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In this paper we describe the method of point investigation for cancer changed tissues with application of
fluorescence phenomenon. The measurements have been made using a specially constructed scanning setup and
fiber sensors. The experiment with investigation of endogenous fluorescence has been made on different types
of slide tissues (e.g. breast and intestine tumor or precancerous and pathological skin tissues). The obtained
spectral characteristics of fluorescence, with typical intensity peaks in 480–520 nm range, have explicitly outlined
healthy and pathologically changed areas. The intensity of detected fluorescence determines the evaluation
of disease advancement. Moreover, the ability to scan the surface of a tissue sample with constantly moving
step of scanning setup in X–Y axis allows us to present the results in a spatial distribution of fluorescence intensity.

PACS numbers: 87.57.−s, 87.57.R−, 87.57.nm, 87.19.xu, 87.19.xj

1. Introduction

The fluorescence is a known and used phenomenon
in different fields of research. In this paper we present
the exploit of one-photon excitation fluorescence. This
method was used for investigation of cancer changed tis-
sues. Cell division is a process that is present in tissues
to keep the balance between cells deaths and prolifera-
tion. Some errors — mutations may occur in this process.
Mutation of the genetic material of normal cells leads to
carcinogenesis. Due to uncontrolled and rapid cell divi-
sions it leads to an outgrowth of cancer above the mother
cells forming a tumor (Fig. 1) [1–3].

Fig. 1. Differences in structure of normal and cancer-
ous tissue.

Changes in tissue structure causes reduction of endoge-
nous fluophores. Low number of fluophores in cancerous
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tissue provides lower fluorescence intensity than in nor-
mal, healthy one. Cancer changed tissues are also sup-
plied with more blood, and, because of high absorption
of hemoglobin in about 0.3 ÷ 1 µm range (Fig. 2), they
also reduce the obtained intensity of fluorescence [4].

Fig. 2. Absorption coefficient for selected tissue chem-
ical compounds [4].

In the presented method detection is possible due to
differences in fluorescence intensity and it is clearly lower
in pathological areas [4–8]. To obtain the best resolu-
tion and precision of measurements, the authors used a
specially constructed scanning setup. This device en-
ables positioning measurement sensors with high preci-
sion above the investigated tissue. The movement in two
directions is possible thank to step motors and a micro-
metric XY stage. The whole setup is compatible with the
Ocean Optics spectrophotometer and the software used
in the experiment [1].
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2. Experimental setup

The source of illumination in the experiment setup
(Fig. 3) was a 404 nm GaN laser with ≈ 7.4 mW out-
put power obtained at the end of a fiber sensor for flu-
orescence excitation. To cut any possible reflections a
band-pass filter (510±40 nm) has been placed before the
spectrophotometer.

Fig. 3. Experiment setup [1].

3. Results and discussions

The experiment with investigation of endogenous fluo-
rescence has been made on different types of slide tissues.
Here the authors presented some of the obtained results.
The first patient was a 76-year-old woman with a suspi-
cion of skin melanoma. The size of the tissue slide cut
with proper margin was about 5× 3 cm (Fig. 4).

Fig. 4. Investigated tissue slide (A) and its fluores-
cence image (B).

A fluorescence image of investigated tissue has been
presented in Fig. 4B. It is easy to see that there is no
or very low fluorescence from pathological change in the
middle. The green illumination is the fluorescence of
the healthy part of the tissue which corresponds to the
margin. The tissue has been investigated by a point
method and some of the measurement points are shown
in Fig. 5A. The fluorescence intensity obtained at these
points has been plotted in Fig. 5B. The closer to the cen-
ter, the higher change of intensity can be observed. In the
area of the biggest pathological changes the fluorescence
is the lowest (points 5, 6, 7) and its value is within noise

levels of the spectrophotometer used. The surrounding
area (points 2, 3, 4, 8) also shows the intensity lower than
that of the healthy parts of the margin which indicates
an advance of disease.

Fig. 5. Measurement points (A) and fluorescence in-
tensity plot (B).

Additionally, the ability to scan the surface of a tissue
sample with the step of scanning setup constantly mov-
ing in X–Y axis allows us presenting the results in a spa-
tial distribution of fluorescence intensity (Fig. 6). In this
case the authors presented only the results of a partial
scanning. The scanning has been made with a 500 µm
scan step, from left to right, where only areas showing
pathological changes have been scanned.

Fig. 6. Spatial distribution of fluorescence intensity.

A similar investigation has been made on an intestine
slide. The patient was a 63-year-old woman with diag-
nosed intestine cancer. This case required larger margin,
so investigated slide was about 15× 13 cm2. The cancer-
ous change is visible in the middle of the tissue (Fig. 7A).
In this case the tissue has also been investigated by a
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point method, and some chosen points have been pre-
sented in Fig. 7A. The results of obtained fluorescence
intensity have been plotted in Fig. 7B.

Fig. 7. Cancerous change with measurement points
(A) and fluorescence intensity plot (B).

In this case low intensity characteristics for patholog-
ical changes shown are not limited to the centre of can-
cerous area only. Points 1, 2, 3 marked in Fig. 7A show
very low intensity also in the margin. These results in-
dicate that the cancer infiltrates the tissue beneath the
surface. This situation can be overlooked during diagnose
and surgery [9, 10]. On the other side of the pathologi-
cal change (point 9) the margin area shows a very high
intensity of fluorescence that is characteristic for healthy
tissue [11, 12].

4. Summary

All the results have been confirmed with a histopatho-
logical examination. In both cases the cancerous areas
were defined correctly. Moreover, the examination con-
firmed that the pathological change in the intestine sam-
ple was larger, and that the infiltration of the cancer
could have been missed during the diagnose and surgery.
In this case the margin should be broader. The presented
method can be a useful diagnostic tool for identification
of cancerous areas.
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