÕES 

Artigos ori gi nais, bre ves, abor dan do resul ta dos pre li mi na res de novos
acha dos de inte res se para a Cirurgia Dermatológica, Cosmiatria ou Oncologia
cutâ nea entre  outros. Texto com for ma ta ção livre. Resumo não estru tu ra do de
até 100 pala vras. Limite: texto até 1200 pala vras, 8 ilus tra ções e 10 refe rên cias.
7- DER MA TOS CO PIA APLI CA DA

Uma a seis ima gens der ma tos có pi cas apli ca das à cirur gia der ma to ló -
gi ca e cos mia tria, acom pa nha das de curta des cri ção. Resumo não estru tu ra -
do de até 100 pala vras, texto até 800 pala vras, 5 ilus tra ções e 5 refe rên cias.
8- CAR TAS

Comentários obje ti vos e cons tru ti vos sobre maté rias publi ca das. Texto
até 600 pala vras, e no máxi mo 5 refe rên cias. 
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Editorial

A reason to celebrate!

Dear SBD members,

We have just received the news that Surgical & Cosmetic

Dermatology will be indexed in the SCOPUS database.

The database’s Content Selection and Advisory Board has informed

us that the title will be accepted for inclusion, with the following com-

ments, among others:

“There is a real need for a scientific approach to cosmetic derma-

tology and an academic basis to some of the wilder frontiers of clinical

practice. This is a young journal (2009), and I would usually recommend

a ‘wait and see’ approach rather than immediate acceptance. However, the

publishers and editors have already taken seriously the advice of LILACS

and have moved rapidly to develop a high quality publication in English,

which should help it reach the widest possible audience.

This journal and editorial team deserves to take on a much more

influential worldwide role in advancing scientific cosmetic dermatology

and plastic surgery.”

To our authors, and editorial board and staff: we have good reason

to celebrate!

Dr. Bogdana Victoria Kadunc 

Chief Editor – Surgical & Cosmetic Dermatology 
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Original 
Article

A quality of life measurement for patients
with cellulite

Celluqol® - instrumento de avaliação de qualidade de vida em
pacientes com celulite

ABS TRACT
Introduction: After puberty, most women develop some amount of cellulite. With the increasing
number of dermatological consultations about treating cellulite, a broader understanding of the charac-
teristics, wishes and expectations of these patients regarding their quality of life has become necessary. 
Objective: To develop and validate an instrument to evaluate the quality of life of patients with 
cellulite.
Methods: The study consisted of two stages: in the first, instruments for assessing patients’ quality
of life were developed and validated; in the second, two questionnaires were administered to 100
females with cellulite, aged 18 to 45. 
Results:The reliability of the results was assessed using factorial analysis and Cronbach's alpha test.
With the use of exploratory factorial analysis, it was possible to test (1) the hypothesis that all ques-
tions in the shortened questionnaire measured a single factor (cellulite) and (2) the hypothesis that
each block of questions in the full version of the questionnaire measured a single domain or factor
among the parameters being assessed (dressing style, physical activity, partner, feelings and change in
daily habits). 
Conclusion: The validation analysis showed that both questionnaires effectively measure cellulite
patients’ quality of life.
Keywords: quality of life; questionnaires; cellulitis.

RESU MO
Introdução: Após a puberdade, a maioria das mulheres desenvolve algum grau de celulite.
O aumento do número de consultas dermatológicas relacionadas ao tratamento da celulite
demandou compreensão mais ampla de características, desejos e expectativas desses pacientes
com relação à qualidade de vida. 
Objetivo: Elaborar e validar instrumento de avaliação da qualidade de vida para pacientes
com celulite. 
Métodos: O estudo teve duas etapas: a elaboração e a validação dos instrumentos de avali-
ação da qualidade de vida. Na segunda etapa, dois questionários foram elaborados e aplica-
dos a 100 voluntárias com idade entre 18 e 45 anos, que apresentavam celulite. 
Resultados: A confiabilidade dos resultados foi verificada por meio de análise fatorial e Teste α
de Cronbach para avaliação estatística. Uma análise fatorial exploratória possibilitou testar a
hipótese de que todas as questões do questionário resumido mediam um único domínio ou
fator (no caso, celulite) e a hipótese de que cada bloco de questões do questionário comple-
to media um único domínio ou fator entre os parâmetros avaliados (modo de vestir, lazer,
atividade física, parceiro, sentimentos e mudança de hábitos cotidianos). 
Conclusões: A análise de validação mostrou que ambos os questionários podem ser usados,
com grau similar de eficácia. 
Palavras-chave: qualidade de vida; questionários; celulite.
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INTRODUCTION
The World Health Organization supports an inclusive view

of health, according to which the state of 
b eing healthy does not refer merely to a lack of a disorder or 
illness, but also an individual’s ability to lead a productive and
pleasant life.1 Although important, evaluating quality of life is
neither an easy nor a simple task. As a result, several measure-
ments that apply to several disorders or groups of patients have
been de veloped and validated. 2,3

Dermatology and other medical specialties – such as 
plastic surgery – involve caring for patients with 
aes thetic complaints. However, there is comparatively little 
discussion in the literature of quality of life in this area.

Cellulite is a condition that occurs mostly in women,
affecting especially the thighs and buttocks, and constitutes an
extremely frequent complaint. The term, which originated in
the French medical literature more than 150 years ago, is glob-
ally known and used to characterize alterations on the skin’s sur-
face that resemble the appearance of an orange peel, cottage
cheese or a quilt. Synonyms include: edematous adi posity and
gynoid lipodystrophy.

Although its prevalence has not been established, most
women develop some degree of cellulite following puberty. It is
prevalent in women of all races, but is more common in
Caucasians. 4 There are three hy potheses that try to explain 
cellulite’s physiology: inflammatory factors and vascular  or con-
junctive tissue’s septae alterations; 4 there is also a  relevant hor-
monal component, since it affects almost all women and is rare
in men. The first classification of cellulite was described by
Nurnberger and Muller in 1978 and was based on the lesions’
clinical aspect. 5 A new classification developed by Dal’Forno
and Hexsel – the Cellulite Severity Scale – adds further clinical
parameters,, evaluating cellulite qualitatively and quantitatively.6

There is an increasing search for a perfect physical appear-
ance, and a lack of clinical studies in this field.

In Brazil, the rates of plastic surgeries and cosmetic con-
sultations are among the highest in the world. Understanding
the reasons that lead patients to undergo such a great number of
procedures – including surgeries – to improve their physical
appearance could lead to a decrease in the current number of
unnecessary procedures.7,8 The accelerated growth of dermato-
logic consultations about aesthetic complaints suggests there is a
need for a more inclusive understanding of the characteristics,
desires and expectations of patients that seek cosmetic proce-
dures.

Noting the lack of a method to evaluate the quality of life
in patients with cellulite, the authors were motivated to devel-
op such an instrument to make it possible to verify, both quan-
titatively and qualitatively, the reasons why aesthetic imperfec-
tions are considered an inconvenience that disturb and interfere
with people’s daily life, apparently more intensively today than
in previous times. 

OBJECTIVE
This study is aimed at the elaboration and validation of an

instrument for evaluating of the quality of life of patients with
cellulite.

METHODS
A transversal study was developed to analyze female

patients aged 18 or older who sought treatment for cellulite at
the research unit of the Centro Brasileiro de Estudos em
Dermatologia – Brazilian Center of Studies in Dermatology
(CBED in Porto Alegre, RS, Brazil. Patients with a history of
psychiatric disorders or decompensated systemic disorders such
as systemic arterial hypertension and diabetes mellitus, were
excluded.

The study was conducted according to Good Clinical
Practices and the Declaration of Helsinki. The research study
was approved by the ethics committee of the Universidade
Federal de Ciências da Saúde de Porto Alegre (UFCSPA) and
was assigned the number 281/06.

The study comprised two stages, each of which had two
phases: the preparation and validation of a Portuguese-language
assessment tool and the evaluation of patients’ quality of life. 

Stage I: Preparation of the quality of life evaluation tool
Based on information contained in the CBED’s research

unit database, patients who had already sought care relating to
cellulite were identified and invited to participate in the study
as a convenience sample. The sample used in that stage of the
study was based on convenience, having been considered ideal
when there was enough coincidence of answers, without the
presence of new significant complaints. The patients were eval-
uated in light of the inclusion and exclusion criteria before the
interview. Those who were eligible for participation were
instructed about the objectives of the analysis and offered a
Term of Free and Informed Consent to be signed in case of
agreement. The patients took part in the study by answering a
single open-ended question about which aspects of their lives
are impaired by their cellulite: “We are trying to find out how
much cellulite affects the patients’ life. We would be grateful to
have your help, though you are not obliged to do so. Please
describe below how cellulite affects your life. You can take into
consideration any aspect of your professional and social life, per-
sonal relationships, leisure activities, or any other situation.
Although it would be important to know your age, you don’t
need to disclose it.”

In the second phase of Stage I, patients’ answers were qual-
itatively assessed and a database with the main complaints,
grouped in wider domains, was created as described below:

Manner of dressing: choices of colors and fabrics, choice of
tighter cuts and use of very short clothes.

Leisure: participation in group activities that involve expos-
ing the body to a large number of people (beach, swimming
pool) or a more restricted number of people (massage).

Physical activities: participation in sports activities that
require exposing the body (swimming, water aerobics).
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Table 1: Celluqol (full version)

How having cellulite makes  Not bothered Not bothered  Indifferent Bothered Bothered all  

you feel about: at all  most of the time most of the time  the time

MANNER OF DRESSING

1. choice of clothes’ colors 1 2 3 4 5

2. choice of clothes’ fabric 1 2 3 4 5

3. choice of tight cuts 1 2 3 4 5

4. wearing of very short clothes 1 2 3 4 5

LEISURE

5. participation in activities that  1 2 3 4 5

involve exposing the body to a

large number of people (beach, 

swimming pool)

6. participation in group activities 1 2 3 4 5

that require exposing the body 

to a restricted number of people 

(massage)

PHYSICAL ACTIVITIES

7. HAVING CELLULITE 1 2 3 4 5

8. participation in sports 1 2 3 4 5

activities that involve 

exposing the body 

(swimming, water aerobics)

PARTNER

9. exposing the body to a partner 1 2 3 4 5

10. fear of losing partner 1 2 3 4 5

11. sexual life 1 2 3 4 5

12. the fact that a partner notices 1 2 3 4 5

the cellulite 

FEELINGS

13. embarrassment 1 2 3 4 5

14. difficulties and doubts about 1 2 3 4 5

the result of treatments, disbelief

15. guilt 1 2 3 4 5

16. frustration 1 2 3 4 5

17. discouragement 1 2 3 4 5

18. self-esteem 1 2 3 4 5

19. rebelliousness 1 2 3 4 5

CHANGES IN DAILY HABITS

20. 20. changes in eating habits 1 2 3 4 5

21. 21. spending more than able 1 2 3 4 5

to afford on treatments 

22. restricting other expenses 1 2 3 4 5

to treat cellulite 



Partner: exposing the body to a partner, fear of losing the
partner, restrictions in sexual life, bothered by the fact that a
partner notices the cellulite.

Feelings: embarrassment, difficulties and doubts about the
result of treatments, disbelief, guilt, frustration, discouragement,
decrease in self-esteem, rebelliousness.

Changes in daily habits: changes in eating habits, spending
more than able to afford on medications and creams, restricting
other expenses to treat cellulite.

The results of this analysis also allowed the preparation of
an initial questionnaire to assess the quality of life of patients
who complained about cellulite.

Stage II: Questionnaire preparation and validation
With the identification of the domains and main points

referred to in each of them, the initial version of Celluqol® was
developed. The initial phase of Stage II included all questions
(22 in total, Table 1) in order to validate those that would con-
stitute the final questionnaire. A shortened 8-item version was
developed (Table 2) and compared with the full version, to
explore its use in daily medical practice. 

The scores obtained from the full questionnaire ranged
from 22 to 110 points, with the measured changes in quality of
life assessed as follows:

From 22 to 44 points – cellulite does not affect quality of life
From 44 to 66 points – cellulite slightly affects quality of life
From 66 to 88 points – cellulite reasonably affects quality of life
From 88 to 110 points – cellulite intensely affects quality of life
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The shortened questionnaire’s scores ranged from 8 to 40
points, with changes in quality of life interpreted as follows:

From 8 to 16 points – cellulite does not affect quality of life
From 16 to 24 points – cellulite slightly affects quality of life
From 24 to 32 points – cellulite reasonably affects quality of life
From 32 to 40 points – cellulite intensely affects quality of life

RESULTS
After administering the full and shortened versions of the

questionnaires to 100 volunteers, their validity and reliability
were assessed using Cronbach’s factorial and Alpha analyses for
statistical evaluations.

FACTORIAL ANALYSIS
An exploratory factorial analysis allowed testing of the

hypotheses that all eight questions of the shortened question-
naire measured a single domain or factor (cellulite) and that
each block of questions in the full questionnaire measured a sin-
gle domain or factor of the appraised parameters (manner of
dressing, leisure, physical activity, partner, feelings and change of
daily habits). A factor was considered dominant if its measured
eigenvalues were greater than 1. A component of the matrix of
a domain was considered to belong in the factor or domain
when its weight was greater than 0.4.

In the evaluation of the shortened questionnaire, it was
observed that only one could be deemed the main component,
when the greater than 1 eigenvalues criterion was considered.
The explained variance was 48.77%, and Cronbach’s Alpha,
0.842 (Table 3). The factorial analysis of the full version of the

Table 2: Celluqol (shortened version)

How having cellulite makes Not bothered  Not bothered Indifferent Bothered most  Bothered  

you feel about: at all most of the time of the time all the time

1. your body’s appearance 1 2 3 4 5

2. manner of dressing 1 2 3 4 5

3. your eating habits 1 2 3 4 5

4. leisure or physical activities that 1 2 3 4 5

involve exposing the body publicly  

(beach, gym, etc)

5. leisure or physical activities that  1 2 3 4 5

require exposing the body in a 

limited way (massage, medical 

consultations etc) 

6. your sexual life 1 2 3 4 5

7. 7. your negative feelings (guilt, 1 2 3 4 5

embarrassment, frustration,  

low self-esteem, shame, fear, 

rebelliousness) 

8. difficulties and doubts about the 1 2 3 4 5

result of treatments, disbelief 
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questionnaire presented five main components when the greater
than 1 eigenvalues criterion was considered. The explained vari-
ance was 70.72%, and Cronbach’s Alpha was 0.935 (Table 4).

DISCUSSION
Since no information was found about previous studies

that have validated a specific questionnaire assessing the quality
of life for patients with cellulite, it was unfeasible to forecast the
variability of answers in the present study. A sample calculation
to estimate a proportion was therefore carried out, maximizing
the variance and considering a 95% confidence interval. This
sample calculation supplied the estimate of 385 patients.
Nevertheless the study was conducted with 100 patients. A pre-
liminary analysis was subsequently performed to analyze the
behavior of the data and the necessity of including a greater
number of patients. As the data showed considerable consisten-
cy, it was not necessary to increase the sample size.

The factorial analysis of the shortened questionnaire found
that each question measured a single factor or domain: cellulite.
This single domain explains 48.77% of the variance, indicating
that all questions in the shortened questionnaire effectively refer
to cellulite. Since each matrix component presented expressive
values, it was not necessary to exclude any questions. In addi-
tion, the Cronbach’s Alpha (0.842) indicated good internal con-
sistency for the shortened questionnaire (Table 2).

The factorial analysis of the full version of the question-
naire indicated that those questions measured five main factors
or domains. Observing the matrix components, it was verified

Table 3: Exploratory factorial analysis and internal consistency

(Shortened version)

Question (Q) Evaluated parameter Factor’s weight 

in the only 

domain found

1

Q1 Body’s appearance 0,677

Q2 Manner of dressing 0,701

Q3 Eating habits 0,559

Q4 Physical activities with public  0,786

exposure of the body

Q5 Physical activities with limited  0,718

exposure of the body

Q6 Sexual life 0,839

Q7 Negative feelings 0,764

Q8 Doubts, disbelief regarding   0,467

treatments 48,77%

Applied % of the 

variance 

Cronbach’s Alpha 0,842

Q = question

Table 4: Exploratory factorial analysis and internal consistency 

(full version)

Question Evaluated Factor’s weight in the 5 domains 

(Q) parameter found  

1 2 3 4 5

MANNER OF DRESSING

QB1a choice of clothes’ colors 0,659

QB1b choice of clothes’ fabric 0,884

QB1c choice of tight cuts 0,836

QB1d wearing of very 0,709

short clothes  

LEISURE

QB2a activities with public  0,549

exposure of the body 

QB2b activities with limited  0,675

exposure of the body 

PHYSICAL ACTIVITIES

QB3a physical activity in general 0,621

QB3b physical activities with 0,814

exposure of the body 

PARTNER

QB4a Exposure of the body 0,667

to a partner 

QB4b Fear of losing partner 0,837

QB4c sexual life 0,860

QB4d partner notices cellulite 0,725

NEGATIVE FEELINGS

QB5a embarrassment 0,505

QB5b doubts and disbelief about the 0,467

result of treatments 

QB5c guilt 0,669

QB5d frustration 0,715

QB5e discouragement 0,812

QB5f self-esteem 0,695

QB5g rebelliousness 0,697

CHANGES IN DAILY HABITS

QB6a eating habits 0,606

QB6b restricting expenses to treat cellulite 0,797

QB6c Restrição gastos 0,802

Applied % 70,7

of the variance

Cronbach’s  0,935

Alpha

Q = questão
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that all questions corresponding to the “manner of dressing”
appeared together in the same domain with expressive values
(Table 3). The questions regarding “leisure” and “physical activ-
ity” appeared together in the same domain, suggesting that they
measure the same parameters. Of the questions considered, it
was found that QB3a and QB4b could probably be combined
into a single question due to their similarity, with the variables
being grouped in a single domain (i.e., without differentiating
between leisure and physical activity). All questions regarding
the “partner” appeared in the same domain, indicating that they
are in accordance with the questionnaire – as well as all ques-
tions regarding “changes in daily habits.” The variables relating
to “feelings” were generally consistent, appearing in different
domains, except for QB5a and QB5b, which were the least
expressive and did not appear in the same domain as the others,
suggesting they could be modified or excluded. The 0.935
Cronbach’s Alpha indicated good internal consistency in the full
version of the questionnaire.

The questionnaire was easy to administer, and the patients
did not have difficulty in understanding the questions. The aver-
age time of application was five minutes – rather reasonable for
clinical use and research.

Comparisons of Celluqol with other quality of life ques-
tionnaires should be carried out in the future to assess the cor-
relation of quality of life changes in patients with cellulite with
that of patients in general.

CONCLUSION
The authors developed two questionnaires to evaluate the

quality of life in female patients with cellulite. Administration of
the measurement was straightforward, and the validation analy-
ses demonstrated that both questionnaires could be used with
similar efficacy. In daily clinic practice, the shortened version is
recommended to evaluate cellulite as the main component of
changes in patients’ quality of life. The full version of the ques-
tionnaire presented five main components for evaluating patient
quality of life; its use is recommended for clinical research. ●
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ABS TRACT
Introduction: Dermatoscopy can help practitioners analyze details that are imperceptible to the
naked eye, such as basal cell carcinoma arboriform vascularization patterns, which can be linked to
the tumoral limit. Clinical examinations might yet fail in the early detection and demarcation of the
extension of such lesions. 
Objective:To study the use of dermatoscopy in basal cell carcinomas, aiming at early detection and
delimitation of their extension. Method: Basal cell carcinomas (n = 123) were studied prospectively
and not randomly, using dermatoscopy, at the author’s private practice. Suspect areas, mainly the nose,
underwent dermatoscopic scanning. If the vascular pattern was identified, the tumor was delimited by
dermatoscopy, and the incision was carried out using that marking. Surgical margins were checked
using conventional cuts, cross sections or micrographic surgery. 
Results: The vast majority of the tumors (92%) were located in the face, of which 59% were not
well delimited, 21% were well delimited, and 20% were clinically undetectable. Although the vas-
cular pattern was not observed in 18% of the tumors, in cases with a positive identification, it cor-
rectly delimited the tumors in 84% of cases (of which 44% were verified with conventional sam-
pling, 48% with micrographic surgery and 8% with cross sections). 
Conclusion: Dermatoscopy is an important tool in the early detection and delimitation of the
superficial extension of basal cell carcinomas, and is helpful in the surgical planning and clinical con-
trol of such lesions.
Keywords: dermoscopy; carcinoma, basal cell ; mohs surgery ; blood vessels;  capillaries.

RESU MO
Introdução: A dermatoscopia observa detalhes imperceptíveis a olho nu, como os
padrões de vascularização arboriforme dos carcinomas basocelulares, que podem estar
relacionados com o limite tumoral. O exame clínico pode falhar na detecção precoce e
delimitação da extensão dessas lesões. 
Objetivos: Estudar a utilização da dermatoscopia nesses tumores visando a sua detecção
precoce e à delimitação de sua extensão. 
Métodos: Estudaram-se 123 carcinomas basocelulares com dermatoscopia, prospectiva-
mente, de forma não randomizada, em clínica privada, efetuando varredura com o der-
matoscópio em áreas suspeitas, principalmente no nariz. Caso o padrão vascular fosse
identificado, o tumor seria delimitado pela dermatoscopia. A incisão se daria nessa mar-
cação. Observou-se a margem cirúrgica com amostragem convencional, cortes seriados
ou cirurgia micrográfica. 
Resultados: 92% dos tumores se localizaram na face. Destes, 59% eram mal delimitados,
21% bem delimitados, e 20% clinicamente imperceptíveis. O padrão vascular não foi
observado em 17,9% dos tumores, mas quando identificado, delimitou o tumor correta-
mente em 84% dos casos (destes, 44% verificados com amostragem convencional, 48%
com cirurgia micrográfica, e 8% com cortes seriados). 
Conclusões: A dermatoscopia é importante instrumento na detecção precoce e na
delimitação de sua extensão superficial, auxiliando no planejamento cirúrgico e controle
clínico dos carcinomas basocelulares.
Palavras-chave: dermatoscopia; carcinoma basocelular; cirurgia de Mohs; vasos sanguí-
neos; capilares.
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INTRODUCTION
Although it is the most common cancer in humans, the

clinical diagnosis of basal cell carcinoma (BCC) is not always
straightforward. Presser and Taylor’s 1987 study carried revealed
only a 70% success rate in diagnosing the condition in an aca-
demic setting when using only clinical criteria.1 In addition to
difficulties in diagnosis, it can also be hard to delimit BCC
tumors on a purely clinical basis – especially those of predomi-
nantly infiltrative growth, which require micrographic surgery
since the safety margin concept is inadequate.2

Dermatoscopy has already demonstrated its great value in
the evaluation of cutaneous tumors; it is an indispensable tool in
daily dermatological practice.3 Initially used to examine pig-
mented skin lesions, it is increasingly being applied to all types
of cutaneous tumors. However, since most BCCs are not pig-
mented, dermatoscopy can identify these tumors by their vascu-
larization. In their study of the vascularization of cutaneous
tumors, Kreusch and Koch described arboriform vessels in 95%
of the examined BCCs.4 Additionally, Kreusch suggests that the
tumorous limits of BCCs can coincide with the limit observed
in their vascularization; the capillaries of such tumors emerge in
the periphery of the lesions, crossing over the lesion.5 Since the
vascular pattern in BCCs differs substantially from that of
telangiectasias of normal skin – often visible even to the naked
eye – the isolated detection of that type of vascularization
through dermatoscopy can signal the presence of a lesion in its
initial stages, which is practically imperceptible in a clinical
examination. Taking into account that patients with a history of
BCCs are 40% more likely to develop a new BCC than the
population in general,6 with lesions occurring mostly in the face
(especially in the nose),7 the early detection of new tumors,
when they are not yet clinically visible, would be very helpful in
treating those patients.

While dermatoscopy has already demonstrated its utility in
evaluating pigmented lesions, there has been little attention
devoted to its use in non-pigmented lesions – particularly in
BCCs. This study demonstrates the importance of der-
matoscopy in the early detection and delimitation of BCCs,
which could have an enormous impact on their control and sur-
gical planning.

METHODS
BCCs (n = 123) were examined using dermatoscopy in a

prospective, open study carried out at the author's private prac-
tice between September 2007 and July 2010. For tumors that
could be identified clinically (i.e., without dermatoscopy), der-
matoscopy was used to delimit the lesion in order to better plan
the surgical treatment. The whole tumoral region, identified by
the presence of the arboriform pattern, was marked. The inci-
sion was carried out using this marking, with no additional safe-
ty margin.

The decision to choose conventional or micrographic sur-
gery was based more on the clinical situation than the accuracy
of the dermatoscopic data. If micrographic surgery was indicated,
the Munich method would be used so that the ratio of

tumor/margin could be examined. In this method, the whole
surgical piece – and not only the outer edge (surgical margin) –
is studied using sequential parallel cuts carried out each 50-100
micra, extending from the bottom to the epidermal border of
the specimen. In that way, even if the tumor has been totally
extirpated without touching the surgical margin, it can still be
seen in relation to the latter. If it was not possible to clinically
identify the tumor, a dermatoscopic screening would be carried
out in the suspected area, aiming to identify the characteristic
vascular pattern. For patients with a history of BCCs who
returned periodically for routine examinations, a dermatoscop-
ic evaluation would be conducted all over the nose, even in the
absence of clinical suspicion.

All cases were photographed both clinically and dermo-
scopically. A stereoscopic dermatoscope of great magnification
(up to 60x) was used (Kocher GmbH, Mössingen, Germany)
(Figure 1). The pictures were captured with a Sony Cybershot
DSC F717 camera with an Optiview adapter (Optiview Ltda.,
São Paulo, Brazil) or with a Fotofinder® (Fotofinder Systems
GmbH, Germany).

RESULTS
Of the 123 tumors observed, 92% were located on the face.

Of those, 59% were clinically poorly delimited, 21% were well
delimited, and 20% were clinically imperceptible. Among the
latter (a total of 25 tumors) only five were not located on the
nose, and were discovered using dermatoscopic screening in an
area indicated by the patient as suspicious for having already
presented a small amount of bleeding or desquamation.
Nonetheless, there were no clinical indications of a BCC in
these other areas.

Figure 1: Stereo 

dermatoscope with

60x magnification

capacity, 

manufactured by

Kocher GmBh

(Mössingen,

Germany), used 

in most exams.
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It was impossible to observe the vascular pattern in 22
(17.9%) of the 123 BCCs, even though a previous biopsy and
the surgery itself demonstrated the histological presence of car-
cinoma. Among those 22 tumors, only one was clinically well
delimited, and in only two cases a small amount of pigment was
detected in the dermatoscopy. Of the 101 BCCs with arbori-
form vessels that were identifiable using dermatoscopy (82.1%
of the total), all had their lateral limits demarcated by the der-
matoscopic results; surgical margins were uncompromised in
84% of the cases. Of these 101 BCCs, 44 cases (44%) were ver-
ified using conventional sampling, 9 (8%) through serial cuts and
48 (48%) with the Munich method of micrographic surgery.

When analyzing only tumors excised with micrographic
surgery, 16 (33%) cases presented compromised margins in the
first stage, and five cases did not demonstrate the presence of a
tumor in the second stage. In eight cases, the tumor was present
until the second stage. In three cases there was residual BCC
until the third stage.

One false positive case was observed, with dermatoscopic
findings of arboriform vessels and histopathologic findings of an
intradermal melanocytic nevus associated with sebaceous
hyperplasia in a lesion located in the nose.

DISCUSSION
In this study, the percentage of BCCs that presented an

arboriform vascular pattern was well below the one found by
Kreusch and Koch.4 This can perhaps be explained by the 
different sampling methods used in the two sites where the
study was carried out. The author’s private practice receives a
great number of referrals for micrographic surgery of lesions
that have recurred, in general, one or more times. Usually, the
tumor is either hidden by flaps or does not present the usual
clinical characteristics of BCCs anymore, or has lost its more
visible and diagnosable characteristics in a previous surgery.
Patients come in search of a solution to the problem of a com-
promised surgical margin, clinically presenting only a scar from
a previous surgery. Four of the 25 cases of clinically impercepti-
ble tumors had a similar history.

With the first dermatoscopic findings yielding negative
results, the lesions were treated as cases where the surgical mar-
gins had been compromised, with the absence of clinically per-
ceptible symptoms except for the scar. Since the histopathologic
examination sample that had yielded a report of a compromised
margin suggested a possible false positive case (specimen without
dye in the margin, artefacts originated in the handling of the sur-
gical sample, etc), 2 it was decided that the case would be period-
ically observed. Within six months to one year, still in the absence
of clinical signs, the emergence of the vascular pattern could pro-
gressively be perceived by observation (scanning examination) of
the suspicious site, suggesting the need for micrographic surgery.
Such cases were not recorded as yielding negative results from
the dermatoscopic perspective, but as examples of the 25 clini-
cally imperceptible tumors found using dermatoscopy. It is
important to note that, unlike dermatoscopes that are more
commonly used, the equipment used in this study generates

stereoscopic images of great magnification. The thin and delicate
arboriform vascularization detected by that equipment may
sometimes pass unnoticed by dermatoscopic examinations with
lower optical resolutions, which may hamper or even prevent the
identification of a tumor that is still clinically imperceptible.5

Even the captured photographic images can be difficult when
compared to the clearer and more direct visualization available
using the dermatoscope used in the present study.

In the studied sample, only 21% of the BCCs were clini-
cally well delimited. Only one tumor did not present the char-
acteristic arboriform vascular pattern, meaning that 79% of the
sample was composed of tumors without reliable clinical char-
acteristics for the correct delimitation, which was made exclu-
sively using dermatoscopy. Unlike the markings described in
some publications 8,9 or communications issued in medical meet-
ings,10 those carried out in this study were based almost exclu-
sively on the interruption of the vascular pattern, which was
detected using dermatoscopy (imperceptible in clinical exami-
nations). This pattern was not perceptible in the pictures pub-
lished in the literature. The observed dermatoscopic pattern
from this study is aligned with that described by Kreusch and
Koch 4 and more recently revised by Zalaudek,11 which was the
only criterion used to delimit the tumors – rather than the pres-
ence of pigment, which was observed in only two cases.5

Literature on the subject is still scarce, and the author is not
aware of similar data published previously about using these vas-
cular patterns for dermatoscopic delimitation of the lesions or
even for early diagnosis. This may be due to the type of der-
matoscope used (Figures 2 and 3).

The micrographic surgery method adopted for the verifi-
cation of the surgical margin is particularly useful, for the
Munich method can be used to assess the ratio of tumor/mar-
gin. Even with free surgical margins, the site where the tumor
was located can be observed – which is not possible in periph-
eral methods of micrographic surgery.12 When analyzing only
cases that used micrographic surgery, residual tumors could not
be found in the second phase in five out of 16 cases that had
margins compromised in the first phase. In this manner, it is sup-
posed that, for those cases, having found a tumor in the margins
might have characterized what is known as ‘coincident mar-
gins’. This paradox in the analysis of surgical margins has been
described in another study,2 however it was instrumental in
demonstrating that the marking of the lateral margin using der-
matoscopy was correct. Of the 48 cases that had micrographic
surgery, only 11 (23%) presented margins that were compro-
mised (of which eight cases presented two phases and only three
presented three phases). Micrographic surgery was not indicat-
ed in order to double check the dermatoscopy, but rather was
influenced by the clinical situation, mainly recurrences, poorly
delimited borders or compromised margins in the previous sur-
gery. The 84% rate of negativity of the surgical margins can be
challenged, because this was verified through micrographic sur-
gery in 48% of the sample. In comparison, Caresana and
Giardini obtained 98.5% of negativity in their cases, yet there
was no verification through micrographic surgery. Additionally,



Surg Cosmet Dermatol 2011;3(2):103-8.

106 Kopke LF

they excluded sclerodermiform BCCs from their sample; all 200
tumors from their study were of the nodular type.8

This study’s sample contained 79% poorly delimited or
clinically imperceptible tumors, with an 84% negativity rate ver-
ified through micrographic surgery in almost half of these. It
would be interesting to observe the real condition of the surgi-
cal margins of all cases through micrographic surgery, studying

primary and recurrent tumors in separate groups of patients.
This is the only way to more accurately evaluate the precision
of tumor delimitation using dermatoscopy. Therefore, although
the information collected using dermatoscopy can help, it
should not function as an indication as to whether micrographic
surgery should be performed. Dermatoscopy works more as a
propaedeutic element that is complementary to the patient’s
complete clinic picture.

DC

A B

Figure 2: A.Poorly clinically delimited infiltra-

tive BCC; B. Dermatoscopic aspects of the

arboriform vascularization (arrows) and mark-

ing (*); C. Delimited lesion; D. Histologically, the

tumor did not touch the border (arrows)

(Munich method of micrographic surgery)

(H&E, 100x)

DC

A B

Figura 3: A. Recurrent, poorly clinically delimited

infiltrative BCC; B and C. Dermatoscopic aspect

of the arboriform vascularization (arrows) and

marking (*); D. Lesion delimited using der-

matoscopy (the tumor was not detected in the

second phase of micrographic surgery) 
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dence for that type of lesion. Early detection allows more suc-
cessful control and handling of BCCs (Figures 4 and 5). 

CONCLUSIONS
Identifying the arboriform vascular pattern characteristic

of BCCs using dermatoscopy is an important factor in the sur-
gical planning and control of these tumors, for it contributes to
their early detection, and is also helpful in determining the clin-
ically obscure borders of the tumors. ●

The discovery of 25 cases of clinically imperceptible
tumors, discovered only by scanning, calls attention to the speci-
ficity of the arboriform vascular pattern as a predictive factor for
BCCs. Since only five cases were not located on the nose, the
study suggests that the dermatoscopic scan examination in that
part of the body can reveal the presence of incipient tumors in
patients with a history of several BCCs, especially because the
nasal area is not extensive, and is the location of highest inci-
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DC

A B

Figure 5: A. The dermatoscopic scanning of

the nose of the patient depicted in Figure 4

showed thin isolated arboriform vessels

(arrows). This type of vascularization could not

be seen in the rest of the nose; B. Marking of

the site (compare with Figure 4); C. Vascular

pattern found (arrows) and marking (30x); 

D. Histopathologic picture confirming the 

finding (H&E, 100x)

Figure 4: Patient with a history of multiple BCCs. In a routine control 

examination she underwent dermatoscope-based scanning in the nasal

region. Despite the absence of any lesion clinically compatible with that

diagnostic, an incipient BCC was found.
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Keloids in the ears: follow-up of 41
patients who had surgery and 
intralesional corticosteroid  injections

Queloides em orelhas: seguimento de 41 pacientes submeti-
dos à cirurgia e infiltração com corticosteróides

ABS TRACT
Introduction: Surgery combined with post-operative intralesional corticosteroid injec-
tions is considered a good treatment for keloids that occur in the ears, yet the recurrence
rate for this procedure is not yet well established. There is no consensus about the mini-
mum number of corticosteroid infiltrations needed to decrease the number of recur-
rences.
Objective:To correlate the rate of recurrence among patients who had surgery and post-
operative intralesional corticosteroid injections to treat keloids in the ear lobe with the
number of injections.
Methods: Retrospective study of 41 patients who underwent surgical excision of ear
keloids combined with up to two (Group A) or 3 or more (Group B) triamcinolone ace-
tonide intralesional injections sessions.
Results: The total recurrence rate was 37% (13% in patients from Group A and 24% in
patients from Group B). Results were not more effective when the number of injections
was equal to or higher than 3 (p = 0.74).
Conclusions: There was no statistical significance in the number of post-operative cor-
ticosteroid intralesional injections  in the treatment of ear keloids. Further studies are nec-
essary to corroborate these results. 
Keywords: keloid; adrenal cortex hormones; ambulatory surgical procedures.

RESU MO
Introdução: A cirurgia associada a infiltrações pós-operatórias de corticosteroides é considerada boa
opção terapêutica no tratamento de queloides de orelha, mas o índice de recidivas ainda não é bem
estabelecido. Não há consenso sobre o número mínimo de infiltrações de corticosteroides necessárias
para que haja diminuição das recorrências. 
Objetivos: Avaliar índice de recidiva entre pacientes submetidos à cirurgia e infiltrações de corticos-
teroides para tratamento de queloides em lóbulo de orelha, relacionando com o número de infiltrações
realizadas no pós-operatório. 
Métodos: Estudo retrospectivo de 41 pacientes submetidos à excisão cirúrgica de queloides de orel-
ha e a sessões de infiltração com acetonido de triancinolona. Foram analisados dois grupos: A:
Submetidos a até duas sessões de infiltração. B: submetidos a três ou mais infiltrações. 
Resultados: O índice de recidiva total foi de 37%, sendo 13% nos pacientes no grupo A, e 24%
nos do B. Resultados não mostraram mais efetividade quando o número de infiltrações é igual ou
superior a 3. P=0,74. 
Conclusões: Não houve significância estatística quando comparado o número de IC no pós-oper-
atório de queloides de orelha. São necessários estudos mais amplos que corroborem tais resultados. 
Palavras-chave: queloide; corticosteroides; procedimentos cirúrgicos ambulatórios.
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INTRODUCTION
Keloids result from an abnormal response to healing in

predisposed individuals. Factors linked to its occurrence are:
genetic predisposition, with a higher incidence in Hispanics,
Asians and blacks (in rates from 5:1 to 15:1 compared to
Caucasians),1,2 age (more common in young individuals),
endocrine factors (pregnancy and menopause), and location in
body areas with a greater number of melanocytes and trauma.3

In patients with lesions in the earlobe, keloids appear mainly
after piercing the ears  The diagnosis is clinical and a number of
techniques – combined or not with surgical interventions – are
proposed for treating this condition, including intralesional cor-
ticosteroids, 5-fluoruracil, alpha and gamma interferon
bleomycin or verapamil injections;  the use of topical substances
such as clobetasol, silicone gel or sheets , immunomodulators,
retinoids and onion extract; cryotherapy, radiotherapy, the use of
pressure earrings, ligature of sessile keloids and pulsed dye laser,
among others.1,4,5-7

OBJECTIVE
To evaluate the recurrence rate among patients who

underwent surgery and corticosteroids injections (CI)  for the
removal of keloids in the earlobe , making correlation with the
number of injections  carried out in the post-operative period. 

MATERIALS AND METHODS
This was a retrospective study analyzing 41 patients'

records (21 men and 20 women, aged 9-66) amounting to 46
operated keloids (five patients presented bilateral lesions). The
study was approved by the Instituto Lauro de Souza Lima’s
ethics committee. Patients who had either never undergone
treatment or had already been treated with cryosurgery or
bleomycin injections but presented a recurrence of lesions or
therapeutic failure, were included. The intramarginal excision
and simple suture of the keloids, as well as the monthly triam-
cinolone (20-40 mg) CI (started on the 15th day of the post-
operative period up to a total of six sessions), were carried out
by the same assistant physician. The initial dose was 20 mg, and
was increased to 40 mg in case there was a progression of the
keloid between sessions. Due to the great number of patients
who abandoned  the treatment during the infiltrations period,
two follow-up groups were established: A – operated patients
who had up to two sessions of CI, and B – patients who had
three or more CI  sessions. After a minimum of one year from
the end of the treatment, the patients were called and asked
about the recurrence of the operated lesion. Reincidence was
considered to have taken place if the patient described any
recurrence, regardless of the lesion’s size. 

RESULTS
The total corresponds to the number of operated keloids.
In Group A there was recurrence in six patients, correspon-

ding to 13% of the total number of lesions. Recurrence was
observed in 11 patients from Group B, corresponding to 24% of
the total number of lesions.

Comparing Groups A and B (See Table 1), there was no
statistically significant difference between the number of infil-
tration sessions and the lesion recurrence  e when the Chi-
square test corrected by Fisher’s exact test was used.

c 2 = 0.1048; p = 0.7462; 95% confidence interval (CI)
(0.3682 – 1.684); Fisher: 95% CI (0.3682 – 1.684); p = 0.5546.

DISCUSSION
Keloids have a high rate of recurrence: according to which

methodology is used, the rate varies from 0 to 100%.1,3,7 Surgery
using intramarginal excision is a treatment option, however it is
associated with reincidence rates of 45-100%.7 The combination
of corticosteroids and infiltration in the post-operative period as
an adjuvant therapy is one of the most established options, since
corticosteroids inhibit collagen synthesis by increasing alpha-2
macroglobulins and alpha-1 antitrypsin. 8,9

Although the effectiveness of combining surgery and post-
operative infiltrations has been demonstrated, there is no con-
sensus on doses or duration of treatments; several treatment
plans have been suggested. Chowdri, Mattoo and Darzi propose
two to five weekly injections of triamcinolone, followed by
monthly injections for four to six more months.5 In a review on
keloids and hypertrophic scars, English and others suggest
administering 20 mg/ml triamcinolone once every two or three
weeks, repeated if necessary, combined with a brief cryotherapy
jet prior to the procedure.8

A less aggressive approach was proposed by Rosen, Patel,
Freeman and Weiss, consisting of one intra-operative and two
post-operative infiltrations of 40 mg/ml triamcinolone ace-
tonide. In cases with no recurrence, the follow-up was observa-
tional only. That study involved 92 keloids in the ears of 64
patients, with a reincidence rate that ranged from 14% (first time
treatment) to 40% (recurrent keloids).11

In the post-operative period of 11 patients, Aköz,
Gideroglu and Akan used pressure earrings combined with sili-
cone gel, in addition to one session of CI with 20-40 mg/ml
triamcinolone in the borders of the incision, after the 14th day
after the procedure. The follow-up lasted 28 months on average,
presenting a 89% cure rate.1

Triamcinolone is also Wolfram, Tzankov, Pulzl and Piza-
Katzer’s drug of choice. Their treatment plan consists of smaller
doses (5 to 10 mg/ml) in intervals of three to six weeks, contin-

A B Total

Recurrence 6 (13%) 11 (24%) 17 (37%)

Without recurrence 13 (28%) 16 (35%) 29 (63%)

Total 19 (41%) 27 (59%) 46 (100%)

Table 1. Comparison of treatments A (surgery and up to two 

corticosteroid infiltrations) and B (surgery and three or more 

infiltrations)

The total corresponds to the number of operated keloids. χ2 = 0.1048; p =

0.7462; 95% confidence interval (CI) (0.3682 - 1.684); Fisher: CI 95% (0.3682

- 1.684); p = 0.5546..
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uing until the scar stabilizes, until a new surgical intervention is
necessary or until side effects appear.3

In the present study, a total reincidence rate of 37% was
observed after surgery and infiltration. Aligned to the average
results found in the literature describing the combination of
those procedures, suggesting it is reasonably effective when
compared to the date found in the literature for the isolated sur-
gery. Nevertheless, when comparing these results to the recur-
rence rates in groups with fewer or greater numbers of infiltra-
tion sessions, no statistical significance was found. In fact, a
greater recurrence rate was verified for the group with a greater
number of infiltrations (13% in the group treated with up to
two infiltrations and 24% in the group that received three or
more infiltrations). This can be linked to the fact that recurrent
keloids that had already been treated – thus implying a situation
where recurrence rates tend to be higher – were indiscriminate-
ly included in the study.11 There is also the hypothesis of a high-
er patient adherence to longer treatments in cases where the
post-operative outcome was less favorable, for example with the
fast growth of a new lesion or with previous recurrences.

Therefore, it is not possible to establish a minimum num-
ber of post-operative infiltrations. Factors other than the num-
ber of sessions and the corticoid dosage can have a decisive
influence in the recurrence of a keloid, explaining, for instance,
why some patients with bilateral lesions treated in the same way
present recurrence in only one side.

CONCLUSION
Corticosteroids present side effects such as the risk of sec-

ondary infection, atrophies, telangiectasias, hypopigmentation
and Cushing’s syndrome.8 The attempt to establish effective
infiltration treatment plans of the shortest possible duration are,
therefore, justified.

Although the adjuvant therapy was found to be efficient,
there was no statistical significance between the two groups,
meaning it is not possible to state that long infiltration schemes
are necessary or possibly more efficient in the prevention of
recurrences. Further studies to corroborate such results and
identify new risk factors for the recurrence of keloids are, there-
fore, necessary. ●
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Evaluation of the duration of injectable
hyaluronic acid in   nasolabial folds and
perioral rhytids

Avaliação da permanência do ácido hialurônico injetável no
sulco nasogeniano e rítides labiais

ABS TRACT

Introdução: Hyaluronic acid has been increasingly used in aesthetic procedures.
Objective: To evaluate the degree of improvement and duration of results in patients
who received treatment for wrinkles with hyaluronic acid.
Methods: Prospective, open, non-randomized, non-controlled study of 20 female patients
who presented superficial wrinkles in the superior lips contour and a prominent nasolabial
fold. The efficacy of hyaluronic acid was assessed using the Wrinkle Severity Rating Scale.
The duration of results was assessed through biopsies. Safety was evaluated through clinical
observation and reports of adverse events.
Results: A significant clinical improvement was observed after 15 days, which was sus-
tained for 4 months. A minor worsening was observed after that period, although patients
still presented favorable aesthetic results up to 12 months after the procedure. A majority
of patients (n = 17) had a biopsy in the left retro-auricular region 180 days after the pro-
cedure. From this group, the substance was observed in 13 slides (76.4%).
Conclusion: Hyaluronic acid is an effective and safe product. This study has proven that
the product remains in the dermis for up to 6 months. 
Keywords: hyaluronic acid; residence time; skin.

RESU MO

Introdução: O ácido hialurônico vem sendo utilizado em escala crescente em procedimentos estéticos.
Objetivo: avaliar o grau de melhora dos pacientes submetidos à aplicação de AH e o tempo de per-
manência do produto. 
Métodos: estudo prospectivo, aberto, não randomizado e não controlado. Incluídas no estudo 20
pacientes do sexo feminino que apresentavam rugas superficiais no contorno labial superior e sulco
nasogeniano proeminente. A eficácia foi aferida pela escala de classificação de gravidade das rugas
(Wrinkle Severity Rating Scale - WSRS). O tempo de permanência foi avaliado através de estudo
anatomopatológico, e a segurança, por observação clínica e relato de eventos adversos. 
Resultados: Após 15 dias constatou-se importante melhora clínica que se manteve durante quatro
meses, identificando-se, então, discreta piora; ainda assim, os pacientes apresentavam resultados estéti-
cos favoráveis até 12 meses. Dezessete pacientes foram submetidas à biópsia na região retroauricular
esquerda 180 dias após o procedimento. Nesse grupo, observou-se depósito de material em 13 lâmi-
nas (76,4%). 
Conclusões: O ácido hialurônico é produto seguro e efetivo, e este estudo comprovou sua permanên-
cia na derme por período de até seis meses. 
Palavras-chave: ácido hialurônico; tempo de permanência; pele.
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INTRODUCTION
Hyaluronic acid (HA) was first described by Karl Meyer as

a substance contained in the vitreous humor of cats’ eyes, in
1934. A natural polysaccharide, it is part of the intercellular
matrix of the dermis and can also be found in the conjunctive
tissue, bones and interstitial membranes.

It is an extremely biodegradable and biocompatible sub-
stance with a chemical structure that is consistent among all ani-
mal species. Its invariable chemical structure decreases the risk
of immunological reactions, which is an advantage when com-
pared to other filling substances. Cutaneous tests are not usual-
ly necessary before HA injections.

Dermatologists and plastic surgeons have used HA for cos-
metic purposes since 1996, to fill wrinkles and scars, and
increase the volume of lips, for example. Since then, different
companies in the pharmaceutical industry have developed their
own products with HA as the active ingredient.

HA is a powerful water retainer and is effective in adding
volume to injected tissues. However its non-modified form has
a short half-life, and is eliminated rapidly in the dermis. To be
used as a filling agent to improve rhytids and scars or add vol-
ume, HA should be stabilized to give it a long half-life. The sta-
bilization process varies by manufacturer and brand, which
explains the differences in the viscosity of HA and the duration
of the effects that are found in the diverse products on the mar-
ket.1 Since HA fillings are not permanent, the procedure must
be repeated at variable intervals, according to the need (a few
months on average).2

HA is currently the safest agent used in cosmetic fillers, and
rarely presents adverse effects, which the physician must be
aware of and inform the patient about before using the product.
Most complications are not serious – primarily erythema or a
burning sensation at the site of injection –and disappearances
when the product is degraded.3-5

Although the duration of the effect is limited, products
containing HA are the most popular among cosmetic fillers.
They produce considerably significant results and few undesir-
able reactions. Physicians and patients prefer fillers containing
HA due to their good tolerance, natural effect and few side
effects.

OBJECTIVE
To evaluate the degree of improvement in patients who

received HA injections in the nasolabial fold (NLF) and in the
superficial rhytids in the upper lip margin (ULM) and the dura-
tion of the product in the retroauricular region.

METHODS
Female patients (n = 20) from the Dermatology

Outpatient Clinic of the Complexo Hospitalar Santa Casa de
Porto Alegre who presented superficial wrinkles in ULM and
prominent NLF were included in this prospective, open, non-
randomized and non-controlled study.

Patients who were pregnant, had acute or chronic disorders
that could influence the evaluation of results, presented with a

personal or family history of keloids or allergy to HA, and those
who had previously been treated with any type of filler in the
areas to be studied were excluded.

The present study was submitted to and approved by the
Research Ethics Committee of the Complexo Hospitalar Santa
Casa de Porto Alegre. All patients signed a term of free and
informed consent prior to the start of the treatment.

The patients were photographed in frontal and angled per-
spectives, in a standardized way, on each visit with a Canon
Rebel XT camera. A stereotactic device that allows the stan-
dardization of the positioning of the head and focal distance was
used.

The patients received an intradermal application of 0.1 ml
of Perfectha Derm® (Comedix Com Produtos Médicos e
Farmacêuticos, Brazil) in the right and left retroauricular
regions. In order to evaluate allergic reactions and to proceed
the subsequent histological examination, the product injected
behind the ears belonged to the same batch as the material
involved in the study. The histological examination aimed to
detect granulomas and verify the product’s duration. Later on,
the patients were given injections of Perfectha Derm® in the
superficial rhytids of the ULM or in the NLF. The treatment’s
objective was to completely correct the rhytids, while avoiding
overcorrection.

The sites to be treated were swabbed with chlorhexidine
before each application. The patients who had HA treatment in
the NLF received topical 4% lidocaine cream (Dermomax®
Laboratório Ache, São Paulo, Brazil) before the procedure. The
patients who received HA in the ULM had a regional block of
the infraorbital nerves with 2% lidocaine, without vasoconstric-
tor. The HA was injected in the NLF and the ULM with 27G
and 30G needles, respectively. The treated sites were massaged
immediately after the injection. The HA was injected in the
medium-deep dermis using the retroinjection technique, with
the needle’s bevel preferentially turned upward, according to the
manufacturer's recommendation.

The HA’s efficacy was assessed independently by two inves-
tigators at 15, 30, 60, 90, 120, 180 and 360 days after treatment,
following a clinical evaluation and analysis of pictures. The sever-
ity of the wrinkles was scored according to the previously validat-
ed Wrinkle Severity Rating Scale (WSRS)6, 7 (Tables 1 and 2).

The biopsy of the right and left retroauricular regions was
also carried out at 30 and 180 days after the procedure, respec-
tively. Before the biopsies, those areas were anesthetized with 2%
lidocaine without vasoconstrictor and a 2mm punch. The mate-
rial that was obtained underwent histological evaluation.
Adverse effects and severity level were appropriately reported.

RESULTS
Female patients (n = 20) aged 35-49 (average age 43) were

included in the study. Eleven (55%) had treatment of the NLF,
and nine (45%) received treatment of the ULM. Five patients
(four from the NLF group and one from the ULM group did
not complete the protocol, and were therefore excluded. The
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DISCUSSION
The results of this study confirm the efficacy of HA in the

correction of NLF and ULM, proving it is a well tolerated treat-
ment. The positive clinical improvement persisted for more than
six months in most of the cases. Such results are in line with
those obtained by Beer 8 and Carruthers and others 9 in previous
studies. An interesting fact was the observation of intact materi-
al in the biopsies carried out in the left retroauricular region,
proving that the product can remain in the dermis for up to six
months.

The absence of deposited material in some slides can be
explained by the fact that the material was obtained using
superficial biopsies.  The material was most likely present but
was not captured due to insufficient depth in the collection pro-
cedure.

The durability of the product in the skin depends on the
rate of degradation of the substance, the structure of the parti-
cle of the HA used and its concentration. Maintaining the treat-
ment effect also depends on the texture of the skin, the type and
severity of the problem to be corrected, the patient's age and the
technique employed. The site to be treated is also an important
factor, for areas that move more frequently tend to present less
durable results.

The data reinforce that the use of HA produces good
results in the correction of the nasolabial fold and labial rhytids.

CONCLUSION
As demonstrated in other studies, HA is a safe and effective

product to be used in the treatment of NLF and ULM. It was
proven, through cutaneous biopsies, that the product remains in
the dermis for a period of up to six months.
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volume of HA injected in each NLF varied from 1.6 to 2.3 ml
(average 2 ml). In the ULM, it ranged from 1.1 to 1.7 ml (aver-
age 1.5 ml).

A significant degree of clinical improvement was observed
after 15 days, which remained stable for approximately four
months. Although a minor worsening was observed after that
period, the patients presented favorable aesthetic results that last-
ed up to 12 months (Graph 1).

BIOPSIES 
Eighteen patients had a biopsy in the right retroauricular

region on the 30th day after the procedure. The analysis of the
material, carried out by an experienced pathologist, demonstrat-
ed deposits of HA on 13  slides (72.2%).

The rest of the patients (n = 17) had a biopsy in the left
retroauricular region 180 days after the procedure. In that
group, deposited material was observed on 13 slides (76.4%)
(Figure 1). The formation of foreign body granulomas was not
observed in any case.

Adverse effects associated with HA and the procedure itself
included ecchymoses, edema, erythema and local pain. These
findings were of mild to moderate intensity, with a duration of
a few days. Only one patient who received filling of the NLF
presented the formation of a nodule around 30 days after the
application of the product; the nodule disappeared after 15 days
of massage with medium potency corticoid.

Table 1. Wrinkle Severity Rating Scale (WSRS)

WSRS grades 

Graus

5 Extreme: extremely long and deep creases with impairment of the physionomy, variable “V” shaped fold, of 2 to 4 mm, 

when skin is stretched 

4 Severe: very long and deep creases, prominent physionomy, fold shorter than 2 mm when skin is stretched 

3 Moderate: moderately deep creases, absence of folds when skin is stretched 

2 Light: superficial yet noticeable crease; minor influence on the physionomy

1 Absent: absence of noticeable crease

Table 2. Distribution of patients according to the initial evaluation

with WSRS and treatment site

EVALUATION

WSRS ULM NLF

1 – Absent - -

2 – Light 1 (12,5%) - 

3 – Moderate 2 (25,0%) 3 (42,8%)

4 - Severe 5 (62,5%) 4 (57,2%)

5 – Extreme - -

Total 8 (100,0%) 7 (100,0%)
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Graph 1 - Curves representing the median, and minimum and maximum

values of the scores in the Wrinkle Severity Rating Scale in the sites 

(A) lip margin (n =8) and (B) nasolabial fold (n =7). Comparison of time

points (using Wilcoxon’s test)

0 vs 2: (A) p = 0.038 and (B) p = 0.024

0 vs 12: (A) p = 0.014 and (B) p = 0.025

Figure 1 - Retroauricular region biopsy at 180 days demonstrating the

presence of HA in the dermis
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ABSTRACT

Introduction: Liposuction is a cosmetic procedure that removes undesired body fat. More
recently, it has been associated with complications and deaths, raising concerns about the
risk involved in the procedure. Since the tumescent technique was described by Jeffrey
Klein, surgeons from around the world have contributed to the development of the tech-
nique, making liposuction with microcannulas and local anesthesia a safe and effective pro-
cedure that achieves its objective. Nevertheless, severe complications and deaths are
described in the literature when the procedure is performed under general anesthesia or
with IV drugs, or when there is a breach of the protocols recommended for local tumes-
cent anesthesia. Therefore, it is necessary to establish protocols for liposuction procedures
that use local tumescent anesthesia, to promote safety.
Objective: To demonstrate that using local tumescent anesthesia in liposuction is safe.
Methods: Retrospective study of medical records of 568 patients who underwent 1,107
liposuction procedures assisted by local tumescent anesthesia between 1998 and 2004.
Results: There were no deaths or complications that required hospitalization.
Conclusions:When standardized protocols are observed, liposuction assisted exclusively by
local tumescent anesthesia was shown to be a safe procedure.
Keywords: lipectomy; anesthesia, local; safety.

RESU MO

Introdução: A lipoaspiração é procedimento cosmético para remoção de gordura corporal indesejada.
Recentemente, tem sido associada com alta morbidade e mortalidade levando a dúvidas quanto ao risco do
procedimento. Desde a descrição da técnica tumescente por Jeffrey Klein, cirurgiões dermatológicos de todo
o mundo contribuíram para o desenvolvimento da técnica, tornando a lipoaspiração com microcânulas e
anestesia local tumescente procedimento seguro e eficaz em seus objetivos. Porém, sua combinação à aneste-
sia geral, infusão intravenosa de drogas ou quebra dos protocolos sugeridos para anestesia local tumescente
implicou sérias complicações e mortes relatadas na literatura. Dessa forma, torna-se necessário estabelecer
protocolos para lipoaspiração com anestesia local tumescente, reiterando a segurança do método. 
Objetivo: Demonstrar que a lipoaspiração usando anestesia local tumescente é procedimento seguro. 
Métodos: Estudo retrospectivo dos prontuários de 568 pacientes submetidos a lipoaspiração utilizando
anestesia local tumescente no período de 1998 a 2004. 
Resultados: Nenhuma morte ou complicação que necessitasse de hospitalização ocorreu. 
Conclusões: A lipoaspiração usando exclusivamente anestesia local tumescente, demonstrou ser procedi-
mento seguro quando respeitados protocolos padronizados.
Palavras-chave: lipectomia; anestesia local; segurança.
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INTRODUCTION
Since its advent in the 1970s,1 liposuction has gained pop-

ularity and become the most frequently performed cosmetic
surgery in the world.2 In 1987,3 Jeffrey Klein described the
tumescent technique, a procedure that has revolutionized the
field. The description of the technique, which combines a saline
infusion with anesthesia in the subcutaneous region until the
state of tumescence is achieved, as the only method of anesthe-
sia, was a watershed in surgery. The local tumescent anesthesia
(LTA) technique solved many medical and cosmetic problems
associated with liposuction.2 When initially developed in France
and Italy in the 1970s,4 the surgery was carried out under gen-
eral anesthesia, without any infusion of liquids (dry technique);
over the years, a small amount of liquid started to be infused
(wet technique). Nonetheless, both methods were associated
with heavy blood loss, and usually required blood transfusions.5

In addition, the instruments used were cannulas with a 1 cm
diameter, which were substituted in the beginning of the 1980s
for 6 mm cannulas. These instruments caused damage to neu-
rovascular bundles, occasionally leading to irregularities in the
body contour, in addition to seromas and frequent hematomas.6
It was with the tumescent technique that microcannulas (diam-
eter from 1-4 mm) with multiple orifices became popular.7
Many authors suggest that LTA-assisted liposuction is the gold
standard for fat removal surgeries.5-7

Currently, one-third of liposuction surgeries in the US are
carried out by dermatologists using the LTA technique;5 the
majority are performed in outpatient clinics or in well equipped
practices.8 In India, there is a growing number of dermatologists
who perform this type of procedure. The requirements are:
training in dermatology, followed by training in dermatologic
surgery and obtaining a certification to perform liposuction.7 In
Brazil, some dermatologists with specific training also perform
liposuction.9

Many physicians, especially non-dermatologists, use tech-
niques that are described as tumescent, but are not. As discussed
above, the wet technique is different from the tumescent tech-
nique, as is the method that combines other types of anesthesia
with local anesthesia. The inaccurate use of the terms "tumes-
cent technique," "tumescent liposuction" or " tumescent anaes-
thesia" to describe any liposuction procedure that uses a subcu-
taneous infusion of anesthetic, or subcutaneous infusion com-
bined with other types of anesthesia (such as general, intra-
venous or peridural), has been a source of confusion even in the
medical community, with rumors and the publication of com-
plications and deaths 10-24 attributed to the tumescent technique.
However, when analyzed in detail, all such articles reveal tech-
niques that cannot be considered tumescent liposuction as the
procedure is known and studied by dermatologists.

The use of LTA as the sole method of anesthesia is the gold
standard in liposuction for dermatologic surgeons. No fatalities
have been published since the introduction of this procedure,
and more serious complications are extremely rare.2 Observing
the proposed protocol, and understanding the pharmacological
characteristics of the infiltrated substances, is essential for a suc-

cessful procedure. The objective of this study is to evaluate the
safety profile of 1,107 liposuction surgeries performed in the
surgical rooms  of a private practice between 1998 and 2004.

METHODS
In this retrospective study, records of 568 patients who

sought the authors’ private practice during the study period for
the removal of localized fat using liposuction were reviewed.
After explanations about the procedure’s characteristics and a
physical examination of the proposed treatment area, a decision
about whether to perform the procedure was made. For patients
with non-realistic expectations, as well as obese individuals who
sought the surgery as a way to lose weight, the surgery was not
recommended. For the latter group, it was explained that the
objective of the procedure was not to lose weight, but rather to
remove undesired localized fat.

For those going forward with the procedure, a standard eval-
uation for surgical risk was requested from the cardiologist (phys-
ical examination, thorax x-ray, electrocardiogram, complete blood
count, biochemistry, complete coagulogram and routine urine
examination). Patients whose ASA classes came up different from
I or II (surgical risk classification of classes I to VI, described by
the American Society of Anesthesiologists, according to the pres-
ence and severity of the disorders affecting the patient) had the
procedure contraindicated. Additionally, an abdominal ultrasound
was requested for patients seeking abdominal liposuction to check
the competence of the abdominal musculature. Patients with
abdominal hernias had the procedure contraindicated, due to the
association of that disorder with the perforation of the intestine.
The patients who complied with all selection criteria were pho-
tographed and measured, and later signed the term of consent.

Given the absence of a well established consensus in Brazil,
the international dermatologic guidelines for liposuction using
LTA, 25-28 mainly those used in the US, were followed.

PREOPERATIVE CARE
In all cases, 500 mg of azithromycin was administered the

night before, two hours before and the day after the procedure.
A bath with chlorhexidine soap was recommended in the
morning on the day of the surgery.

The ingestion of vitamins, alcohol and medication that
could interfere with the coagulation of the blood were discon-
tinued one to two weeks prior to the procedure. It was advised
that drugs that interfered with the enzymes of the cytochromes
P4501A2 or P4503A4, by inhibition or competition, were sus-
pended or substituted with appropriate equivalents. That meas-
ure aimed at avoiding that the lidocaine’s bioavailability implied
a serial level higher than 6 microg/ml, which, according to
reports, has been associated with symptoms of anesthetic intox-
ication.8 In the morning on the day of the surgery, the inges-
tion, before breakfast, of a tablet of lorazepan 2 mg and a tablet
of dimenhydrinate 50 mg + pyridoxine hydrochloride 10 mg
(Dramin B6®) was recommended as a means of inducing con-
scious sedation.
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SURGICAL TECHNIQUE
The procedures were performed in an outpatient surgical

center containing reclining surgical tables, , surgical lights, resusci-
tation equipment (including drugs and defibrillator) and air con-
ditioning, which was previously disinfected. The surgeon swabbed
his/her hands and arms with iodated degerming solution, using
surgical cap, , protection glasses, surgical mask, overcoat and sterile
gloves. The surgical center’s doors were adapted to allow the  sur-
gical table to pass through quickly in case of an emergency.

After cleaning the patient's skin with iodated solution, pic-
tures for documentation and marking were taken with the
patient standing up.

In all studied cases the tumescent solution (Table 1) was
then infiltrated with blunt-tipped infusion cannulas  attached to
the saline solution equipment. The infusion continued until the
tumescence state was achieved in the deep and superficial planes
of the previously marked areas.

The solution was allowed to diffuse among fat lobules for
20-30 minutes, to optimize the effects of the adrenaline  and
lidocaine. In the sites where the state of tumescence (character-
ized by local edema and firmness) was not reached, reinfiltration
was carried out.

After this phase, the patient was positioned more comfort-
ably to allow the surgeon to start working. After each change in
the patient’s position, a new local application of iodated solution
was carried out. Multiple millimetric incisions were made so
that the fat panniculus could be reached in several directions.
The cannulas used, varying from 2-4 mm, were those recom-
mended by Klein. The amount of infused anesthetic solution
was measured so that the rate of lidocaine did not exceed 35
mg/kg per patient. The total amount of aspirated liquid – a
slightly red anesthetic solution due to its contact with blood and
fat – was left to rest for 30 minutes so that the separation in two
phases allowed the calculation of the total aspirated fat in liters.

After the procedure, 1% silver sulfadiazine cream was
applied to the incision areas, which had not been sutured in
order to allow the drainage of liquids from the areas that
received surgical intervention. Geriatric absorbents were placed
in those sites to provide comfort to the patient who was
instructed to use compressive belt for 24 hours uninterrupted-
ly. For patients who received abdominal liposuction, a marble
was placed in the umbilicus  to avoid unattractive tissue adhe-
sions.  In those cases, 5kg bags of rice were used to provide com-
pression to the treated area during recovery. For the first day
after the procedure it was recommended that the patient remain
under supervision due to the probability of dizziness. On the
second day, once the marble and absorbents were removed, rec-
ommendations for the use of continuous compression belt (dur-

ing the day and night) and the duration of use were discre-
tionary. For abdominal liposuction patients, a piece of cardboard
was prepared and put in place from the second day. Post-opera-
tive visits were scheduled weekly during the first month and as
needed afterwards. Everyday activities were progressively
resumed, depending on levels of post-operative pain.

RESULTS
From 1998 to 2004, 568 patients were treated; 1,107 body

areas received liposuction. The vast majority (519 or 91.4%) of
the patients were women (Graph 1). Ages ranged between 15
and 77 years, with 77.7% between 21 and 50 years (Graph 2).
Demand was higher among patients who weighed between 61
and 80 kg (62.9%) (Graph 3).

Liposuctioned patients were either at their normal weight
(measured using body mass index) or presented overweight,
reinforcing the idea that the liposuction is not aimed at treating
obesity, but rather at removing localized adipocytes, to provide
a more harmonious corporeal contour.

The most frequently liposuctioned areas were the
abdomen, waist, coccyx region, dorsum and axillae (Graph 4).
The sites where the procedures carried out in isolation were the
abdomen, neck, inner thigh, outer thigh and hips. The abdomen,
waist and coccyx region was the most frequent combination.

Graph 1: Distribution of patients by gender

1,000 ml 0.9% saline solution

1 ml 1/1,000 adrenaline

30-40 ml 2% lidocaine without vasoconstrictor

10 ml 10% sodium bicarbonate

Table 1. Klein’s solution

Graph 2: Distribution of patients by age group
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The amount of injected tumescent solution and the aspi-
rated volume of adipocytes varied according to the region and
particular need of the case (Table 2), always observing the limit
of 35 mg/kg. The abdomen and inner thigh received the great-
est injected amounts (averages of 2.956 ml and 2.722 ml, respec-
tively).

The patients' evaluation revealed an excellent degree of
satisfaction (improvement of 75 to 100%) (Table 3).

SAFETY
The potential serious complications involved in this proce-

dure (pulmonary or fat embolism, necrotizing fasciitis, sepsis,
deep vein thrombosis, hyperhydration or lidocaine intoxication)
as well as hospitalization, lawsuits or death, did not happen in
our study. In none of the cases the amount of blood loss justi-
fied IV fluid replacement.

The guidelines on the maximum amount of fat removed
(5-7% of the patient's weight, in liters of fat) were always
observed, with a preference for performing additional surgeries
should a greater amount of adipocytes need to be removed
(beyond the safety limit). In the cases where a greater amount of
fat was removed, drains were placed in the incision to facilitate
the drainage of fluids, which were eliminated in a maximum of
72 hours after the procedure.

The following complications were observed in 1.8% of
patients (Table 4): persistent hyperchromia in the scars (more

than six months), infection in the wall with suppuration (in two
patients who neglected the antibiotic therapy), allergy to the
adhesive plaster of the bandage, seroma, persistent edema (more
than three months), ecchymoses, hypertrophic scar and pro-
longed pain. There was a need for analgesia (dipyrone or parac-
etamol) after 21 days in only seven patients (1.2%).
Hypertrophic scars were excised and sutured after six months;
hyperchromias were treated with a combination of tretinoin,
hydroquinone and topical corticosteroids; and the seromas were
drained. Infections were treated with cephalexin (500 mg, 6
times a day for seven days; cases of persistent edema were treat-
ed with asiaticoside 40 mg/day in the morning and 400 mg/day
of vitamin C and E, in addition to lymphatic drainage three
times a week for three months. Ecchymoses were treated with
topical heparinoid 72 hours after the procedure, 3 times a day.

Touch-ups due to imperfections were necessary in 26
patients (precisely the first cases). The orthostatic technique was
used in these cases, with the patient being examined intraoper-
atively in several positions (including the standing position, to
help visualize imperfections and their immediate correction).

DISCUSSION
This study documented and analyzed data from 568

patients who sought the authors’ private practice during the
study period for treatment of localized fat by liposuction using
only LTA. Due to reports of liposuction resulting in fatal com-
plications, which imply misleading conclusions about the safety
of the procedure, such analysis was deemed important.

The development of the liposuction technique in the
1970s was marked by several complications and disastrous cos-
metic results. The development of the tumescent technique with
microcannulas by the dermatologist Jeffrey Klein was the water-
shed moment that marked the end of fatal complications and
the improvement of the final cosmetic result.

Procedure Injected volume (ml) Aspirated volume (ml)

Min Max Average Min Max Average

Abdomen 1000 6000 2956 300 4800 2119

Waist 1000 2600 1647 400 1750 1000

Inner thigh 1500 5000 2722 750 4000 1733

Dorsum region 800 2000 1277 350 1300 727

Outer thigh 1000 4000 2328 800 2800 1428

Chin 200 500 308 80 300 145

Table 2. Injected and aspirated volumes

Graph 3: Distribution of patients by body weight

Graph 4: Distribution by treated area

Minor 0%-25% 0

Regular 25-50% 0

Moderate 50%-75% 0

Excellent 75%-100% 100%

Table 3. Degree of improvement observed by patients after surgery
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There were no reports of serious infectious complications
in this study, which can be explained by the use of azithromycin
the night before the procedure and two days afterwards, and by
the characteristics of the anesthesia. It is possible that both the
lidocaine and the bicarbonate present in the solution had a bac-
tericidal effect; additionally, the surgical incisions were left open
so that spontaneous drainage could occur under compression to
create an anterograde flow of fluids, avoiding retrograde con-
tamination.29-31 Furthermore, the cannulas were blunt and steril-
ized, with limited access to the subcutaneous layer of skin, and
did not penetrate the fascia. This characteristic, combined with
the disinfected surgical environment, can also help explain the
low infection rates.

One of the great risks in the use of LTA in liposuction is
the lidocaine  intoxication  This risk is eliminated, however, if
the dose recommended by Klein is observed (35 mg/kg of
patient weight). Currently some studies assert that a 55 mg/kg
dose is safe and effective.32 The present study, nevertheless, main-
tained the dose initially described as safe and had no complica-
tions associated with intoxication. It is important to note that a
good pre-operative patient history, which identifies the use of
substances that could increase the bioavailability of lidocaine, is
essential. It is also important to highlight that the use of adren-
aline in the anesthetic solution, in addition to the lipophilic
characteristics of the substance, slows the systemic absorption of
lidocaine,2 which contributes to the safety of the procedure. In
the present study there were no cases of intoxication for the
anesthetic.

A recent publication33 described 72 cases of important
complications that occurred after liposuction procedures. Of
these cases, four (of 17 cases in which tumescent anesthesia was
used) resulted in death. Nevertheless, there are no descriptions
of techniques, preventing the assessment of whether the correct
protocol was used. Therefore it is not possible to determine
whether the liposuction technique exclusively used LTA or
whether the appropriate protocols were followed. All other cases
of fatal complications described in the studied literature make
reference to cases in which the general or peridural anesthesia
was combined with LTA.

The risk of perforation is largely decreased with the exclu-
sive use of LTA under conscious sedation, and is not described
in the cases observed, in which the appropriate protocols were
followed. An explanation for that is the space created by the
anesthetic infiltration in the subcutaneous layer, distancing the
cannula from the deep structures. In addition, a conscious
patient reacts immediately to a cannula that touches the muscu-
lar structure, unlike a patient under general anesthesia. It is
important to note that cases of abdominal hernia constitute a
contraindication to the procedure, and are excluded in the pre-
operative period through ultrasonography. .

In the study of 1,107 liposuction procedures using only
LTA according to the appropriate protocols, no serious compli-
cations occurred. These findings are compatible with the litera-
ture reviewed. In the present analysis, the liposuction technique
described has proved advantageous, with a low risk of problems
for the patients.

CONCLUSIONS
As there were no deaths, hospitalizations, serious processes

or complications in the 1,107 described cases in which LTA was
used observing the international dermatologic protocols, the
procedure can considered safe.

In the literature reviewed, in the cases in which serious and
even fatal complications were described, either another type of
anesthesia was used or LTA was described without providing
details about the protocol that was followed.

In order to prevent complications during liposuction sur-
gery assisted by LTA, it is important that the international pro-
tocols and consensus developed by dermatologist physicians are
strictly observed. Other protocols that associate combined anes-
thesias must be refuted. ●

Complications observed: 1.8% of the total

Persistent hyperchromia in the scars (more than 6 months)

Infection of the wall with suppuration

Allergy to the adhesive plaster

Seroma

Persistent edema (more than 3 months)

Hypertrophic scar

Ecchymoses

Lasting pain

Table 4. Complications in liposuction assisted by local tumescent

anesthesia
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ABS TRACT
Introduction: Androgenic alopecia is a progressive alteration of the scalp with few treat-
ment options, which motivates the search for new local or systemic medications to control
this pathology.
Objective: To evaluate patient tolerance for and identify the action mechanism of the
Cellium® GC compound in the treatment of androgenic alopecia. 
Methods: Male patients (n = 20) with androgenic alopecia participated in this open
prospective study. The compound was used on the scalp twice a day, at home, for 12 con-
secutive weeks. Biopsies were carried out before and after treatment to evaluate the alter-
ations in the cutaneous immune response, cellular proliferation and anti-apoptosis activi-
ty. Questionnaires were administered to evaluate efficacy and patient satisfaction. 
Results: Nineteen patients completed the study, with an average satisfaction of 8.3 out
of 10. Immunohistochemical analyses of scalp biopsies showed a significant increase in the
cutaneous immune response after treatment: 73.9% increase in CD1A+ Langerhans cells
(p = 0.003, t paired test), 41.7% increase in the cellular proliferation marker Ki-67+ (p =
0.012), and an 89% increase in BCL-2+ anti apoptotic proteins (p = 001). The product
was also found to be tolerable and safe. Conclusions: Cellium® GC improved the skin’s
immune defense and the proliferation of keratinocytes, and produced high levels of
patient satisfaction in the treatment of androgenic alopecia.
Keywords: alopecia; biopsy; keracinocytes; minoxidil.

RESU MO

Introdução: A alopecia androgênica é alteração progressiva do couro cabeludo com poucas opções ter-
apêuticas. Justifica-se, portanto, a pesquisa de novas drogas de uso local ou sistêmico direcionadas ao
controle desta patologia. Objetivo: Avaliar a tolerância e identificar o mecanismo de ação do compos-
to Cellium® GC no tratamento da alopecia androgênica. 
Métodos: Estudo prospectivo e aberto em 20 portadores de alopecia androgênica. O produto foi uti-
lizado no couro cabeludo duas vezes ao dia em regime domiciliar por 12 semanas consecutivas. Foram
realizadas biópsias antes e depois do tratamento para  avaliar as alterações da resposta imune
cutânea, da proliferação celular e da atividade antiapoptose. A avaliação da efetividade e do grau de
satisfação dos pacientes foi realizada por meio de questionários. 
Resultados: Dezenove voluntários do sexo masculino completaram o estudo, com grau médio de sat-
isfação de 8,3/10. Análises imuno-histoquímicas das biópsias de couro cabeludo revelaram aumento sig-
nificativo da resposta imune cutânea depois do tratamento: 73,9% de aumento de células de
Langerhans CD1A+ (p = 0,003, teste t pareado), 41,66% de aumento de Ki-67+, marcador de
proliferação celular (p = 0,012), 89% de aumento de proteínas antiapoptóticas BCL-2+ (p =
0,001). O produto também foi bem tolerado e seguro. 
Conclusões: Cellium® GC melhora as defesas imunológicas da pele e a proliferação dos queratinóc-
itos, e confere satisfação aos voluntários no tratamento da alopecia androgênica.
Palavras-chave: alopecia; biópsia;queratinócitos; minoxidil.
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INTRODUCTION
Androgenetic alopecia (AGA) is biologically natural

process that, under normal circumstances, has no negative
impact on the clinical state of humans; however, it has a nega-
tive impact on quality of life. It affects more than 50% of men
aged 50 as well as a significant proportion of women.1 The
development of AGA is dependent on the interaction of genet-
ic and hormonal factors, with a multifactorial etiology having
been advanced.2

Two drugs are indicated for the treatment of the condition,
based on scientific evidence: minoxidil and finasteride.
Nevertheless, the search for new substances with a similar pur-
pose is ongoing.3

A new, biologically active substance (Cellium® GC; Legacy
Healthcare, Epalinges, Switzerland), the combination of active
principles extracted from plants, has been developed into a solu-
tion for topical use for the treatment of excessive hair loss. In the
concentration of 210 mg/ml, Cellium® GC has been shown to
be effective in preventing hair loss and promoting hair growth.
A preliminary clinical study showed that Cellium® GC in a con-
centration of 210 mg/ml significantly increases the number of
hairs in the anagen phase and significantly reduces the number
of hairs in the telogen phase, leading to normalisation of the
anagen/telogen ratio 6 weeks post-treatment.4 In addition, a dif-
ferent study involving male patients who presented with AGA
showed that topical application of Cellium® GC  to the scalp is
well tolerated and accompanied by a high degree of satisfaction
with regard to its efficacy.5

Bearing this in mind, it is important to understand the
action mechanisms of this new active agent. When tested in
vitro using endothelial cells, Cellium® GC showed the ability to
stimulate angiogenic response6, while an in vivo study showed
a significant increase in the concentration of perifollicular col-
lagen.5 Nevertheless, it is proving difficult to link the results of
the two studies to the efficacy of the active substance with
regard to either hair growth or hair loss. Therefore, further test-
ing, aimed at identifying any additional action mechanisms
responsible for the efficacy y of Cellium® GC at a concentration
of 210 mg/ml in patients affected by AGA, is warranted.

Action mechanisms which were investigated further
include the topical effect of the substance on cutaneous
immunological defenses, keratinocyte proliferation and anti-
apoptotic activity.

Study design
Participants of this open, monocentric, prospective 12-

week study were their own witnesses.

Study population
Twenty volunteers presenting with clinically diagnosed

AGA were recruited by the Dermatology Ambulatory of the
Hospital das Clínicas da Faculdade de Medicina da
Universidade de São Paulo, São Paulo, Brazil from 14 January to
20 June 2008. The study was carried out in accordance with the
Declaration of Helsinki, while laboratory analyses complied

with the principles set out by the Best Laboratory Practice
guidelines as defined by the Instituto Nacional de Metrologia,
Normalização e Qualidade Industrial (Inmetro; National
Institute of Metrology, Standardization and Industrial Quality,
Brazil).

Participants had to meet the following inclusion criteria:
men, aged 20–40 years, Fitzpatrick skin phototypes II and III,
presenting with AGA, classified as type I–VII according to the
modified Norwood–Hamilton scale, absence of treatment with
minoxidil or finasteride for at least 5 months prior to recruit-
ment, and absence of modifications in habits and hair styling
during the study period. The exclusion criteria were: women,
treatment with minoxidil or finasteride in the 5-month period
preceding recruitment, iatrogenic or traumatic alopecia, con-
comitant use of other scalp treatments, seborrheic dermatitis,
psoriasis, or any scalp dermatitis.

METHODS
The study was approved by the ethics committee of the

patient care service and all volunteers signed an informed consent
form. Participants had to attend two clinical examinations for data
collection and scalp biopsies [the first time before the start of
treatment (W0 phase) and the second 12 weeks after treatment
(W12 phase) with Cellium® GC 210 mg/ml (Legacy Healthcare,
Epalinges, Switzerland)]. Additionally, questionnaires completed
by the investigator, based on answers given by both the volunteers
and their families, were collected (in the W12 phase).

Side effects and cosmetic tolerance were evaluated by the
investigator using a scale of 1–3 for intensity and 1–8 for the
dermatological examination.

Biopsies from the vertex scalp were obtained out using a 4
mm punch. The samples were fixed in phosphate-buffered for-
malin (pH 7.2) at room temperature for 24 h, and were later
embedded in paraffin wax. The paraffin slides were hematoxylin
and eosin stained for histological examination.

Sections of 3µ were prepared from the paraffin-fixed
samples and the longitudinal biopsy slides were processed using
the avidin-biotin-peroxidase (ABC) immunohistochemistry
technique.7  Following deparaffinization, the slides were hydrat-
ed and incubated in 0.3% H2O2 in methanol for 20 minutes to
reduce endogenous peroxidase activity. The slides were then
incubated at 4 °C overnight with primary antibodies (Dako
Denmark A/S, Glostrup, Denmark) diluted in tris-buffered
saline solution (TBS) containing 0.5% bovine serum albumin.
The primary antibodies used in the study were: cluster of differ-
entiation 1a (CD1A) in Langerhans cells; antigen identified by
monoclonal antibody Ki-67 (a cellular proliferation marker),
heat shock protein 47 (HSP47), B-cell lymphoma 2 (BCL2) (an
apoptosis regulator protein). The slides were then washed twice
in TBS and then incubated with goat-anti-mouse/goat-anti-
rabbit biotinylated antibodies [Dako Duet
streptABComplex/HRP kit (code number: K 0492), Dako
Denmark A/S, Glostrup, Denmark]. After incubation for 1 h at
37 °C with the second antibody, the slides were incubated using
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the VECTASTAIN ABC kit (Vector Laboratories, Burlingame,
CA, USA) at room temperature for 30 minutes, then developed
with diaminobenzidine (Sigma-Aldrich, Barcelona, Spain) and
embedded in Entellan® (catalogue number: 107961; Merck
KGaA, Darmstadt, Germany). The slides were then counter-
stained with Mayer’s hematoxylin for 2 minutes. All histological
slides were processed simultaneously for each marker. The neg-
ative controls were slides without primary antibody. The posi-
tive controls were slides of other tissues showing positive reac-
tions to each specific antibody.

Microscopic analysis was carried out using a CCD Sony
camera linked to a Zeiss Axioplan optical microscope. Images
were processed using the Kontron 300 image analyzer (Zeiss,
Feldbach, Switzerland). Ten different fields were randomly
selected and the dermal area was determined through the analy-
sis of images (200x magnification). The immunohistochemical
reaction threshold level was set for each slide after the contrast
had been enhanced so that the cells could be easily identified.
The area occupied by the cells was determined by means of dig-
ital densitometric recognition, by adjusting the measurement
threshold level up to the gray density.

TREATMENT
The investigator supplied each volunteer with a specific

treatment in its commercial version (without randomization or
coded label). The treatment set included two 110 ml clear glass
vials supplied with a pumping system and containing a brown-
ish solution. Specifically, the solution contained 210 mg/ml of
Cellium® GC, a combination of active principles extracted from
four plants (Allium cepa, Citrus medica limonum, Paullinia
cupana and Theobroma cacao). The treatment began after the S0
phase, with volunteers applying approximately 1 ml of the top-
ical solution on either dry or wet scalp twice a day (total daily
dose: 2 ml), at 12-h intervals over a period of 12 weeks. Previous
clinical trials4 showed that the effective target-dose is 1 ml,
applied twice a day. Patient adhesion to treatment was assessed
by analysing product consumption for each patient.

STATISTICAL ANALYSIS
Statistical analyses were carried out using the paired t-test,

unidirectional variance analysis, the Kruskal–Wallis, Tukey’s, and
Dunnett’s tests, using the SigmaStat software (Jandel
Corporation, California, USA) for the immunohistochemical
analyses. The data were deemed significant when p < 0.05.

RESULTS
Twenty participants of an average age of 32.5 years (range:

23–40 years) were recruited to take part in the study. Five par-
ticipants refused to undergo scalp biopsy in the W12 phase,
while one participant did not answer the questionnaire about
efficacy. All of the participants applied the topical solution twice
daily according to the protocol. Average daily consumption of
Cellium® GC (Legacy Healthcare, Epalinges, Switzerland) was
1.45 g (range: 0.87–1.95 g).

Questionnaire assessment (n = 19) indicated good efficacy
with regard to hair growth, as described by both volunteers and
their families. Volunteers’ satisfaction with the product reached
an average of 8.3/10. Evaluation by the volunteers showed good
effectiveness and cosmetic acceptance given that 90% of partic-
ipants observed new hair growth, 63–73% observed faster hair
growth, 84% observed more hair, 68% experienced a pleasant
sensation following application, and 65% classified the product
as good or very good.

With regard to product safety, dermatological exami-
nations of the scalp in the W0 and W12 phases did not reveal
adverse reactions to the product.

Scalp biopsies showed the epidermis as being of normal
thickness and also revealed inflammatory infiltrate of mononu-
clear cells around vessels and annexes (n = 15), while elastosis
was observed in the dermis. The histomorphometric analyses of
the slides, carried out once the slides had been processed with
the biomarkers outlined previously (namely antibodies for the
detection of CD1A protein in Langerhans cells, monoclonal
antibody Ki-67, HSP47 and BCL2), will be detailed next. The
data shown include an increase of statistically significant per-
centages as well as microphotographs of the slides.

Histomorphometric analyses
The histomorphometric analysis of CD1A+ Langerhans

cells was carried out by determining the fraction of CD1A+
Langerhans cells in the epidermis. There was a statistically sig-
nificant increase of 73.9% in the fraction of CD1A+ Langerhans
cells in the epidermis after treatment with 210 mg/ml Cellium®

GC topical solution (p = 0.003, paired t-test) (Table 1 and
Figure 1). The result was confirmed by the Kruskal–Wallis test
(p = 0.003).

The analysis of Ki-67+ cells was carried out by determin-
ing the fraction of Ki-67+ cells in the epidermis. There was a
statistically significant increase of 41.7% in the fraction of Ki-
67+ cells in the epidermis after treatment with 210 mg/ml
Cellium® GC topical solution (p = 0.012, paired t-test) (Table 2
and Figure 2). That result was confirmed by the ANOVA (p =
0.003) and Tukey’s (p < 0.05) tests.

The analysis of HSP47+ cells was carried out by determin-
ing the fraction of HSP47+ cells in the dermis. No statistical
differences were observed in the fraction of HSP47+ cells in the
dermis before and after treatment with 210 mg/ml Cellium®

Table 1: Fraction of epidermal CD1A+ Langerhans cells before and

after treatment in 15 participants

Parameter Average (%) SDDP

Fraction of CD1A+ Langerhans 7,3 2,23

cells before treatment

Fraction of CD1A+ Langerhans 12,7 5,55

cells after treatment 
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GC topical solution (p = 0.938, paired t-test) (Table 3 and
Figure 3). The result was confirmed by the ANOVA test (p =
0.942).

The analysis of BCL2+ cells was carried out by determin-
ing the fraction of BCL2+ cells in the epidermis. There was a sta-
tistically significant increase of 89% in the fraction of BCL2+

cells in the epidermis before and after treatment with 210 mg/ml
Cellium® GC topical solution (p = 0.001, paired t-test) (Table 4
and Figure 4). The result was confirmed by the Kruskal–Wallis
test (p = 0.006) and by the Dunnett’s test (p < 0.05).

DISCUSSION
Application of the 210 mg/ml Cellium® GC (Legacy

Healthcare, Epalinges, Switzerland) topical solution twice daily
for a duration of 12 weeks was not followed by an increase in
the response of thermal shock proteins or in the collagen-spe-
cific molecular chaperone HSP47. The latter is expressed in
inflammatory cells. Only a few inflammatory cells were
observed in the dermis during the study, which supports the
findings of Keagle et al.8 who also observed this. This agrees
with the response of the inflammatory cells observed during the
course of the study, with HSP47+ cells showing diffused loca-
tion in the dermis, mainly around the vessels. The study’s results
also show that a 12-week application of Cellium® GC 210

Table 2: Fraction of epidermal Ki-67+ cells before and after the

treatment in 15 participants

Parameter Average (%) SD

Fraction of Ki-67+ cells 12 4,17

before treatment 

Fração de células 17,8 5,69

Ki-67+ pós-tratamento

Figure 1: Fraction of epidermal CD1A+ Langerhans cells (arrows) in patient No. 9 before and after treatment

Figure 2: Fraction of epidermal Ki-67+ cells in patient No. 19 (brown) before and after treatment
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mg/ml was followed by an increase in Langerhans cells which
play a central role in the skin’s immune defense system.
Furthermore, an increase in the fraction of Ki-67+ cells (the Ki-
67 proliferative index) was observed. Ki-67+ cells in the normal
human epidermis are localised mainly in the suprabasal cells lay-
ers. In the present study, Ki-67+ cells were either dispersed
through all the suprabasal cell layers or agglomerated in specific
areas, as also observed by Tilli et al.9

BCL2 is a cytoplasmic protein which plays a key role in
apoptosis regulation. BCL2 promotes cell survival by inhibiting
the mediators needed for the activation of proteases (caspas-

es).10 BCL2 is an essential survival mechanism in normal
melanocytes, in correlation with its derivation from the neural
crest.11 In several cell types (including melanocytes), the regu-
lation of cell survival and cell death may involve a dynamic
interaction between proteins such as BCL2-associated X (BAX)
protein, which accelerate programmed cell death, and apoptosis
repressors such as BCL2).12 Overexpression of BCL2 results in
cell cycle arrest in the G1 phase of the cell cycle or in a delay
in the G1/S transition.13 In the present study, a significant
increase in the expression of BCL2 in the epidermis was
observed, probably involving the activity of melanocytes. This
finding can be extended to the cells of hair follicles, so that an
increase in cellular proliferation, coupled with anti-apoptotic
activity, can promote hair growth. In normal skin, however, the
proliferation marker Ki-67+ significantly associates with the
pro-apoptotic marker protein 53 (p53). Nevertheless, in skins
exposed to high UV radiation, Ki-67+ associates with the anti-
apoptotic marker BCL2. The imbalance in proliferative/apop-
totic signaling can lead to a dysfunctional epidermis which is

Table 3: Fraction of dermal HSP47+ cells before and after treatment

in 15 participants

Parameter Average (%) SD

Fraction of HSP47+  6.6 1.77

cells before treatment 

Fraction of HSP47+  6.7 2.08

cells after treatment 

Table 4: Fraction of epidermal BCL2+ cells before and after 

treatment in 15 participants

Parameter Average (%) SD

Fraction of BCL2+ cells 1.722 0.786

before treatment 

Fraction of BCL2+ 3.235 1.624

cells after treatment 

Figure 4: Fraction of epidermal BCL2+ cells (arrow) in patient No. 5 before and after treatment

Figure 3: Fraction of dermal HSP47+ cells around the blood vessels of

patient No. 16 before and after treatment
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permissive to aberrant proliferation. In response to genotoxic
agents, wild-type p53 accumulates and induces apoptosis. It is
then suggested that expression of the pro-apoptotic marker p53
should be investigated when treatment with Cellium® GC 210
mg/ml is applied.

CONCLUSIONS
In light of the results obtained in the present study, the

application of the Cellium® GC 210 mg/ml topical solution on
the scalp twice daily for 12 consecutive weeks, as carried out by
19 male volunteers presenting with AGA (classified as type
I–VII according to the modified Norwood–Hamilton scale),
was shown to provide participants with satisfaction regarding
hair growth (average satisfaction = 8.3/10). In addition to sub-
jective evaluation, the immunohistopathological analyses of

scalp skin biopsies revealed an increase in the skin’s immunolog-
ical defenses, and in the proliferation and anti-apoptotic action
of keratinocytes in the dermis and epidermis. Thorough analy-
sis of both clinical and subjective evaluation should ensure that
the combination of active ingredients extracted from plants and
made available in solution form, are well tolerated, safe and
effective. Therefore, a topical solution containing Cellium® GC
210 mg/ml is seen as a viable option in the treatment of AGA.●
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ABSTRACT

Introduction: Periorbital wrinkles are an important component of facial aging that can
be minimized with botulinum toxin treatment.
Objective:To treat periorbital wrinkles through botulinum toxin injections in the orbic-
ularis muscle, using classic lateral points and additional points in the lower eyelid, which
were developed based on the classification of these wrinkles.
Methods: Clinical and photographic data from 530 patients who had periorbital wrin-
kles classified and treated between 2002 and 2007 were analyzed.
Results: Thirty percent of patients over 45, and 80% of those under 45, demonstrated
complete improvement of the wrinkles after treatment in the classic points. The remain-
ing patients needed treatment in the additional points in the lower eyelids.
Conclusion: The classification of wrinkles helped improve treatment. Despite the con-
siderable benefit offered by injecting in the classic points, the necessity of treating addi-
tional points in the lower eyelids with botulinum toxin was verified. The presence of sub-
cutaneous cellular tissue and the patient’s age should also be taken into consideration.
Keywords: aging; eyelids; classification.

RESU MO

Introdução: As rugas peri orbi tá rias cons ti tuem impor tan te com po nen te do enve lhe ci men to facial e
podem ser mini mi za das atra vés do tra ta men to com toxi na botu lí ni ca. 
Objetivo: Tratamento de rugas perior bi tá rias atra vés de inje ções de toxi na botu lí ni ca do mús cu lo
perior bi cu lar, abran gen do os pon tos late rais clás si cos e outros adi cio nais na pál pe bra infe rior, desen -
vol vi dos a par tir da clas si fi ca ção des tas rugas. 
Métodos: Foram revi sa dos dados clí ni cos e foto grá fi cos de 530 pacien tes, no perío do de 2001 a
2007, que tive ram suas rugas perior bi tá rias clas si fi ca das e tra ta das com toxi na 
botu lí ni ca. 
Resultados: 30% dos pacien tes com idade supe rior a 45 anos  e 80% daque les com idade infe rior
a 45 anos apre sen ta ram melho ra total das rugas após tra ta men to nos pon tos clás si cos. Os demais
neces si ta ram tra ta men to nos pon tos adi cio nais da pál pe bra infe rior. 
Conclusão: A clas si fi ca ção das rugas faci li tou o enca mi nha men to ao melhor tra ta men to. Apesar do
gran de bene fí cio tra zi do pelos pon tos clás si cos, veri fi ca mos a neces si da de do tra ta men to com toxi na
botu lí ni ca nos pon tos adi cio nais.  Devem ser tam bém  leva das em con si de ra ção a pre sen ça de teci do
celu lar sub cu tâ neo e a idade do pacien te.
Palavras-cha ves: enve lhe ci men to; pál pe bras; clas si fi ca ção.
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INTRODUCTION
Dynamic wrinkles, which result from the muscular activi-

ty linked to facial mimicry, are an important component of
facial aging, along with photoaging, cutaneous sagging and vol-
ume alterations caused by osseous and subcutaneous tissue reab-
sorption.1,2

The systems and scales classifying and standardizing facial
wrinkles have been useful not only in assisting in the choice for
the best individualized treatment, but also in comparing results
among different treatments that are also used in the preparation
of scientific investigation protocols.3

With regard to dynamic wrinkles, several studies have been
published suggesting classification systems for the glabellar,4

nasal,5 and frontal6 regions.
Dynamic palpebral wrinkles are a frequent complaint from

patients. They are mainly caused by the hyperactivity of the
orbicularis oculi muscle of the eyelid, whose contraction can be
effectively prevented by using botulinum toxin type A
(BoNTA), a neurotoxin produced by the Clostridium botu-
linum bacterium which blocks the release of acetylcholine in
the neuro-muscular junction.7

The classic application points for treating periorbital wrin-
kles using (BoNTA) are well known. (BoNTA) administration
using the classic application points mainly acts on the orbicularis
oculi muscle, lateral to the external canthus. According to
Carruthers and other authors,8,9 three classic points are utilised
for the application of BT in this region. Such points are distrib-
uted between the brow and the zygomatic arch, the distance
between each being 0.5–1 cm. They are located between 1 and
2 cm from the bone border, forming a semi-circle.

Notwithstanding, the orbicularis oculi eye muscle is circu-
lar and the majority of its insertion points are located in the soft
tissues, which allow it to work as the sphincter muscle of the
eyelids. Therefore, unlike other muscles which have osseous
insertion points that can be fully relaxed with only one applica-
tion point, the orbicularis oculi muscle will not be fully relaxed
if only one of its insertion points is blocked. As a result, addi-
tional application points of BT into this muscle – in addition to
those in the lateral region – have been developed over the last
few years.

Based on some of the common features of palpebral wrin-
kles and with the objective of obtaining better aesthetic results
from the application of BT, the authors devised a treatment for
the orbicularis oculi muscle, based on a classification system for
periorbital wrinkles, which includes the classic lateral points
together with additional ones located in the lower eyelid.

METHODS
A prospective, longitudinal, analytical study was carried

out. The effects of BoNTA  on the wrinkles of the periorbital
region were assessed by means of clinical examination and pho-
tographic documentation in 530 patients treated at the authors’
private practices from 2001 to 2007. The study was carried out
in accordance with the ethical principles set out in the
Declaration of Helsinki 2000.

A detailed understanding of the regional anatomy, particu-
larly of the orbicularis oculi  muscle, was instrumental for the
study’s objective. This anatomical structure is located immedi-
ately below the epidermis, in an area where subcutaneous tissue
is either scarce or absent. It has the shape of an elliptical muscu-
lar sheet subdivided into three parts: (a) the pars orbitalis arises
in the frontal process of the maxilla and in the nasal process of
the frontal bone, and surrounds the opening of the orbit and
inserts close to the origin. It covers the orbital margin and con-
nects to several fibers of the frontalis muscle; (b) the pars palpe-
bralis begins in the medial palpebral ligament, passes through
each eyelid and inserts into the lateral palpebral raphé; (c) the
pars lacrimalis (or Horner’s muscle) arises in the posterior
lachrymal crest, in the pre-septal medial portion, passing behind
the medial palpebral ligament and crossing the lachrymal sac to
join the palpebral portions (Figure 1). Other authors subdivide
this muscle into two parts: palpebral and orbital.10

The zygomaticus major and minor muscles are also impor-
tant since they can be involved in the interesting muscular com-
plex of the periocular region. They arise in the malar bone (the
zygomaticus major laterally and the zygomaticus minor medial-
ly,) and insert into the orbicular muscle of the mouth (the
orbicularis oris muscle).11 If incorrectly relaxed by an injection
of BT in the palpebral region, these muscles can cause undesir-
able asymmetries in the perioral region. Therefore, both muscles
must identified correctly.

Based on observations of the anatomical details and muscle
dynamics in these patients, and considering the specific charac-
teristics of individual patients, the authors developed the follow-
ing classification system for the wrinkles of the periorbital
region (Figure 2):

● Type I – Wrinkles lateral to the external canthus of the
eye, extending from the brow to the zygomatic arch

● Type II – Wrinkles lateral to the external canthus of
the eye, extending from the line of the external canthus of the
eye to the zygomatic arch (absence of wrinkles in the superior
lateral region)

● Type III – Presence of wrinkles in the line of the
external canthus only

These three types of wrinkle can occur together with:
● A – Absence of lower eyelid wrinkles
● B – Presence of lower eyelid wrinkles, according to the

following sub-classification:
■ B1 – Lateral wrinkles
■ B2 – Medial wrinkles
■ B3 – Wrinkles in the internal  canthus

Patients included in the study were observed and classified
according to this system and possible combinations thereof.
Patients were asked to move their facial mimicry by forcing a
smile, to allow the identification of the exact position of the
orbicularis oculi muscle. Additionally, the lateral border of the
orbicular bone was palpated. After classification of the wrinkles
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was carried out, standardized photographs were taken of all
patients, both when the orbicularis oculi muscle was at rest and
when it was contracting. One hundred units of BoNTA
(Botox®; Allergan, Inc., Irvine, CA, USA) were diluted in 2 ml
of saline solution and 30G × 1/2" needles were used to inject
the toxin.

The initial application was made in three points for Type I
patients, in two points for Type II patients and in a single point
for Type III patients, with 2–3 units of BoNTA being injected
into each point.

When a fourth point, below the three classic points, was
needed to achieve the desired effect, the exact insertion point of
the zygomatic muscles was measured and BoNTA was applied
superficially (2 mm deep) to avoid asymmetries in the perioral
region.

At the second follow-up visit, 1 month after initial appli-
cation, when wrinkles in the lower eyelid were identified, doses
of 0.5–1.0 unit of BT were applied in additional points, accord-
ing to the location of the wrinkles (Figure 3):

● Type B1: This was observed in the lateral region of the
lower eyelid and, after palpation of the orbicularis oculi muscle
on the zygomatic arch, was treated with an intradermal injec-
tion of BoNTA into the point located 1 cm medially and infe-
riorly in relation to the most caudal point of Types I or II.

● Type B2: This was observed in the medial region of the
lower eyelid and treated with an intradermal injection into the
point located between the ciliary border and the orbital border,
in the mid-pupillary line.

● Type B3: This was observed in the medial and inferior
region in relation to the internal canthus of the eye, becoming

Figure 2: Primary classification of the wrinkles located in the periorbital area.

Figure 1: Superficial

anatomy of the 

periorbital region.

TYPE I TYPE II TYPE III
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noticeable when the pars palpebralis of the orbicularis oculi
muscle exerts a more evident contraction than that of the pars
orbitalis; it was treated with intradermal injection into a point
located 5 mm below the internal canthus of the eye, in the cen-
ter of the contraction area.

In some cases, a few wrinkles persisted in the external can-
thus of the eye, within the orbital border . In those cases, 0.5
unit of BoNTA was injected into the dermis, between the
external angle of the eye and the external margin of the orbital
border.

All patients were clinically assessed and analyzed using
standardized photographs taken before treatment and 30 days
after each treatment session.

RESULTS
The ages of the 530 patients ranged from 27 to 55 years

(average: 49 years), with 280 patients older than 45 and 250
younger than 45 (Figure 4). Ten percent were of Asian origin,
0.1% were of Afro-Brazilian origin, 89% were white, and 90%
were women.

Eighty percent of patients younger than 45 (200) and 30%
of patients over the age of 45 (84) presented total improvement
of the wrinkles after the first session (Figure 5). The remaining
patients needed treatment in the additional points of the lower
eyelid, with the number of units and points varying according
to the individual patient (Figure 6).

Figure 3: Classification of the wrinkles of the lower eyelid, with their respective application points

Graph 1: Patients distribution by age group Graph 2: Percentage of resolution with classic points

Total resolution
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Patients with no palpable subcutaneous tissue mainly pre-
sented Type I-B1, Type I-B2 or Type I-B3 wrinkles. Individuals
with palpable subcutaneous tissue mainly presented Type II,
infrequently combined with B1 or B2. The anatomical differ-
ence between the presence and absence of palpable subcuta-
neous tissue was more important than age. The most frequent
complications were local pain (5%), edema (4%), ecchymosis
(1%), and pseudo-herniation of fat (0.1%).

DISCUSSION
The classic points of BoNTA injection, as described by

Carruthers in 1998, are located in the lateral portion of the orbic-
ularis oculi muscle.8 Despite being very useful in the treatment of
wrinkles, they occasionally are not enough to achieve a success-
ful outcome, therefore leading to the search for improved results.

In 2000, Talarico described cases of patients in which the
external canthus of the eye and the superior line of implanta-
tion of the ear were unusually distant from each other and
required a second line of points intercalated with the three clas-
sic points.12

Different classification systems for dynamic wrinkles in dif-
ferent facial regions have been published, leading to an impor-
tant advance in obtaining better results with BoNTA applica-
tion.4-6

Additionally, in-depth study of facial anatomy ensures that
safety is maintained when injecting BoNTA, which causes tem-
porary chemical denervation of the neuromuscular junction
fibers.

In addition to a detailed understanding of the different
parts of the orbicularis oculi muscle, further important anatom-
ical regions must also be detected and considered when treating
this region, namely the orbital rim  (which must always be
located by means of palpation), the infrapalpebral skin, and the
insertion points of the zygomaticus major and minor muscles.

Based on anatomical studies of the palpebral region, on the
perception of how the muscular system of each individual
patient is structured and works, and on the data from patients
who needed additional injection points (in addition to the clas-
sic points), the authors developed a classification system mainly
aimed at the treatment of the wrinkles in the lower eyelid.

In 2003, Kane published a classification of periorbital
wrinkles, which, however, did not comprise the lower eye-
lid.13Flynn described a point located 3 mm below the cilia of
the lower eyelid, in the medial region of the lower eyelid, ,  in
the region of the pre-septal orbicularis oculi muscle, taking the
midpupillary line as reference, , with a view to increasing the
ocular opening. The result of the BoNTA injection into this
point is very good. However, if the patient presents a flaccid
periocular musculature and excess or ptosis of the inferior peri-
orbicular fat tissue, those features can become even more evi-
dent.14 The point developed to treat B2 wrinkles is also located
in the midpupillary line, but in a more inferior location.

In order to avoid the undesirable effects of BoNTA appli-
cation in the palpebral region, careful clinical examination and
critical analysis of the medical history of the patient, which
focuses on several important features – such as the existence of

Figure 4: Patient with

Type I-B2/B3 wrinkles,

pre- and post-

treatment
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visible adipose tissue in the infraorbital region, the presence of
sagging in the muscle or at the edge of the eyelid, the patient
complaining about ocular edemas – are fundamental.

If any of these important features apply, the authors do not
recommended that BoNTA is applied to the lower eyelids, since
this could lead to a worsening of the condition.

Additionally, the precautions that must be taken when
treating the palpebral region by injecting BoNTA  are very
important. With regard to the classic points, the substance
should be applied laterally to the orbital rim; in the infrapalpe-
bral points the injection must be made into the superficial der-
mis to avoid paralysis of the oculomotor muscle and, in turn, the
needle must always be directed against the ocular conjunctiva,
to avoid undesired traumas.

Other observations that ensure the safety of this procedure
are: the number of points and units, according to individual
variations, and small doses and volumes.

In the present study, we demonstrated that the classification
of wrinkles and the use of the classic points, together with new,
additional ones, in the lower eyelid brought considerable bene-
fits to patients. The results improved as the skills acquired with
practical experience minimized any side effects.

As well as needing additional sites for the application of
BoNTA, it was also observed that the presence of subcutaneous
cellular tissue in the region and the patient's age are important
factors that should be taken into account.

Finally, physicians should inform the patient that, in spite
of the application of BoNTA  in several points, its isolated use
frequently does not eliminate all periorbicular wrinkles, and that
the combination of additional procedures to obtain the best
possible results is often necessary.

Patients do not always identify or complain about wrinkles
in the region where the additional points are located, however,
the application of BT in those sites can lead to surprisingly good
aesthetic results.

Finally, the clinical pearl is that most wrinkles can be easi-
ly treated. Nevertheless, the anatomical dynamics and intrinsic
facial mimicry, as well as the presence of subcutaneous fat and
the quality of skin and muscle tone may require additional
points so that the best results can be achieved.

CONCLUSIONS
The classification of wrinkles allows for a better treatment

outcome. In spite of the great benefit brought about by the
identification of the classic points, the authors verified the need
for treating additional points with BoNTA. The age of the
patient and the presence of subcutaneous cellular tissue must
also be taken into account. ●
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ABSTRACT
Conventional ablative lasers remove the epidermis and part of the dermis completely, and
achieve excellent results in the treatment of photoaging. Non-ablative lasers have become
more popular, since they inflict less thermal damage on the dermis and do not remove
the epidermis, thus reducing the recovery time and the risk of side effects. Fractioning has
recently been introduced in non-ablative lasers, with the goal of developing a system with
the efficiency of the ablative and the safety of the non-ablative lasers. Fractional ablative
lasers form total dermal-epidermic ablation columns, whereas fractional non-ablative
lasers generate microscopic zones of dermal-epidermic thermal lesions, yet they preserve
the stratum corneum.
Keywords: lasers; carbon dioxide; postoperative complications; rejuvenation; photoaging

RESU MO
Os lasers ablativos convencionais removem completamente a epiderme e parte da derme e promovem
excelentes resultados no fotoenvelhecimento. Apesar disso, os lasers não ablativos tornaram-se mais
populares devido ao reduzido tempo de recuperação e menor risco de efeitos colaterais, pois causam
dano térmico na derme e não removem a epiderme. Recentemente foi introduzido o fracionamento
nesses lasers com o objetivo de se obter sistema tão eficiente quanto o dos ablativos e tão seguro quan-
to o dos não ablativos. Os lasers ablativos fracionados formam colunas de ablação total dermoepidér-
mica, e os não ablativos fracionados criam zonas microscópicas de lesão térmica dermoepidérmica
deixando íntegro, entretanto, o extrato córneo.
Palavras-chave: lasers; dióxido de carbono; complicações pós-operatórias; rejuvenescimento; fotoen-
velhecimento

135

INTRODUCTION
Laser-assisted ablative resurfacing of the skin is a precise

and effective way of removing the external layer of damaged
skin and stimulating neocollagenesis and retraction of the
skin.1,2,3 Based on the principle of selective photothermolysis,
early laser resurfacing technologies could only be applied to
continuous waves systems, namely the 10,600 nm CO2 and
2,940 nm Erbium:YAG laser systems.4-6 They are indicated for
skin rejuvenation and scar treatment, offering highly satisfacto-
ry results. However, they have a protracted postoperative period
and unacceptably high side effects due to prolonged exposure to
the energy produced by the laser.2,4,5,7,8

In an attempt to improve collagen stimulation with regard
to short infrared non-ablative lasers (800–1450 nm diode lasers
and long-pulsed 1064 nm Nd:YAG lasers) and mitigate the
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drawbacks of epidermal ablation, fractional non-ablative lasers
were developed. Non-ablative laser technology stimulates colla-
gen through dermo-epidermal coagulated microcolumns, with-
out ablation of the epidermis.4-6 Fractional, non-ablative lasers
use wavelengths of 1,565 nm, 1,550 nm (Erbium glass laser),
1,540nm (Erbium glass rod laser), and 1,440nm, which are suit-
able for the treatment of acne, post-surgery or trauma scars,
dyschromias, photoaging, melasma, striae, sagging, and deep
rhytids.4,9 Results are satisfactory, recovery occurs in 2 or 3 days,
and side effects are minimum. Nevertheless, many sessions are
required, making it a high-cost procedure.4-6

Further research was carried out to obtain skin resurfacing
as effective as that provided by traditional ablative lasers, howev-
er, with a safety level similar to that offered by fractional, non-
ablative lasers. Fractional CO2 ablative and Erbium:YAG lasers
– which remove only columns of the epidermis – were intro-
duced in 2006,5 providing greater depth control and more selec-
tive thermal damage, meaning a significant reduction in the
occurrence of serious side effects, but without compromising
treatment efficacy (Table 1).2,4,8,10

However, the majority of complications associated with
laser resurfacing are not linked to laser type, but rather to the
depth of cutaneous damage, which in turn is linked to the
excessive number of passes, density (the number of microscopic
thermal lesions per area), pulse duration, and fluence used.1,2,6

Additionally, it is necessary that both papillary and superior
reticular dermis are reached by the procedure to stimulate col-
lagen synthesis and for cutaneous surface leveling to take place,
respectively. Therefore, it is essential that the depth of cutaneous
resurfacing is controlled to obtain good results with minimum
side effects.2

Despite the known efficacy and safety of ablative lasers2,7,8

and the reported low rates of serious complications, side effects
can occur even with experienced professionals.6,11,12

Complications are rare and must be distinguished from any
expected side effects experienced by all patients undergoing
ablative laser procedures (e.g. erythema, edema, moderate pruri-
tus, sensation of localized heat, and exudative areas).1,3,6

Likewise, side effects must also be distinguished from oper-
ational errors.11 Operational errors can result from insufficient
training, inadequate selection of patients, incorrect indication
and diagnosis, application of overlapping pulses, excessive use or
misuse of parameters, and inappropriate postoperative manage-
ment – factors likely to potentially increase the morbidity rate
of any laser system.3,6,11,13

This study aims to review the side effects lasers can cause
and suggest how these can be handled, since there is little liter-
ature about this subject. This is key to better patient care, there-
by preventing morbidity and sequels.

For pedagogical reasons, the subject has been subdivided
into early and late side effects. This review is based on articles
available on the PubMed database, selected according to the fol-
lowing parameters: keywords used – lasers, carbon dioxide, post-
operative complications, rejuvenation, and photoaging; and pub-
lication timeframe: 1999-2010. All articles had to be related to

dermatology. Descriptions of how those side effects that did not
present consensus were handled and those which were occasion-
ally controversial , were also drawn from the literature. Early side
effects were considered those occurring in the first 7 days of the
postoperative period, while late side effects were those that
became apparent around the second week (Table 2).14,15

In a retrospective study, Berwald et al.15 described the com-
plications encountered within their 8-year experience with
CO2 and Erbium:YAG lasers in 749 patients with phototypes
I–V who underwent ablative resurfacing. All patients underwent
systemic prophylaxis for the herpes virus that did not include
antibiotics and antifungals. Erythema in the postoperative peri-
od was closely observed, receding before the sixth week. Post-
inflammatory hyperpigmentation (PIH) occurred in 32% of
cases, hypopigmentation in < 1%, and infection in 2% of
patients. Irritative dermatitis was the most frequent early com-
plication, occurring in 10.6% of patients.

In a retrospective review, Graber et al.16 evaluated short-
and long-term (1 year) side effects of 961 consecutive 1,550 nm
fractional, non-ablative laser procedures in 422 patients. Side
effects occurred in 73 (7.6%) procedures, with acneiform erup-
tion (18 cases), herpetic infection (17 cases), and erosion (13
cases) being the most frequent. The least frequent side effects
were PIH (7 cases), prolonged erythema (8 cases), prolonged
edema (6 cases), and dermatitis (2 cases). Impetigo and purpura
occurred only once. When phototypes and occurrence or
absence of side effects were compared, it was possible to verify
that patients with higher phototypes had more complications (p
= 0.007). The result was all the more evident when evaluating
PIH incidence (0.26% in phototype II patients and 2.6%,
11.6%, and 33% in phototypes III, IV, and V, respectively). The
authors wish to emphasize that the rates of fractional, non-abla-
tive laser side effects are significantly lower than those described
for ablative CO2 and Erbium:YAG lasers.

With the aim of providing the widest possible perspective
on the subject, the most common side effects in skin resurfac-
ing using fractional and non-fractional ablative lasers and frac-
tional, non-ablative lasers are reviewed here together with sev-
eral rare complications.

EARLY SIDE EFFECTS 
Pain and edema 
Post-resurfacing pain is a common event and is treated

with systemic analgesics. Occlusive bandages control pain, but
they also increase the risk of infection.14 Pain rarely occurs after
the second day of the postoperative period and must be investi-
gated if it occurs (dryness and infection are common causes).3

Compresses or cold water sprays can be useful. Oral analgesics
(codeine) combined with an anxiolytic (lorazepam 1-2 mg,
twice or three times daily) are considerably effective in the con-
trol of pain.14

Edema usually varies from mild to moderate, with peaks on
the second and the third day, and can last for up to 1 week.9,10

Nevertheless, it can appear dramatic, even alarming, and become
uncomfortable for the patient.3,10 Its intensity can be relieved
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with the application of ice bags or cold water compresses dur-
ing the immediate postoperative period.10 The use of an oral or
intramuscular corticosteroid (40–60 mg prednisone daily for a
variable period of 3-5 days) can be useful in isolated cases.10

Two studies, using 1,550 nm and 1,540nm Erbium:YAG
lasers respectively, concluded that patients had more pain and
edema when higher fluences, higher densities, and a greater
number of pulses were used.17,18

Pruritus
Pruritus can affect more than 90% of cases3,10,14 and last

from 3 to 21 days.3,9 Most patients are affected in the first

2 weeks, with pruritus usually being secondary to physiological
healing.3,19 A number of other factors can contribute to its
occurrence: dryness, crust formation, irritation induced by
emollients or topical medications, an infectious picture, and psy-
chological discomfort.3,10,14,19 Desquamation and post-fractional,
non-ablative laser xerosis occur in 60% and 87% of cases, respec-
tively.10 Once infections and contact dermatitis are excluded,
pruritus can be treated with cold compresses, oral antihista-
mines, such as difenhidramina 25–50 mg every 4 or 6 h or cet-
irizine 10 mg, and/or lorazepan 1–2 mg three times daily.
Hydrocortisone ointment or cream also produces good respons-
es, depending on the patient’s dryness or skin type.3,14,19 Patients

Laser complications: part II 137

Table 1: Currently available laser equipment*

Manufacturer System Laser type Wavelength (nm)

Ablative  

Alma Harmony Er:YAG 2,940

CO2 Pixel CO2 10,600

CO2 Omnilift Pixel CO2 10,600

Cutera Cutera Fractional Pearl Er:YSGG 2,790

Cynosure CO2 Affirm CO2 10,600

Eclipsemed DOT DOT SmartXide CO2 10,600

SmartXide CO2 10.600

Ellipse Inc. Juvia CO2 10,600

Focus Medical Er NaturaLase Er:YAG 2,940

Fotona Plus SP Nd:YAG/Er:YAG 1,064/2,940

Dualis SP Nd:YAG/Er:YAG 1,064/2,940

Dualis XS Er:YAG 2,940

Fidelis XS Er:YAG 2,940

Lasering SX Mixto CO2 10,600

Lumenis Active FX Ultrapulsed CO2 10,600

Deep FX Ultrapulsed CO2 10,600

Lutronic eCO2 CO2 10,600

Matrix LS-25 CO2 10,600

Palomar Lux 2.940 Er:YAG 2,940

Quantel EXEL O2 CO2 10,600

FX4 e FX12 Er:YAG 2,940

Sciton Profractional Er:YAG 2,940

Sellas Cis F1 CO2 10,600

Solta Medical Fraxel re:pair CO2 10,600

Non-ablative

Cynosure Affirm Nd:YAG 1,440 ± 1,320

Palomar Lux 1.540 Er:Glass 1,540

Lux 1.540 Nd:YAG 1,440

Lux DeepIR Infrared 850 - 1,350

Sellas 1.55 Erbium fiber 1,550

Solta Medical Fraxel re:store Erbium fiber 1,550

Syneron Matrix RF RF bi-polar/Diode 915

CO2, carbon dioxide; Erbium:YAG, erbium:yttrium-aluminum-garnet (laser); Erbium:YSGG, erbium:yttrium-scandium-gallium-garnet

(laser); Nd:YAG, neodymium-doped: yttrium-aluminum-garnet (laser); RF, radiofrequency;. 

*Adapted from: Metelitsa Al. et al.4
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must be advised not to scratch the affected area as excoriation
can cause permanent scarring.14

Purpura
Although it has little consequence in the long term, pur-

pura can persist for several weeks after complete re-epithelial-
ization has taken place, though it can resolve without treat-
ment.3 A case of delayed purpura, beyond the third postopera-
tive day, was reported with a fractional, non-ablative laser.4,16 It
can also occur when striae are treated.9 The use of non-steroidal,
anti-inflammatory substances and aspirin should be avoided, as
well as skin fractionation, due to the fragility of the skin during
the recovery period.4

Contact dermatitis
Generally, contact dermatitis is irritative and rarely a true

type IV delayed hypersensitivity reaction. Use of the patch test
fails to demonstrate allergic dermatitis.2,6 The estimated inci-
dence ranges from 5 to 10%,3 although such incidence rates may
have decreased due to little use of topical medications up to the
point where the skin is completely re-epithelialized.2,3,10,14

Contact dermatitis is characterized by erythema, a burning
sensation, and pruritus during the first 4 weeks after laser treat-
ment.2 The cutaneous surface, deprived of its epidermal barrier,
or the thin re-epithelialized skin become susceptible to topical
irritants, such as perfumes, propylene glycol, lanolin, cleansing
products, emollients, and ointments.2,3

It is important to verify whether patients are self-medicat-
ing, especially with phytotherapy, and to remind them to avoid
using make-up in the first 2 postoperative weeks.2,3,6,10,14 The
condition is treated with the suspension of probable irritant
agents and the implementation of cold compresses combined
with the administration of medium-potency non-fluorinated,
topical corticosteroids, and oral antihistamines for the relief of
pruritus and cutaneous eruptions.2,6 In more serious cases,
supervised use of ultra-high potency topical corticosteroids is
indicated to avoid any delay in cutaneous healing.2,6

Bacterial infections
The risk of post-resurfacing infection is mentioned in the

literature as it can potentially lead to scar formation.19,20

Infection rates are higher when procedures are carried out on

the full face when compared to localized treatments.3 Rates of
bacterial infection in traditional resurfacing tend to be low
(0.5–4.5% of cases), and even rare when fractional, non-ablative
lasers are used, occurring in only 0.1% of cases.4,21

A study showed that more than 50% of infections were
polymicrobial infections, involving the following microorgan-
isms: Pseudomonas aeruginosa (41%), Staphylococcus aureus (35%),
Staphylococcus epidermidis (29%), and different species of Candida
(24%).14 S. aureus has been reported in other studies as the most
common infectious agent in open wounds,2 whereas gram-neg-
ative bacteria, including P. aeruginosa, were the most common
bacteria in wounds dressed with occlusive bandages when
applied for more than 48 h or in patients who made use of pro-
phylactic oral antibiotics.1,2

The signs of bacterial infection develop between the second
and 10th day of the postoperative period,2,10,14,20 manifesting as
sudden or persistent pain (50% of cases), pruritus (29% of cases),
areas of accentuated erythema, yellowish and strong smelling
secretion, pustules, and erosions with crusts (Figure 1).2,3,4,10,14,19

The most serious clinical consequence of coagulase-posi-
tive infection by S. aureus is toxic shock syndrome, which can
occur in patients who ignore the severity of the infection,3 or as
secondary to impetiginization resulting from superficial infec-
tion by gram-positive Streptococcus pyogenes or, less frequently, S.
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Table 2: Early and late side effects

Early side effects Late side effects

Petechia Milia

Contact dermatitis Acne

Bacterial infection Persistent erythema

Fungal infection PIH

Viral infection Hypopigmentation

Abscess Scars

Ectropion and synechia

PIH, post-inflammatory hyperpigmentation

Figure 1: Perioral

bacterial infection

after CO2 laser

treatment.
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aureus,1,14 which is characterized by meliceric discharge and the
absence of pain.14

Christian et al.20 described late infections following full
face CO2 laser resurfacing that appeared 3–5 weeks after the
end of the oral antibiotic period, suggesting that late infections
can be related to exogenous infection sources, such as contam-
inated emollients. Christian and colleagues recommended that
the face be thoroughly cleaned with chlorhexidine before the
procedure and that intranasal mupirocin cream and gentamicin
in otological solution be used before the procedure and in the
postoperative period to minimize the risk of infection.

Studies suggest that most infections occur with the use of
occlusive bandages after facial resurfacing, at rates which range
from 0 to 20%.14,20 However, further and extensive studies are
needed to determine those rates more precisely.20 Occlusive
bandages in the postoperative period reduce patients’ discomfort
and accelerate healing. Open bandages nevertheless need the
continuous and frequent use of emollients to prevent the wound
from becoming overly dry. This shows the controversy that exists
regarding possible lines of action in the postoperative period.20

When infection is suspected, secretions must be cultured
and an antibiogram test must be carried out.2,4,22 Wood’s lamp
can be used to diagnose infection by P. aeruginosa, which can be
visualized in the wound as it fluoresces green under the lamp.14

Wound care must be meticulous, with frequent bandage
changes and the application of acetic acid compresses for
10–15 min every 2 h, aimed at reducing bacterial colonization.
The acetic acid solution for the compresses can be obtained by
dissolving a teaspoon of white vinegar in a glass of cold water.2,3,6

Patients must be advised to always wash their hands with anti-
bacterial soap before changing the bandage. Towels used for
washing the face must not be reused during the recovery
process.6

In the present study, bacterial infection incidence was of
7.6% when antibiotic prophylaxis was absent, falling to 4.3% in
patients who received prophylactic ciprofloxacin systemically.
The use of topical intranasal mupirocin was not effective in
reducing the risk of bacterial infection.3 Although recommend-
ed for patients with an increased risk of infection (immunosup-
pressed patients and patients with cardiac valvulopathy), the rou-
tine use of prophylactic antibiotics is controversial.2,4

When bacterial infection is suspected, a wide-spectrum
systemic antibiotic (penicillin, first-generation cephalosporin or
ciprofloxacin) is administered while waiting for the results from
the bacterial culture and antibiogram.2,14

FUNGAL INFECTIONS 
Candida albicans is the most frequent agent in fungal infec-

tions occurring after skin resurfacing.1,2,14,19 The incidence of
cutaneous candidiasis is reported to range between 1 and 3%.3,19

The infection starts between the seventh and the 14th day of
the postoperative period.2,4,14 Patients present with pruritus, pain,
and whitish erosions on a highly erythematous base,2,10,14,19 as well
as satellite lesions outside the treated area.14 A direct mycological
examination must be carried out if infection is suspected.2

Treatment is carried out by changing the bandage fre-
quently, cleaning the area with diluted acetic acid, and by apply-
ing topical antifungals, such as silver sulfadiazine2 or nystatin
cream14 and/or 200–400 mg fluconazole administered orally
once daily.2,14,22 In a study where ketoconazole or prophylactic
oral fluconazole were administered, no fungal infection was
observed.14 While antifungal prophylaxis is rarely administered
to patients who undergo laser resurfacing, it is, however, neces-
sary in those who present increased risk due to a history of
angular cheilitis, diabetes, immunosuppression, or oral, nail, or
vaginal candidiasis.19 Rokhsar et al.3 recommend the use of
100 mg fluconazole four times daily, for 5 days, independently
of a previous history of candidiasis.

Viral infections 
Herpetic infections occur in fractional ablative laser and in

non-ablative laser-based resurfacing in 0.3–2% of cases.4

Nonetheless, infection rates increase when traditional ablative
lasers are used, with 2–7% of cases presenting reactivation of the
herpes simplex virus (HSV).4,14 HSV reactivation in the postop-
erative period can be highly detrimental,2 and it is very impor-
tant to diagnose and treat the infection early to prevent scar for-
mation.2,10 Infection generally occurs in the first week after laser
resurfacing14 and is characterized by delayed healing, pruritus,
superficial dysesthesias, and erosions rather than by classic vesi-
copustules, due to the absence of the epidermis.2,4,6,14

Given that most patients present subclinical levels of HSV,
prophylactic use of oral antivirals such as aciclovir, famciclovir,
or valaciclovir is recommended preventively in perioral or full
face ablative resurfacing.2,4,6,13 Nevertheless, prophylaxis is only
administered when fractional, non-ablative laser resurfacing is
used, when there is previous history of the infection.4

Prophylaxis must start 1 or 2 days before the laser procedure and
continue for 5–7 days or until the skin is completely healed.

2

Several authors prefer famciclovir,14 administered in a 500-mg
dose twice to three times daily (due to increased bioavailabili-
ty), as well as a 500-mg valacyclovir dose, administered twice
daily in patients without a history of HSV, and administered
three times daily in patients with a previous history of HSV.3

Prophylaxis notwithstanding, herpetic infection sometimes does
occur.2,6 In such cases, doses of oral antivirals equivalent to those
used in treating the herpes zoster virus must be used.2 Although
not yet described in fractional lasers, if a situation of disseminat-
ed herpes should occur, intravenous therapy with hospitalization
would be justified.2,4,6

Other infections 
A study described a rare case of viral warts spreading on the

face after CO2 continuous wave laser skin resurfacing, with
spontaneous resolution after 5 days. The authors believe that
even though the patient was healthy, the triggering factor was
immunosuppression combined with the subclinical presence of
papillomavirus in the area of resurfacing.23

Rao et al.2 described a case of post-resurfacing facial infec-
tion by Mycobacterium fortuitum, with the patient presenting
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painless, erythematous nodules that improved after multiple
incisions and drainage combined with the administration of oral
ciprofloxacin for 4 weeks. Infection by mycobacteria usually
starts between the fourth and sixth week of the postoperative
period. In spite of this being a rare condition, it should be con-
sidered in the differential diagnosis when the patient presents
delayed infection and does not respond to the conventional
treatment for ulcerations and to the use of antibiotics, antifun-
gals, or antivirals. 

Rendon-Pellerano et al.13 described a case of S. aureus
infection in the mandibular line and ipsilateral auricular pavil-
ion which started 10 days after CO2 laser resurfacing, subse-
quently developing into a parapharyngeal abscess due to a delay
in antibiotic administration.

LATE SIDE EFFECTS 
Milia cysts
Milia cysts were observed in 11–14% of patients who

underwent traditional ablative resurfacing4,10,14 and in up to 19%
of patients who underwent fractional, non-ablative laser resur-
facing.4 They usually develop between 3 and 8 weeks after the
laser procedure and are secondary to the depth of cutaneous
damage and the use of occlusive bandages, oils, or creams dur-
ing the healing process.2,4,10 Most cases resolve spontaneously,
simply with regular cutaneous cleansing in the postoperative
period.2,14 Other measures that aid resolution include the topi-
cal application of either tretinoin or glycolic acid, and manual
extraction using a sterilized needle.2,10,14

Acne 
Common in traditional post-ablative resurfacing, acne can

occur in up to 80% of patients.2,4 With the use of fractional
lasers, acneiform eruption rates are lower (between 2 and 10%
of cases).4 Aberrant follicular epithelialization during healing
can contribute to the exacerbation of acne 1 or 2 weeks after
laser resurfacing.6,9 Patients who presented acne before the pro-
cedure are more prone to develop that clinical picture.2,9,14,16 The
use of vaseline-based ointments, occlusive bandages and medi-
um- and high-potency topical corticosteroids also seems to be
involved in the intensification of this clinical picture in patients
with dark skin or previous history.14 Niwa et al.24 described a
case of acneiform eruption in the sixth day of the postoperative
period, attributed to excessive use of vaseline, in a sample of 12
patient who underwent 2,940 nm fractional laser resurfacing.

Kim et al.7 described a case of transient acneiform eruption
after the treatment of acne scars with fractional, non-ablative
laser (1,550 nm). The clinical picture probably occurred due to
fissures visible on the tip of the laser handpiece. The cutaneous
lesions were treated with minocycline and low doses of oral
prednisolone for 4 days.

Oral antibiotics such as tetracycline, doxycycline and
minocycline are used early and in short courses to avoid scar-
ring.2,4,6,14 In addition, topical occlusives and exceptionally thick
or oily sunscreens are stopped.14,22 Usually, the condition is self-
limiting and the use of non-comedogenic emollients is recom-

mended.4 More resistant cases can be treated with a night-time
combination of erythromycin, benzoyl peroxide, and tretinoin
gel, once the lesion has healed. Topical isotretinoin is contraindi-
cated because of the possible development of hypertrophic scars
in the damaged skin.14

Erythema 
Transient, post-resurfacing cutaneous erythema is expected

to occur in 100% of patients and has a more prolonged duration
when ablative procedures are used. However, persistent erythe-
ma can be a challenging complication.2,4 It can last from 1 to
8 months (average: 3.5 months) when the ablative CO2 laser
procedure is used.1,4,6 In non-ablative resurfacing, erythema can
be considered as persistent if it lasts for more than 4 days.
Persistent erythema is reported in less than 1% of cases when
non-ablative procedures are used, reaching more than 12.5%
when an ablative laser is used.4

Even though fractional Erbium:YAG procedures are slight-
ly more aggressive than traditional lasers, the erythema caused
by fractional Erbium:YAG procedures improves faster than the
erythema caused by CO2 laser.3,12,14 The short-pulse CO2 laser
seems to cause less residual thermal damage, which can be trans-
lated into a lower degree of erythema.3 When induced by short-
pulse Erbium:YAG laser, erythema is usually less severe and of
shorter duration, persisting, on average, for several weeks.6 In the
older Erbium:YAG laser system, erythema lasted less than
4 weeks, while in the fractional laser system – depending on the
parameters used – erythema can persist for 12 weeks or longer.
This is due to the greater depth of penetration of the laser
beams used in fractional techniques and the consequent
improvement in clinical results.10

The mechanism of erythema development is uncertain.
However, it may be associated with the increased blood flow of
the inflammatory response, the immaturity of the epidermis, the
reduced absorption of light by melanin, and the decreased opti-
cal dispersion of light in the dermis.

2,14 
The upper eyelids are

particularly prone to erythema, possibly due to the reduced
thickness of the tissue. The greater the number of laser passes,
the deeper the resurfacing and more notable the improvement.
However, such advantages are accompanied by more protracted
healing and persistent erythema in the postoperative period.3

Erythema is proportional to the depth of skin resurfacing
and prevails in areas of delayed healing and where ablation has
reached the reticular dermis.2,3,10 Other factors associated with a
greater risk of persistent erythema are: a large number of passes
or overlaps of the laser radiation, aggressive intra-operative
debridement of dry skin, contact dermatitis in the postoperative
period, delayed healing owing to infection, trauma, or use of
irritant substances.2,14

The use of topical ascorbic acid after re-epithelialization
seems to reduce the duration and severity of erythema through
its anti-inflammatory action.2,4,6,10,14 The role of corticosteroids
in reducing erythema in the postoperative period is controver-
sial.2 One percent hydrocortisone cream can be used two to four
times daily after re-epithelialization.14 Some studies have shown
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that topical use of ascorbic acid on the de-epithelialized cuta-
neous surface can cause persistent erythema and the formation
of telangiectasias.2,6 Notwithstanding, erythematous areas whose
rigidity and infiltration may suggest that the incipient formation
of scars must be promptly and assertively treated with powerful
corticosteroids or pulsed dye laser irradiation.6 Following com-
plete re-epithelialization (usually 10–14 days after resurfacing),
most patients can camouflage the erythema using make-up
while waiting for it to disappear gradually.3

In the treatment of persistent and recalcitrant erythema,
Zhang et al.2 suggest the use of pulsed dye laser or intense
pulsed light (IPL). Sub-purpuric doses administered every 1 or
2 weeks can be used until the erythema disappears. Application
of a red light-emitting diode (LED) can be beneficial in reduc-
ing the erythema’s duration and intensity due to its anti-inflam-
matory and healing effect.4,5,10

Hyperpigmentation 
Post-resurfacing hyperpigmentation can be transient or

long-lasting. Transient hyperpigmentation is one of the most
common post-ablative resurfacing complications, occurring in
one-third of patients, independently of phototype. It is, howev-
er, considerably less frequent when fractional lasers are used.2,4,6,13

Notwithstanding, patients with higher phototypes (III–IV; who
have freckles, melasma, or dyschromias) present an increased risk
of PIH.

1,2,7,12,14,22,25 
Suntanned patients – whose melanocytes have

been stimulated – present greater risk of PIH, which can endure
for months.2 Transient PIH and melasma recurrence can occur
with fractional, non-ablative laser use.9 Fractional, non-ablative
lasers can be used in all phototypes, but greater caution should
be taken when treating phototypes at the upper end of the scale
(Figures 2 and 3).9,16

Post-resurfacing PIH usually appears 32 days after the pro-
cedure and lasts an average of 112 days.14 It occurs in 35–40% of
patients with Fitzpatrick skin types I–III.10,12,14,22,25 In one study, it
occurred in 68% (n = 22) of phototype IV patients.3 PIH sever-
ity and duration are correlated to the cutaneous depth of the

resurfacing procedure2 and intense and prolonged erythema.7

Another study described two cases of transient PIH in a sample
of 12 patients who underwent 2,940 nm fractional laser resur-
facing, with clinical resolution in 2 months following the use of
corticosteroids and topical whitening substances.24

PIH risk in patients with a higher phototype is decreased
when using the Erbium:YAG laser, when compared to the CO2
laser.10 Even though PIH after resurfacing with variable-pulse
Erbium:YAG laser lasts longer than PIH observed after treat-
ment with short-pulse Erbium:YAG laser, the former does not
lead to a PIH that is as persistent as the one observed after mul-
tiple passes of CO2 laser (average of 10.4 weeks using a variable-
pulse Erbium:YAG laser and of 16 weeks using a CO2 laser).6,7,10

In addition, the use of an Erbium:YAG laser with scanner in
dual mode can induce alterations in pigmentation more fre-
quently than when using the handpiece alone.7

It may be necessary to carry out pre-laser tests on small
areas to adjust the parameters to be used in each patient. Higher
fluences, lower densities, and prolonged pulse intervals are gen-
erally used when resurfacing darker skins with a fractional laser.4

Moreover, examining the patient’s existing scars can help to
determine their tendency to develop hyperpigmentation.14

PIH must be treated early. However, aggressive treatments
before re-epithelialization is complete must be avoided, as they
can worsen the condition.

2,14,22 
The regular use of wide-spec-

trum sunscreen and avoiding exposure to the sun for at least 6

Figure 3: (A)

Postoperative

image of the 

perioral region

after 2,940 nm

Erbium: YAG laser

and (B) transient

PIH. 

A

B

Figure 2: Post-inflammatory hyperpigmentation in the malar region after

CO2 laser treatment.
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or 8 weeks before and after the procedure are important if one
is to avoid PIH.2,10,14,16 In addition to sunscreen, whitening agents
such as hydroquinone, tretinoin and kojic, azelaic, ascorbic, and
glycolic acids are also first-line treatments.2,4,7,10,12,14 In persistent
cases, superficial peelings of 30–40% glycolic acid and 30% sali-
cylic acid, or microdermabrasion (either fortnightly or every 3
or 4 weeks) can accelerate the resolution of dyschromia.2,10,14

Patients who present increased PIH risk must have their
skin prepared during the 3 months prior to the procedure, rather
than the standard 6-week period.2 The preparation can be car-
ried out with a combination of hydroquinone and glycolic acid
or tretinoin, or hydroquinone cream used alone that, according
to some studies, reduce the risk of PIH due to the inhibition of
melanin production.14 As the result of two recent studies (involv-
ing 22 and 100 phototypes I–III patients, respectively) on the use
of depigmenters before the laser procedure, and where no differ-
ence was found in the incidence of PIH post-resurfacing, pre-
treatments aimed at reducing hyperpigmentation have become
controverted.3,6 The lack of variability in results could be due to
the fact that topical agents exert their effect primarily on the
superficial epidermis and therefore do not reach the deeper
melanocytes (found between the hair follicles or adnexal struc-
tures), which strengthen hyperpigmentation.6

Kontoes et al.26 described IPL effectiveness in three patients
with persistent erythema and hyperpigmentation secondary to
CO2 laser resurfacing. IPL was applied in those patients 1 week
after complete re-epithelialization, when the erythema was still
in the initial stage. IPL was carried out with 515–590 nm filters,
25.0–31.5 J/cm2 fluences, variable pulses, and two or three ses-
sions at 4-week intervals.

Hypopigmentation 
Hypopigmentation is an uncommon, late, and permanent

complication that does not depend on the patient’s phototype –
although some authors relate it more frequently to phototypes
I–III.1-3,14,22,25Its incidence is estimated in 6–20% of patients,
becoming visible between 3 and 10 months after ablative laser
resurfacing.2,10,12,14,27 There are no reports of hypopigmentation
when fractional, non-ablative lasers are used.9 True hypopig-
mentation reflects the reduced number of melanocytes and is
correlated to the presence of persistent erythema, to resurfacing
depth, and to the degree of thermal damage.2,3,7,10,15

In most average-depth procedures, which are usually car-
ried out on highly photodamaged skin, true hypopigmentation
is rare and must be distinguished from pseudo-hypopigmenta-
tion or relative hypopigmentation.2,6 Pseudo-hypopigmentation
occurs when the new skin is fairer than that in adjacent areas,
due to its healthy condition when compared to photodamaged
skin.2,7,28 This can also occur transiently in patients of darker skin
due the greater contrast in skin color, however, the pigmenta-
tion process is quicker.2,7,13

Hypopigmentation is an extremely rare side effect in frac-
tional laser-assisted resurfacing. A case was described in which
transient hypopigmentation was observed on the 15th day of the
postoperative period. This was attributed to the prophylactic use

of tretinoin and hydroquinone, with resolution occurring after
suspension of the latter. Post-laser persistent hypopigmentation
lasting for several months was observed in two patients who had
hypertrophic scarring in the cervical region.4

There is no evident difference in hypopigmentation rates
when short-pulse (90 ms) CO2 laser is compared to longer-
pulse (950 ms) lasers or to Erbium:YAG lasers.3

Hypopigmentation seems to be less common (4% of cases) and
occurring later when Erbium:YAG lasers are used than when
CO2 lasers are used.10

It is important that any previous ablative treatment history
(for example, dermabrasion or chemical peelings) is verified, as
it increases the risk of hypopigmentation.25,27

In order to avoid hypopigmentation, the depth of resurfac-
ing must be controlled, photodamage severity must evaluated,
and the procedure must be carried out within cosmetic units.2

It is also important to highlight that the mandibular line is very
susceptible to hypopigmentation and scars, so it must always be
treated with a single laser pass only.3

In the management of hypopigmentation, topical psoralen
and ultraviolet A can be used to stimulate melanin synthesis.2,10,28

Exciplex laser
10,28 

and the application of chemical peelings can
also be used to soften demarcation lines.2 Further options used
to minimize color contrast in the skin include: repeating CO2
resurfacing, using vascular or pigment lasers (for example, the
Q-switched Alexandrite laser) or 1,550 nm lasers.3,27

Temporary hyperpigmentation and hypopigmentation are
frequent complications in Erbium:YAG laser resurfacing. The
patient’s phototype and the intensity of the thermal damage
caused during treatment with long-pulsed (modulated)
Erbium:YAG lasers are important factors regarding the inci-
dence and duration of these complications.7

Scars 
Scars are serious and devastating post-resurfacing compli-

cations.1,2,29 Most patients who undergo fractional Erbium:YAG
laser resurfacing re-epithelialize in 5–7 days (from 7 to 21 days
in non-fractional lasers). Areas with deeper vaporization take
relatively longer to heal. Minimal scars have been seen in a small
number of patients when the procedure – both in ablative and
in non-ablative fractional lasers – has been more aggressive or
when a less careful technique was used.9,14

Although less than 1% become permanent,10,14 transient
scars can occur in up to 2.8% of cases.14 Scars can be atrophic,
hypertrophic, or keloidian, and are difficult to treat.2 Sixty-four
percent of physicians who use CO2 lasers had at least one case of
hypertrophic scarring.14 Those scars usually develop in areas with
pruritus, prolonged erythema, and delayed healing that have
become hardened or red.2,10,29 Delayed healing (14–21 days after
laser application) increases the probability of scars (Figure 4).14

They frequently occur in areas that present post-resurfac-
ing contact dermatitis or infection, or where ablation reached
the reticular dermis.2,28 In addition, certain anatomical areas such
as the cervical, perioral, and periorbital regions, or those with
osseous projections such as the mentum, mandible, and malar
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region, are prone to the formation of scars (Figure 5).2,4,10,12,14,29

Patients of higher phototype also present a greater predisposi-
tion for keloid scar formation. This is due to higher levels of
melanin and the increase needed in the absorption of laser light
(at least 40% greater in phototypes III–VI when compared to I
and II). Therefore, extra care is recommended when choosing
laser parameters for patients with phototype III or higher.25

In patients with keloid scars,2,14 a history of radiotherapy,2

rithydoplasty, blepharoplasty, peeling, or dermabrasion,1 or the
use of oral isotretinoin 6 months before or 3 months after the
procedure2 present an increased risk of hypertrophic scar-
ring.1,2,14 The patients selected for resurfacing must not be using
oral isotretinoin – preferably for 1 year, or ideally for 2 or more
years.14

The diagnosis and early treatment of scars are important
for the control of the condition.2 In order to stimulate healing,
areas with slow healing must be treated with pulsed dye laser at

low fluences and with weekly frequency.2,14 Hardened or highly
erythematous areas must be treated with a 1064 nm Nd:YAG
laser and a 585 nm pulsed dye laser, in addition to topical appli-
cation of an ultrapotent or intralesional corticosteroid2,4,6,10,27 and
silicone gel sheets.2,14,27 Minor scars can be treated with 0.05%
clobetasol gel, once daily for 5 days, being repeated once. Also,
1–10 mg/ml intralesional triamcinolone can be used.
Triamcinolone can be combined with 5-fluouracil (5-FU) and
injected one to three times a week (0.1 ml of 10 mg/ml triam-
cinolone added to 0.9 ml of 50 mg/ml 5-FU, 1:9 dilution).14,28

An occlusive fluorinated corticosteroid is recommended by
some authors.14 Manual massage of hardened areas can be ben-
eficial when applied for 10–15 min, three or four times daily.3

Ectropion 
Although a rare condition, ectropion can occur mainly in

the lower eyelids after aggressive laser procedures – even when
fractional lasers are used.4,14,29 Other factors that increase the risk
of ectropion are flaccid eyelids and previous blepharoplas-
ty.4,10,13,14,28,29 A small number of patients can present light and
transient palpebral retraction in the immediate postoperative
period, though this is solved spontaneously.10,14

Low energy densities and few passes are recommended for
infraorbital treatment to reduce risks. In addition, excessive colla-
gen contraction during the procedure must be closely monitored,
as it can lead to exaggerated eversion of the eyelid.4,5,29

Appropriate handling includes massaging the affected eyelid using
an upward motion and using topical corticosteroids, such as clo-
betasol, or intralesional triamcinolone, in combined fashion.
Surgical correction may be needed if the problem persists.10,14,29

Synechia 
Synechia is the improper adhesion of the re-epithelialized

surfaces, which results in the formation of an abnormal mem-
brane during the healing process. It usually occurs in the lower
eyelids on the first days of the postoperative period. Intervention
must be carried out early on, with a local injection of lidocaine
followed by gentle rupture of the membranous surface with a
30G needle. A corrective bandage is then applied for 3 or
4 days.3,28

OTHER SIDE EFFECTS 
Delayed healing of wounds, excessive skin sensitivity to

creams and traumas, and blisters are described in the literature.
Blisters can occur mainly with the use of fractional lasers at high
fluences and densities. It is recommended that the use of topical
retinoid be discontinued several days before the fractional, non-
ablative laser procedure, following reports of blister formation in
patients who were using such substances during treatment.9

Small linear excoriations ranging from 2 to 16 mm can
occur after fractional laser treatment. The most sensitive places
are the upper lip, lower eyelid, and the forehead – probably due
to the difficulty of keeping the laser handpiece in complete con-
tact with the skin in those area.4 There are reports of bruises to
the skin, particularly in regions other than the face, which are

Figure 5: Hypertrophic

cervical scars after contin-

uous CO2 laser treatment.

Figure 4: Delayed healing in the glabella after 1,540 nm Erbium:YAG laser

due to excessive overlapping of pulses. 
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dependent on the handpiece configuration of the fractional laser
used (microthermal zones), especially in 1,440 nm and
1,540 nm lasers. Spontaneous resolution takes place in 2 or
3 weeks.9

A heat-induced ‘recall’ phenomenon has been observed
after resurfacing when using 1,320 nm and 1,440 nm fractional
lasers. Following resolution of post-laser transient erythema,
some patients present a reappearance of erythematous macules
after hot baths or prolonged direct exposure to sunlight.
Although the precise mechanism for this is still unknown, it
seems that participation of neurogenic or histamine cells, or of
mastocytes, may be involved. The phenomenon usually resolves
in 48 h without leaving sequels.4

A recently described complication in two cases relates to
eruptive, post-fractional resurfacing keratoacanthomas. The two
patients presented actinic keratoses in the treated region and,
after an interval of 4–6 weeks into the postoperative period,
developed the condition. The authors believe that the fraction-
al laser used caused follicular trauma and thereby favoured the
development of low-risk  tumors.4,14 Rendon-Pellerano et al.13

described a case of granulomatous reaction in the vermilion
border, starting on the third day after CO2 laser resurfacing,
which was treated with topical and systemic corticosteroids and
improved in 4 months without scar formation. The incidence of
such complications is very low.14

FINAL CONSIDERATIONS 
In general, carefully searching for signs of infection or slow

re-epithelialization in the first 10 days is of paramount impor-

tance. Areas that did not re-epithelialize, present excessive ery-
thema or become painful – uncommon findings in the postop-
erative period – must undergo culture. Persistent erythema is
noticed in those who undergo vaporization at significant
depths, and can persist for about 3 months or longer. PIH can
start to manifest in 4–6 weeks and is almost certain to occur in
patients with a higher phototype. It must be treated aggressive-
ly with a depigmenting agent, followed by ensuring full protec-
tion against the sun by means of blocking agents. A rarer side
effect is the formation of incipient scars which can take place
between the sixth and 12th week. It is important to pay attention
to signs of this as indicated by the excessive stiffening of the skin
and persistent erythema. If those signs are evident, the use of a
topical fluorinated corticosteroid must be implemented. If areas
of slow healing begin to develop strings, fibroses, or stiffening
with elevation of the skin, intralesional injection with triamci-
nolone (alone or combined with 5-FU) must be carried out. 

CO2 and Erbium:YAG laser resurfacing are relatively safe
and effective methods for cutaneous rejuvenation and scar cor-
rection. The technological developments that allowed the frac-
tionation of laser rays reduced the risk of significant thermal
lesions; however, well-designed studies that ratify this decrease in
the occurrence of side effects are lacking. In spite of technolog-
ical improvements, side effects can occur even with experienced
professionals. Additionally, there is no consensus in the literature
about the handling of side effects resulting from the use of lasers.
Preventive measures, combined with prompt recognition of side
effects and their appropriate treatment, reduce their occurrence
and sequels in the long term. ●



Surg Cosmet Dermatol 2011;3(2):135-46.

Laser complications: part II 145

REFERENCES 
1. Belhaouari L, Bailly JY, Grolleau JL, Chavoin JP. Complications des 

abrasions du visage par laser. Complications of laser facial resurfacing. 

Ann Chir Plast Esthet 2004;49:514-20. 

2. Zhang AY, Obagi S. Diagnosis and management of skin resurfacing – 

related complications. Oral Maxillofac Surg Clin North  Am. 

2009;21(1):1-12.

3. Rokhsar CK, Lee SS, Fitzpatrick RE. Resurfacing da pele com laser. 

Zachary CB. Adendo sobre laser Er:YAG. In: Goldberg DJ, editor. Laser e 

luz. Rio de Janeiro: Elsevier; 2006. p. 1-29.

4. Metelitsa AI, Alster TS. Fractionated laser skin resurfacing treatment 

complications: a review. Dermatol Surg. 2010;36(3):1-8.

5. Campos V, Mattos RA, Fillippo A, Torezan LA. Laser no 

rejuvenescimento facial. Surg Cosmet Dermatol. 2009;1(1):29-35.

6. Alster TS, Tanzi EL. Complicações das cirurgias a laser e luzes. In: 

Goldberg DJ, editor. Laser e luz. Rio de Janeiro: Elsevier; 2006. p. 107-15.

7. Kim YJ, Lee HS, Son SW, Kim SN, Kye YC. Analysis of hyperpigmentation 

and hypopigmentation after Er:YAG laser skin resurfacing. Lasers Surg 

Med. 2005;36(1):47-51.

8. Bahmer F, Drosner M, Hohenleutner U, Kaufmann R, Kautz G, Kimmig W 

et al. Recommendation for laser and intense pulsed light (IPL) therapy 

in dermatology. Guidelines. J Dtsch Dermatol Ges. 2007;5(11):1036-42.

9. Narurkar VA. Nonablative fractional laser resurfacing. Dermatol Clin. 

2009;27(4):473-8.

10. Goldberg DJ. Ablative lasers and devices. In: Goldberg DJ, editor. Laser 

dermatology – Pearls and Problems. New York: Blackwell; 2008. p. 126-38.

11. Greve B, Raulin C. Professional errors caused by lasers and intense 

pulsed light technology in dermatology and aesthetic medicine: 

preventive strategies and case studies. Dermatol Surg. 2002;28(2):156-61.

12. França ER. Complicações e efeitos adversos com o uso do laser. In: 

Torezan L, Osório N, editors. Laser em dermatologia. São Paulo: Roca; 

2009. p. 271-3.

13. Rendon-Pellerano MI, Lentini J, Eaglstein WE, Kirsner RS, Hanft K, Pardo 

RJ. Laser resurfacing: usual and unusual complications. Dermatol Surg. 

1999;25(5):360-7.

14. Sullivan SA, Dailey RA. Complications of laser resurfacing and their 

management. Ophthal Plast Reconstr Surg. 2000;16(6):417-26.

15. Berwald C, Levy JL, Magalon G. Complications du relissage laser: une 

revue de 749 patients. Ann Chir Plast Esthet. 2004;49:360-5.

16. Graber EM, Tanzi EL, Alster TS. Side effects and complications of 

fractional laser photothermolysis: experience with 961 treatments. 

Dermatol Surg. 2008;34(3):301-7.

17. Kono T, Chan HH, Groff WF, Manstein D, Sakurai H, Takeuchi M, et al. 

Prospective direct comparison study of fractional resurfacing using 

different fluences and densities for skin rejuvenation in Asians. Laser 

Surg Med. 2007;39(4):311-4.

18. Ross EV, Sajben FP, Hsia J, Barnette D, Miller CH, McKinlay JR. Nonablative 

skin remodeling: selective dermal heating with a mid-infrared laser and 

contact cooling combination. Laser Surg Med. 2000;26(2):186-95.

19. Alam M, Pantanowitz L, Harton AM, Arndt KA, Dover JS. A prospective 

trial of fungal colonization after laser resurfacing of the face: 

correlation between culture positivity and symptoms of pruritus. 

Dermatol Surg. 2003;29(3):255-60.

20. Christian MM, Behroozan DS, Moy RL. Delayed infections following 

full-face CO2 laser resurfacing and occlusive dressing use. Dermatol 

Surg. 2000;26(1):32-6.

21. Setyadi HG, Jacobs AA, Markus RF. Infectious complications after 

nonablative fractional resurfacing treatment. Dermatol Surg. 

2008;34(11):1595-8.

22. Machado-Pinto J. Resurfacing com laser de CO2. In: Torezan L, Osório N, 

editors. Laser em dermatologia. São Paulo: Roca; 2009. p. 44-52.

23. Torezan LA, Osório N, Neto CF. Development of multiple warts after skin 

resurfacing with CO2 laser. Dermatol Surg. 2000;26(1):70-2.

24. Niwa ABM, Macéa JM, Nascimento DS, Torezan L, Osório NES. Laser de 

érbio 2940nm fracionado no tratamento do fotoenvelhecimento 

cutâneo da face – avaliação após 15 meses. Surg Cosmet Dermatol. 

2010;2(1):34-8.

25. Griffin AC. Laser resurfacing procedures in dark-skinned patients. 

Aesthet Surg J. 2005;25(6):625-7.

26. Kontoes PP, Viachos SP. Intense pulsed light is effective in treating 

pigmentary and vascular complications of CO2 laser resurfacing. 

Aesthet Surg J. 2002;22(5):489-91.

27. Willard RJ, Moody BR, Hruza GJ. Carbon dioxide and erbium:YAG laser 

ablation. In: Goldman MP, editor. Cutaneous and cosmetic laser surgery. 

Philadelphia: Elsevier; 2006. p. 175-6.

28. Carcamo AS, Goldman MP. Skin resurfacing with ablative lasers. In: 

Goldman MP, editor. Cutaneous and cosmetic laser surgery. 

Philadelphia: Elsevier; 2006. p. 218-21, 227-8 e 232-3.

29. Fife DJ, Fitzpatrick RE, Zachary CB. Complications of fractional CO2 laser 

resurfacing: four cases. Lasers Surg Med 2009;41(3):179-84.



1. What is the wavelength of a CO2 laser?
a) 810 nm
b) 2,940 nm
c) 1,540 nm
d) 1,550 nm
e) 10,600 nm

2. Which laser’s wavelength is in the short infrared spectrum?
a) 800 nm diode laser
b) 1,450 nm diode laser
c) 1,064 nm Nd:YAG laser
d) All of the above
e) None of the above

3. What are fractional, non-ablative lasers indicated for?
a) Acne scars
b) Postsurgical or trauma scars
c) Melasma
d) All of the above
e) None of the above

4. What is an advantage of fractional, non-ablative lasers compared
to fractional, ablative lasers?

a) Greater efficacy
b) Fewer sessions needed
c) Fewer side effects
d) All of the above
e) None of the above

5. All of the answers below are the early side effects of laser-assisted
post-resurfacing, except for:

a) Petechiae
b) Hypopigmentation
c) Contact dermatitis
d) Fungal infection
e) Abscess

6. Milia cysts are late side effects observed in patients who undergo
ablative resurfacing. After the laser procedure, when do they specifi-
cally occur?

a) In the second week
b) Between the third and eighth week
c) After the 10th week
d) They are not a late side effect
e) They are not a post-ablative resurfacing side effect

7. What is the post-resurfacing side effect expected in 100% of
patients?

a) Transient cutaneous erythema
b) Acne
c) Transient hyperchromia
d) Persistent erythema
e) Milia cysts

8. Non-fractional post-ablative resurfacing hyperpigmentation:
a) Is one of the most common complications
b) Rarely occurs
c) Never occurs
d) Usually appears 1 month after the procedure
e) Options a) and d) are correct

9. After ablative resurfacing it is important to monitor for signs of
incipient scar formation, indicated by excessive stiffening of the skin
and persistent erythema. When do these signs appear?

a) Between the third and fourth week
b) Between the sixth and 12th week
c) After the fourth postoperative month
d) They do not constitute a late side effect
e) They do not constitute a side effect of ablative resurfacing

10. True hypopigmentation is a(n) _________ side effect:
a) Uncommon
b) Late
c) Permanent
d) All of the above
e) None of the above

QUESTIONS FOR CONTINUING MEDICAL EDUCATION (CME)

Answers must be sent using the website
www.surgicalcosmetic.org.br.

The deadline for submitting answers will be provided by email
with a direct link for accessing the journal.
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ABS TRACT
Introduction: Axillary hyperhidrosis is a common problem that can affect sufferers’ per-
sonal and professional lives. Clinical histories and physical examinations are important
tools to assess the severity of the condition and to indicate the most appropriate therapy
for each case. There are a number of treatments for axillary hyperhidrosis, including top-
ical and systemic therapy, iontophoresis, botulinum toxin, and surgical procedures. The
authors have conducted a review of the most important treatments.   
Keywords: hyperhidrosis; ambulatory surgical procedures; botulinum toxins; laser 
therapy; therapeutical approaches

RESU MO
Introdução: Hiperidrose axilar é problema comum que pode afetar a vida profissional e social. A
história clínica e o exame físico são ferramentas importantes na avaliação da gravidade e para indi-
cação da terapia mais apropriada para cada caso. Existem vários tratamentos, incluindo terapia tópi-
ca e sistêmica, iontoforese, toxina botulínica e procedimentos cirúrgicos. Os autores apresentam revisão
das opções terapêuticas mais importantes.
Palavras-chave: hiperidrose; procedimentos cirúrgicos ambulatoriais; toxinas botulínicas; terapia a
laser; condutas terapêuticas.
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INTRODUCTION
The human skin has countless eccrine glands which secrete

the fluid known as sweat. Sudoresis (profuse sweating) helps in
eliminating heat and in balancing body temperature.
Hyperhidrosis is a disorder characterized by the excessive pro-
duction of sweat. Hyperhidrosis can be focal (localized), when it
involves specific areas of the body, or generalized when it
involves the whole body. Generalized hyperhidrosis can have a
physiological cause or be linked to an autonomic dysfunction
secondary to neurological, endocrinological, or metabolic disor-
ders, feverish disorders, malignancies and medications.

1-4

Focal hyperhidrosis is usually localized and symmetrical,
manifesting more frequently in the axillae, hands, feet, and
face.1,2 Eccrine glands are distributed all over the body, with a
greater concentration in the palmoplantar and forehead regions,
being innervated by cholinergic fibers of the sympathetic nerv-
ous system. The physiopathology of focal hyperhidrosis is little
understood. Affected patients do not present any histological
alteration or change in the number of eccrine glands.1,3,5

The most probable cause of focal hyperhidrosis is the neu-
rogenic hyperexcitability or overactivity of the reflex circuits
involving normal eccrine glands. Such hyperexcitability can be
caused by a complex dysfunction of the sympathetic and
parasympathetic routes of the autonomous systems. In addition,
many patients present an exaggerated response to physical and
emotional stimuli, as well as to increases in temperature.1,3,5-7
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Approximately two-thirds of patients describe a positive
family history, suggesting the influence of genetic factors.1 In
the USA, a comprehensive epidemiological study showed that
2.8% of the population suffer from hyperhidrosis, and nearly half
of that percentage report axillary hyperhidrosis. Of the half
reporting axillary hyperhidrosis, one-third present with serious
hyperhidrosis, with symptoms that frequently or permanently
interfere in daily activities and are considered by patients as
intolerable or almost intolerable.2,8,9

Focal hyperhidrosis can lead to a wide range of secondary
medical conditions, such as bacterial or fungal supergrowth,
muscular cramps, eczematous dermatitis and other dermatolog-
ical conditions, in addition to anxiety and other psychological
disorders. However, patients deem the impact on quality of life
as the most important factor.7 Hyperhidrosis can have significant
effects on patients, interfering with their social, professional and
daily relationships, causing a negative impact on quality of life,
and potentially leading to social stigmatization.1,2,10

For practical diagnostic purposes, each patient’s personal
situation should be considered, meaning that any sudoresis that
significantly interferes with the patient’s daily life (physically or
psychologically, either in the social or professional spheres)
should be treated as abnormal.3,5

The Hyperhidrosis Disease Severity Scale (HDSS) is
specifically used for that disorder, providing a qualitative meas-
ure of the condition’s severity, based on how it affects patients’
daily activities. Patients select statements that best reflect their
experience with hyperhidrosis in each of the areas being assessed
(Table 1).

Scores of 3 and 4 indicate serious hyperhidrosis, while
scores of 1 and 2 indicate mild or moderate hyperhidrosis.
HDSS is a practical, simple, and easy-to-understand diagnostic
tool that can be quickly implemented and has shown good cor-
relation with other types of questionnaire. A point of improve-
ment in this scale is associated with a 50% reduction in the pro-
duction of sweat, while two points are associated with an 80%
reduction.1

AXILLARY HYPERHIDROSIS TREATMENTS
Topical treatment
Aluminum chloride and aluminum chlorohydrate salts are

the most common topical treatments for axillary hyperhidrosis.
Used in different concentrations – but never above 20% – the
salts form a compound with mucopolysaccharides, generating a
precipitate that presumably blocks the epidermal ducts or pro-
motes the atrophy and vacuolation of glandular cells.5,11

Usually, the product containing the salts is applied daily on
dry skin (occlusion is recommended for better results) at night-

time and washed off in the morning. As symptoms improve, use
is decreased. Common side effects are a burning sensation and
irritation. They occur mainly in the presence of high concentra-
tions and can limit the benefits of the treatment.5,11 Other topi-
cal products, such as aldehydes, anesthetics, and anticholinergics,
were investigated, but without showing significant benefits.5

Iontophoresis
Iontophoresis involves the introduction of ionized particles

into the skin by means of an electric current in a liquid element
(usually pure water). The exact action mechanism is unknown,
however, it is believed that iontophoresis either stimulates the
occlusion of glandular ducts or affects the electrochemical gra-
dient of sudoral secretion, or can promote a feedback mecha-
nism.5,11

It can cause skin dryness, desquamation and fissures in the
treated site, especially in the axillae, and this limits its use in that
area. Treatment is contraindicated in pregnant women, patients
with a pacemaker or large metallic prostheses, and epilepsy suf-
ferers.5,11

Systemic treatment
The use of oral anticholinergics, such as atropine and gly-

copyrrolate, is limited by the frequent presence of side effects,
such as oral and ocular dryness, constipation, and difficulty in
urination. This type of treatment would, however, be suitable in
cases which do not respond to topical treatments, iontophoresis,
or botulinum toxin.11 In spite of the side effects, the use of anti-
cholinergic agents is recommended before considering surgical
intervention.1

Botulinum toxin
Botulinum toxin Type A  is known for being able to block

sympathetic, post-ganglionic cholinergic fibers in the area
where sudoriparous glands are located. It has been used in the
treatment of focal hyperhidrosis since the 1990s and several
studies have demonstrated its efficacy, safety, and good tolerabil-
ity as an alternative to topical, systemic, and surgical treat-
ments.2,5 The US Food and Drug Administration (FDA) cur-
rently approves the use of type A botulinum toxin as a therapy
to treat axillary hyperhidrosis only.5,11

Although many studies have shown that doses > 50 units
per axilla lead to little significant improvement, 50–100 units per
axilla are frequently used. It is recommended that tests involving
painting the affected area with iodine dye, followed by powder-
ing the affected area with starch, are carried out prior to the
procedure, as the emergence of blue-black staining indicates the
presence and location of sudoresis (Minor test; Figure 1).

My axillae’s sweat is never noticed and never interferes with my daily activities. Score 1

My axillae’s sweat is tolerable, but sometimes interferes with my daily activities. Score 2

My axillae’s sweat is almost intolerable and frequently interferes with my daily activities. Score 3

My axillae’s sweat is intolerable and always interferes with my daily activities. Score 4

Table 1: Hyperhidrosis Disease Severity Scale.
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For better results, patients should discontinue the use of
antiperspirants or other topical treatments 5 days before the
Minor test. Several intradermal injections are applied at intervals
of approximately 1.5 cm. These injections can be made into the
superficial adipose tissue without adverse effects or significant
reduction in efficacy.5

There are no restrictions in patients’ daily life and activities
after the procedure. The toxin’s action usually starts to take effect
after 7–10 days and can last from 6 to 8 months. The pain asso-
ciated with the procedure is usually minimal, with a consider-
able improvement in quality of life after treatment and no sig-
nificant side effects having been described.5 Recent research
indicated that no immunological alterations were found in the
skin of patients with axillary hyperhidrosis treated with botu-
linum toxin.12

SURGICAL PROCEDURES
When clinical options do not offer satisfactory results, a

variety of surgical procedures, including thoracic and localized
surgery (sympathectomy), can be used.

Sympathectomy
Sympathectomy can be carried out non-surgically, using a

phenol or alcohol injection guided by computerized tomogra-
phy. Surgical intervention can be carried out through open or
endoscopic techniques (the latter being more popular). In endo-
scopic sympathectomy, the sympathetic ganglia are destroyed by
excision, ablation or clipping. This modality has been used more
frequently to treat palmar hyperhidrosis with high success rates.
The main problem associated to sympathectomy for focal
hyperhidrosis is the high incidence rate of compensatory
sudoresis in other regions of the body (around 88%).5

Compensatory sudoresis typically starts between 2 and 8 weeks
after surgery, frequently in mild form, however, there have been
reports of severe cases affecting a great number of patients, and
this can greatly  reduce the satisfaction indices associated to the
procedure. In addition to compensatory hyperhidrosis, compli-
cations include paresthesia of the chest wall (approximately
50%), pneumothorax (7%), Horner’s syndrome (< 1%), hemo-

thorax (< 1%), and rare cases of cardiac arrest or arrhythmias.5

The patient satisfaction index is lower when sympathecto-
my is carried out to treat axillary hyperhidrosis when compared
to palmoplantar hyperhidrosis.13

Localized surgery
Localized surgery can be used to treat axillary hyperhidro-

sis and can be carried out under local anesthesia, with or with-
out the systemic administration of an anxiolytic agent. Patients
usually undergo delineation of the axillary region by means of
the Minor test, and this is followed by the injection of local
anesthesia with vasoconstrictor (tumescent or not).14

In all techniques, the target is the complete removal of the
glandular structures of the subcutaneous tissue and deep der-
mis.15 Disadvantages include the potential for scars, partial alope-
cia, or hyperpigmentation. Ecchymosis, partial alopecia, and pain
can occur as self-limiting or short-term effects. With surgeons
becoming more experienced and with techniques, medical
equipment and technology being developed further, the appeal
of using such procedures to treat axillary hyperhidrosis has
increased substantially, bringing improved results and resulting
in fewer complications.14

Some authors suggest classifying localized surgery for axil-
lary hyperhidrosis into three main groups:

Axillary skin and adjacent tissue resection (the most radical
type of surgery)

Subcutaneous removal of tissue without excision of the
skin (incision to access the subcutaneous glandular tissue only;
less invasive) with:

Open curettage, with visualization of the curetted tissue
‘Blind’ curettage, without direct visualization of the curet-

ted tissue (e.g. liposuction with curettage, ablation with laser
through an optical fiber)

Combination of the two methods, resulting in the partial
resection of the skin with the combined removal of the subcu-
taneous tissue and adjacent tissues.15

Skin and subcutaneous resection
Since 1963, when the first study recommending elliptic

excision was published, many excisional techniques to remove or
modify the sweat-producing tissue of the axilla have been
described. Success rates have ranged from 50 to 90%. Case
reports have shown that excisional surgery, at any depth in the
skin, can suffer from complications caused by infection, bleeding,
delayed healing, necrosis, poor healing, or cicatricial contracture.
Scars and restriction in movement remain the most important
complications when using this kind of invasive surgery.5

While some authors believe that radical surgery is more
effective, others describe minimally invasive techniques (such as
liposuction with curettage) as equally good, leading to better
aesthetic results and fewer complications.15

Removal of subcutaneous tissue without skin excision
If a minimally invasive approach is chosen, there is consen-

sus that the final condition of the axillary skin must be similar
Figure 1: Hyperhidrosis area evidenced by means of the Minor test
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to that of a total skin graft, obtaining maximum removal of the
sudoriparous glands.13,15,16

The removal of glandular tissue through curettage or abla-
tion can be carried out in a ‘blind’ manner (i.e. without visual
control; e.g. liposuction with curettage) or with visual control –
usually with the eversion of the surgical wound borders to allow
visualization of the glandular tissue.

Liposuction with curettage
With the aim of reducing the postoperative morbidity

associated with excisional techniques, Jemec17 proposed the sub-
cutaneous curettage of the axillary area. The curettage is carried
out under the skin through a small excision, in an attempt to
destroy the area’s eccrine glandular tissue. Jemec’s study
describes a high efficacy level, with 17 of 20 patients reaching
significant improvement. Since the end of the 1980s, axillary
liposuction has been recommended to destroy and remove glan-
dular tissue, with acceptable efficacy and fewer side effects than
traditional surgical techniques.5

Several studies reported high satisfaction rates when lipo-
suction with curettage was used, usually presenting clinical
improvement of hyperhidrosis in at least 80% of patients, with
minimal adverse effects, speedy return to daily routine, and
resulting in almost undetectable scars.9,18,19 Although rarely in a
complete fashion, hyperhidrosis can recur in some cases.9

Adverse effects, including ecchymoses, minor local infections,
mild cutaneous erosions, loss of axillary hairs, temporary pares-
thesia, seromas, hematomas, desquamation, and low-intensity
postoperative pain, were minimal in all studies.9,16,18,19

The efficacy of liposuction with curettage is ratified when
the aspirate obtained during surgery is analyzed – when normal
or destroyed glands, as well as portions of conjunctive tissue, are
found – showing that the procedure is effective in removing the
glands, as well as allowing the curettage of the deep dermis.15

Studies showed that sharp holes cannulas can be as effec-
tive as the incisions made with scissors, with some studies show-
ing that blunt tip cannulas are less effective in axillary hyper-
hidrosis surgery.15,16,20,21

Some authors suggested that manual curettage is carried
out after liposuction with curettage, aiming at a more complete
removal of the glands,19 while others concluded that the use of
aggressive curettage after liposuction with curettage increased
the rate of complications and, when compared to liposuction
with isolated curettage, did not optimize the improvement in
sudoresis.22

Less experienced surgeons must be careful, avoiding curet-
tage’s excessive aggressiveness, which can result in cutaneous
necrosis. Several end points were described that are likely to
indicate when curettage should be stopped. Those end points
include: complete elevation of the axillary skin over the subcu-
taneous adipose tissue, minor lividness of the axillary skin,
rolling ‘skin to skin’ that allows the palpation of hair follicles, and
the sound made by suction via the cannula (indicating the com-
plete dissection of adipose tissue and dermis).16

While liposuction with curettage shows high rates of
sudoresis reduction, with stable results at the 1 year follow-up,

patients with milder hyperhidrosis do not present significant
improvement when treated with liposuction with curettage.23

In cases of therapeutic failure or recurrence after liposuc-
tion with curettage, the procedure can be repeated with good
probability of improvement and few complications.16

Laser ablation of glandular tissue
There are few scientific descriptions of the use of laser in

the ablation of axillary glandular tissue when treating hyper-
hidrosis. In a recent study, 17 patients with axillary hyperhidro-
sis were treated with 1064 nm Nd-YAG pulsed laser. The laser
was introduced into the subcutaneous tissue through a 300 mm
optical fiber inserted in the skin through a 18G disposable
epidural needle. The tip of the optical fiber extended 2 mm
beyond the needle’s end tip. Although the procedure is well tol-
erated and causes little discomfort, preoperative sedation can be
carried out. After the injection of anesthetic, one or more inci-
sions are made in the axillary region 3 cm from the treated area,
whenever possible. After adequately protecting the eyes of the
patient and of the medical team, the needle is inserted through
the incisions, creating subcutaneous channels. The needle con-
taining the laser is moved within the tissue in direct contact
with the dermis to reach the sudoriparous glands. It is impor-
tant that the needle is moved slowly (approximately 1–2 cm/s).
The treated area usually exceeds the area determined by the
Minor test by 3 cm. Treatment duration is short (average:
30 min). Cold compresses or cooled air are applied before, dur-
ing, and after the procedure to minimize postoperative edema
and discomfort, and to reduce the possibility of skin burns. A
non-adhesive, non-compressive bandage is left on for 24 h. The
postoperative period was well tolerated in all patients, without
pain or significant discomfort. Side effects, including edema,
small burns and seroma, were limited, mild, and temporary. The
patient satisfaction index exceeded 80%.24

Combined surgery (partial resection with removal of glan-
dular tissue)

After demarcation of the affected area (for example, using
the Minor test), a deep elliptical excision is made in the center
of the demarcated area, down to the adipose tissue. The remain-
ing axillary skin delimiting the hyperhidrotic area is detached.
The wound’s borders are everted and the glandular tissue is
removed by ablation, curettage or using surgical scissors. After
the procedure, the tissue is sutured both deeply and superficial-
ly. In some cases, deep stitches reaching the muscular fascia can
be made to better accommodate and anchor the axillary tissue,
reducing the risk of seromas and hematomas. Occlusive dressing
is left on for 24 h. In 15 patients, a 65% average reduction in
sweating with long-term results and minimum adverse effects
was obtained when using this technique.25

DISCUSSION
A Canadian committee has developed an algorithm that

takes into account the severity and location of the disorder. It
was recommended that mild axillary hyperhidrosis is initially
treated topically with aluminum salts. Botulinum toxin should



Surg Cosmet Dermatol 2011;3(2):147-51.

Hyperhidrosis treatment 151

be the second-line therapy in cases that do not respond to alu-
minum salts. In severe cases of axillary hyperhidrosis, botulinum
toxin and topical aluminum chloride are first-line therapies,
with local axillary surgery being considered after failure of other
therapeutic options and before undergoing endoscopic thoracic
surgery.1,11

With regard to localized surgical methods, combined sur-
gery and liposuction with curettage proved effective, with high
patient satisfaction indices and a good safety profile.
Compensatory hyperhidrosis did not occur and, in most cases,
complications were minimal and transient.9 Nonetheless, com-
bined surgery presents some disadvantages. Wide and deep exci-
sions need subcutaneous drainage for 1–2 days. Possible risks in
the acute postoperative phase are hematoma, seroma, pain, and
infection. Atrophic or hypertrophic scars can occur subsequent-
ly.9,26 This is a more invasive method that results in longer hos-

pitalization, higher incidence of local infection, and can result in
additional surgery due to complications. However, it has also
proved more effective than liposuction with curettage in perma-
nently reducing hyperhidrosis. Nevertheless, ease of execution,
the minimum degree of invasion and scar formation, and the
good results using liposuction with curettage are the significant
advantages of opting for excisional surgery. Therefore, liposuc-
tion with curettage has been suggested by several authors as the
primary surgical treatment of choice for axillary hyperhidrosis.9

With regard to laser treatment, in spite of the good results
obtained in some studies, there is a lack of more sophisticated
studies showing the method’s effectiveness and safety profile.

Additionally, localized surgical methods also present good
results in the treatment of axillary bromhidrosis – especially
when accompanied by hyperhidrosis – justifying t use in these
conditions.23,27 

●
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Case Report Congenial melanocytic nevus – surgical
treatment
Nevo melanocítico congênito - tratamento cirúrgico

ABS TRACT
Giant congenial melanocytic nevi are uncommon lesions that have a higher risk of devel-
oping into cutaneous melanomas. When located on the face, they can cause neurological
problems, including leptomeningeal melanocytosis and epilepsy. They can also be unat-
tractive. A case of a 17-year-old female patient with congenial melanocytic nevus affect-
ing one-third of the right side of her face is reported. The patient underwent the lesion’s
resection and reconstruction with a partial skin graft in a single surgery. The objective of
this study was to demonstrate a therapeutic proposal for congenial melanocytic nevi locat-
ed in the periorbicular region.
Keywords: nevus, pigmented; nevi and melanomas; skin; transplantation, autologous

RESU MO
Nevos melanocíticos congênitos gigantes são lesões raras que apresentam risco aumentado de trans-
formação em melanoma cutâneo. Quando localizados na face podem causar deficit neurológicos,
incluindo melanocitose leptomeníngea e epilepsia. Implicam risco de comprometimento estético impor-
tante. Relata-se caso de paciente do sexo feminino, de 17 anos, com nevo melanocítico congênito
acometendo um terço da hemiface direita. Foi submetida à ressecção da lesão e reconstrução com enx-
erto de pele parcial em um único tempo cirúrgico. O objetivo deste trabalho é demonstrar proposta
terapêutica para nevos melanocíticos congênitos localizados em região periorbital. 
Palavras-chave: nevo pigmentado; nevos e melanomas; pele; transplante autólogo
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INTRODUCTION
Congenital melanocytic nevi are present at birth and

appears as a dark plaque, with hairs and a verrucose or thick sur-
face. They occur in 1% of newborns.1,2 Although most
melanocytic nevi are small, some reach large sizes. There are sev-
eral definitions for giant melanocytic nevi (GMN), according to
their size and location. Kopf and others suggest an arbitrary
dimension for giant nevi of 20 cm; Pilney and colleagues con-
sider a nevus in the face to be giant if it cannot be completely
excised and sutured primarily in a single surgery; and Perhs
measures it in palms (of the hand).3

The exact incidence of melanoma in GMN is unknown,
nevertheless it is believed that there is a 4-10% risk of occur-
rence during an individual’s life. 1 Rhodes calculated the risk of
melanoma as 16 times greater in patients with GMN than in the
general population.3 Lesions in the head, neck and posterior
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middle line, and giant lesions with satellite lesions are at risk of
leptomeningeal and neurocutaneous involvement. 

Large pigmented facial nevi are unattractive and cause psy-
chosocial difficulties.3 The purpose of the treatment is the total
removal and reconstruction of the lesion, focusing on aesthetics
and function.

A number of reconstruction techniques are proposed, such
as cutaneous grafts of partial or total thickness, flap rotations, tis-
sular expanders or the use of cultivated autologous skin cells.
This study’s objective is to describe a surgical treatment for
facial GMN, with reconstruction through partial skin graft.

CASE REPORT
A 17-year-old female patient, originally from the city of

Barretos, SP – Brazil, presented at the medical visit with a black-
ened asymmetric plaque, with regular borders, occurring in the
right middle third of the face, encircling the periorbital, maxil-
lary and malar regions, and the lower third of the ipsilateral
frontal area, measuring 9 cm at its longest axis (Figure 1). The
clinical general and neurological examinations did not present
alterations.

The patient underwent the total exeresis of the lesion
(Figure 2); the reconstruction was conducted using a partial skin
graft from the right thigh. The attachment was made with a
brown’s dressing (Figures 3 and 4). A hypertrophic scar formed
during the healing process, which improved after intralesional
injections of corticosteroid (40 mg/ml triamcinolone acetonide,
injectable suspension). Two 20 mg/ml applications were carried
out at an interval of 30 days, combined with the use of a sili-
cone sheet for local compression. Satisfactory results were veri-
fied in the post-operative period (Figures 5 and 6). Cosmetic
camouflage with tattoo was carried out in the superciliary
region.

the histologic examination showed groups of nevus cells
without atypias in the dermal-epidermal junction and in the

superficial and medium dermis, which characterized a com-
pound melanocytic nevus (Figure 7).

DISCUSSION
In 1832, the magazine Monograph of Dermatology published

a report of a “waist coat and drawers type nevus.” A more accu-
rate description of a GMN was made in 1869, with its malig-
nant potential noted by Jablokoff and Klein ten years later. In
1939, Conway described 40 cases; in 1959, Russel and Reyes
reported on 53 cases; and Greeley and others presented 56 cases
– of which half involved the face and hand.4

Approximately 2% of all melanomas occur in children and
teenagers. Due to delayed diagnoses and the tendency towards a
greater thickness (> 1.5 mm), melanomas tend to be more
aggressive in that age group. One-third of cases originate from
congenital melanocytic nevi. Signs suggesting melanoma
include nodules, irregularities in the borders and texture, and
colorimetric variations. In addition, malignant cells can also
originate from dermic melanocytes and subcutaneous tissue,
which hampers visual monitoring.1

Margulis and colleagues referred to the functional prob-
lems, such as ptosis, that periorbital GMN can cause due to the
weight they exert on the upper eyelid, ectropion secondary to
the exophytic growth in the lower eyelid and chronic irritation
of the cornea due to unordered growth of cilia.5

There is controversy about when the lesions should be
removed. Although the real risk of malignization and what con-
stitutes a dangerously large lesion are not known, many recom-
mend early excision.3 Arons and colleagues agree with Rhodes
that treatment should start when the infants are 10-14 months
old.6 Warner and others prefer to start at six months due to the
good elasticity of the skin at that age and the increased risk of
malignant transformation at the age of three.1

Several therapeutic procedures, such as topical application
of nitric acid, phenol, cryotherapy, electrodissection, irradiation,
dermabrasion and, more recently, laser have been proposed. The
great disadvantage of those treatments is that histological evalu-
ation of the lesion is impossible.

Margulis and colleagues treated 44 patients with palpebral

Figure 1-
Melanocytic

nevus on the

right side of 

the face

Figure 2 - Surgical exeresis of the nevus
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and periorbital lesions using full thickness expanded grafts from
the supraclavicular region as the first choice for larger nevi and
reconstruction of adjacent tissue after six months, in order to
avoid the distortion of the palpebral  canthi and cicatricial ectro-
pion due to the retraction of the grafts.5 In their surgical algo-
rithm for complex facial nevi, Gur and Zuker used z-plasty in
two cases and serial reconstruction (including tissular expansion,
flaps, grafts and serial excisions) in 11 cases. The larger perior-
bital lesions were grafted with total thickness retroauricular
skin.3 In addition to the combination of tissular expansion and
graft, Warner and others used cultivated autologous cutaneous
cells, which provides cosmetic results, malleability and durabili-
ty comparable to those of grafts, reducing the donor area’s mor-
bidity.1

Flaps and cutaneous grafts are the main surgical procedures
for tissular repair. Flaps can be defined as transfers of tissues con-
nected to a vascular pedicle, and can be local (to cover an area
close to that of the tissular loss) or from a distance (to cover
non-adjacent areas, transferred in a free or indirect manner, with
tubular flaps). Local flaps have the advantage of presenting prac-
tically the same characteristics as the defective skin; they are not

always accepted in the face, however, due to the physiognomic
alterations that they can cause.7 Grafts are skin sections that are
completely detached from the original area, without a pedicle,
and transferred to the area to be repaired. They are classified as
partial or total grafts according to the thickness of the dermis,
and can be thin (0.15-0.30 mm), intermediate (0.30-0.45 mm)
or thick (0.45-0.60 mm). Those of total thickness are thicker
than 0.60 mm.7 Intermediate grafts are recommended for facial
lesions more than 3 cm in diameter. The lateral and medial face
of the thigh, the forearm and gluteus are donor sites.

The grafts are removed with Blair’s blades or electric or
pneumatic dermatomes. After the fixation of the graft, the appli-
cation of a compression bandage is recommended to promote
direct contact with the bed’s vasculature, and to almost com-
pletely immobilize the area.7 The graft’s integration process takes
between five and seven days, when the vascularization is com-
plete; the retraction and subsequent distention takes one to two

Figure 4 – Brown’s dressing

Figure 6 –
Seven months

after the 

procedure

Figure 5 - Two months after the procedureFigure 3 - Grafting



Figure 7 - histological samples of skin showing agglomerations of nevus

cells in the dermis without atypias
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months. Reinnervation, as well as color modifications, take place
in the final phase.7 Late complications described are ectropion
(in 6% of cases) and unattractive scars (in 16.7% of cases).3

In conclusion, the surgical treatment of periorbital region
congenital melanocytic nevi reduces the probability of malig-
nization and reverses the stigma associated with the aesthetic
deformity. Skin grafts constitute an excellent reconstructive
method following the resection of the GMN. ●
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ABS TRACT
Introduction: The granular cell tumor was first described by Abrikossoff in 1926. It is a
benign, uncommon neoplasia, most frequently found on the tongue. It occurs in the vulva
in 5 to 6% of cases. Its histogenesis is not known for sure, but is probably linked to Schawann
cells. It is treated surgically, with a good prognosis. The tumors may recur, and some may
become malignant according to the literature. The authors describe a case of a vulvar nod-
ule with a histopathologic diagnosis of granular cell tumor, which was successfully treated
with surgery.
Keywords: vulva; vulvar diseases; vulvar neoplasms, granular cell tumor.

RESU MO
Introdução: O tumor de células granulosas foi descrito por Abrikossoff em 1926. Trata-se de neo-
plasia benigna, incomum, observada mais frequentemente na língua e, em percentual de cinco a 6%
dos casos, na vulva. Sua histogênese é incerta, provavelmente ligada às células de Schwann. O trata-
mento é cirúrgico, com bom prognóstico. Podem ocorrer recidivas, e existem descrições na literatura de
malignidade. Os autores relatam caso de paciente com nódulo na vulva com diagnóstico histopatológi-
co de tumor de células granulosas, tratado cirurgicamente com sucesso.
Palavras-chave: vulva; doenças da vulva; neoplasias vulvares, tumor de células granulares.
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INTRODUCTION
A granular cell tumor was first described by Abrikossoff in

1926, in a patient with a lesion on the tongue.1 It is a neoplasia
of uncertain histogenesis, probably linked to Schwann cells, with
a typical histological appearance, presenting polygonal cells with
the characteristic granular cytoplasm.2,3 The most frequent site is
the tongue, but they can occur in the oral mucous membrane,
gastrointestinal tract, biliary tract, musculoskeletal system, sali-
vary glands, breasts, prostate, pituitary gland and, with lower fre-
quency, in the vulvar 4 and clitoridian 2 region. Granular cell
tumors affect more blacks, prevailing in women aged 20 to 50.3,4

They usually appear as a single, asymptomatic or painful
nodule, with a color that varies from brownish to red, or cov-
ered by normal skin. Cases with multiple lesions have been
reported.4

The recommended treatment is the surgical exeresis of the
lesion. The prognosis is usually good, with cases of recurrence
probably correlated to the incomplete removal of the tumor.
These tumors rarely become malignant.2 The authors report a
case of Abrikossoff tumor (granular cell tumor) with uncom-
mon features in the vulva, which was treated surgically without
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The histogenesis of granular cell tumors is uncertain. It is
believed that the tumors are caused by alterations in the cellular
metabolism of Schwann cells – a hypothesis that is reinforced by
the constant presence of the S-100 protein in the immunohis-
tochemistry, which appears with cytoplasmic pattern positivity,
3 which has also occurred in the present case.

Microscopically, polygonal cells with small nuclei and
cytoplasms are observed, which contain abundant eosinophilic
granular substance. Other neoplasias, such as angiosarcoma,
leiomyoma, dermatofibrosarcoma protuberans and basal cell car-
cinoma, can also present granular cytoplasm, however they pres-
ent other histological and immunohistochemical characteristics
that distinguish them from Abrikossoff tumors.2

Granular cell tumors clinically present as an asymptomatic
nodule, painful or slightly pruriginous, normochromic, brown-
ish or erythematous hyperchromic, varying from 0.5-3.0 cm in

reincidence after 36 months.

CASE REPORT
A 48-year-old black female patient, originally from Santo

André, São Paulo, Brazil was referred to the Gynaecology
Service presenting a brownish, painless nodule approximately 
2 cm in diameter. The nodule was movable in relation to deep-
er planes, as it was located in the left labium majus, close to the
clitoris (Figure 1). A biopsy was carried out using a 3 mm der-
matologic punch, with a histopathologic diagnosis of granular
cell tumor (Abrikossoff tumor).

The excision and suture of the lesion was carried out
under infiltrative local anesthesia (lidocaine chlorhydrate with
norepinephrine 1:50,000). The macroscopic analysis of the
excised tissue showed a whitish proliferation of poorly defined
margins (Figure 2). The histopathologic examination, carried
out using hematoxylin-eosin (HE) staining, revealed an epider-
mis with pseudoepitheliomatous hyperplasia, both in the super-
ficial and deep dermis, and cellular proliferation with the
appearance of small blocks, permeated by thin bands  of dense
conjunctive tissue (Figure 3). The proliferated cells present wide
cytoplasm containing thin, PAS-positive granulation. The nuclei
were centered and without atypias. The immunohistochemistry
was positive for S-100 and enolase, both with a cytoplasmic pat-
tern. Results were negative for CEA and HMB-45. There was
no recurrence in the follow-up period of 36 months after sur-
gery (Figure 4).

DISCUSSION
Granular cell tumors, also known as Abrikossoff tumors or

granular cell myoblastomas, are uncommon and are found in
several sites, most frequently on the tongue. They can occur on
the vulva, mainly in the labia majora.5 Only 5-6% of the cases
reviewed in the medical literature occurred in the vulvar
region.6

Figure 1 - Left labium majus: presence of brownish nodule approximately

2 cm in diameter
Figure 3 - Hematoxylin-eosin staining: cell proliferation, with granular

cytoplasm arranged in blocks, permeated by collagen bars (200x)

Figure 2 - Macroscopic examination showing a whitish tumor with a 

poorly defined margin
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diameter.7 The differential diagnosis in the vulvar case includes
Bartholin gland cysts, lipoma, papilloma, hidradenoma and
fibroma.8 Malignant transformation can occur in 1-2% of cases.9

Clinical diagnosis is very difficult, especially in the vulvar
region, due to the rarity of this lesion and its capacity to mimic
other pathologies that are more frequently found in that loca-
tion; in general, it requires a histological diagnosis.

The recommended treatment is the surgical exeresis of the
lesion. Local recurrence of the lesion can occur in 15% of cases
if the excision is incomplete.10 In the present case, the lesion was
completely removed, without recurrence after 36 months of fol-
low-up.●
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cytoplasmic pattern
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New techniques Correction of transverse overcurvature
of the nail using autologous dermal graft
Correção de hipercurvatura transversa da unha utilizando
enxerto de derme autóloga

ABS TRACT
Introduction: Transverse over cur va tu re is a com mon inaes the tic and pain ful defor mity
of the nail plate. There are seve ral con ser va ti ve and sur gi cal tech ni ques for trea ting this
con di tion. We des cri be a sim ple and cost effec ti ve tech ni que using auto lo gous der mal
grafts.
Keywords: nail disea ses; nails; nails, mal for med; nails, ingrown; ambu la tory sur gi cal pro -
ce du res.

RESU MO
Introdução: A cur va tu ra trans ver sa é uma defor mi da de ines té ti ca comum da lâmi na ungueal.
Existem várias téc ni cas, con ser va do ras e cirúr gi cas, empre ga das no tra ta men to dessa con di ção. O pre -
sen te estu do des cre ve uma téc ni ca sim ples e de baixo custo, que empre ga enxer tos dér mi cos autó lo gos. 
Palavras-chave: doen ças da unha; unhas; unhas mal for ma das; unhas encra va das; pro ce di men tos
cirúr gi cos ambu la to riais.
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INTRODUCTION
Transverse over-curvature of the nail can be classified into

3 types: pincer nail, tile nail and folded nail.1,2 Although the eti-
ology is uncertain, it has been attributed to conditions such as
tumors, psoriasis, exostosis and others.3,4 Although the big toe is
frequently affected, this deformity can occur in other digits.5

The curvature increases distally, pinching the soft tissue beneath
the nail plate, causing severe pain and sometimes secondary
infection. Treatment is recommended if the patient has pain,
inflammation, difficulty wearing shoes or cosmetic complaints.
This condition usually affects a patient’s daily activities and qual-
ity of life.4

Several surgical treatments have been reported, but until
now there has not been a universally accepted technique.4 Zook
suggested placing dermal grafts under the lateral nail beds
between the paronychial fold and the phalanx to flatten the nail
bed. Removal of hypertrophy of lateral and distal nail folds using
Howard-Dubois s technique or U shape techniques6 are
described as a surgical correction, especially when an osteophyte
of the distal phalanx is removed and the nail bed must be flat-
tened. This article describes a procedure that combines both of
these techniques to flatten and widen the nail bed and correct
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the dense adherence of the nail bed to the periosteum, in order
to prevent a reattachment of the nail bed to the distal phalanx
and preserve the nail matrix.

METHODS
The nail plate is removed after a distal block anesthesia and

the placement of a tourniquet (Figures 1 and 2). An elliptical
wedge of soft tissue, approximately 5 mm wide, is excised with-
in the distal lateral wall and removed down to the bone, as in
Howard-Dubois s technique. The dermal graft is performed
after the epidermis and fat tissues have been removed using scis-
sors. The graft is then divided into two fragments of about 15
mm each (Figure 3). The lateral paronychial attachments to the
bone are longitudinally freed with a blunt spatula, creating a
tunnel from the open wound to the matrix on both sides
(Figure 4). The dermal grafts are placed inside these tunnels to
flatten the nail bed, as in Zook’s technique. Finally the incision
is closed with mononylon 4-0 (Figure 5). After the procedure,
analgesics are prescribed and the suture stitches are removed
after 7 to 14 days. 

Figure 1 - Distal wing block 

anesthesia 

Figure 2 - Exposed nail bed

Figure 3 - Dermal grafts

Figure 4 - Creation of the tunnels

Figure 5 - Closure after graft insertion

RESULTS
Immediately after the procedure it is possible to note the

flattened nail bed due to the elevation of the nail matrix in the
places where the grafts were placed. The pain is light to moder-
ate in the first days, being more intense when there is necessity
of osseous rectification. The use of closed shoes is allowed after
approximately 4 weeks, with clear improvement of the pain
when walking, as compared to the period before the procedure.
The new nail grows with a flattened plate and an elongated bed,
with excellent esthetical and functional results. (Figures 6 and 7).
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DISCUSSION/CONCLUSION
The transverse over-curvature of the nail is a nail appara-

tus alteration considerable prevalent in the population, leading
to esthetical and functional problems. A number of correction
techniques are described in the literature. The present method is
aimed at combining two diverse techniques by excising the hal-
lux’s hypertrophy (according to the Howard-Dubois tech-
nique), using that material as a dermal graft (according to the
Zook’s technique), rather than discarding it. With the synergy
generated from the combined techniques, this procedure takes
less time, less anesthesia and avoids an unattractive scar in the
donor area for the dermal graft. ●

Figure 6 - Transverse 

over-curvature of the nail

before the procedure

Figure 7 - Same patient after

correction with dermal grafts
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ABS TRACT
Reconstructions of the auricular pavilion are complex, especially when there is a loss of
cartilaginous support. A case of chondrocutaneous defect reconstruction, after the exere-
sis of a basal cell carcinoma in the upper third of the auricular pavilion, is reported.
Silicone fiber was used to model and provide support for the ear. The technique of using
cartilage or compound grafts in the auricular pavilion is described.
Keywords: ear car ti la ge; sur gery, plas tic; ear der for mi ties, acqui red; ear; pros the ses and
implants.

RESU MO
Reconstruções do pavi lhão auri cu lar são com ple xas, prin ci pal men te quan do há perda do supor te car -
ti la gi no so. Relata-se caso de cor re ção de defei to con dro cu tâ neo após exé re se de car ci no ma baso ce lu lar
no terço supe rior do pavi lhão auri cu lar, uti li zan do fibra de sili co ne com o obje ti vo de mol da gem e
sus ten ta ção da ore lha. Demonstra-se opção do uso de enxer tos de car ti la gem ou com pos tos no pavi -
lhão auri cu lar.
Palavras-chave: car ti la gem da ore lha; cirur gia plás ti ca; defor mi da des adqui ri das da ore lha; ore lha;
pró te ses e implan tes.
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INTRODUCTION
Auricular pavilion reconstructions are complex due to the

anatomic peculiarity of the region. Congenital and acquired
deformations have stimulated the development of new tech-
niques for centuries. Due to the risks and complexity of per-
forming cartilaginous grafts, auricular molds made of synthetic
materials (silicone, polyethylene, nylon mesh and Teflon, among
others) were used in the 1960s and 1970s.1 We report a case in
which silicone fiber, often used in orthopedic surgeries, was used
to mold and temporarily support the upper third of the ear.

METHODS
A 68-year-old healthy female patient presented with a 1.5

cm lesion, infiltrated and adhered to the cartilaginous plan in
the upper third of the left helix, which was diagnosed as a basal
cell carcinoma (Figure 1). The exeresis of the lesion and corre-
sponding cartilaginous structure was able to preserve only the
posterior face of the auricular pavilion (Figure 2) – which lost
its support completely. Due to the size of the defect, and with
the goal of preserving the original curvature and creating sup-
port for the reconstruction, a decision was made to use the type
of flexible silicone fiber that is used in orthopedic surgeries.
(Oval tendon spacer, Medicone, Cachoeirinha – RS, Brazil)
(Figure 3). After implanting the silicone fiber up to the edge of
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the surgical defect, the area was covered again with a wide trans-
position flap originating from the preauricular region (Figures 4
and 5). The separation of the flap took place in a second surgery,
four weeks later, when the wound opened and the implant
became visible (Figures 6 and 7). An infection developed at the
site of the dehiscence, which did not respond to topical or sys-
temic antibiotic therapy. The proximal portion of the fiber
extruded and was removed after eight weeks; the infection
healed and the aesthetic results were satisfactory (Figure 8).

DISCUSSION
Defects in the auricular pavilion can be classified accord-

ing to their location (upper, middle and lower third) and thick-
ness: total (loss of the cartilage) or partial (only the skin).1 A
great number of reconstruction techniques have been described
in the literature, with appropriate grafts or flaps for each area,
which yield good aesthetic results.1,2

Small chondrocutaneous defects can be resolved with
direct suture,1,3 however large total thickness defects are difficult
to repair due to a lack of cartilaginous support. When the pavil-

ion’s contour is not affected, healing by second intention for
small lesions or a simple graft for larger lesions ensure excellent
reconstruction results.2 In cases where the outer support is
affected, complex techniques involving compound or cartilage
grafts (costal, ipsi or contralateral auricular pavilion  covered by

Figure 1 - Before

the procedure

Figure 3 -
Adaptation of the

silicone fiber

Figure 2 - Intra-

operative period

after the removal of

the cartilage of the

upper third of 

the ear

Figure 4 -
Preauricular 

transposition flap

Figure 5 - Before

the second surgery

and dehiscence

with exposure of

the implant
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local flaps, are necessary. Compound grafts taken from the oppo-
site ear are useful for defects of up to 1.5 cm. However, the risks
of necrosis of the graft and sequela in the donor ear reduce their
acceptance and applicability.1,2 The costal cartilage was initially
used for the reconstruction of congenital deformations of the
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Figure 6 -
Immediately after

surgery

Figure 7 - Late

post-operative

period with 

infection

Figure 8 - Late

post-operative

period after

removing the

fiber, with the 

resolution of the

infection

auricular pavilion,1 supplying cartilage pieces that must be
molded as required. The techniques for obtaining it demand
experience on the part of the surgeon, and complications, such
as chronic residual pain and pneumothorax, can occur.1,3

Auricular cartilage from the opposite ear is currently the
most frequently used in reconstructions of acquired lesions of
total thickness, for it allows a more delicate and flexible support,
in addition to a more straightforward removal and a minor
residual scar.1,2

In an attempt to avoid wide incisions in both ears, and
based on recent reports in the literature,3 a decision was made
to use the thin and flexible silicone fiber that is used in tendon
reconstructions in hand surgeries.4 That material generates little
inflammatory response and helped support and maintain the
auricular pavilion’s shape, making it possible to cover the whole
defect and the fiber with a preauricular transposition flap, result-
ing in a very satisfactory aesthetic result.

The main risks associated with the use of synthetic mate-
rials are infection and the extrusion of the product 1,2 – which
have historically discouraged their use.1 In this case, these events
occurred two months after the procedure, probably due to the
dehiscence that occurred in the flap’s suture. After that period,
even with the removal of the implant, the fibrosis generated in
the healing site of the flap on the posterior face of the ear was
enough to maintain the support and shape of the auricular
pavilion. This technique is a viable alternative to the use of car-
tilage or compound grafts in the auricular pavilion. ●
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New techniques Correction of unaesthetic hair 
transplantation
Correção de transplante capilar inestético

166

ABS TRACT
When outdated techniques and large skin grafts are used in hair transplants, the results are
unattractive and disfiguring. More recently, natural looking results have been achieved by
transplanting follicular units. The correct shape and implantation level in the hairline con-
tribute to a natural appearance. Correction methods include: camouflage with follicular
units, removal of transplanted hairs and suture, reduction of the scalp, correction of scars,
and laser therapy. In this article, the combination of different surgical techniques and laser
epilation are described with satisfactory results in the correction of hair transplants.
Keywords: hair; transplantation; lasers.

RESU MO
Transplantes capilares utilizando técnicas ultrapassadas e enxertos grandes resultam em aparência
inestética e desfigurante. A naturalidade dos resultados foi conseguida mais recentemente com o trans-
plante de unidades foliculares (UF). Contribuem para a naturalidade o desenho correto e o nível de
implantação da linha frontal. Os métodos de correção incluem: camuflagem com unidades foliculares;
remoção de cabelos transplantados e sutura; redução do couro cabeludo, correção da cicatriz e laserter-
apia. Descreve-se associação de técnicas cirúrgicas diversas e epilação por laser com resultados satis-
fatórios para correção de transplantes capilares. 
Palavras-chave: cabelo; transplante; lasers.

INTRODUCTION
Hair transplants attempt to restore the natural look of the

hair. An important aspect of hair restoration involves the correc-
tion of previous transplants that were carried out using outdat-
ed methods, which led to disfiguring results.1 In the past, trans-
plants were carried out using 3-4 mm grafts containing up to 25
hairs, which created an artificial appearance.

In the 1990s, a new method that transplanted follicular
units (FU) was developed.2 Since then, several advances in the
technique have contributed to ever more natural results. FUs
correspond to the anatomical clustering of hairs and contain
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from one to four terminal hairs, in addition to vellus hairs, the
erector muscle of the hair, and a sebaceous gland.

In addition to the use of FUs, another decisive factor for
natural results is the correct demarcation of the transplant‘s hair-
line which must be compatible with the patient’s gender, eth-
nicity and age. Rather than adhering to rigid rules, creating the
new hairline requires the surgeon to have an artistic sensibility.

In men, the implantation level of hairs in the hairline varies
according to the individual, usually located in the transition of
the vertical forehead to the horizontal scalp. The frontotempo-
ral recessions must remain positioned in the sagittal line passing
through the outer corner of the eyes. The FUs of a thread of hair
are positioned more anteriorly with similar angulation, howev-
er they are intentionally distributed irregularly in order to recre-
ate the natural pattern.

Unfavorable transplant results are classified into three cate-
gories: technical mistakes, poor planning and complications.3,4
Correction methods include: 1) anterior camouflage with FUs;
2) removal with or without redistribution of transplanted hairs
and suture of the defect; 3) reduction of the scalp; and 4) cor-
rection of the scar. In special situations, the removal of hairs can
be carried out using laser, which can also improve the scar’s
appearance.1,4,5

CASE REPORT
A 35-year-old male patient had two sessions of hair trans-

plant at another medical service in January and July 2005. Grafts
of six to 12 threads each had been implanted, in diverse direc-
tions (some inverted causing inclusion cysts); and almost all in
low hairline. Unsatisfied with the result (Figure 1), the patient
sought the medical service where the authors work. He was
using 1 mg/day finasteride and 5% minoxidil, denying comor-
bidities.

METHODS
The first corrective surgery was conducted in November

2005, when the larger and poorly positioned grafts were
removed with punches of 2-3 mm, followed by sutures with
mono nylon 6-0 thread. Among the fragments removed with
the punches, the FUs were reimplanted in the same surgery
more posteriorly in the front region and were separated with
the assistance of a stereomicroscope. The inclusion cysts were
extirpated.

The epilation was started one month later with 800 nm
diode laser in areas that had smaller grafts with varied angula-
tion and transfixed follicles. Four sessions at one-month inter-
vals were carried out (Figure 2).

In March 2006, a transplant of about 1,450 FUs was car-
ried out in the frontal region. The 25 x 1 cm donor area at the
back of the head included the old scar (Figure 3). A second
transplant was conducted in July 2007, using approximately

Figure 1: Frontal view in the initial consultation

Figure 2: Frontal view after exeresis of poorly positioned frontal punches

and 4 laser sessions

Figure 3: Frontal view before FU transplant 
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1,300 FUs harvested from the back of the head, in the upper
parietal region and anterior periphery of the vertex (Figures 4
and 5).

RESULTS
The treatment was concluded with periodic 800 nm diode

laser epilation sessions (four sessions with monthly intervals),
when a progressive improvement of the dilated pores and scars
resulting from the initial corrective surgery were observed
(Figure 6). 

Figure 5: Frontal view after FU transplant and 4 laser sessions 

(note the improvement of the dilated pores in the frontal region)

Figure 6: Frontal view after FU transplant (note dilated pores of grafts

were removed in the frontal region)

Figure 4: Superior

view before FU

transplant 

DISCUSSION / CONCLUSION
Hair transplants with larger grafts frequently result in an

artificial appearance, contributing to the stigmatization of both
patients and hair transplant surgery. Combined techniques for
correcting hair transplants can improve patients' appearance and
quality of life. ●
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ABS TRACT
Seborrheic keratosis are benign epithelial tumors that are usually easily diagnosed through
clinical and dermatoscopic examination. They can sometimes resemble malignant lesions,
especially melanoma. This article illustrates two such cases, highlighting the detailed der-
matoscopic observations that help distinguish these lesions, to help increase the accuracy of
diagnoses.
Keywords: keratosis, seborrheic; melanoma; dermoscopy.

RESU MO
Queratoses seborreicas são tumores epiteliais benignos de diagnóstico usualmente fácil pelo exame clínico
e dermatoscópico. Em algumas situações podem simular lesões malignas, em especial o melanoma. O pre-
sente artigo tem como objetivo ilustrar dois desses casos e enfatizar a observação dermatoscópica cuidadosa
na busca de aspectos menos comuns dessas lesões que podem ser determinantes para o aumento da acurá-
cia diagnóstica.
Palavras-chave: ceratose seborreica; melanoma; dermoscopia

Seborrheic keratosis is a benign epithelial tumor that is
formed by epidermal proliferation at the expense of basaloid
cells, which can be pigmented. It is more common from the age
of 50 and in Caucasians.1 Its etiology is unknown, but it may run
in families and be influenced by growth factors.1

Clinically, it manifests as a plaque or papule with a waxy
appearance, usually brownish and well delimited, which can
manifest in any area of the skin  especially in photoexposed
areas, excluding the palmoplantar region.

During dermatoscopy, it is mainly characterized by milia-
like cysts (round and yellowish intraepidermal formations filled
with keratin) and comedo-like openings (chestnut brown-black
invaginations, filled with keratin and with well defined borders).2, 3

Although those characteristics can also be observed in papillo-
matous melanocytic nevi, they are very common in seborrheic
keratoses. Other verifiable traits are moth-eaten or jelly borders
in plane lesions, and a cerebriform aspect in more papulous ones.

Its diagnosis does not usually present difficulties, although
in some situations it can simulate melanoma in the clinical and
dermatoscopic examinations.2 Therefore a histological study is
required to confirm the diagnosis in such cases. The article dis-
cusses cases that characterize seborrheic keratoses resembling
melanoma.

Case 1:
A 69-year-old female Asian patient presented an irregular

pigmented lesion in the lumbar region, with no other similar
lesions on the skin. She could not specify for how long she had
had it and’ did not have a history of melanoma. In the dermato-
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sional biopsy of the lesion. The histological diagnosis was that
the lesion was a seborrheic keratosis (Figures 3 and 4).

COMMENTS
Dermatoscopy, or microscopy epiluminescence, is a non-

invasive and practical examination that emerged a few decades
ago as an important subsidiary tool in diagnosing pigmented
lesions. This method helps differentiate non-melanocytic and

scopic examination, the lesion appeared asymmetric, with pig-
mentation varying from light to dark brown, forming an amor-
phous area, with a delicate pigmentary network in most of the
lesion and an area of eccentric hyperpigmentation where the
pigmentary network was thicker and there were blotches. Due to
the possibility of melanoma, an excisional biopsy was performed,
with the histopathologic examination results determining that it
was a pigmented seborrheic keratosis (Figures 1 and 2).

Case 2:
A 63-year-old white female patient presented with a

blackened irregular lesion on the back that she noticed three
months previously. She described a family history of skin can-
cer, without specifying the type. In the dermatoscopic examina-
tion, the asymmetry of the lesion was clear not only regarding
the shape, but also the variability of colors (light brown, dark
brown, black, grayish and bluish white). Irregular points, blotch-
es and a bluish-white veil were observed. Due to a strong suspi-
cion of melanoma, a decision was made to carry out an exci-
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Figure 1-
A. Clinical appearance;

B. Dermatoscopic 

appearance;

C. Dermatoscopic 

appearance – details of the

eccentric hyperpigmenta-

tion area

A

B

C

Figure 2-
A. Histologic appear-

ance – panoramic view;

B. Histologic appear-

ance – details of the

proliferation of basaloid

cells area;

C. Histologic appear-

ance – pseudo-horn

cysts

A

B

C

Figure 3-
A. Clinical appearance;

B. Dermatoscopic

appearance

A

B
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melanocytic lesions (first-level analysis), and can gauge the
malignant potential of the latter (second-level analysis). It can
increase the accuracy of a diagnosis by 5-30%, 2 compared to a
clinical examination alone. However, in certain situations there
are difficulties in interpreting the results due to features that get
mixed and the subjective nature of the analysis, which could
lead to false-positive or false-negative results for malignancy –
especially in the case of melanoma.4

This article is aimed at illustrating some of those situations,
describing seborrheic keratosis cases that resemble melanoma,
both clinically and dermoscopically.

First-level analysis is the most important in identifying seb-
orrheic keratosis. If the lesion is mistakenly found to be
melanocytic, there is a high risk of misinterpretation in the sec-
ond-level analysis, which can often lead to an erroneous classi-
fication of malignancy.2

The main dermatoscopic features observed in seborrheic
keratoses are milia-like cysts and comedo-like openings (initial
algorithm proposed by Stolz and colleagues), with well defined
moth-eaten or jelly borders. Nonetheless, other features, such as
hairpin vessels, pigmentary network-like structures (usually
more prominent, thicker and heterogeneous than the classic pig-
mentary network of melanocytic lesions), blotches, points,
crusts, fissures (cerebriform aspect), fingerprint-like, whitish veil,
in addition to a possible variation in colors (yellow, black, dark
brown, light brown, grayish-blue), have been already identi-
fied.3,5 The observation of those additional features can reduce
diagnostic mistakes considerably, further improving the accura-
cy of this valuable dermatologic resource.2

●



Surg Cosmet Dermatol 2011;3(2):173-75.

173

Pigmented basal cell carcinoma mimicking
a malignant lentigo melanoma in black
female patient
Carcinoma basocelular pigmentado  simulando lentigo
maligno melanoma em paciente negra

communication

Authors:
Marcela Duarte Villela Benez1

Ana Luiza Furtado da Silva2

Gustavo Costa Veradino3

Solange Cardoso Maciel Costa Silva4

1 Dermatologist Physician, Rio de Janeiro 
(RJ), Brazil

2 Post-graduate Candidate, Hospital Univer -
sitário Pedro Ernesto da Universidade 
Esta dual do Rio de Janeiro (UERJ) – Rio de 
Janeiro (RJ)

3 Post-graduate Candidate, Hospital 
Universitário Pedro Ernesto da 
Universidade Estadual do Rio de Janeiro 
(UERJ) – Rio de Janeiro (RJ)

4 Associate Professor and Head of 
Dermatology, Hospital Universitário Pedro
Ernesto (UERJ) 

Correspondence:
Dra.Marcela Duarte Villela Benez
Rua Bom Pastor 551/401 – Tijuca
20521-060 – Rio de Janeiro – RJ, Brazil
E-mail: mabenez@hotmail.com

Received on: 12/02/2010
Approved on: 14/06/2010

This study was carried out at the Hospital
Universitário Pedro Ernesto da Universidade
Estadual do Rio de Janeiro (UERJ) – Rio de
Janeiro (RJ), Brazil.

Conflicts of interests: none
Financial support: none

ABS TRACT
A case of pigmented basocellular carcinoma clinically mimicking a malignant lentigo
melanoma in the temporal region of a black female patient is reported. Basal  cell carci-
noma rarely occurs in black patients. When present, however, it is the second most com-
mon malignant skin neoplasia, and is usually pigmented. When the face is affected in such
patients, it is difficult to differentiate between malignant lentigo melanoma and basal cell
carcinoma. Dermatoscopy is a very helpful diagnostic tool in these cases.
Keywords: neoplasms, basal cell; melanoma; dermoscopy.

RESU MO
Relata-se caso de paciente negra com carcinoma basocelular pigmentado na região temporal que clini-
camente mimetizava lentigo maligno melanoma. O carcinoma basocelular é raro em negros, porém,
quando presente, torna-se a segunda neoplasia maligna de pele mais comum, sendo habitualmente
pigmentado. Quando esses indivíduos têm a face acometida, o diagnóstico diferencial com o lentigo
maligno melanoma é difícil. Nesses casos a dermatoscopia é grande aliada.
Palavras-chave: carcinoma basocelular; melanoma; dermoscopia.

Basal cell carcinoma (BCC) is a malignant neoplasia
derived from non-keratinized cells that originate in the epider-
mis’ basal layer. If not treated, local invasion can occur, resulting
in substantial tissular destruction, which can damage the skin’s
function and appearance. Metastases are extremely rare and
occur more frequently in men over 40 with fair skin.1 It is
uncommon in black people, however the pigmented subtype is
the most common type found in those patients, which hinders
its clinical and differential diagnosis regarding other tumors.
Dermatoscopy is a useful resource in such cases.2-5

We report the case of a 77-year-old black female who pre-
sented with a lesion in the right temporal region that appeared
approximately ten years before, which had grown progressively
during the previous year. In the clinical examination, it appeared
as a darkened macule, with different colors and irregular shape,
measuring approximately 4 x 3 cm (Figure 1).
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Due to the suspicion that the lesion was a BCC or lentigo
maligna melanoma, dermatoscopy was carried out, which
revealed a darkened lesion with leaf-like border  in its periph-
ery (Figures 1 and 2). The histologic examination found basa-
loid tumorous cells, with peripheral palisading and retraction of
the collagen extending over the epidermis. Melanin was seen
inside the tumor, which helped confirm a superficial pigment-
ed BCC diagnosis (Figure 4).

Only 1.8% of BCCs occur in black people; their higher
levels of epidermal melanin provide a degree of photoprotec-
tion.2-4 BCCs are the second most frequent type of skin can-
cers affecting blacks.2-4 Nonetheless, when affected by some type
of skin cancer, black individuals are more likely to present
advanced stages of the disorder and have a greater mortality than
whites. This disparity is probably due to a tendency for late diag-
nosis or a higher biological aggressiveness of tumors.2-4

Most BCC lesions are asymptomatic at the time of diagno-
sis; clinical features are similar for all ethnicities. Since exposure

to the sun is the most frequently involved etiologic factor, pho-
toexposed areas are usually the most affected, with rare occur-
rences in photoprotected areas. In general, a lesion occurs as a
solitary translucent nodule that can ulcerate.1-4 In blacks, pig-
mentation is present in more than 50% of tumors, which hin-
ders diagnosis and potentially generates confusion with pig-
mented seborrheic keratosis, melanoma or melanocytic nevus.2-4

The patient presented a darkened and asymmetric macule –
clinical signs that suggest melanoma. Dermatoscopy is a valuable
complementary method in such cases. As is characteristic in pig-
mented BCCs, the patient’s macule presented structures such as
leaf-like border and ovoid globules; telangiectasias and arbori-
form vessels were more difficult to verify.5 The diagnosis was
confirmed by a histologic examination.

In Brazil, where the ethnicities are very mixed, knowledge
of the clinical features of cutaneous tumors in black patients is
extremely important for correctly diagnosing and planning
treatment for lesions.●

Figure 1: Black patient with pigmented and asymmetric lesion in the right

temporal region

Figure 3: Leaf-border structures in the periphery of the lesion

Figure 2: Lesion with

darkened pigment

with absence of 

criteria for

melanocytic lesion
Figure 4: Basaloid tumorous cells with peripheral palisading and retraction

of the collagen and melanin 



Surg Cosmet Dermatol 2011;3(2):173-75.

REFERENCES
1. Freedberg IM, Eisen AZ, Wolff K, Austen KF, Goldsmith LA, Katz SI, 

editors. Fitzpatrick's Dermatology in General Medicine. 7th. New York: 
McGraw – Hill; 2008.

2. Bradford PT. Skin Cancer in Skin of Color. Dermatol Nurs. 2009; 
21(4):170-8.

3. Jackson BA. Nonmelanoma Skin Cancer in Persons of Color. Semin 
Cutan Med Surg. 2009; 28(2):93-5.

4. Gloster Jr HM, Neal K. Skin Cancer in Skin of Color. J Am Acad Dermatol. 
2006; 55(5):741-60.

5. Stoltz W e col. Atlas colorido de dermatoscopia. 2º ed. Rio de Janeiro: 
Di Livros;  2002.

CBC pigmentado 175



Surgical & Cosmetic Dermatology
April / May / June of 2011

Published in June of 2011

Surg Cosmet Dermatol. 2011;3(2)176. 

176


