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Mycosis fungoides is the most common type of cutaneous
T-cell lymphoma. There are a wide range of treatments
for early-stage and advanced-stage mycosis fungoides.
Photodynamic therapy (PDT) has emerged as a new tre-
atment modality due to its safety and efficacy. The aim
of this study was to investigate the safety and efficacy
of PDT with methyl-aminolaevulinic acid (MAL) for the
treatment of mycosis fungoides. Ten patients with myco-
sis fungoides were enrolled in this study. A 16.8% MAL
cream was applied under occlusive dressing for 3 h. The
lesion was irradiated at 37.5 J/cm? with red light. The
patients underwent two sessions of PDT at one-week in-
tervals. Follow-up biopsy was performed 3 months after
the last treatment. In case of partial response, treatment
was repeated once a week until complete response. Seven
patients had a good therapeutic response. Complete and
partial responses were seen in 5 and 2 patients, respecti-
vely. During the follow-up period (8—31 months), 6 of the
7 patients remained in stable remission. The treatment
was well-tolerated overall, and no patients discontinued
the PDT due to pain. In conclusion, PDT with MAL is
a fast, effective and well-tolerated treatment for unile-
sional mycosis fungoides. Key words: mycosis fungoides;
photodynamic therapy; methyl-aminolaevulinic acid.
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Mycosis fungoides (MF) is the most common form of
cutaneous T-cell lymphoma. The course of MF is unpre-
dictable. It often progresses through three clinical stages:
patch, plaque and tumour or it slowly progresses over
years or even decades while remaining confined to the
skin. The majority of cases of MF present with localized
skin lesions, which progress to lymph node and systemic
disease in approximately 10% of cases. Patients with a
localized patch (T1 <10% of body surface area) have
similar survival rates to the general population, and often
experience a normal life-span without progression to the
plaque or tumour stages (1). Unilesional MF is a rare
variant that is characterized by a single patch or plaque
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involving <5% of the body surface area (2—4). This type
of MF has a benign course and does not tend to progress
into more widespread lesions or tumours or to dissemi-
nate to internal organs. In a cohort study, however, the
10-year survival rates for those with generalized patches
or plaques (T2), tumours (T3) and erythroderma (T4)
were 67.4%, 39.2% and 41%, respectively (1). Current
treatment methods for MF with localized lesion are to-
pical steroids, topical chemotherapy, phototherapy and
spot radiation therapy (5). These treatments produce acute
side-effects or long-term toxicity, such as immunosup-
pression, due to psoralen and ultraviolet A phototherapy
(PUVA).

Recently, photodynamic therapy (PDT) has been used
in the treatment of MF. The advantages of topical PDT
include minimal systemic toxicity and good cosmetic
results. However, PDT is disadvantageous because it
is a time-consuming procedure and often requires re-
treatment. The most common photosensitizer used for
PDT in dermatology is ALA (5-aminolaevulinic acid).
Methyl-aminolaevulinic acid (MAL) (Metvix® cream)
was introduced recently as a dermatological photosen-
sitizer. MAL is a methyl-ester derivative of ALA, but
MAL is more lipophilic and selective toward tumour
cells and therefore penetrates better through the epi-
dermis and deeper into tumours than does ALA (6, 7).
Additionally, MAL-PDT is less painful compared with
ALA-PDT because of its selectivity for tumour cells.

Only a few studies of PDT in MF have been pu-
blished, and their results are controversial because no
standardized treatment exists. There is no study of PDT
in Asian patients with MF. We performed MAL-PDT in
10 Korean patients with localized MF and investigated
its safety and efficacy.

MATERIALS AND METHODS

Patients

Ten Korean patients with localized MF were enrolled in this
study (5 males, 5 females; age range 26—68 years (mean 44.1
years)). Any patients with a history of photosensitivity disease
or who were using photosensitizing medications were exclu-
ded. Nine patients had stage IA (90%) MF and one patient had
stage IB (10%). All 10 patients had Fitzpatrick skin types I1I-V.
Seven patients had a single lesion and the other three had mul-
tiple lesions. The diagnosis of MF was confirmed via routine
histopathology and immunophenotyping, and the duration of
disease ranged from 4 months to 14 years (mean 5.1 years).
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grees of pain and erythema. The main problem was the
variable degree of pain. The reported pain scores using
a 10-cm VAS ranged from 1 to 7. However, no patients
discontinued PDT due to pain or received local anaes-
thesia during the course of the study. Serious adverse
effects, such as blistering, ulceration and necrosis, were
not observed.

One of the patients with a partial response relapsed
9 months after the last treatment. The relapsed patient
achieved a partial response after two sessions of PDT.
The patient underwent an additional 4 sessions of PDT,
but did not obtain a complete response. The other 6 pa-
tients who achieved a good therapeutic response did not
relapse within a mean follow-up period of 19.1 months
after the last treatment.

DISCUSSION

A good therapeutic response to PDT with MAL was
achieved in 7 of 10 patients with localized MF lesions
in this study. Seven patients with a good therapeutic re-
sponse had unilesional MF, and the other 3 patients with
no response had multiple lesions. Complete and partial
responses were observed in 5 and 2 patients after 2 ses-
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sions of PDT, respectively. One of patients with a partial
response achieved a complete response after 3 additional
treatments. One of the patients who had a partial response
relapsed after 9 months. This patient received four ad-
ditional PDT treatments, but only a partial response was
achieved. This patient had lesions of the palms, which
may have played a role in the treatment response. The
stratum corneum of the palms is thicker than that of
other body surface areas, so the patient might not have
achieved a complete response despite receiving a total
of 6 treatments, due to the thickness of the affected area.
Our patients with unilesional MF beneficially responded
to two sessions of PDT during the follow-up period. Edst-
rom et al. (8) reported that larger plaques, with a diameter
of 7.5 cm or more, showed less successful responses
after PDT. However, in another study, two patients with
larger plaques with diameters of at least 10 cm showed
complete remission after four to five treatments (9). We
observed that response to the PDT was not influenced
by the lesion size, but may be related to the number of
lesions, the thickness of the stratum corneum, the degree
of tumour-cell infiltration, and the invasion depth.

The mechanism of PDT in MF is not yet completely
understood. In addition to the direct destruction of

Fig. 1. (A) Clinical features of patient with
unilesional mycosis fungoides (MF) before
treatment. (B) Complete response was achieved
after two sessions of photodynamic therapy
(PDT) (case 2). (C) Clinical features of patient
with unilesional MF before treatment. (D)
Complete response was achieved after two
sessions of PDT (case 7). (E) Clinical features
of patient with unilesional MF before treatment.
(F) Complete response was achieved after five
sessions of PDT (case 4).



malignant lymphocytes by the generation of reactive
oxygen species, there may be a contribution from the
PDT-induced inflammatory reaction, although this
possibility requires further confirmation. The maxi-
mal efficacy of PDT is achieved through the use of a
highly selective accumulation of photosensitizers and
light. MAL is a methyl-ester of ALA that has increased
lipophilicity, a shorter incubation time and a higher
selectivity for malignant lymphocytes compared with
those of ALA (20-22).

Patients with patch- or plaque-stage MF who receive
PUVA, UVA1 or narrowband UVB therapy have to
receive at least 15-20 treatments to obtain a complete
response (23), whereas MF patients treated with PDT
require fewer treatment sessions to achieve good results
(8,9, 16, 17, 24). In this study participants showed
good therapeutic responses after 2 to 6 sessions of PDT.
Also, PDT is simple and convenient without systemic
side-effects.

Histological therapeutic response is more important
than clinical response with regard to MF disease charac-
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Fig. 2. (A) Histopathological features of
patient with unilesional mycosis fungoides
(MF) before treatment (haematoxylin and
eosin (H&E)*100). (B) Complete response
was observed at 3 months after two sessions
of photodynamic therapy (PDT) (H&E*100)
(case 1). (C) Histopathological features of
patient with unilesional MF before treatment
(H&Ex100). (D) Complete response was
observed at 3 months after two sessions of
PDT (H&Ex100) (case 7).

teristics. We suggest that a final decision about complete
or partial response should depend on histological confir-
mation. In this study, seven patients with unilesional MF
had obvious improvement. With a few exceptions, most
previous studies had no histological follow-up (9, 16,
19). In this study, 8 of 10 patients received histological
follow-up whereof 5 patients had identical clinical and
histological complete response.

Optimal parameters for ALA-PDT or MAL-PDT
have not been defined for the treatment of MF. Little
is known about the optimum number of treatments,
frequency of treatment, optimal dose of irradiation, or
application time for ALA-PDT or MAL-PDT. According
to previous reports, light dosimetry, application time
of photosensitizer and frequency of treatment were not
markedly different in the treatment of MF (9, 16—18,
24). However, there was great variation in the number of
irradiations for ALA-PDT (1-8). The authors speculate
that the variation in number of treatments needed is due
to MF being a T-cell disease, unlike actinic keratosis,
Bowen’s disease and basal cell carcinoma, which are

Table 1. Summary of previous reports of photodynamic therapy (PDT) for mycosis fungoides

Clinical Histological Follow-up,

Patients Topical Dose Mean PDT Lesions response response months
Reference n Clinical features photosensitizer J/cm? n n n n n
Wolf et al. (9) 2 Plaque ALA 40 4.5 3 CR:3 CR:3 3-6
Svanberg et al. (24) 2 Not reported ALA 60 1.5 4 CR: 2 Not done 6-14
Orenstein et al. (16) 2 Patch, Tumour ALA 170, 720 1 6 CR: 6 CR: 6 24-27
Markham et al. (19) 1 Tumour ALA 20 5 1 CR: 1 CR: 1 12
Leman et al. (17) 1 Plaque ALA 100 4 2 CR: 2 CR: 2 12
Coors & von den Driesch (18) 2 Plaque, Tumour ~ ALA 96, 72-144 5 4 CR: 4 Not done 14-18
Zane et al. (6) 5 Patch MAL 37.5 3.8 NR CR CR:4,PR: 1 12-34
Recio etal. (11) 2 Plaque ALA 8 3 2 CR: 2 CR: 2 24
Edstrom et al. (8) 9 Plaque, Tumour ~ALA 90-180 39 12 CR:7 CR:7 6-9 years

NR: not reported; CR: complete response; PR: partial response; ALA: 5-aminolaevulinic acid; MAL: methyl-aminolaevulinic acid.
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keratinocyte diseases. In addition, the difference in
the number of treatments may be related to the small
size of the studies and inclusion of different types of
MF patients. MF has a clinical course that can be ame-
liorated or that can relapse for a prolonged period of
follow-up. Therefore, physicians must verify whether or
not a complete response has been achieved according to
histological clearance as well as clinical clearance.

In conclusion, good therapeutic results were observed
when using MAL-PDT to treat unilesional MF. PDT is
well tolerated and provides good cosmetic outcomes.
Further large-scale and long-term follow-up studies are
needed to establish the optimal treatment protocol for
unilesional MF.
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