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In the treatment of skin cancers, it is
often difficult to find the tumour bor-
ders (e.g. demarcation), since part of
it may not be visible to the naked eye.
This can result in incomplete treat-
ment, consequent recurrence and re-
peated treatments. The repeated
treatments may cause tissue destruc-
tion and cosmetic morbidity. There-
fore, a fast and non-invasive approach

for tumour demarcation is needed.

Employing a fluorescence spectro-
meter system (F13095, J&M Anal-

B

ytische Mess-und Regeltechnik GMBH,
Aalen, Germany), we studied the
autofluorescence of normal skin and
BCC lesions, and its potential in tu-
mour demarcation. Protoporphyrin IX
(PpIX) fluorescence and histopathol-
ogy examination were used as control
methods. The influence of skin pig-
mentation and redness in the fluores-
cence detection was evaluated, meas-
uring the two parameters with a skin
reflectance meter (UV-Optimize,
Model Matic 555, Matic, Denmark).

Normal skin autofluorescence in-
cluded 5 bands that correspond to
tryptophan, collagen, elastin, NADH
and flavins. The fluorescence of these
molecules overlapped greatly with
each other. Their fluorescence
intensities varied according to body
sites, as well as from individual to
individual. Skin pigmentation and red-
ness contribute immensely to the vari-

ations, yet their influence can be cor-

rected. The corrected intensity of one

fluorescence band (330:369 nm) cor-

related positively with age.

The median 370:452 nm fluorescence
was 53% lower (range 18-84%) in the
basal cell carcinomas (BCCs) than in
normal skin (p<0.001). This low-inten-
sity fluorescence extended outside
the visible tumour border for at least
3 mm in 56% of the tumours. This ex-
tension was comparable to the exten-
sion of the protoporphyrin IX fluores-
cence. A correction of the auto-
fluorescence intensity for skin pig-
mentation and redness reduced the
difference between the fluorescence
of BCC and normal skin, but the BCC
fluorescence was still significantly
lower than the normal skin. This in-
dicated that skin pigmentation and
redness contributed to the low fluo-
rescence in BCCs, but were not the
only cause.

Gross detection of the skin

autofluorescence provoked by 370
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nm radiation revealed a dark area in
the BCC lesions, and in some cases in
the immediate surrounding skin,
while normal skin appeared to be light
blue. In 47% of the cases, the border-
lines of these dark areas was located
outside of the visible border for more
than 3 mm. In 58% of these tumours,
the biopsies taken just inside the bor-
derline contained malignant or other
abnormal tissues, while in 8% (2 cases)
of the cases the abnormal tissues were
also found in the biopsies outside the

borderline. Microscopic examination

confirmed that the lateral part of the
tumour was located in the lower part
of the dermis in the false negative

cases.

The autofluorescence detection may
be useful in skin cancer demarcation.
Gross detection of autofluorescence
is simple, fast and non-invasive. Yet
its effectiveness is limited in the tu-
mours located in the lower dermis. Its
clinical utility remains to be tested in
practice.
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