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Keratoacanthoma (KA) - several subtypes -
giant, multiple, generalized eruptive, subungual

centrifugum marginatum

Melanoma ~ 10% of the cases

Uncommon kinds of skin cancer -
dermatofibrosarcoma protuberans, Merkel cell
carcinoma, Kaposi's sarcoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal
carcinoma, atypical fibroxanthoma, etc.
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Fluorescence diagnosis

Autofluorescence Exogenous fluorescence
(Endogenous fluorophores) (Exogenous fluorophores)
e.g. aminoacids, proteins, NADH, flavins, Exxogenons PS: mTHPC, chlorins

porphyrins - Endagenons PS: 5-ALA/PpIX

Imaging technique
— e.g. Xillix LIFE-GI i .

(Xillix Tech. Corp) | ] SkinScan (HORIBA JY) | >
FotoFinder (Germany) [ WarsTrr-Opteopy |

Spectroscopy Imaging technique

e.g. D-light

DYADERM system
iocam GmbH, Germany

Forceps (SpectraScience)

Fluorescence detection techniques — principal scheme of 1-D and 2-D fluorescence
imaging modalities
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4) Lesion image obtaining — standard, dermatoscopic

5) Fluorescence (365, 385, 405 nm exc.) and reflectance (400-900 nm)
measurements

6) Sampling for histological analysis

Diagnoses
1) Malignant: basal cell carcinoma (BCC), squamous cell carcinoma (SCC);

Malignant melanoma — pigmented and amelanotic; Sebaceous carcinoma,
Bowen'’s disease

2) Dysplastic: Keratoacantoma (KA); Dysplastic nevus

3) Benign: BC papilloma, fiboroma, atheroma, heamangioma, angioma, compound
nevus, atypical nevus, verruca seborea, actinic keratosis, blue nevus, Sutton

nevus, etc. 628 ]




Exc. at 365 nm

Exc. at 405 nm
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Exc. at 365 nm

Exc. at 405 nm

Dysplastic nevus

Dysplastic nevus/
Malignant melanoma

89,6

78,7

74,1

Normal skin/
Base-cell papilloma

89,4

99,6

87,5

Normal skin/
Base-cell carcinoma

91,0

97,4

82,2

Base-cell papilloma/Base-cell
carcinoma

94,0

SI8S

92,6
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Exc. at 365 nm

Exc. at 405 nm

Fluorsscancs intenaity (a..)
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Fluorescence spectra of the most often lesions observed, compared for two
different excitation sources

Reflectance spectra presented with their

standard deviations of normal skin,

compound nevus, dysplastic nevus and

pigmented MM, averaged by lesion type
[~Tor all patients

Reflectance spectra presented with their
standard deviations of normal skin,
pigmented, amelanotic and secondary
melanoma lesions, averaged by lesion

type for all patients




between normal skin, melanin-pigmented
lesions, BC lesions and heamangioma -
dimensionless ratios of the reflectance values
at 500, 575 and 700 nm.

LI

LIAFS + DRS + SHY' (2/3) | 77,8 93,3 87,5 87,5 88,9 70

LIAFS + DRS + SHY (1/3) | 100 93,3 90 100 11,1 90

[ LIAFS + DRS + SHY 1/3

[ I LIAFS + DRS + SHY 3/3

Borisova et al., QE 38(6), p. 597-605, 2008

Initial BCC

Excitation at 405 nm

Advanced BCC

= Two BCC lesions of one patient, one of the lesions has appeared about two years before the
observation; second has appeared about eight months before the light-induced fluorescence
measurements carried out.

= No needs for compensation related to inter-patients differences. Intra-patient differences could
be taken as negligible, due the fact that both pathologies were nearby.
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Dysplastic nevus/ 92,4 77,6 75,3

Malignant melanoma

Normal skin/ 95,7 98,5 89,2

Base-cell papilloma

Normal skin/ 94,0 98,2 86,8
|__ | Base-cell carcinoma

Base-cell papilloma/Base-cell 91,0 87,2 83,8

carcinoma
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Dysplastic lesion- KA

Malignant lesion - SCC
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Intensity {a.u.)

Wavelength (nm)

- Porphyrin-like signal from advanced lesions
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Treatment decision:

Lesions 2 and 5 — advanced
stage — surgical removal
and chemotherapy

Lesion 4 — intermediate
stage — chemo- and
radiotherapy, 2 months later

Lesions 1 and 3 — initial
stage — local chemotherapy,
3 months later
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Wavelength (nm) BCC
1 78 — years old patient
tumor size 5 x 6 cm on the head
failed Ro-therapy

= Chemipulse Il coupled with the module for recording of pulse parameters
during treatment of surface tumors (A)
and (B) QRS synchronizer (pulses generation immediately after the QRS
detection is the most reasonable approach)

membrane as a result of applied short intensive electric field
usually generated by high voltage electrical pulses.
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anticancer drug - Bleomycin, (MW 1
416)

The electro-treatment is done by 8-

16 biphasic rectangular pulses each
of them 50+50 u s duration with 20

u s interval between both phases

. A pair of parallel flat electrodes with
and pause between bipolar pulses  {he adjustable inter electrode

of 880 us distance (calliper type) in the range 5-
Fluorescence detection imediatelly 30 mm are used. Good contact

after procedure of electrochemo- between electrodes and the skin is
therapy ensured by a conductive gel.
Fluorescence monitoring — 1, 4, 12

week and if needed — repeat the
therapeutic procedure 2228

Retreated

Total 37 patients with 47 lesions of Ca basocellulare, Ca spinocellulare and
Kaposi Sarcoma were treated with electrochemotherapy using intralesional
application of bleomycin and new developed equipment Chemipulse I11.




D) before treatment,
E) one week later,
F) one month follows up

57 years old man 1 ml
bleomycin and 900 V
G) before treatment,

H) 24h after treatment-
edema at the site of the
treatment,

1) 12 months follows up
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© For this patient improvement in the tumor center was not observed
and after 1 month — new procedure for electro-treatment was carried
out

 Fluorescence diagnostic procedure allow not only initial diagnosis,
but a monitoring of the novel therapies as well and planning of
repeating of the therapeutic procedures
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This work is supported by the National Science Fund of Bulgarian Ministry of
Education, Youth and Science under grant MU-03-46/2011 “Development and
introduction of optical biopsy for early diagnosis of malignant tumours” and EU
COST Action TD 1104 network for d of i
based ies and (EP4Bio2Med)”.

clearly observed in the
spectrum on 1 week

© Inflammatory reaction

usually disappear after

2-3 weeks

Wavelength jnm)

Itis clearly observed immediate reaction after therapeutic procedure application —
appearance of specific minima at 543 and 575 nm, related to increased hemoglobin
absorption. One week later the fluorescence intensity of the lesion area is higher and
approach to the “normal skin” spectral shape, which is indication for successful
treatment of the tumour.
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University Hospital “Queen Giovanna”’— Bulgaria is
currently under implementation (2009-2012) and with
broadening of the database with fluorescence spectra of
major skin benign and malignant pathologies we expect
to receive objective tool for detection and evaluation of
skin tumors’ types.




