4 Case report: opftical biopsy in HPVé
‘ lesion

The optical biopsy is a noninvasive diagnostic procedure that performs an analysis of the tissue with an optical system that allows
reaching aresult without extracting the sample (excisional biopsy) from the body tissue. Particularly, we are making spectrofluorometry
(SFM) observations in loci lesions and healthy surrounding areas. The tissue is accessed through the body surface, including the
analysis of the skin itself or mucosal surface, or by endoscope into any cavity. We have found spectral similarities in the detection of
infectious diseases of their natural spectral fluorescence. Specifically, in the analyzed cases of DNA-HPV* patients, we observed in all
of their fluorescence spectra the same type of relevant peaks. So, we present here the SFM observation of HPV6 infected hard palate
case. In addition, we show in this case the positive reaction images after the topication with 3-5% acetic acid as it occurs in the cervix

uterine lesion.
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Introduction

Our prolonged experience collecting valuable
data through the professional and academic
employment of ionizing sources of radiations
and emissions of lasers and LEDs in surgical,
treatment and diagnostic procedures, allows us
to identify some interesting niches of physics
medical research which, in turn, brings us
enough appropriate results to develop a clinical
tool to search on the healthy state of the
population [1-9]. Then, we will focus on non-
invasive optics analytical techniques we extensive
used in laboratory applications as well as in
medical practice. In this case we are referring to
the spectral analysis of the fluorescence emitted
from tissues due to the laser or LED light
excitation or spectrofluorometry (SFM). SFM
will allow for in-vivo real time diagnoses (optical
biopsy) without removal of a tissue sample or
treatment with a contrast photosensitizer drugs
(photodynamic diagnosis) in almost every
type of cancer and early neoplastic difference
observed in humans, particularly in cases of HPV
infections, intraepithelial progressions to cancer
and different stages of cancer in urogenital tract,
anus, oral and skin sites. We observed the SFM
using an appropriate dual-pass fiber optics 0.20
mm in diameter, which allows simultaneous
local excitations of selected points at 400 nm
and fluorescence emission measurements in the
500-800 nm range.
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infectious diseases of their natural fluorescence.
Specifically, in the few analyzed cases of DNA-
HPV* patients, we observed in all of their
fluorescence spectra the same type of relevant
peaks. The in-situ fluorescence analysis is related
with biochemical and molecular changes in
the affected tissues of patients. Due to that, by
comparing the fluorescence spectra of healthy
tissue and infected tissue we can infer that
some HPV genotype is present. In this case,
the autofluorescence spectra were taken on
hard palate of a lesion caused by HPV6, which
was previously diagnosed by molecular tests
(Hybrid Capture CH2) and the "gold standard"
(conventional biopsy). The Figure 1 shown the
sampled points in the hard palate of a patient
affected by HPV6 (a) and the spectra obtained
by SFM (b and ¢). The three black tested points
were selected inside the small almost rectangular
section (0.5 X 1.5 cm?) easily recognized at
naked eye from its surrounding area due to
the intensity of its reddish color; obviously this
section was identified as clinically suspicious.
Correspondingly, their fluorescence signals are
represented in black traces. The other four tested
points (two colored in red and the others in blue)
were selected in the considered healthy area,
located at distances of the order of a half to one
centimeter to the suspicious section. As before,
their fluorescence signals are represented in ¢) in
red and blue traces, but surprisingly in the case
of the blue traces they look like the black traces
in b). Then, it means that around the blue points
the HPVG6 infection is just interstitially present
but its macroscopic effect is not yet observed
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Figure 1. Sampled points in the hard palate of a patient affected by HPV6 (a) and the spectra obtained

by SFM (b and c).
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Figure 2. Observation of the warts autofluorescence spectra figure 2b and then their laser
photocoagulation and photo-denaturation follow.

by sight. This observational fact is a positive
argument to consider fluorescence biopsies as a
prior complementary clinical technique to the
conventional biopsy.

As it was shown in Figure 1b, the fluorescence
spectra of palatal regions affected by HPVG6
show a characteristic peak at 611 nm, while
the spectra of their healthy areas are typical
of it. Apparently that peak seems to be part
of the signature of the HPVG6 infection. To
support this assumption, we include the case of
another patient who has warts due to HPV6 in
the perianal area. Figure 2a show photography
of the patient during a surgical procedure
which starts with the observation of the warts
autofluorescence spectra Figure 2b and then their
laser photocoagulation and photo-denaturation

follow. The autofluorescent samples depicted as
in the clock positions 3, 9 and 10 correspond
to pathological perianal HPV6 lesions, while
12 is the control sample taken on healthy skin
which differs from the SFM of the hard palate
mucous. It is clear that although pathological
signals are affected in its intensity due to body
topography (angular factor effect observation)
all of them have similar structure and show the
characteristic peak at 611 nm.

Besides, in this studied case it was observed
a positive reaction topication with 3-5% acetic
acid, as it is shown in the right photo of Figure 3
as it occurs in the cervix uterine lesion [9]. This is
another interesting observational fact of a classical
gynecological optical biopsy (acetic white) that
could be translated to oral optical biopsy.
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Figure 3. Oral optical biopsy

Discussion

The SEM of a cancer tissue and surrounding
normal tissue differ in their characteristic
spectra [10]. The present work shows that this
is also true for the case of HPV infection. SFM
makes comparative observations of the natural
fluorescence spectra of a suspicious area and its
neighbor healthy area, allowing us to propose to
make a triage. So, this study would be innovative
in the field of gynecology, infectology, and
oncology since it is a non-invasive diagnostic
procedure which allows exploring tissues (skin
and mucous membranes) several millimeters in
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