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Histopathologic examination of tissue biopsies is the current
gold standard for the diagnosis of dermatological problems.
Similarly, in oncology, sentinel lymph node (SLN) biopsy is
the state-of-the-art diagnostic method for metastasis screen-
ing. Although these methods are safe, they are associated
with some limitations, particularly because they are invasive,
labour-intensive, and time-consuming. Moreover, histopatho-
logical analysis does not always lead to conclusive results.
Therefore, there is a need for the development of fast, accurate,
and non-invasive diagnostic procedures, complementary to
these standard techniques. It seems that laser scanning optical
microscopy modalities have the potential to meet this need.
Regarding this, the present study was conducted to explore the
efficiency of two of these methods, namely reflectance confo-
cal microscopy (RCM) and multiphoton microscopy (MPM), in
dermatological and oncological applications. Particular focus
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was given to lichen sclerosus (LS), basal cell carcinoma (BCC),
and malignant melanoma (MM) metastases, all of which are
important disorders requiring improved diagnostic methods.

This thesis builds upon the work reported in 5 papers. The
first two papers involved the investigation of LS. In the first
paper, we reported the clinical signs of LS, namely hypo-
pigmentation, petechiae, and preputial constriction, based
on which the diagnosis of LS was established. In the second
paper, it was found that RCM could visualize the thick fibre
structures corresponding to sclerosis in the dermis, thereby
facilitating the differentiation of LS from normal penile
skin. In the third paper, it was observed that the application
of methyl-aminolaevulinic acid (MAL) on BCCs could not
increase the contrast when imaged with ex vivo MPM. Fur-
thermore, it was found that MAL-induced fluorescence can-
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Fig. 1. Three-dimensional reconstruction of multiphoton microscopy z-stacks obtained from two different superficial basal cell carcinomas (b, f, and
d, h) and the corresponding surrounding normal skin (a, e and ¢, g). In the upper row, anti-stokes 710 nm excitation was used, and in the bottom
row, 780 nm. The lesions had either been exposed to placebo (a, e, and b, f) or to methyl-aminolaevulinic acid (MAL) (c, g and d, h). Field of view for
each image: 213 x 213 x 90 mm. Images used with permission from J Biophotonics 2013; 6: 409-415, paper II).
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Fig. 2. This figure illustrates multiphoton microscopy data obtained from
a lymph node with malignant melanoma metastases. Arrows shows
atypical cells corresponding to malignant cells. Photo: Despoina Kantere.

not be excited by the expected two-photon excitation route
when studied with MPM; rather, a one-photon process (i.e.,
anti-Stokes fluorescence) takes place (Fig. 1). This finding is
important not only for diagnostic aspects but also for future
work in which photodynamic effects might be required. The
4™ and 5" papers involved the investigation of MM metastases
in lymph node tissues. It was found that particularly ex vivo
MPM can enable the visualization of the characteristic mor-
phologic features in this type of tissue (Fig. 2). Furthermore,
by extending the spectroscopic information to include also
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fluorescence life-time, the latter has the potential to increase
the diagnostic ability.

Taken together, the obtained results were indicative of the po-
tential of laser scanning microscopy techniques as diagnostic
tools for the detection of LS, BCCs, and MM metastases to
lymph nodes. Future studies are encouraged to fully explore
the potential of these techniques to be used for dermatological
and oncological investigations in a non-invasive/intravital

manner.
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