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Resumo: FUNDAVENTOS - A terapéutica fotodinamica (TFD) é técnica de tratamento em que so aplicadas, nos tecidos, substancias fotossensibilizantes,
posteriormente ativadas com luzes de comprimentos de onda especificos, com a finalidade de produzir destrui¢io celular, por meio da acéo de pro-
dutos citotdxicos fotoativados. Tal método tem sido utilizado em diversos tipos de neoplasias cutaneas, com resultados bastante entusiasmadores.
Osemvos - Avaliar o efeito de uma (inica sessao de terapéutica fotodindmica {FD) com &cido delta aminolevulinico @LA) tépico, estimulado por luz
ndo coerente, em ceratoses actinicas (CAC), carcinomas basocelulares¢BC) superficiais e doencas de Bowen (B).

MareriAL E MeTopos - Utilizando uma fonte de Iuz ndo coerente, emitida por protétipo desenvolvido no Servico de Engenharia Biomédica do Hospital
de Clinicas de Porto Alegre (cpa), para ativar o &cido delta-aminolevulinico £LA) a 20%, aplicado com ocluséo, foram tradadas 80 lesdes cuténeas, em
52 pacientes. Entre as lesBes, 32 (40%) eram carcinomas basocelulares superficiais, 37 (46,3%) ceratoses actinicas e 11 (13,7%) doencas de Bowen. Em
23 casos (28,7%), além das caracteristicas clinicas, o diagndstico foi confirmado por bidpsia e exame histopatoldgico.

ResuLapos - N&o foi possivel obter o seguimento de cinco lesdes tratadas. Das 75 lesbes que puderam ser avaliadas, 41 (54,6%) apresentaram cura,
22 (29,4%) apresentaram melhora, e 12 (16,0%) permaneceram inalteradas, tendo o tratamento sido considerado ineficaz nestas dltimas. Das 35 cer-
atoses actinicas, 23 (65,7%) obtiveram cura, 7 (20%) melhoraram, e cinco (14,3%) ndo responderam ao tratamento.Trinta carcinomas basocelulares
superficiais foram tratados, com cura em 10 (33,3%), melhora em 13 (43,4%) e sem alteragdes em sete (23,3%). Dos 10 casos de doenga de Bowen
avaliados, oito (80%) curaram e dois (20%) melhoraram. Os efeitos colaterais observados foram ardéncia em 24 lesBes (32%), dor em cinco (6,7%) e
prurido em um caso (1,3%). A maioria dos casos (60%) apresentou boa tolerancia ao tratamento, ndo havendo efeitos paralelos dignos de nota.
Concrusdes - Os resultados obtidos no trabalho assemelham-se, em parte, aos relatados na literatura com aplicagdo Gnica da terapéutica fotod-
indmica com 4cido delta-aminolevulinico em neoplasias queratinaciticas superficiais, principalmente nas ceratoses actinicas e na doenca de Bowen.
Palavras-chave: carcinoma basocelular; doenga de Bowen; fotobiologia; fotoquimioterapia.

Summary: Backerounp - Photodynamic therapy (PDT) is a treatment technique in which photosensitizing substances are applied in tissues and
excited with specific wavelengths of light energy to obtain cell destruction through photoactive cytotoxic substances. This method has been used
in several skin neoplasms, with quite successful results.

OsiecTives - To study the effects of one single session of topical delta-aminolevulinic acid (ALA) irradiated with incoherent light, in actinic ker -
atosis (AK), superficial basal cell carcinoma (BCC) and Bowen's disease (D).

PATIENT AND METHODS - Eighty skin lesions, in 52 patients, were treated with an incoherent light source prototype built by the Service of
Biomedical Engineering of Hospital de Clinicas de Porto Alegre (HCPA), after the application of 20% ALA under occlusion. Thirty two (40%)
were superficial BCC, 37 (46.3%) AK, and 11 (13.7%) BD. Diagnosis was confirmed by biopsy and histology in 23 cases (28.7%).

ResuLTs - Follow up was not available in five lesions. From the remaining 75, 41 (54.6%) were completely resolved, 22 (29.4%) showed partial
remission, and 12 (16.0%) were considered as treatment failures. Considering the 35 treatedAk, 23 (65.7%) presented complete response, 7 (20%)
improved, and 5 (14.3%) showed no benefit after treatment. ThirtyBCC were treated, 10 (33.3%) completely resolved, 13 (43.4%) improved, and
7 (23.3%) remained unaffected. From 10 treated BD, 8 (80%) resolved and 2 (20%) improved. Observed side effects were burning sensation in
24 lesions (32%), pain in 5 (6.7%), and itch in one case (1.3%). Most patients (60%) did not experience any important side effects.

ConcLusion - The results of this study are similar, in part, to the results of other studies present in the literature that used a single treatment
with ALA/PDT for superficial keratinocytic neoplasms, especially for actinic keratosis and Bowen's disease.
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INTRODUCAO

O termo fotodinamica data de 1904, quando von
Tappeiner descreveu as reagdes quimicas com consumo de
oxigénio induzidas pela fotossensibilizacdo em biologia. A
terapéutica fotodindmica (TFD), na concepcao atual, € moda-
lidade de tratamento baseada fundamentalmente na aplicacéo
de substancias fotossensibilizantes que se acumulam nas
células alvo e séo ativadas por uma fonte luminosa. Esse pro-
cesso libera espécies reativas de oxigénio (principalmente
oxigénio singleto), responsaveis pelo dano de membranas
celulares e destruicdo tumoral. O composto sensibilizante é
administrado por via oral ou endovenosa, para o tratamento
de tumores broncopulmonares, gastrointestinais ou cerebrais.
Em tumores endometriais, carcinomas de bexiga e tumores
cutaneos, o agente é aplicado topicamente.*

Para afeccdes dermatoldgicas, o &cido delta aminole-
vulinico (ALA), precursor das porfirinas e do heme, é a subs-
tancia mais utilizada.* Quando oferecido de maneira exdge-
na aumenta a producdo da protoporfirina tipo 1X que se acu-
mula, preferencialmente, em células displésicas e neoplasi-
cas. Afotoativacdo, em principio, pode ser feita por meio de
qualquer fonte de luz visivel, desde que ela possua caracte-
risticas espectrais especificas, alta poténcia de saida e maxi-
ma absorc¢éo pelo fotossensibilizante. Em estudos clinicos
iniciais, lampadas incandescentes e projetores de diapositi-
vos foram utilizados. Recentemente, aparelhos profissionais
de luz incoerente tém sido desenvolvidos. O comprimento
de onda mais utilizado nos trabalhos com TFD-ALA locali-
za-se em torno de 630nm. Aparelhos de laser também
podem ser utilizados, mais comumente os de argonio (argon
ion pumped dye laser, de 630nm) e de ouro (gold vapor
laser, de 628nm), sendo também possivel alcancar bons
resultados com laser de diodos.?

Apesar de ter sido testado também em doencgas ndo
neoplésicas, como a psoriase, infec¢des por virus de papiloma
humano (HPV), alopecia areata e outras, sua principal indica-
cao é o tratamento de lesdes neoplasicas ndo melanociticas,
queratinociticas superficiais, como carcinomas epidermdides,
ceratoses actinicas, carcinomas basocelulares e doencas de
Bowen.2 A TFD ja foi utilizada experimentalmente em micose
fungoide, sarcoma de Kaposi e ceratoacantomas.

O proposito deste trabalho foi avaliar o efeito de ses-
sdo Unica de terapéutica fotodindmica (TFD) com Acido
delta-aminolevulinico (ALA) tdpico em ceratoses actinicas
(CAC), carcinomas basocelulares (CBC) superficiais e doen-
¢as de Bowen (DB), utilizando uma fonte luminosa ndo coe-
rente desenvolvida no Servico de Engenharia Biomédica do
Hospital de Clinicas de Porto Alegre (HCPA).

MATERIAL E METODOS

Os pacientes foram selecionados no Servico de
Dermatologia do Hospital de Clinicas de Porto Alegre ou
encaminhados por outros servigos, nos anos de 1996 a
2000, constituindo-se de voluntérios de ambos 0s sexos,
que concordaram em participar do estudo apdés leitura do
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INTRODUCTION

The term photodynamic dates back to 1904, when von
Tappeiner described the chemical reactions that occur in bio -
logy when the consumption of oxygen is induced by photo -
sensitization. Photodynamic therapeutics (TFD), in the cur -
rent conception, is a treatment modality based fundamentally
on the application of photosensitive substances to accumula -
te in the target cells that are then activated by a light source.
This process liberates a reactive form of oxygen (mainly sin -
glet oxygen), which is responsible for damage to cellular
membranes and tumoral destruction. The sensitizing com -
pound is administered orally or endovenously for the treat -
ment of bronchopulmonary, gastrointestinal or cerebral
tumors. In endometrial tumors, bladder carcinomas and
cutaneous tumors, the agent is applied topically.®*

The delta-aminolevulinic acid (ALA), precursor of
porphyrins and heme, is the most frequently substance used
on dermatological diseases® When applied in exogenous
form it increases the production of protoporphyrin type IX
that accumulates, preferentially, in dysplastic and neoplastic
cells. Photo-activation, in principle, can be effected with any
visible light source that possesses specific spectrum charac -
teristics, a powerful luminosity and a maximum absorption
by the photosensitive substance. In initial clinical studies,
incandescent lamps or slide projectors were used. Recently,
professional devices producing incoherent light have been
developed. The wavelengths most successfully used in wor -
king with TFD-ALA were found to be around 630nm. Laser
devices can also be used, more commonly those of argon
(argon ion pumped dye laser, 630nm) and gold (gold vapor
laser, 628nm). It is also possible to achieve good results with
diode lasers.*

Although this therapy has also been tested on disea -
ses that are not neoplastic, such as psoriasis, infections due
to human papilloma virus (HPV), alopecia areata and
others, its main indication is in the treatment of non-mela -
nocytic neoplastic lesions, superficial keratinocytes, such as
epidermoid carcinomas, actinic keratoses, basal cell carci -
nomas and Bowen's disease.? TFD has already been used
experimentally in mycosis fungoides, Kaposi's sarcoma and
keratoacanthomas.

The purpose of this work was to evaluate the effect of
a single session of photodynamic therapeutics (PDT) using
topical delta-aminolevulinic acid (ALA) on actinic keratoses
(AK), superficial basal cell carcinomas (BCC's) and Bowen's
disease (BD), using an incoherent light source developed by
the Service of Biomedical Engineering of the Hospital de
Clinicas de Porto Alegre (HCPA).

MATERIAL AND METHODS

The patients selected were attended at the Dermatology
Service of the HCPA or indicated by other services, in the years
from 1996 to 2000, and they consisted of volunteers of both
sexes. These agreed to participate in the study after reading the
consent form and being well informed. The study began only
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termo de consentimento pos-informado. O estudo teve ini-
cio depois de aprovado pela Comissdo de Etica e
Deontologia Médica do HCPA em 1996.

Os critérios de incluséo previam pacientes de ambos
0S sexos, portadores de carcinomas basocelulares superfi-
ciais, ceratoses actinicas e doencas de Bowen, sem historia
de fotossensibilidade, ndo gestantes, maiores de 18 anos,
sem tratamento especifico por, pelo menos, 30 dias e sem
histdria de uso de outras medicagoes, topicas ou sistémicas,
especificamente fotossensibilizantes ou imunossupressores.

Os critérios de exclusdo, além dos j& apontados (ges-
tantes, menores de idade, com situacdes de fotossensibilida-
de, etc.), incluiam presenca de les6es nodulares, profundas
ou ulceradas.

Na primeira visita, os pacientes eram orientados a
respeito das caracteristicas do estudo, bem como se subme-
tiam a anamnese, exame dermatoldgico completo e avalia-
¢do clinica da lesdo a ser tratada. Em caso de dlvida diag-
nostica, a lesdo era biopsiada, com realizagdo de exame his-
topatoldgico. Ceratoses actinicas eram consideradas peque-
nas placas hiperceratdticas, isoladas, com escamas aderidas,
acastanhadas, bem delimitadas, de bordas irregulares, loca-
lizadas em éarea de fotoexposicdo cronica. A doenca de
Bowen era caracterizada por placa eritémato-escamosa, bem
delimitada, levemente elevada, plana, encimada por escamas
amareladas que, ao serem removidas, revelam superficie
Umida, avermelhada, sem sangramento, localizada em area
fotoexposta ou ndo.** O carcinoma basocelular superficial
era considerado quando a placa estava delimitada por uma
borda de tecido tumoral transltcido, por vezes com pontos
pigmentares, com centro atréfico ou escamoso, por vezes
erosado, combinado com aumento de vascularidade, poden-
do configurar aspecto pagetdide *

O agente fotossensibilizante utilizado foi o0 acido delta-
aminolevulinico (Sigma Chemical, ST. Louis, MO, EUA),
incorporado a 20% em creme (emulsdo 6leo-em-agua), de
acordo com trabalhos anteriores. O produto foi importado
mediante verba especifica para o estudo fornecida pelo Fundo
de Incentivo a Pesquisa (FIPE) do HCPA e Fundacdo de
Amparo a Pesquisa do Rio Grande do Sul (FAPERGS). A fonte
luminosa foi desenvolvida no Servico de Engenharia
Biomédica do HCPA, constituindo-se em prot6tipo com-
posto basicamente de uma lampada halégena tipo ELH de
300W, 120V, temperatura de cor 3350 Kelvin, emissora de
luz ndo coerente, e dois filtros, um para infravermelho, tipo
Schott KG-1 (Edmund Optics, Barrington, NJ, EUA) e
outro passa-banda Schott OG550 (Edmund Optics,
Barrington, NJ, EEUU) para delimitar o espectro de saida
do feixe luminoso em 620+70nm. Limite da banda de pas-
sagem: 610nm (transmitancia > 99%); limite da banda de
rejeicdo: 510nm (transmitancia = 0,001%); ponto de corte:
550nm (transmitancia = 50%). O aparelho utilizava sistema
de esfriamento por ventilador (Figura 1).

As lesBes a serem tratadas eram limpas com solugéo
salina estéril 0,9%, e, caso houvesse crostas, essas eram
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after being approved by the Commission of Ethics and Medical
Deontology of HCPA in 1996.

Within the inclusion criteria patients of both sexes
were selected, who had superficial basal cell carcinomas,
actinic keratoses or Bowen's disease. They could have no
history of photosensitivity, could not be pregnant, had to be
over 18 years of age, with no specific treatment for at least
30 days and with no history of use of other topical or syste -
mic medications, specifically photosensitizers or immuno -
suppressors. The exclusion criteria, besides those already
mentioned (pregnancy, under age, having photosensitivity
problems, etc.), included the presence of deep or ulcerated
nodular lesions. In the first visit, the patients were informed
regarding the characteristics of the study and also submitted
to anamnesis, a complete dermatological exam and clinical
evaluation of the lesion to be treated. In the event of diag -
nostic doubt, the lesion was biopsied and a histopathologi -
cal exam was performed. It was considered actinic keratosis
the presence of small isolated hyperkeratotic plaques, with
adhered scales, brownish, well defined, with irregular bor -
ders, located in an area of chronic photoexposure. Bowen's
disease was characterized by erythremic-scaly plaque, well-
defined, slightly raised and flat, topped by yellowish scales
that, when removed exposed a humid, red, non-sanguinolent
surface, whether located in a photoexposed area or not."*
The superficial basal cell carcinoma was considered when
the plate was defined by a border of translucent tumoral tis -
sue, sometimes with pigmented spots, with an atrophic or
scaly center, sometimes eroded, combined with an increase
in vascularity creating a pagetoid aspect.*

The photosensitizing agent used was 20% delta-ami -
nolevulinic acid (Sigma Chemical, ST. Louis, MILLSTONE,
USA), incorporated in cream (emulsion oil-in-water), as
described in previous work. The product was imported for
the study within a specific budget supplied by the Fund for
Incentive of Research (FIPE) of HCPA and the Foundation
for Help in Research of Rio Grande do Sul (FAPERGS). The
Biomedical Engineering Service of HCPA developed the light
source. It consisted of a prototype composed basically of a
halogen lamp type ELH 300W, 120V, color temperature
3350 Kelvin, emitting incoherent light. Two filters were uti -
lized, one infrared, type Schott KG-1 (Edmund Optics,
Barrington, NJ, USA) and the other a band emission con -
troller, Schott OG550 (Edmund Optics, Barrington, NJ,
USA) to limit the spectrum of emissions of the luminous
beam to 620+70nm. The thresholds of the band of emission
were: 610nm (transmittance> 99%); threshold of the rejec -
tion band: 510nm (transmittance = 0.001%); cut-off point:
550nm (transmittance = 50%). The apparatus used a venti -
lation cooling system (Figure 1).

The lesions to be treated were cleaned with sterile
0.9% saline solution, and, in the event of the existence of
crusts, these were removed to facilitate the penetration of the
activate substance (ALA). The lesion was covered with a fine
layer of 20% ALA cream, a margin being left of about 0.5cm
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Figura 1: Aparelho de fotoirradiagdo
utilizado no trabalho, desenvolvido no
Servigo de Engenharia Biomédica do
Hospital de Clinicas de Porto Alegre.

removidas para facilitar a penetra-
cdo da substancia ativa (ALA). A
lesdo era coberta com fina camada
do creme de ALA a 20%, deixando-
se margem de cerca de 0,5cm na
pele normal. Aarea era ocluida com
papel aluminio (para evitar fotoati-
vacdo precoce), sendo removida
apos o minimo de trés e 0 maximo
de seis horas.**> Nesse momento,
apos remocao do residuo de creme,
fazia-se a monitorizagdo da fluores-
céncia produzida pela protoporfiri-
na IX no tumor, mediante exame

Figure 1: Photoradiation apparatus
used in the research done at the
biomedical Engineering Service of the
Hospital de Clinicas de Porto Alegre.

of normal skin. The area was occlu -
ded with aluminum foil (to avoid

precocious photoactivation), to be
removed after a minimum of three
and a maximum of six hours.*? At
that time, after removal of the resi -
due of cream, the fluorescence pro -
duced by the protoporphyrin IX in

the tumor was monitored by exami -
nation utilizing a lamp, type Wood
(Skiner, S&o Paulo, Brazil).

Following this, after protection of
the eyes and of the skin neighboring
the tumor, the lesion was submitted

com lampada de Wood (Skiner, Séo
Paulo, Brasil). A seguir, ap6s prote¢do dos olhos e da pele
vizinha ao tumor, a lesdo era fotoirradiada com o filtro do
aparelho mantido a distancia de cerca de 20cm. O tempo de
iluminagdo variava entre 10 e 20 minutos, de acordo com
critérios clinicos, ditados principalmente pelo tamanho e
espessura lesionais, além da fluorescéncia.*** A densidade
de poténcia irradiada era de 200mW/cm? e, conforme o
tempo de exposicao, a fluéncia variava entre 120 e 240J/cm?,
Eram monitorizados, durante a aplicacéo, os possiveis efei-
tos adversos imediatos, como ardéncia, dor e calor, sendo
considerados presentes ou ausentes, para fins de avaliacéo.
Apos a aplicacdo, o paciente era liberado e agendado para
retorno dentro de trés a quatro semanas, sendo, entéo, sub-
metido a novo exame clinico e revisao da(s) lesao(des) tra-
tada(as). Em sua estada domiciliar era orientado a utilizar
pomada de colagenase com cloranfenicol, em caso de pre-
senca de necrose ou secre¢ao purulenta na area irradiada. No
retorno, era feita a avaliacdo da resposta clinica ao tratamen-
to. Eram definidas cura como a auséncia de leséo clinica no
local tratado (Figuras 2 e 3);

to photoradiation with the filter of
the apparatus maintained at a distance of about 20cm. In
addition to the level of fluorescence, the duration of illumi -
nation varied between 10 and 20 minutes (in agreement with
clinical criteria), dictated mainly by the lesion size and
thickness.**? The potency of radiation was 200mW/cm? and,
depending on the length of time of exposure, the efficiency
factor varied between 120 and 240J/cm?. Possible immedia -
te adverse side effects were monitored during the applica -
tion, such as ardor, pain and heat, their presence or absen -
ce being noted for purposes of evaluation. After application,
the patients were released and scheduled for return in from
three to four weeks. They were then subjected to a further
clinical exam and reexamination of the lesion(s) treated.
During the home stay they were counseled to use collagena -
se ointment with chloramphenicol, in case of the presence of
necrosis or festering secretion in the irradiated area. Upon
return, evaluation of the clinical response to the treatment
was made. They were considered to be cured when there was
an absence of clinical lesion in the site treated (Figures 2
and 3); improvement when

melhora quando houvesse
desaparecimento de mais de
50% da lesdo; e ineficécia
havendo menos de 50% de
desaparecimento lesional. Os
dados obtidos foram registra-
dos e tabulados.

Figura 2: Ceratoses

actinicas e carcinoma
basocelular de regido temporal
direita, antes do tratamento.

there was disappearance of
more than 50% of the lesion;
and inefficacy when there
was less than 50% regression
of the lesion. The obtained
data were registered and
tabulated.

Figure 2: Actinic keratoses
and basal cell carcinoma
in the right temporal region
before treatment.
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Figura 3: Mesmas lesdes da Figura 2
ap06s uma sessdo de TFD/ALA.
Controle clinico quatro semanas
ap0s tratamento.

RESULTADOS

Foram tratadas 80 lesfes em
52 pacientes (Tabela 1). Deles,
35(67,3 %) eram do sexo feminino
e 17 (33,7%) do masculino. A média
de idade da populacéo foi 60 anos.
Entre as lesdes, 32 (40%) eram car-
cinomas basocelulares superficiais,
37 (46,3%) ceratoses actinicas e 11
(13,7%) doengas de Bowen. Em 23
casos (28,7%) o diagnostico foi
confirmado por bidpsia e exame
histopatolégico. As localizagdes
predominantes das lesdes eram a

Figure 3: The same lesions as shown
in Figure 2 after session of TFD/ALA.
Clinical control four weeks after
treatment.

RESULTS

Eighty lesions were treated
in 52 patients (Table 1). Of the
patients, 35 (67.3%) were female
and 17 (33.7%) male. The mean
age of the group was 60 years. Of
the lesions, 32 (40%) were superfi -
cial basal cell carcinomas, 37
(46.3%) actinic keratoses and 11
(13.7%) Bowen's disease. In 23
cases (28.7%) the diagnosis was
confirmed by biopsy and histopa -
thological exam. The predominant
locations of the lesions were the

face (33 / 41,3%), o dorso (14 /
17,5%) e os membros superiores (11 / 13,8%). O diametro
das lesBes variou entre 0,5 e 3cm. A média do tempo de
ocluséo das lesdes foi de trés horas e 54 minutos. As lesdes
foram irradiadas por 10 minutos em 26% dos casos, 15
minutos em 55% e 20 minutos em 19%. Da populacéo ini-
cial de 80, ndo foi possivel obter o seguimento de cinco
lesbes tratadas. Das 75 lesBes tratadas que puderam ser

face (n = 33, 41.3%), the back (n =
14, 17.5%) and the superior members (n = 11, 13.8%). The
diameter of the lesions ranged from 0.5 to 3cm. The mean
time of occlusion of the lesions was three hours and 54
minutes. The lesions were irradiated for 10 minutes in 26%
of the cases, 15 minutes in 55% and 20 minutes in 19%. Of
the initial group of 80, it was not possible to obtain the fol -
low-up of five treated lesions. Of the 75 lesions treated that

Tabela 1: Caracteristicas da populagéo inicial estudada (80 lesdes). / Table 1: Characteristics of the initial
sample population (80 lesions).

Populagéo estudada / Population Studied N. %

Sexo / Sex Masculino / Male 17 33.7
Feminino / Female 35 67.3
Total (pacientes) / Total (patients) 52 100.0

Idade (média) / Age (mean)

60 anos / years

Diagndstico / Diagnosis Carcinoma basocelular / Basal cell carcinoma 32 40.0
Ceratoses actinicas / Actinic keratoses 37 46.3
Doenca de Bowen / Bowen’s disease 11 13.7
Total (lesdes) / Total (lesions) 80 100.0

Localizagdo / Location Couro cabeludo / Scalp 1 1.2
Face / Face 33 41.3
Pavilhdo auricular / Auriculae 1 1.2
Regido cervical / Cervical region 3 3.8
Torax anterior / Anterior thorax 8 10.0
Dorso superior / Upper back 14 175
Abdome / Abdomen 1 1.2
Membros superiores / Upper members 11 13.8
Membros inferiores / Inferior members 2 25
Maos (dorsal) / Hands (dorsal surface) 6 75

Total (lesdes) / Total (lesions) 80 100.0
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avaliadas, 41 (54,6%) apresentaram cura, 22 (29,4%) apre-
sentaram melhora, e 12 (16%) permaneceram inalteradas,
tendo sido o tratamento considerado ineficaz nestas Ultimas
(Gréfico 1). Trinta carcinomas basocelulares superficiais
foram tratados, com cura em 10 (33,3%), melhora em 13
(43,4%) e sem alteracdes em sete (23,3%) (Grafico 2). Das
35 ceratoses actinicas tratadas, 23 (65,7%) obtiveram cura,
sete (20%) melhoraram, e cinco (14,3%) nédo responderam
ao tratamento (Grafico 3). Dos 10 casos de doenca de
Bowen, oito (80%) curaram e dois (20%) melhoraram
(Gréfico 4). Os efeitos colaterais observados foram ardén-
cia em 24 lesdes (32%), dor em cinco (6,7%) e prurido em
um caso (1,3%). A maioria dos casos (60%) apresentou boa
tolerancia ao tratamento, ndo havendo efeitos paralelos dig-
nos de nota (Gréfico 5).

DISCUSSAO

O principio da terapéutica fotodindmica foi observa-
do por Raab, em 1900, que conseguiu a morte rapida de
Paramaecium caudatum ap0s exposicdo a luz na presenca
do corante acridina orange. A seguir, von Tappeiner, autor
do termo fotodinmica, e Jesionek relataram o uso de eosina
topica e luz visivel no tratamento de tumores cutaneos, con-
dilomas planos e lapus vulgar. Foi feito uso clinico da TFD
pela primeira vez por Dougherty et al., em 1978, com relato
de sucesso no tratamento de cancer cutaneo e outras maligni-
dades. Desde entdo, a técnica vem sendo aplicada experimen-
talmente para o tratamento de varios tumores, como de eso-
fago, gastrointestinais, broncogénicos e cutaneos.? Em 1990,
Kennedy et al. introduziram uma nova abordagem da TFD
envolvendo a producdo de protoporfirinas endogenas,
mediante a utilizacdo de ALA a 20% topico seguido de expo-
si¢do Unica a luz filtrada de projetor de diapositivos. Os auto-
res relataram indice de cura de 90% em ceratoses actinicas. A
aplicacdo topica do ALA proporciona maior penetracdo atra-
vés da epiderme com camada cornea alterada e bem menos
através da epiderme normal, permitindo a fotossensibilizagdo

Gréfico 1: Resultados gerais das lesdes tratadas com terapéutica
fotodinadmica (n=75). / Graph 1 - General results of the lesions
treated with photodynamic therapy (n = 75).

could be evaluated, 41 (54.6%) developed to cure, 22
(29.4%) presented improvement and 12 (16%) remained
unaffected, the treatment was considered ineffective in the
latter (Graph 1). Thirty superficial basal cell carcinomas
were treated, with cure in 10 (33.3%), improvement in 13
(43.4%) and no alterations in seven (23.3%) (Graph 2). Of
the 35 actinic keratoses treated, 23 (65.7%) were cured,
seven (20%) improved and five (14.3%) did not respond to
the treatment (Graph 3). Of the 10 cases of Bowen's disea -
se, eight (80%) were cured and two (20%) improved (Graph
4). The observed side effects were a burning sensation in 24
lesions (32%), pain in five (6.7%) and pruritus in one case
(1.3%). Most of the cases (60%) presented a good toleran -
ce to treatment, and did not present side effects that were
worthy of note (Graph 5).

DISCUSSION

Raab observed the photodynamic therapeutic princi -
ple in 1900, when he achieved rapid killing of Paramecium
caudatum after exposure to light in the presence of acridine
orange dye. Later, von Tappeiner, who created the term pho -
todynamic, and Jesionek reported the use of topical eosin
and visible light in the treatment of cutaneous tumors, flat
condylomas and lupus vulgaris. Dougherty et al. made clini -
cal use of PDT for the first time in 1978, with reports of suc -
cess in the treatment of cutaneous cancer and other malig -
nant conditions. Ever since, the technique has been applied
experimentally in the treatment of several tumors, such as
esophageal, gastrointestinal, bronchogenic and cutaneous?
In 1990, Kennedy et al. introduced a new approach to PDT
involving the production of endogenous protoporphyrin, by
the use of topical 20% ALA followed only by exposure to the
filtered light of a slide projector. In this present work a rate
of cure of 90% in actinic keratoses was observed. The topi -
cal application of ALA achieves a greater penetration
through epidermis which is altered and which has a surface
that is much less tough, than it can through the normal epi -

Gréfico 2: Resultados da terapéutica fotodinamica em carcinomas
basocelulares (n=30). / Graph 2 - Results of the photodynamic
therapy in basal cell carcinomas (n = 30).
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Grafico 3: Resultados da terapéutica fotodinamica em ceratoses
actinicas (n=35). / Graph 3 - Results of the photodynamic thera -
py in actinic keratoses (n = 35) .

203

Gréfico 4: Resultados da terapéutica fotodindmica em doenca de
Bowen (n=10). / Graph 4 - Results of the photodynamic therapy
in Bowen's disease (n = 10).
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seletiva dos tumores cutaneos. As células tumorais metaboli-
zam 0 ALA produzindo porfirinas endégenas, particularmen-
te a protoporfirina IX, que destrdi o tecido tumoral quando
irradiada pela luz visivel, por meio da liberacdo de interme-
diarios de oxigénio altamente reativos, que oxidam irreme-
diavelmente componentes celulares essenciais, causando
dano tecidual e necrose.* Além disso, 0 ALA ndo causa fotos-
sensibilidade prolongada, mesmo com o uso sistémico, ao
contrario dos fotossensibilizantes primitivamente utilizados
(porfirinas exdgenas).

Vérios estudos tém demonstrado a eficacia clinica da
TFD com ALA 20% no tratamento de neoplasias cutaneas nao
melanociticas. Wolf et al. demonstraram resposta completa
com TFD em nove ceratoses actinicas, cinco de seis CECs
superficiais e 36 de 37 CBCs superficiais. Em relacédo as
doencas de Bowen, a resposta clinica variou consideravel-
mente, com taxas de cura a longo prazo entre 50 e 100%. A
TFD demonstrou boa eficacia no tratamento de CBCs superfi-
ciais, com taxas de resposta completa variando de 79 a
100%."* Apenas dois estudos demonstraram taxa de apenas
50%." Arelacéo inversa entre a espessura tumoral e a respos-
ta dos CBCs superficiais a TFD foi demostrada por Morton et

dermis, thus enabling a selective photosensitization of cuta -
neous tumors. Tumoral cells metabolize the ALA producing
endogenous porphyrins, particularly protoporphyrin IX,
that destroys the tumoral tissue when irradiated by visible
light, through the means of highly reagent oxygen liberation,
that irremediably oxidizes essential cellular components,
causing tissue damage and necrosis.® Besides this, ALA does
not cause prolonged photosensitivity, even with systemic
use, unlike photosensitizers used in the past (exogenous
porphyrin).

Several studies have demonstrated the clinical effecti -
veness of PDT with 20% ALA in the treatment of non-melanocy -
tic cutaneous neoplasias. Wolf et al. verified complete respon -
se with PDT in nine actinic keratoses, five of six superficial
CEC's and 36 of 37 superficial BCC's. Regarding Bowen's
disease, the clinical response varied considerably, with long-
term cure rates between 50 and 100%. PDT demonstrated
good effectiveness in the treatment of superficial BCC, with
completed response rates varying from 79 to 100%.°* Only
two studies demonstrated a rate of only 50%.* The inverse
relationship between tumoral thickness and the response of
superficial BCC to PDT was demonstrated by Morton et al.

al. Cairnduff et al.*® estuda- Cairnduff et al.® studied PDT
ram a TFD para o tratamento WSy for the treatment of superficial
de CBCs superficiais, doenga % Az BCC, Bowen's disease and
de Bowen e metastases cutd- | § P cutaneous metastases  of
neas de carcinoma de mama. = breast carcinoma. Among

v 4 M : [
Entre as doencas de Bowen | 3 : those with Bowen's disease
(36 lesdes), ocorreu resposta g 10 ol (36 lesions), there was a com -
completa em 89%, com segui- = plete response in 89%, with a
mento médio de 18 meses. A & 20 5 mean follow-up of 18 months.
resposta entre os CBCs (16 8 6.7, :".-{ The response among BCC (16
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Gréfico 5: Fregiiéncia de efeitos z: Sem para-feitos Ardéncia Dor Prurido Graph 5: Frequency of the side
colaterais com a terapéutica Without para-effects ~ Ardor Pain Pruritus effects from photodynamic
fotodinadmica (n=75). therapy (n = 75).
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lesbes) foi de 50% durante o seguimento de 17 meses.
Nodulos metastaticos ndo obtiveram boa resposta.

Bons resultados com a TFD também foram relatados
por Svanberg et al. Houve cura em 100% dos CBCs superfi-
ciais (55 lesdes), 64% dos CBCs nodulares (25 lesGes), 90%
das lesBes de doenca de Bowen (10 lesBes) e em dois de qua-
tro linfomas de células T, com seguimento que variou de seis
a 14 meses.23 Calzavara-Pinton et al.10 realizaram TFD em
varias aplicacdes, em CACs, CBCs, carcinomas epidermoi-
des, DBs e ceratoacantomas. Todas as ceratoses actinicas (50
lesbes), CBCs superficiais (23), doencas de Bowen (seis) e
ceratoacantomas (quatro) mostraram cura clinica total. Além
disso, 91,6% dos CECs superficiais (11/12), 80% dos CBCs
nodulares (24/30) e 66,7% dos CECs nodulares (quatro/seis)
apresentaram resposta completa. Todos os CBCs pigmenta-
dos (quatro) foram resistentes ao tratamento. Apds o segui-
mento por 29 meses de 63 lesdes e de andlise histoldgica de
59 areas de lesbes com cura clinica, as taxas de resposta final
foram: 84% das CACs, 86,9% dos CBCs superficiais, 50%
dos CBCs nodulares, 83,3% dos CECs superficiais e 33,3%
dos CECs nodulares. As taxas de resposta dos ceratoacanto-
mas e das doencas de Bowen permaneceram em 100%. A
resposta das CACs a TFD é semelhante a resposta obtida com
outros tratamentos tépicos, como crioterapia com nitrogénio
liquido e peelings quimicos. Um estudo realizado por
Morton et al. comparou a eficicia da TFD com ALA aplica-
do topicamente com a crioterapia em 40 lesdes de doenca de
Bowen. A cura ocorreu em 10 das 20 lesdes tratadas com
crioterapia e em 15 de 20 lesBes tratadas com TFD, apds uma
aplicagdo. Adiferenca tornou-se estatisticamente significati-
va ap0s correcdo para o tamanho da lesdo. Além disso, ocor-
reram menos efeitos adversos com a TFD.

Fritsch et al 3 cobriram um amplo espectro de neoplasias
epiteliais, com os mais diversos tamanhos e profundidades.
Para o carcinoma basocelular superficial, a cura depende do
tamanho e da intensidade da luz e do nimero de sessdes. Os
nodulares respondem mal e devem ser excisados. As doencas
de Bowen podem ser curadas em até 70%, mas com repetidas
sessOes (até 10) de TFD. A melhor indicagdo para TFD sao as
ceratoses actinicas, com cura de até 100%, com duas ou trés
sessdes. Com sesséo Unica o indice de cura variou de 50 a 95%.

O proposito deste trabalho foi avaliar o efeito de ses-
sdo Unica de TFD em alguns tumores queratinociticos super-
ficiais, utilizando tecnologia propria, uma luz ndo coerente de
fabricacéo artesanal local. Os resultados no grupo analisado
foram bastante satisfatorios, com baixo indice de efeitos
paralelos na avaliagdo a curto prazo proposta no projeto. Nas
ceratoses actinicas obteve-se indice de cura clinica de 65,7%,
semelhante aos resultados de Fritsch et al.® que, entretanto,
recomendam pelo menos duas sessdes para obter cura com-
pleta, com resultado cosmeético satisfatorio. Nas doencas de
Bowen, os 80% de cura obtidos com um s6 tratamento néo
devem ser motivo de euforia na resolucéo do tumor, pois,
muito embora outros trabalhos tenham relatado resultados
semelhantes, esses achados ndo foram confirmados em estu-
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lesions) was 50% during the follow-up of 17 months.
Metastatic nodules did not obtain a good response.

Svanberg et al also reported good results with PDT.
There was cure in 100% of superficial BCC (55 lesions), 64%
of the nodular BCC (25 lesions), 90% of the lesions of Bowen's
disease (10 lesions) and in two out of four T-cell lymphomas,
with a follow-up that varied from six to 14 months?
Calzavara-Pinton et al.® accomplished PDT in several appli -
cations, in AK's, BCC, epidermoid carcinomas, BD and kera -
toacanthomas. All of the actinic keratoses (50 lesions), super -
ficial BCC (23 lesions), Bowen's disease (6 lesions) and keratoa -
canthomas (4 lesions) presented total clinical cure. Also, 91.6%
of superficial CEC (11 out of 12), 80% of the nodular BCC (24
out of 30) and 66.7% of the nodular CEC (4 out of 6) presented
a complete response. All of the pigmented BCC (n = 4) were
resistant to treatment. After a follow-up of 29 months of 63
lesions and histological analysis of 59 areas of lesions after cli -
nical cure, the rates of final response were: 84% of AK, 86.9%
of superficial BCC, 50% of nodular BCC, 83.3% of superficial
CEC and 33.3% of nodular CEC. The rates of response of the
keratoacanthomas and Bowen's disease reached 100%. The res -
ponse of AK to PDT is similar to the response obtained with other
topical treatments, such as cryotherapy with liquid nitrogen and
chemical peeling. In a study accomplished by Morton et al. the
effectiveness of PDT with ALA applied topically was compared
with cryotherapy in 40 lesions of Bowen's disease. Cure was
accomplished in 10 of the 20 lesions treated with cryotherapy
and in 15 of 20 lesions treated with PDT, after one application.
The difference became statistically significant after correction
for the size of the lesion. In addition there were less adverse side
effects with PDT.

The study by Fritsch et al.* covered a wide spectrum of
epithelial neoplasias, with a greater diversity of sizes and
depths. It was found that for superficial basal cell carcinoma,
cure depended on size, intensity of light and the number of ses -
sions. The nodular type responded poorly and should be exci -
sed. Bowen's disease could be cured in up to 70% of the cases,
but with repeated sessions (up to 10) of PDT. The best indica -
tion for PDT was in actinic keratosis, with a cure rate of up to
100% after two or three sessions. With a single session the cure
rate varied from 50 to 95%.

The purpose of this work was to evaluate the effect of
a single session of PDT on some superficial keratinocytic
tumors, using an incoherent light designed and produced by
local technology. The results in the analyzed group were quite
satisfactory, with a low level of side effects in the short-term
evaluation proposed for the project. In the actinic keratoses a
rate of clinical cure of 65.7% was obtained. This was similar
to the results obtained by Fritsch et al.* who, however, recom -
mended at least two sessions to obtain a complete cure with
satisfactory cosmetic results. In Bowen's disease, the 80%
cure obtained with only one treatment should not be reason
for euphoria in the resolution of the tumor because, although
other works have reported similar results, these findings were
not confirmed in subsequent studies®, in that recurrences were
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dos subsequentes,® pois foram observadas recidivas, mesmo
com sessdes repetidas. Aespessura do epitélio, com reducao
da penetracdo do ALA pode ser a causa dessa resposta
incompleta. A troca de laser por luz incoerente incrementou
os resultados terapéuticos da TFD na doencga de Bowen.*
Nos carcinomas basocelulares, a cura clinica em apenas
33,3% dos casos pode ser interpretada como em outros tra-
balhos, que correlacionavam a resposta ao tamanho, a pro-
fundidade do tumor e & intensidade da luz.3* Estudos relatam
que bidpsias revelaram residuos de tecido neopldsico em
derme meédia e profunda, cobertos por pele normal, em diver-
sas lesdes clinicamente curadas apds aplicacéo Unica de TFD,
podendo haver recorréncia local dos tumores a longo prazo.**
Haller et al. avaliaram a eficacia da TFD no tratamento de 26
CBCs superficiais, utilizando duas aplica¢fes, com intervalo
de uma semana. Ataxa de reposta completa apds um més de
tratamento foi de 100%, ocorrendo apenas uma recidiva no
seguimento de 27 meses. Nos CBCs, alguns autores recomen-
dam que ndo se espere a cicatrizagao apds a primeira aplica-
¢ao para realizar as sessdes subseqientes, pois tecido cutaneo
normal podera cobrir possiveis restos do tumor em camadas
mais profundas, produzindo ilhotas de tumor protegidas con-
tra a penetragdo do ALA e facilitando a resisténcia ao trata-
mento.® Baseada nestas pesquisas e em testes de Fase Il do
produto, recentemente, a Food and Drug Administration
(FDA) americana aprovou o uso de uma solucdo de ALA a
20% (Levulan® Kerastick™, DUSA Pharmaceuticals Inc,
Wilmington, MA, EUA), com luz azul de 471nm para trata-
mento das ceratoses actinicas, aumentando oficialmente,
dessa forma, o espectro terapéutico disponivel para essas
afeccbes.”® Embora a maioria dos estudos clinicos tenha utili-
zado luz vermelha ao redor de 630nm, devido ao maior poder
de penetragdo de comprimentos de onda mais longos, consi-
derando o fato de a excitagdo maxima da protoporfirina IX
ser ao redor dos 410nm, hé trabalhos mais recentes com luz
na faixa do violeta (400-450nm), que citam ser essa 10 vezes
mais eficaz do que a vermelha.”

CONCLUSOES

Os resultados do presente trabalho assemelham-se, em
parte, aos existentes na literatura, obtidos com aplicagao Unica
da terapéutica fotodindmica com acido delta-aminolevulinico
em neoplasias queratinociticas superficiais, principalmente
nas ceratoses actinicas e na doenga de Bowen. Os trabalhos
sugerem que, além de ser terapéutica eficaz, a TFD possuli
algumas vantagens, como a baixa incidéncia de efeitos colate-
rais e bom resultado estético da area tratada. A TFD também
representa alternativa Util no tratamento de tumores cutaneos
superficiais de grande extensdo ou localizados em areas ana-
tdmicas de dificil acesso, em que métodos invasivos causa-
riam maior destruicdo tecidual. Um dos limites impostos pela
TFD/ALA é de ordem econdmica, pois o custo operacional é
bem mais elevado do que o das técnicas tradicionais mais
difundidas, como a crioterapia, a curetagem e o creme de 5-
fluoro-uracil, pois, além da dificuldade de obtencéo do &cido
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observed, even with repeated sessions. The thickness of the

epithelium, with consequent reduction of the penetration of
ALA could be the cause of that incomplete response. The

replacement of laser light instead of incoherent light increa -
sed their therapeutic results with PDT in Bowen's disease.” In

this study, basal cell carcinomas with a clinical cure rate of

only 33.3% of the cases can be interpreted, as was done in

other works, as a response related to the size and depth of the

tumor and intensity of the light.>** Other studies report that

biopsies revealed residues of neoplastic tissue in mid and

deep dermis, covered by normal skin, in several lesions clini -
cally cured after a single application of PDT, suggesting pos -
sible local recurrences of the tumors in the long term2

Haller et al. evaluated the effectiveness of PDT in the treat -
ment of 26 superficial BCC, using two applications, one week

apart. The rate of complete recuperation after a month of

treatment was 100%, having only one recurrence in a follow-

up of 27 months. In BCC, some authors recommend not wai -
ting for complete cicatrization after the first application befo -
re accomplishing subsequent sessions. This is because nor -
mal cutaneous tissue can cover possible remains of the tumor

in deeper layers, producing tumor islets protected against the

penetration of the ALA and thus creating a resistance to the

treatment.®* Based on such research and on Phase 111 tests of

the product, the U.S. Food and Drug Administration (FDA)

recently approved the use of a solution of 20% ALA

(Levulan® Kerastick™, DUSA Pharmaceuticals Inc,

Wilmington, MA, USA), combined with a blue light of 471nm,

for treatment of actinic keratoses, thus officially augmenting

the available therapeutic spectrum for these afflictions.

Most of the clinical studies had used red light of around

630nm, due to the greater power of penetration of the longer

wavelengths. But considering the fact that the maximum exci -
tement of protoporphyrin IX is around 410nm, there are more

recent studies using light in the violet wavelengths (400-

450nm), which have reported this to be 10 times more effec -
tive than red light#

CONCLUSIONS

The results of the present work, largely resembling
those described in the literature, were obtained utilizing a
single application of photodynamic therapeutics with delta-
aminolevulinic acid on superficial keratinocytic neoplasias,
mainly in actinic keratoses and in Bowen's disease. This
research suggests that, besides being therapeutically effecti -
ve, PDT possesses some advantages, such as the low inciden -
ce of side effects and a good aesthetic result in the treated
area. PDT also represents a useful alternative in the treatment
of superficial cutaneous tumors of wide extension or those
located in anatomical areas of difficult access where invasive
methods would cause greater tissue destruction. One of the
limits imposed by PDT/ALA is economical because the opera -
tional cost is much higher than that of the more widespread
traditional techniques, such as cryotherapy, curettage or the
cream of 5-fluoro-uracil. This is due to the high market pri -
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delta-aminolevulinico, ha o valor elevado dos aparelhos de
fotoativacdo disponiveis no mercado. Entretanto, a introducdo,
no futuro, de aparelhagens menos dispendiosas, talvez seme-
Ihantes ao protétipo utilizado no presente trabalho, ou de outro
tipo, em conjunto com maior facilidade de acesso ao ALA,
podera tornar esse tratamento muito mais difundido e acessivel
a populacdo portadora de neoplasias ndo melanociticas super-
ficiais, principalmente quando mdaltiplas ou em situagdes de
dificil resolucdo com terapias convencionais. a

cing of the apparatus available for photoactivation and the
difficulty of obtaining delta-aminolevulinic acid. However, the
introduction in the future of less costly equipment, perhaps
similar to the prototype used in the present work, or even of
another type, combined with a higher availability of ALA,
could turn this into a much more widespread and accessible
treatment for patients with non-melanocytic superficial neo -
plasias, especially when these are multiple or in situations of
difficult resolution with conventional therapies. a
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