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CORRELATION OF SPECTROSCOPIC AND STRUCTURAL
PROPERTIES OF INDOCYANINE GREEN J-AGGREGATES

Farrakhova D.S.', Romanishkin I.D.!, Yakovlev D.V. 2, Maklygina Yu.S. !, Oleinikov V.A. 2,
Fedotov P.V."3, Kravchik M.V. 4, Bezdetnaya L.°¢, Loschenov V.B.!

'Prokhorov General Physics Institute of the Russian Academy of Science, Moscow, Russia
2Shemyakin—Ovchinnikov Institute of Bioorganic Chemistry of the Russian Academy of Science,
Moscow, Russia

3Moscow Institute of Physics and Technology, Dolgoprudny, Russia

“Research Institute of Eye Diseases, Moscow, Russia

SInstitut de Canceérologie de Lorraine, Vandoeuvre-lés-Nancy, France

¢Centre de Recherche en Automatique de Nancy, CNRS, Université de Lorraine, Nancy, France

Abstract

Indocyanine green (ICG), when in free form in a liquid, can form stable nanoparticle structures or colloidal solution, while changing its spectroscopic
properties. In the work, the aggregation degree and the average size of nanoparticles depending on the concentration of a colloidal solution of
indocyanine green (ICG NPs) in the form of J-aggregates were investigated by various methods based on light scattering. The size of nanoparticles
is an important parameter from the point of view of clinical application, because the technique of intravenous administration of drugs, in order
to avoid microvascular thrombosis and embolism, provides dosage forms with inclusions of individual molecules or their clusters, not exceeding
500 nm diameter. In turn, small nanoparticles less than 30 nm lead to prolonged circulation of the drug in the body with an increased possibility of
permeation into cells of healthy tissue. In the course of studies, it was found that an increase in the concentration of ICG NPs in the solution leads
to an increase in the average size of spontaneously formed J-aggregates, which, in turn, leads to a decrease in the absorption coefficient in the
aggregates. Presumably, this phenomenon, i.e. the established nonlinear dependence of the J-aggregate absorption on its size, can be explained
by the formation of absorption centers on the J-aggregate surface in the form of mobile surface molecules. The threshold range of ICG molecule
concentration was determined, at which there is a transition from aggregation with an increase in size with a slow addition of ICG J-aggregate
molecules in height to a rapid addition in width.

Key words: Mie scattering, dynamic light scattering, indocyanine green, colloidal solution, J-aggregates, scattering indicatrix, aggregation degree.

For citations: Farrakhova D.S., Romanishkin I.D., Yakovlev D.V., Maklygina Yu.S., Oleinikov V.A., Fedotov PV, Kravchik M.V.,, Bezdetnaya L., Loschenov
V.B. Correlation of spectroscopic and structural properties of indocyanine green J-aggregates, Biomedical Photonics, 2022, vol. 11, no. 3, pp. 4-16.
doi: 10.24931/2413-9432-2022-11-3-4-16.
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Pesiome

VHpoumaHuH 3eneHbin (ICG), HaxoAACh B pacTBOpPe, CocobeH 06pa3oBbIBaTb CTabubHbIE CTPYKTYPbl HAHOYACTHLL MY KOSTOWAHBI pacTBoOp,
V3MEHAA NPV 3TOM CBOU CMEKTPOCKOMMUYECKNe CBOWCTBA. B paboTe pasfimyHbiM/ MeTofamu, OCHOBaHHbIMU Ha CBETOpacceaHuu, bbiny nccne-
[l0BaHbl CTeneHb arperauumn 1 CpeaHUn pasMep HAHOYACTHL, B 3aBUCMOCTY OT KOHLIEHTPaLIMK KOSUTOWAHOIO pacTBOpa HaHOYaCTUL, MHAOLW-
aHuHa 3eneHoro (ICG NPs) B popme J-arperatoB. Pasmep HaHOYaCTUL, NPeACTaBAeT cO60M BaXHbIV MapameTp C TOYKM 3PEHVA KINMHNYECKOTO
NMPUMEHEHNS, Tak Kak TeXH/Ka BHYTPYBEHHOrO BBEAEHUA NpenapaTos, C LieNblo U3bexxaHna TpoMO030B MUKPOCOCYI0B 1 SMbonuK, npeayc-
MaTpUBaET NleKapcTBEHHbIE GOPMbI C BKITIOYEHVAMY, B BUAE OTAENbHBIX MOJIEKYT IV UX KNACTEPOB, He NpeBbILaowmmm B gnametpe 500 HM.
C Apyroi CTOPOHbI, HAHOYACTNLbI pa3mepomM MeHee 30 HM ANWUTENIbHO LIMPKYAMPYIOT B OpPraH/3Me 1 MOTyT NPOHMKaTb B KNETKW 340POBOA
TKaHW. B xofie nccnenoBaHuii, 6bi10 YCTaHOBIEHO, UTO yBennyeHue KoHueHTpauun ICG NPs B pacTBope BefieT K yBeNMUYEHWIo CpeAHero pas-
Mepa CMOHTaHHO pOpPMUPYeMbIX J-arperaToB, YTO B CBOIO ouepe/b BefleT K yMeHbLLeHWio KoaddurLmeHTa nornoLieHrs B arperatax. [Mpeanorno-
XKUTENIbHO, HENMHENHaA 3aBUCMOCTb MOTOLLEHNA J-arperaTa oT ero pasmepa, MoXeT O6biTb 06bACHEH GOPMUPOBaHNEM LIEHTPOB NOTOLEHNA
Ha MoBepXHOCTM J-arperaTta B BUAE NOABUXHbIX MOBEPXHOCTHbIX MONeKy . bbi onpeaeneH NoporoBsbii AranasoH KOHUeHTpaumn monekyn ICG,
NP1 KOTOPOM NPONCXOAUT MePexXof OT arperaLmi C yBeimyeHnem pasmepa ¢ MeAneHHbIM nprbasneHviem monekyn J-arperata ICG B BbICOTY, HO
C ObICTPBIM MPUGABIEHNEM B LUIVPYIHY.

KnioueBble cnoBa: pacceaHve Mu, JuHamMmrnyeckoe paccesHune CBeTa, MHAOLMAHWUH 3eNeHbll, KONNMOWAHbIA pacTBOp, J-arperathbl, MHAMKaTpUCa
paccesAHws, CTeMNeHb arperaLuu.

OPUTUHAJIBHbBIE CTATbA

Ana uyutuposaHus: ®appaxosa [1.C., PomanuwkuH U.1., Akosnes [.B., MaknbirnHa tO.C., OneitHnkos B.A., ®egoToB 1.B., KpaBunk M.B., be3geT-
HaA J1., JloweHos B.b. B3anmocBA3b CNeKTPOCKOMUYECKUX 1 CTPYKTYPHbIX CBOWCTB j-arperatoB MHAoLUMaHnHa 3eneHoro // Biomedical Photonics.
-2022.-T.11,Ne 3. - C. 4-16. doi: 10.24931/2413-9432-2022-11-3-4-16.

KonTaktbi: ®appaxosa [1.C., e-mail: farrakhova.dina@mail.ru

Introduction [3]. In this case, the dipole moments of the electronic

The fluorescent dye ICG is the only drug with an
absorption peakinthe nearinfraredrange (NIR),approved
for clinical application in most countries of the world [1].
The ICG aqueous solution consists of monomers and
H-type dimers with two absorption peaks at 780 and 715
nm, respectively (Fig.1a). ICG is able to form J-aggregates
under certain temperature conditions, representing a
stable colloid with aggregated nanoparticles (ICG NPs)
at high concentrations [2-4]. ICG J- aggregates have an
absorptionand fluorescence peaksinthe NIRrange (0,75-
1,4 um) within the biological transparency window [5],
which is promising for fluorescent diagnostics [1, 6]. The
formation of J-aggregates occurs due to hydrophobic,
non-covalent m-m interactions between ICG molecules

transitions of individual molecules are practically aligned
parallel to the line connecting their centers through the
«head to tail» arrangement (Fig.1b) [3].

The J-aggregates in the ICG NPs colloidal solution
have strong changes in spectroscopic properties, such as
a narrow J-band in the absorption spectrum and its sharp
shift of about 100 nm into NIR. Also, the fluorescence
maximum of J-aggregates in a ICG NPs colloidal solution
coincides with their absorption peak and demonstrates
a behavior close to resonance, at which point, it has a
small Stokes shift and insensitivity to the environment
[7]. Our studies of ICG NPs colloidal solution have shown
their promise for diagnostics of malignant neoplasms,
as they increase the circulation of ICG monomers and
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a — cneKTtpbl nornouweHus ICG;

b — cxemaTnyecKas unnocTpaums o6pasoBaHus CTPYKTyp J-arperaTos.

Fig. 1.
a — absorption spectra of ICG;
b — schematic illustration of J-aggregate formation.
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H-aggregates from 30 min to 2 days [8, 9]. Moreover,
when ICG NPs interact with the environment of plasma
proteins after intravenous injection, the nanoparticles
demonstrate their stability, which can improve
fluorescence diagnostics by increasing the circulation of
the ICG monomer in the blood system, which makes it
possible to predict the pathways of metastasis [10]. Based
on experimental data, the determination of the optical
characteristic changes of the ICG NPs colloidal solution in
the tumor microenvironment remains relevant. In study
[11], it was suggested that the nonlinearity of optical
characteristics arises due to a decrease in the specific
surface of aggregates. However, no assumption was
made about the geometric alignment of the J-aggregate
nanostructures and the presence of changes (inflection
points) in the graphs of the absorption dependence on
the concentration.

Materials and methods

The molecular form of ICG, consisting of a diluted
polycrystalline powder Pulsion® (Pulsion Medical
Systems, Germany), was heated in water to 65°C, and
then kept at this temperature for 20 hours to form ICG
NPs in accordance with the previously published method
[12]. After the formation of J-aggregates, the solution
was filtered through syringe filters with 0.40 um diameter
pores to remove large aggregates. A sample with 0.25 uM
concentration was selected to study the spectroscopic
properties of the ICG NPs colloidal solution. Polylatex
calibration spheres with 110 nm diameter were used as a
reference sample.

Fluorescence excitation spectra and fluorescence
spectral maps were obtained via the Jobin-Yvon
NanolLog-4 system (Horiba, Japan). An InGaAs charge-
coupled device with 800-1600 nm operating optical
range was used as a detector. A xenon lamp (operating
range 300-900 nm) with a dual monochromator and 2
nm spectral resolution was used as an excitation source.

Resonant fluorescence registration experiments of
ICG NPs colloidal solution were carried out by excitation
of the different wavelengths in the 880-915 nm range via
Chameleon Ultra Il titanium-sapphire laser (Coherent,
USA) with 80 MHz frequency and a 140 fs pulse length.
For these studies, an installation with a spectrometer and
continuous-wave laser was assembled (Fig. 2).

Laser radiation in the 880-915 nm wavelength
range with a 1 nm step, passes through a focon into
fiber-optic bundle, then through a vertically oriented
linear polarizer onto the sample. The scattered laser
radiation from the sample passes at 90° angle through a
horizontally oriented linear polarizer and an optical fiber
into a spectrometer. The crossed polarizer configuration
makes possible to exclude the direct laser radiation.
880/10 nm narrow-band filter was also installed in front
of the sample to suppress laser radiation (Fig. 2).

For obtaining the scattering indicatrix of the ICG NPs
colloidal solution, an installation was assembled on a
rotating platform with a receiving optical fiber and fixed
optical bundle for delivering laser radiation (Fig. 3). 920
nm wavelength was chosen as laser radiation, for the
reason that ICG NPs has no absorbing properties at the
wavelength.

Nazep
Laser

DOKOH

Fiber bundle

ONTUYECKMIA KIyT

duabtp 880/10 HMm
Filter 880/10 nm

Obpasey,
Sample

Monapwuaatop
Polarizer

Monapusatop
Polarizer

CnekTpomeTp
Spectrometer

Puc. 2. Cxema yCTaHOBKM Ansl onpeaeieHns CNeKTPocKonuyecknx cBoncts J-arperatos ICG NPs u Kanu6poBo4yHbIX chep meTogom pac-

CesiHUA cBeTa.

Fig. 2. Installation scheme for determination of spectroscopic properties of ICG NPs J-aggregates and calibration spheres by light

scattering method.
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OnTU4ecKoe BOA0OKHD C

N33epHBIM M3NYHEHWEM
Optical fiber from laser

BONOKHO
Optical fiber to detector

OeTekTUpYIDLWEee ONTHUYECKOS

Puc. 3. dKcnepumeHTanbHas ycTaHOBKa Ans onpeaeneHus
MHAMKaTPUChI paccesiHUA U3/y4YeHusi, NPoLIeaLlero Yepes
KonnouaHbi pacteop ICG NPs u o6pasua, cogeprkaiiero
Kanu6poBouHble chepbl.

Fig. 3. Experimental installation for determining the
scattering indicatrix of radiation passed through the
colloidal solution of ICG NPs and the sample containing
calibration spheres.

The experimental results were approximated by
Henyey-Greenstein function to calculate the anisotropy

factor: | g2
p(cos@) = 5 32 (1)
2(1+g —2g*cos9)
where p - phase scattering function, 8 - deflection
angle of scattered light, g - anisotropy factor.
In the decomposition of the Henyey-Greenstein

function by Legendre polynomials, the anisotropy factor
is related to the expansion coefficients through the

relation: :
sato ¥, =(2i+1)g, 2)

The elongation of the scattering indicatrix is
determined by this parameter.

To study the aggregate size and the aggregation
degree of ICG molecules at different concentrations of
ICG NPs colloidal solution, a multi-angle dynamic light
scattering analyzer Photocor Complex (Photocor, Russia)
was used. A He-Ne laser with 632.8 nm wavelength was
used as an excitation source. 15° and 145° angles were
selected to measure the power of the scattered signal on
the samples of ICG NPs colloidal solution (Fig. 4).

The aggregation degree B demonstrates the
ranking index of ICG molecules in a aggregate and is
determined by comparing the scattering efficiency
with the calculations of Mie scattering. The aggregation
degree can be represented in the forms:

ﬂm:Nm/Nag’ (3)

where N - numerical density of ICG molecules, N, -
numerical density of J-aggregates, and

S.N
[gm:M, (4)

Clag

where fag - the proportionality factor, also called
J-aggregate absorption strength, Sag— absorption
cross section of aggregate, a, — average size of
aggregate.

Differential cross-sections of Mie scattering at
different angles of light scattering on the sample were
calculated to obtain the values of the aggregation
degree of ICG molecules. These values were then used
to calculate the average size of aggregates at different
concentrations. A detailed description of the experiment

ICG NPs

Nazep

Puc. 4. Cxema 3KcnepumeHTa U3MeEpEHUs
pa3mMepa YacTuL, MeTo40oM paccesiHus Mu.
Fig. 4. Experimental scheme of measuring the
particle size by the Mie scattering method.
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design and the theoretical derivation of the formulas are
presented in work [11].

ICG NPs colloidal solution was examined by scanning
electron microscopy (SEM) to study the morphological
structure of J-aggregates. Before the study, samples of ICG
NPs colloidal solution were frozen at 77 K (by immersion
in liquid nitrogen). This method of samples temperature
lowering was necessary to avoid aggregates sticking
together and/or rearranging self-assembly. The pre-frozen
sample was placed on the Peltier table (thermoelectric
cooling) and placed in the chamber of the electron
microscope EVO LS10 (Zeiss, Germany). The surface of
the Peltier table was stabilized at 253 K temperature, the
pressure in the chamber was 70 Pa. The Peltier table was
heated from 77 Kto 253 Kiin order to ensure the invariance
of the component structure of ICG NPs samples. To avoid
water screening, the surface of the ICG NPs sample droplets
were subjected to preliminary electron beam effects until
the structured image appeared. Observations were carried
out in low vacuum mode at an 21 kV accelerating voltage
and a current on the sample of 30 pA via a backscattered
electron detector using a working segment of 13-13.5
mm. 1024x768 px images were recorded with 7.7 nm/px
hardware resolution.

Results

The sample was irradiated with 650, 700, 750 and
800 nm laser radiation to obtain fluorescence spectra for
study the spectroscopic properties of ICG NPs colloidal
solution with 0.25-uM concentration (Fig. 5a).

During the exposion to a sample of ICG NPs colloidal
solution by laser radiation with wavelengths of 750 and

800 nm, an intense fluorescence peak corresponding to
ICG NPs J-aggregates was observed. When the sample is
excited with 650 and 700 nm wavelengths, in addition
to fluorescence of J-aggregates, a small fluorescence
peak corresponding to ICG monomers is observed
at 815 nm. It was noted that with an increase of laser
radiation wavelength, a shift of the fluorescence peak
to the short-wavelength region is observed, at the same
time the dependence of the fluorescence peak and the
wavelength is linear.

Fig. 5b shows the dependence of the fluorescent
signal intensity (displayed in color) on the excitation
wavelength for ICG NPs colloidal solution. The maximum
fluorescence intensity of ICG NPs J-aggregates is observed
with laser radiation with wavelengths in the range of 775-
800 nm. There is also a fluorescence shift in of ICG NPs
J-aggregates to the short-wave region with an increase
in the wavelength of laser radiation (for clarification, a
vertical dashed line at 900 nm wavelength is drawn).

In the course of the work, the J-aggregates fluorescence
signal of ICG NPs colloidal solution under resonant
excitation was also studied. A sample with a ICG NPs
colloidal solution with a 0.25 pM concentration was
irradiated with different wavelengths in 880-915 nm
range. Polylatex calibration spheres with 110 nm diameter
were used as a reference sample to obtain the instrument
response function of the assembled system and assess
polarizer system imperfections. The spectra of scattered
laser radiation on samples of ICG NPs colloidal solution
and calibration spheres in 880-915 nm wavelength range
with 1 nm adjustment tuning step were obtained (Fig.6).
The dependences of the intensity maxima of radiation
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Puc. 5.

a — cneKkTpbl dnyopecueHumu J-arperatoB KonnonaHoro pactesopa ICG NPs npu Bo36yxaeHuu Ha 650, 700, 750 1 800 Hm;
b — cnekTpanbHasa KapTa ¢nyopecLeHLMM HOPMUPOBAHHbLIX UHTEHCUBHOCTEW UCMYCKaHUSA GhlyopecLeHLUU NPY PA3SIUYHbIX J/IMHAX BOJH.

Fig. 5.

a - fluorescence spectra of J-aggregates of ICG NPs colloidal solution at 650, 700, 750 and 800 nm excitation;
b - spectral map of normalized fluorescence emission intensities at different wavelengths.
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scattered on samples of ICG NPs colloidal solution and
calibration spheres were obtained for visual observation of
changes in the intensity of scattered laser radiation (Fig.7a).

The decrease of the laser light scattered by the
sample is observed with an increase of the laser radiation
wavelength (Fig. 7a). The intensity maxima ratio of
the scattered laser radiation from ICG NPs sample to a
calibration sphere sample was obtained for evaluation

of the spectroscopic properties of the ICG NPs colloidal
solution (Fig. 7b). This dependence demonstrates the
ability of ICG NPs colloidal solution to absorb in 893-896
nm range. Fig. 8 shows the ratio of the intensity maxima
values of the scattered laser signal on ICG NPs colloidal
solution to the calibration sphere sample, which shows
the absorption caused by J-aggregates. To confirm this
effect, absorption spectra were obtained via a two-
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Fig.6. Spectra of scattered laser radiation transmitted through the sample at 90°:
a - ICG NPs; b - calibration spheres
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MOCTH OT A/IMHbI BOJIHbI 1Ta3€PHOI0 U3NYYEHUS;
b - oTHOWEHWEe MaKCUMYMOB UHTEHCMBHOCTEN pacCesHHOro fa3epH
BOYHbIM chepam.

Fig. 7.

0oro U3nyyeHus, npowegwero Yyepes oépasew ICG NPs kK kanu6po-

a — intensity maxima of the radiation scattered by ICG NPs and calibration spheres depending on the laser radiation wavelength;
b — the ratio of the intensity maxima of the laser radiation scattered by ICG NPs sample to the calibration sphere sample.
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beam spectrophotometer and a spectrometer when
light passes through the sample to the lumen from a
broadband source through ICG NPs colloidal solution
and calibration spheres at 180°angle (Fig. 8).

According to the data obtained by two different
methods, the J-aggregate maximum absorption of
the ICG NPs colloidal solution is observed at 893 nm
wavelength (Fig. 8).

To suppress the intensity of the laser radiation signal,
a 880/10 nm cleaning narrowband filter was installed
in front of the sample. Also, the spectra of the laser
signal scattered on the samples were obtained with the
configuration of the installation at 90° angle (Fig. 9).

Fig. 10a shows that a decrease in the maximum
intensities of the scattered laser signal occurs with an
increase in the wavelength of the laser radiation, while
after 892 nm a low signal of scattered radiation is observed,
which indicates the absorption of the laser signal by a
narrow-band filter. The ratio of the intensity maxima of the
scattered laser signal in Fig. 10b shows a decrease in the
dependence values due to the absorption of J-aggregates
of the ICG NPs colloidal solution and subsequent absorption
by a narrowband filter of 880/10 nm.

The absorption spectra of J-aggregates when heating
ICG NPs colloidal solution to a temperature of 65°C were
used to plot a graph on a double logarithmic scale in order
to estimate the aggregate number of nanoparticles [12].
From this dependence, based on the law of mass action:

Kz% )

m

G, =C,+nC,, (6)

¢, -C,=nC,, =nKC, (7)
lgnC,,, =lgnK+nlgC, (8)

where n - the monomer number forming the aggregate,
K - proportionality coefficient, C, - total concentration
of fluorescent dye, C_- concentration of monomer ICG,
C, — J-aggregate concentration. According to these
equations, an aggregate number of ICG molecules was
obtained equal to 4, which demonstrate spectroscopic
properties corresponding to ICG NPs J-aggregates
(Fig. 11). This result is confirmed by studies of the
concentration dependences of the spectroscopic effect
in work [13], assuming thermodynamic equilibrium
between two ICG states: a monomer solution and
J-aggregates. The aggregate number of molecules for
H-aggregates of ICG is 2.

For obtaining a scattering indicatrix of light
transmitted through samples of ICG NPs colloidal
solution and calibration spheres, the installation shown
in Fig. 3 was assembled with 920 nm wavelength. The
data of the angular dependence of light scattering
characterize the scattering properties of the object by
their appearance, which allows comparing the shape
and size of J-aggregates of ICG NPs colloidal solution
with calibration spheres. Polar diagrams of the intensity
dependence of scattered laser light on the rotation angle
of the receiving fiber were obtained (Fig. 12).

The obtained data of polar diagrams of the light
scattering indicatrix transmitted through a colloidal
solution and calibration spheres are shown in Fig. 12,
and demonstrate the change in the intensity of scattered
light from the scattering angle. The scattering indicatrix
of the light transmitted through the calibration spheres

0,20

1,6 Al — ICG NPs

/ —— |CG NPs/spheres ratio

ICG NPs/sphere ratio, r.u.
o
™

Otvowenwme ICG NPs/cheprl, oTH.eq,

0,15 Puc. 8. OTHOLLEHHUE CMEeKTPOB

nponycKkaHusa ceeTa Yyepes
KonnouaHbin pacteop ICG NPs 1 yepes
Kanu6poBo4Hble chepbl, NOJyYEHHbIX
NP1 NOMOLLM LUIUPOKOMOJIOCHOTO
WCTOYHUKA CBETa U BOJIOKOHHOIO
cneKTpoMeTpa (CUHSIA IMHUSA), CNEKTP
NoriowWweHUs KONNOMAHOIo pacTeopa
ICG NPs, nony4eHHbI Npy nomMoLu
ABYXJly4eBoOro cnektpoporomeTpa
(KpacHas nuHus).

Fig. 8. The ratio of the light transmission
| spectra through the ICG NPs colloidal
solution and the calibration spheres
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have a more elongated shape, which shows a cosine  the g-factor according to the Henyey-Greenstein formula
close to the one unit of the scattering angle compared  with 920 nm wavelength for the ICG NPs colloidal solution
to the ICG NPs colloidal solution. The calculated value of ~ was 0.76, while for calibration spheres it was 0.86.
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Fig. 9. The obtained spectra of laser radiation scattered on samples at 90° angle with 880/10 nm narrow-band filter:
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b - calibration spheres.
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b — oTHOLWEHWEe MaKCMMYMOB UHTEHCMBHOCTEN pacCesHHOro fla3epHoro uany4yeHus Ha o6pasue ICG NPs 1 Ha KanM6poBOYHbIX chepax.
Fig. 10.

a — intensity maxima of scattered laser radiation on samples of ICG NPs and the calibration spheres depending on the laser radiation
wavelength;

b - the intensity maxim ratio of scattered laser radiation on the sample of ICG NPs and the calibration spheres.
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c — norapudmmuyeckmnii rpaduK ans oueHKu
arperatHoro yucna ICG gnsa H-arperatos.
Fig. 11.

a — absorption spectra of ICG obtained by
heating a molecular solution;

b — logarithmic graph of the estimation the
aggregate number of ICG J-aggregates;

¢ — logarithmic graph of the estimation the
aggregate number of ICG H-aggregates.
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For estimation the average size and aggregation
degree of the J-aggregates of ICG NPs colloidal solution
at different concentrations, the scattered light intensities
on nanoparticles at 15° and 145° angles were measured
by the Mie scattering method. On the basis of these data,
the differential cross-sections of the Mie scattering are
calculated as presented in study [11]. The experimentally
obtained differential cross-sections of Mie scattering at 6
= 15° and © = 145° allowed us to determine the average
aggregation degree and the averagessize of the J-aggregates
of ICG NPs colloidal solution, respectively (Fig. 13a).

Theaggregationdegree of nanoparticlesincreasesfrom
1.25x10° for 2-uM to 2.38x10° for 0.5 mM concentration
of ICG NPs colloidal solution. Absorption spectra of ICG
NPs colloidal solution were obtained from which the
absorption coefficient of J-aggregates was calculated. Fig.
10b shows how the absorption coefficient of J-aggregates
decreases with increasing concentrations, while the

above and below by non—covalent n-it stacking, while
after 75 pM, they increase in width by growing sideways
and/or forming other ICG NPs J-aggregates.

Images of J-aggregates of ICG NPs colloidal
solution were obtained by SEM method to study the
morphological structure (Fig. 14).

Microscopic images show the position of ICG NPs
J-aggregates in the form of large sheet-like conglomerates
and in the form of flakes consisting of granular material,
and with a wide size distribution. The J-aggregates of the
ICG NPs colloidal solution are a tightly packed network
of long rod-shaped conglomerates in the obtained
images. Based on the obtained images, it is impossible
to determine individual J-aggregates from beginning
to end and the intersection points between individual
aggregates, at the same time the J-aggregates are slightly
curved. The formation of a network is the cause of the
strong viscoelasticity observed in solutions. According

OPUTUHAJIBHbBIE CTATbA

average size of J-aggregates increases, which varies from  to the obtained images, ICG NPs J-aggregates with 5-uM
144 nm for 2-uM to 175 nm for 0.5 mM concentration of  concentration are about 100-110 nm wide of the sheet-
ICG NPs colloidal solution. Presumably, until 75 pM, ICG  like aggregate and, presumably, more than 1 um in length
NPs J-aggregates grow vertically by adding ICG molecules  (Fig. 14a). With the concentration increase of the ICG
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a

Cc

Puc. 14. SEM n3o6paxeHus J-arperatoB ICG NPs ¢ KOHUeHTpauusamu:

a-5uM; b -0.1 MM;c - 0.5 MM.
Fig. 14. SEM images of ICG NPs J-aggregates with concentrations:
a-5uM;b-0.1mM; c-0.5mM.

NPs colloidal solution to 0.1 mM, the dimensions of the
aggregates increase to 120 £ 5 nm in width and 1050 +
15 nm in length (Fig. 14b). For higher concentrations than
0.5 mM, J-aggregates are large particles with a width up to
500 nm and a length up to 1 um (Fig. 14c).

Discussion

In this work, the spectroscopic properties of ICG NPs
colloidal solution, which mainly consists of J-aggregates
were considered. A shift of the fluorescence maximum of
ICG NPs J-aggregates to the short-wavelength range is
noted with anincrease in the wavelength of laser radiation.
The spectral map of fluorescence upon excitation with
different wavelengths of laser radiation demonstrates
the broadening of the emission spectrum of ICG NPs
J-aggregates with increasing fluorescence intensity.

During the study of scattered laser radiation on ICG
NPs colloidal solution passing through crossed linear
polarizers, a laser radiation signal was observed. The
resonant fluorescence of ICG NPs colloidal solution turned
out to be less intense compared to the scattered laser
radiation, and the quality of the polarizer and the analyzer
system did not allow to register a fluorescent signal.

Spectroscopic methods were used to obtain the
minimum number of ICG molecules lined up in the
brickwork of the ICG NPs J-aggregate, equal to 4, for the
bathochromic shift of the optical properties of ICG NPs
colloidal solution. When exposed to electromagnetic
radiation, the upper and lower molecules rise on one side,
breaking the bonds of interaction between the molecules
(Fig. 15). The proposed configuration of molecules in the
ICG NPs J-aggregate is potentially consistent with the data
obtained from the law of mass action (Eq. 5-8).

Scattered laser radiation was recorded on a
J-aggregates sample of ICG NPs colloidal solution by
transverse scanning with a receiving fiber at different
scattering angles to study the scattering indicatrix.
It was noted that the efficiency of the scattered laser

signal increases with decreasing scattering angle. The
scattering indicatrix of light passing through the ICG NPs
colloidal solution has an elongated forward shape, which
is confirmed by the anisotropy g-factor calculated using
the Henyey-Greenstein formula, equal to 0.76.

The aggregation degree and the average size
of J-aggregates were investigated with increasing
concentration of ICG NPs colloidal solution. The scattered
signal at an 15° angle provided information on the
average aggregation degree of the nanoparticles, while
the scatteredsignal atan 145°angle provided information
of the J-aggregates average size. A polydisperse size
distribution of aggregates was noted, with increasing
concentration increasing the J-aggregate size of ICG
NPs and their aggregation degree, while the absorption
coefficient decreases, which is consistent with theoretical
studies [15]. The decrease in the absorption coefficient of
J-aggregates is caused by a decrease in the total specific
surface of molecules with an increase in their size [16,
17]. ICG monomers are added mainly from above and
below the J-aggregate and slowly across up to a critical
colloidal solution concentration of 75 puM. After that,
J-aggregates begin to slowly build monomers in height
and contribute to the addition of ICG molecules on the
sides and/or form new J-aggregates.

In SEM images, ICG NPs J-aggregates are densely
packed molecules with a sheet-like morphology, which
is consistent with the brickwork packing model of ICG
molecules proposed by Kuhn et al [18]. At the same time,
with an increase in the concentration of the ICG NPs
colloidal solution, a change in the structural morphology
of the J-aggregate occurs, which is demonstrated by the
addition of ICG monomers to the surface of the aggregates.

Based on the obtained data, a new model of the
structural arrangement of molecules in the ICG J-aggregate
under the action of laser radiation was proposed. The
angle between the transition dipoles and the molecular
axis of the aggregate determines whether the transition
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Puc. 15. CxemaTtuyeckoe M3o6paxkeHne aKTuBauuMu MOJIEKYN B
J-arperate ICG NPs npu Bo3geiCcTB1M Ia3€PHOro U3Ny4eHUs.

Fig. 15. Schematic representation of the activation of molecules
in the ICG NPs J-aggregate under the laser radiation.

Puc. 16. CTpyKTypHOE pacnoJioxeHue moneKkyn B J-arperarte ICG
NPs npu BO3eNCTBUM Na3ePHOro U3nyyeHus.

Fig. 16. Structural arrangement of molecules in the ICG NPs
J-aggregate under the laser radiation.

to lower or higher levels of the excited state is allowed. In
J- and H-type ICG aggregates, the excited state splits into
two nondegenerate states. The low energy state is formed
in the J-type ICG, which corresponds to codirectionally
oriented transition dipole moments, while the high state
contains transition dipoles with opposite orientations. In
J-aggregates, only transitions to the lower level of the split
excited state, which corresponds to the bathochromic
spectral shift, are possible. J-aggregates of ICG NPs
colloidal solution are arranged in monomolecular layers
of molecules, the long axes of which lie parallel to the
plane of the layer (Fig. 16). The shift of the absorption
peak to the long wavelength region of the J-aggregate is
due to the large lateral shift along the long molecular axis
between adjacent ICG monomers. The dipole moments
of the electronic transitions of individual molecules in
the aggregate are aligned parallel to the line connecting
their centers through the head-tail arrangement of the
monomers. When exposed to electromagnetic radiation
in this configuration, interactions occur with molecules
located on the surface of the J-aggregate, which rise,
breaking one interaction bond with the molecules of the
aggregate with a greatly increased dipole moment (Fig. 16).

Resonant excitation occurs on the surface molecules
of the J-aggregate. The narrow fluorescence spectrum
is justified by the simultaneous uplift of molecules on
the surface of the aggregate. As the concentration
increases, a quasi-two-dimensional superstructure of ICG
monomers occurs on the surface of the J-aggregate. The
decrease in the absorption coefficient with increasing
concentration is characterized by an increase in the
probability of molecules transition to an excited state
due to an increase in the number of molecules that make
up ICG NPs J-aggregate. At the same time, J-aggregates
are characterized by a wide size distribution, which varies

from small oligomer particles to sheet-like aggregates
hundreds of nanometers long.

Conclusion

This paper presents the optical characteristics of ICG
NPs colloidal solution, mainly consisting of J-aggregates.
The obtained scattering indicatrix and anisotropy
factor give an idea of the size of the ICG aggregate
shape. According to the obtained characteristics by Mie
scattering methods, a change in spectral characteristics
was noted with an increase in the concentration of ICG
NPs colloidal solution. The aggregation degree and the
average size of the J-aggregates of ICG NPs colloidal
solution increases with increasing concentration, while
the absorption coefficient decreases, which is associated
with a decrease in the specific surface area with an
increase in the size of the J-aggregates. The SEM study
showed a sheet-like morphology of J-aggregates with
subsequent attachment of ICG monomers to the surface
of the aggregate with increasing concentration. Based on
the obtained data, a behavior model of ICG monomers
that are part of the J-aggregate was formulated. The
upper and lower molecules located on the domain
are able to move from para-position to ortho-position,
demonstrating fluorescent properties with a greatly
increased oscillator strength, which is associated with
an increase in the radiation velocity. The use of ICG NPs
colloidal solution in clinical practice will improve the
efficiency of fluorescent diagnostics of tumor tissue, the
boundaries of its growth and the pathways of metastasis.
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Pesiome

JNleyeHne cnabonmMrmeHTHbIX OMyXOonel Marblx Pa3mMepOB MOXET NPOBOANTLCA C NpMeHeHneM poToguHammyeckon Tepanun (OAT). Matepuanom
NA aHann3a NOCAYKUAK NonyyeHHble n3 benopycckoro KaHUep-perncTpa AaHHble MeANLMHCKON JOKyMeHTauumn 112 naumMeHToB C KIMHUYECKN
YCTaHOB/IEHHbIM ANAarHO30M MeJlaHOMbl COCYANCTON obonoukm rmasa (C69.3 no MKB-10) 3a nepuog 2013-2021 rr. OueHKy pa3mepoB 1 YPOBHSA
KPOBOTOKa B OMyXOMAX OCYLIeCTBAANM C Ucnosb3osaHvem ¥3U annapata ¢ npuctaskon gonnnep. AT npoBoguamn ¢ ucnosib3oBaHeM NoaynpoBo-
IHUKoBoro nasepa «YMJ OOT» (Lemt, Pecny6nuka Benapycb, A=661 HM) C AraMETPOM CBETOBOIO NATHA OT 1 40 3 MM B TeueHune 60 C Ha OAHO nose
co cBeToBOI o301 50 [/cm?. Bo3pencTBuMio nofBeprany BClo NOBEPXHOCTb OMyXONW, pacrnonaras nofs «yepenuueobpasHo», ot nepudepun
K BEPLUMHE OMyXONu, C NepeKpbiTreM noseit. MurMeHTaLMIo onyxonu oLeHnBany Br3yanbHo. [Ina oLeHKM pesynbraTa neyeHns obwas rpynna
naumeHToB 6biia pasgeneHa Ha TpY MOATPYNMbl Mo TonwuHe 1 6a3anbHOMY AnameTpy onyxonu. | rpynna Bknovana 40 (35,7%) naumeHToB co
CpeaHUM 3HaYeHMEM TONLUHbBI onyxonu 1,4+0,2 Mm 1 6a3anbHbiM AuameTpom 5,8+1,5 mm; |l rpynna — 51 (45,5%) naumeHTa co cpeHUM 3HaYeHUEeM
TOMNLWMHBI onyxonu 2,3+0,3 MM 1 6a3anbHbiM AriameTpom 7,9+1,5 mm; Il rpynna — 21 (18,8%) naumeHTa co cpefHUM 3HaYE€HUEM TOJILLMHbI ONYXOu
3,8+0,4 Mm 1 6a3anbHbiM AnameTpom 9,8+1,4 mm. Mocne OAT B obweli rpynne y 29 (25,9%) nauveHToB 3aperncTpupoBaHa nosHas pesopbuus ony-
xonu, y 83 (74,1%) - ctabunuzauuma. CoxpaHuUTb rnasHoe A650Ko yaanocb y 107 (95,5%) naumeHToB. [poaomKeHHbI pOCT 1 peLnanB yCTaHOBNEHDI
y 34 naumeHToB: 25 (22,3%) 1 9 (8,0%) cOOTBETCTBEHHO, M3 HUX Y 29 (85,3%) Nocsne feyeHmnsi COXpaHeHo rnasHoe f610ko. MpousseaeHo 5 (4,5%)
sHyKneauun CKoppeKTMpOBaHHaA OAHOroANYHaA KyMynATMBHAA BbPKMBAaeMOCTb cocTtaBuna 100%, 3-netHasa — 95,8+2,4%, 5-netHAdA — 93,7+3,1%.

KnioueBble cnoBa: menaHoma xopronaew, cnabonurmeHTHas ornyxosb, poToAaMHamMmMyecKkas Tepanus, nasepHas TpaHCNynuinapHasa TepmoTepa-
nvis, 6paxunTepanus, peLuans, MPOAOSKEHHbIN POCT.

Ana untnposanusa: Xunsesa E.N., HaymeHko J1.B., KpacHbinn C.A., Jemewuko M.1. Llepkosckuin [1.A. Xepko W.10. DoToanHammyeckas Tepanus nep-
BUYHbBIX 1 PeLuanBHbIX GOpM cnabonmrMeHTHbIX pOPM MenaHOMbl cocyamncToi obonoukn rmasa // Biomedical Photonics. - 2022. - T. 11, N 3. -
C.17-23. doi: 10.24931/2413-9432-2022-11-3-17-23.
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PHOTODYNAMIC THERAPY OF PRIMARY AND RECURRENT
FORMS OF WEAKLY PIGMENT CHOROIDAL MELANOMA

Zhyliayeva K.P., Demeshko P.D., Navumenka L.V., Krasny S.A., Tzerkovsky D.A., Zherko I.Yu.
N.N. Alexandrov National Cancer Center of Belarus, Lesnoy, Republic of Belarus

Abstract

Treatment of poorly-pigmented tumors of small sizes can be carried out using photodynamic therapy (PDT). The material for the analysis
was data on 112 patients. We used data from the Belarusian Cancer Registry, medical records of patients with clinically diagnosed choroid
melanoma (C69.3 according to ICD-10) for the period 2013-2021. The size and level of blood flow in the tumors were assessed using an ul-
trasound machine with a doppler attachment. PDT was carried out using a «UPL PDT» semiconductor laser (Lemt, Republic of Belarus, A=661
nm) with a light spot diameter of 1 to 3 mm for 60 s per field with a light dose of 50 J/cm?. The entire surface of the tumor was exposed to
the action, with the fields “tiled’, from the periphery to the top of the tumor, with overlapping fields. Tumor pigmentation was assessed visu-
ally. To evaluate the treatment outcome, the general group of patients was divided into three subgroups according to thickness and basal
diameter. Group | - 40 (35.7%) patients, with an average tumor thickness of 1.4+0.2 mm, basal diameter - 5.8+1.5 mm. Il - 51 (45.5%) patients,
with an average tumor thickness of 2.3 + 0.3 mm, basal diameter - 7.9 = 1.5 mm. Il - 21 (18.8%) patients. The mean value of the tumor thick-
ness was 3.8+0.4 mm, the basal diameter was 9.8+1.4 mm. After PDT in the general group (n=112), 29 (25.9%) patients had complete tumor
resorption, and 83 (74.1%) patients had stabilization. The eyeball was saved in 107 (95.5%) patients. Continued growth and relapse were
recorded in 34 patients: 25 (22.3%) and 9 (8.0%), respectively. In 29 (85.3%) patients, the eyeball was preserved after treatment of relapse and
continued growth. 5 (4.5%) enucleations were performed. Adjusted one-year cumulative survival was 100%, 3-year and 5-year 95.8+2.4%,
93.7+3.1%, respectively.

Key words: choroid melanoma, poorly pigmented tumor, photodynamic therapy, laser transpupillar thermotherapy, brachytherapy, recur-
rence.
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BBepeHune

MenaHoma cocyamcTon 060nouKy rnasa (MenaHoma Xo-
puoungeun, MX) — 3To onyxonb, pa3BUBalOLLAACA U3 KJTIOHa
KNeTOK BTOPOW MUrMEHTHOW CUCTEMbBI (HEPBHBIN rpebeHb)
1 obnagatoLlas 3510KauecTBeHHbIM noTeHuuanom. Cpea-
HUI BO3pacT 3aboneBlwux coctaenseT 64,0£10,0 net [1].
B Pecny6nuke benapycb B nocnegHune roabl Nk 3abonesa-
€MOCTV CMECTWUCA Ha boree cTapLuve BO3pacTHble rpyn-
nol [2]. MpaKTMyeckn MOMOBMHA MaLMEHTOB, KOTOpble
obpallaloTca 3a MOMOLLbIO, MMEKT OMyXonu OOosbLUKX
pa3mepoB U He MOTYT ObITb NMOABEPrHYTbl OPraHOCOXpPa-
HAoLWemy neyeHuto. lpefnoyTeHre NPy ONyxonAax ManbixX
pa3mepoB cnegyeT oTAaBaTb MajlOMHBA3VBHbIM METOAAM
C COXpaHeHneM GpYHKLMI rna3Horo s65oka. C xopowmmm
pe3ynbTaTamy MPOXOZAT TIeYeHre NauneHTbl C UCMONb30-
BaHMEM J1a3epHbIX METOAUK: Na3epHON TpaHCynunaap-
How TepmoTepanuu (TTT), doTognHammyeckor Tepanuu
(®AOT). B nocnegHue roabl metog OAT akTMBHO pa3BuBa-
eTcs [3] u xopowo cebs 3apekoMeHaoBan B ieyeHnn MX
W A pYrvX 3/10KayeCTBEHHbIX MOPaXeHUn 0601oYeK rnasa,
B TOM YMC/Ie OCTEOM 1 MEeTacTaTUUYECKUX NopakeHni [4].
OAT, no gaHHbIM HEKOTOPbIX aBTOPOB, MOXET ObITb 1C-
nonb30BaHa nepes NpPoBefeHNeM OUOMCUMN KaK Crnocob,
CHUXKAOLWMA PUCK KPOBOTEUEHMA 13 OMYXONn BO Bpems
BbIMOJIHEHNS MHBA3WBHOro BMelwaTenbcTea [5]. OAT no
CpaBHEHVIO C JlyyeBOV Tepanven faeT obHadeXumBatlo-
Wme pesynbTaTbl B JIeUEHUM TAXKENIOM OHKOMATONOrnu
0060J104€EK Ia3a, CBA3AHHONM C OCTPOTON 3peHus [4, 6-8].
MX pa3BrBaeTca U3 MenaHouuTOB M OTHOCUTCA K OQHOMY
13 yCTONYMBbIX HOBOOOPA30BaHMIN KO BCEM M3BECTHbIM
MeToAaM neyeHunsa. MiccnegoBaHUsA, KOTopble NPOBOAATCA
BO BCEM MIMpPe, MOKa3blBAT OOHaZeXMBawLme pesysb-
TaTbl ncnonb3oBaHua OOAT npn MX [9].

MaTtepunanbl n metoabl
[na nccnepgoBaHma Ncnosib3oBaHbl JaHHble benopyccko-
ro KaHuep-pernctpa u nctopuii 6onesHen naumeHToB
C KNMHMYECKM YCTaHOBNEHHbIM grarHosom MX (C 69.3 no
MKB-10) 3a nepuog 2013-2021 rr.

B nccnepgoBaHume BKoveHbl 112 naumeHTOB, N3 HUX
37 (33,0%) myxumH n 75 (67,0%) »eHwuH, co cnabo-
nurMmeHTHbimn MX. TlurmeHTaumio onyxonu oueHuBa-
nun Br3yanbHo. Bce nauueHTbl 66111 noaseprHyTol OAT.
MuHMManbHbIN BO3pacT cOCTaBun 22 roga, MakCcumalsb-
HbI — 85 neT, MeaunaHa — 64,5+9,0 net. CpegHue 3Have-

HUA TOMWUHBI onyxonu coctasunm 2,3+0,7 mm, 6a3anb-
Horo gunametpa — 7,4+1,9 mm. Y 84 (75,0%) nayneHToB
OMarHOCTMpPOBaHa OMyXOib C PaCnpPOCTPaHEHHOCTbIO
cTTINOMO, y 28 (25,0%) — cT2NOMO. OguH Kypc OOT npo-
BeaeH 80 (71,4%) nauneHTtam, 2 Kypca - 21 (18,8%), 3 Kyp-
ca - 10 (8,9%) n 1 (0,9%) nauneHTy npoBefeHo 4 Kypca
®OAOT. C eAUHCTBEHHOW AMArHOCTUPOBaHHOM MX 6bino 93
(83,0%) naumeHTa. CUHXPOHHbIE N METaXPOHHbIE OMyXO-
N 6611 3aperncTpuposaH y 19 (17,0%) naumneHTos.

[na peTanbHOM OUEHKWM pe3ynbTata NPOBEAEHHOro
nevyeHuss naumeHTbl ObiNn pasfeneHbl Ha TPU TPynbl
B 3aBUCMMOCTU MO TOJILUMHBI U 6a3anbHOro AnameTpa
onyxonw.

B rpynny | Bownn 40 (35,7%) nauneHTOB, B TOM Yncie
12 (30,0%) my»xuuH 1 28 (70,0%) »eHwWwunH. MrHUManb-
HbI BO3PACT COCTaBuU 22 rofa, MakCcMmManbHbin — 81 ner,
MefnaHa — 65,5+£8,1 net. Y 38 (95,0%) nauuneHTOB ycTa-
HOBJIEHa pacnpocTpaHeHHOCTb onyxonn cTTNOMO, y 2
(5,0%) - cT2NOMO. MuHMManbHaa TOMLWMUHA OMNyXOosu
coctasnana 0,8 Mm, MakcumanbHaa — 1,7 mm, cpefiHee
3HayeHne - 1,4+0,2 MM. MuHMManbHbIA 6a3anbHbIN
anameTp onyxonm coctasun 1,2 MM, MakCMMasnbHbIA —
10,3 mm, cpefiHee 3HauveHue — 5,8+ 1,5 mm. OguH kypc OOT
nposeaeH 34 (85,0%) nauyueHTam, 2 Kypca - 5 (12,5%),
3 kypca — 1 (2,5%). CMHXPOHHBIN N METaxXPOHHbIA paK
6b151 3aperncTpupoBaH y 5 (12,5%) naymeHToB.

lpynna Il Bknouwana 51 (45,5%) naumeHTa, U3 HUX
16 (31,4%) myxunH 1 35 (68,6%) »eHwWurH. MrHUManb-
HbI BO3pacT coctaBun 30 neT, MakcumanbHbin — 85 ner,
meanaHa — 62,5+9,0 net. Y 42 (82,4%) nauyneHToB AMarHo-
cTnpoBaHa onyxonb cTTNOMO, y 9 (17,6%) — cT2NOMO.
MwuHMManbHaa ToJWKMHA OMyXOAM COOTBETCTBOBana
1,8 MM, makcmanbHaa — 3,0 MM, cpefgHee 3HayeHne —
2,3+£0,3 MM; MUHUMasbHbIN pa3mep 6a3anbHOro aAnamert-
pa onyxonu coctasun 3,0 MM, MakCUManbHbIi — 11,9 Mm,
cpepHee 3HavyeHne — 7,9+1,5 mm. CUHXPOHHBIN 1 MeTax-
POHHbBIV paK ycTaHoBneH y 7 (13,7%) 6onbHbix. OguH
Kypc OT nposefeH 31 (60,8%) naumeHTy, 2 Kypca — 13
(25,5%), 3 kypca - 6 (11,8%), 4 kypca — 1 (1,9%).

B rpynny Il Bownm 21 (18,8%) naumeHT. My>kunH — 9
(42,9%), »eHwmH — 12 (57,1%). MuHUManbHbIN BO3-
pact coctaBun 31, mMakcumanbHbil — 83, mefgnaHa -
63,0£9,1 net. ¥ 4 (19,0%) nayneHTOB AMarHOCTMPOBaHa
onyxonb cTTNOMO, y 17 (81,0%) — cT2NOMO. MuHumanb-
HaA TOMNWMHaA onyxonu cooTtBeTcTBoBana 3,1 MM, Mak-
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cmanbHas - 5,2 MM, cpefiHee 3HayeHne — 3,810,4 mm;
MUHVMAaNbHbIA pa3Mep 6a3aNibHOro AMaMeTpa Onyxosnu
coctaun 7,0 MM, MakcumanbHbin — 13,5 mMm, cpepHee
3HaueHue - 9,8+1,4 mm. OpguH kypc OAT nposepeH 15
(71,4%) naumenTtam, 2 Kypca - 3 (14,3%), 3 Kypca — 3
(14,3%). CUHXPOHHDIN U METaXPOHHbIA PaK YCTaHOBNEH
y 7 (33,3%).

Pa3mepbl 1 ypoBeHb KPOBOTOKA B OMYXOJIAX OLIeHUBa-
N c ncnonb3oBaHnem Y3 ¢ npuctaBkon gonnnep. B Ka-
yecTBe HOTOCEHCMOMNN3ATOPA MCMONb30BanN GOTONOH
(PYN «benmepnpenapatbl», Pecnybnuka benapyco), Ko-
TOPbIN BBOAWAN BHYTPUBEHHO B TeueHue 30 MUH B Jo3e
2,0-2,5 Mr/Kr maccbl Tena nauneHTa B YCNOBMAX 3aTeM-
HeHHoro nomeueHua 3a 3 4 go OAT. Micnonb3oBanu no-
nynpoBoAHMKOBbIV nasep <YM OOT» (Lemt, Pecny6nuka
Benapycb, A=661 HM) C JMaMeTPOM CBETOBOTO MATHa OT 1
00 3 MM B TeyeHune 60 € Ha OAHO MoJie CO CBETOBOW [O30M
50 [x/cm2. BosgencTaumio nofBeprany BCO NOBEPXHOCTb
onyxonu, pacrionaras nonsa «4epenmueobpasHo», oT ne-
pudepun K BEPLLUNHE ONyXOmu, C NEPEKPLITUEM MOJEN.

Jlokanusauma MX Ha rrmasHOM fHe npeacTaBreHa
B Tabn. 1.

HenocpeacTBeHHbIN pe3ynbTaT nevyeHusa oueHnBanm
cornacHo pekomeHgauuu BO3 npu conmpHbix OMyxo-
nsax. MonHaa pe3opbums onyxony XapakTepu3oBanacb

bopMMpPOBaHMEM MONHOLIEHHOTO oYara aTpoduin B 30He
ObIBLLErO 3aieraHNsA OMNyxXonu, OAHAKO JOMYCKanoch BO3-
MOXHO€ pacrbljieHNe U HEe3HAUUTENIbHOE CKOMeHne
nurmeHTa. Kputepnamuy ctabunmsauyum onyxonesoro
npoLecca CYMTanmn yMeHbLIEHVE Pa3MePOB ONyXOu Ui,
NpW BbIPaXXEHHOW NMUIMEHTaLUK, OTCYTCTBUE N3MEHEHUN
pa3mepoB, OTCYTCTBME KpPoBOTOKa. OTcyTcTBUE 3ddek-
Ta OT MPOBOAMMOrFO JIeYeHNA — OTCYTCTBME U3MEHEHUN
CO CTOPOHbI OMYXONM WIUN YBENIMYEHME ee pPa3mMepoB
C COXpaHeHneM WUIn yCcureHnem KpoBOTOKa B HeMl. [lo-
NOXKUTESIbHBIM PE3YNbTaTOM JIEYEHUS CUUTANN MOJIHYIO
pe3opbumio unm ctabmnmsaLuio onyxosieBoro npotecca.

Mpu guHammnyeckom HabngeHUN 3a NauveHTamm co
CTabunrsayuen onyxoneBoro NpoLecca NPOAOSIXKEHHbIM
POCTOM OMyX0Jiv B 060SI0UKaX rfla3a CuMTanu CoCTosHme,
Korga Ha GoHe cTabunmsauny perucTpupoBanyv ygenuye-
Hue pa3Mepa 1 NosIBIIEHUE COCYANCTON CETU B OMYXOSN.
PeunaneBom cuntanu coctosiHne, Korga Ha ¢poHe aTpodu-
YeCcKoro XopruopeTUHaNbHOro oyara (monHasA perpeccus)
perucTprupoBanu pocT onyxonu. MNporpeccnpoBaHnem
3ab0neBaHNA CYNTaNM NOSABNEHME OTAANIEHHbIX METacTa-
30B B ApYrVIX OpraHax.

[na pacyeTta BbIXKMBAaEMOCTU MCMOMb30BaNM NoKasa-
Teslb CKOPPEKTUPOBAHHOW KyMYSSTVBHOW BbIKUBAEMO-
ctn (CKB).

Ta6nuuya 1

NoKanMsauusa MenaHOMbl XOPUOUAEU HA TAA3HOM AHEe
Table 1

Localization of choroid melanoma in the fundus

OPUTUHAJIBHbBIE CTATbA

lpynnal
Group |
n=40

pynnalll
Group Il
n=51

pynnallll
Group Il
n=21

Jlokanusauymsa

Localization

AGCONIOTHOE YNCNO
Absolute number

AGCONIOTHOE YNCNOo
Absolute number

AGCONIOTHOE YNCNO
Absolute number

MpUNeXuT K ANCKY 3pUTENIbHOTO HepBa

Adjacent to the optic nerve 3 75 2 39 ! 48
MeHee 3 MM (3agHUI NOMIOC) K AUCKY 3pU-

TeNIbHOro HepBa

Less than 3 mm (posterior pole) to the optic 18 <5 e L 2 T
disc

Bonee 3 MM OT ACKa 3pUTENbHOTO HepBa

More than 3 mm from the optic disc > 125 > o8 2 %5
MpunexuTt K Makyne meHee 3 Mm

Adjacent to the macula less than 3 mm 10 e 2 1749 2 ks
OTcToUT OT MaKy”nbl 6onee 3 Mm

More than 3 mm away from the macula 2 >0 2 39 0 0
Mepudepya 2 5,0 5 9,8 0 0
Periphery
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Pesynbratbl

Mocne ®AT B ob6wen rpynne (n=112) npu cpokax Hab-
nogeHus ot 2,5 mec go 3 net y 29 (25,9%) nauymeHToB
3aperncTpupoBaHa nonHas pesopbums onyxonu, y 83
(74,1%) - cTtabunusauma onyxoneBoro npotecca. Npo-
DOMXKeHHbIN pocT (25/22,3%) n peungmebl (9/8,0%) Ha
¢boHe cTabunmszaumm 1 NPOJOIKEHHOIO POCTa OMyX0su
ycTaHoBfeHbl y 34 60nbHbIX. B 3TON CBA3M 3HYKNeayua
BbinosHeHa 5 (4,5%) nauweHTam, 29 (85,3%) 6ONbHbIM
rnasHoe A6710Ko coxpaHeHo. CoXxpaHUTb rnasHoe s6/10K0
B 0buen rpynne yganocb y 107 (95,5%) nauueHtos. CKB
coctaBuna 100%, 3-neTHAA N 5-NeTHAA BbPKMBAEMOCTb —
95,8+2,4%, 93,7+3,1%, COOTBETCTBEHHO.

B rpynne | 3apeructpuposaHo 10 (25,0%) nonHbIx pe-
30pbuKnin onyxonu ¢ GOPMUPOBAHNEM XOPUOPETHHASb-
Horo aTpoduueckoro ouara u 30 (75,0%) ctabunusauni
onyxoneBoro npotecca. lNpu guHamuuyeckom Habnoge-
HUM Ha GOHe 3aPpUKCPOBAHHOM CTabunmM3aLm Npoaon-
XeHHbIV pocT BbifiBNeH y 1 (2,5%) nauneHTa yepes 5 mec
rocne neyeHus, emy nposefeHa bpaxutepanus (bT). Bol-
aBneHbl 2 (5,0%) peunaunsa yepes 1 rog u 1,5 roga, nayu-
eHTaM TaKXe 6bina npoeegeHa bT. Y 5 (12,5%) 60nbHbIX
C CUHXPOHHBIMW N METAaXPOHHbIMU MX NPOAOMKEHHOTO
poCTa 1 peumarBa OMyxonn He 3aperncTpuposaHo. Bece
naumeHTbl XuBbl. OCNOXHEHWI U NPOrpPeccupoBaHnA 3a-
6oneBaHNA He yCTaHOBNEHO.

B rpynne Il y 15 (29,4%) naunMeHTOB yCTaHOBJEHa
nonHas pesopbuwnsa onyxonu, y 36 (70,6%) — ctabunusa-
umMa onyxoneBoro npouecca. Mpn guHammnyeckom Hab-
nojeHnn Ha ¢oHe 3adrKCMpOBaHHON CTabunusauuu
NPOOOMKEHHDBIN POCT oTMeuYeH y 14 (27,5%) naumeHToB
B Nepuog HabnogeHnsa oT 2 ao 8 mec. M3 Hux 11 (21,6%)
nauneHtam nposefeHa BT, KOMOMHMpPOBaHHOE Jaszep-
Hoe neueHune, BKNovatowee Kypcol OAT n TTT, nonyuun
1 (2,0%) 60nbHON. JHyKneauns nponssegeHa 2 (4,0%)
nayueHTtam. Peunane 3apeructpuposaH B 7 (13,7%) cny-
yasix B nepuoa HabnogeHns ot 8 mec go 2 net. I3 Hux 5
(9,8%) 60nbHbIX U3neyeHbl Kypcamu OAT, B 2 (4,0%) cny-

Yasix NPOBOAUSIN KOMOVHNPOBAHHOE Nla3ePHOE JieueHne
c ncnonb3oBaHuem QAT n TTT. OCNOXHEHN NeYeHNs He
3apernctpupoBaHo. M3 7 (13,7%) naumMeHTOB C CUHXPOH-
HbIM 1 METaXPOHHbIM 3ab0NeBaHNEM Y 4 3aperncTpupo-
BaHbl NMPOAOJIKEHHbIN POcT (3 HabnaeHna) 1 peunans
3aboneBaHus (1 HabnoaeHwe). Y 2 NnaunMeHTOB Ha NEPBOM
1 BTOPOM rofy nocsne yCTaHOBNEHMA AMarHo3a 1 npose-
[EeHNA NeyeHna BbisIBNIEeHbl MeTacTasbl MX B neyeHu (ne-
TaNbHbINA UCXOA) N KOCTAX (NALNEHT XUB).

B rpynne lll y 4 (19,0%) nauneHTOB ycCTaHOBEHa
nosnHasa pe3opbuunsa onyxonu, y 17 (81,0%) — ctabunuza-
uus onyxonesoro npouecca. Mpn AgnHamnyeckom Hab-
nogeHnn Ha ¢oHe 3aduMKCMpoOBaHHOW CTabunusauuu
NPOAOIIKEHHbIN POCT 3apeructpupoBaH y 10 (46,7%)
nauveHToB B Nepuopg HabnoaeHnsa ot 3 mec go 1,2 ropa.
M3 Hux 8 mauumeHTam NpPoBeAeHO KOMOWHMPOBAHHOE
neyeHwue, Bkvawwee Kypcbl TTT n BT. 2 nauneHtam
npoBefeHbl KypcCbl Jla3epHOW Tepanuu, BKlovawlme
TTT n OAT. Bnocneactsum 2 nauueHTam 6bina Bbinos-
HeHa 3HyKkneaumsa. Y 3 (14,3%) 6onbHbIx yepes 11 mec
Ha ¢oHe NMpPOAOSIKEHHOrO poCTa 1 BTOporo Kypca BT
Pa3sBUINCb OCNOXHEHMWA: BTOPUYHAA OTC/IOMKA CeT-
YaTKW, KPOBOU3JIAHME B OOOJIOUKN INasa, ONTUKope-
TnHonatmAa. M3 7 (33,3%) naymMeHTOB C CUHXPOHHbIM
N MeTaxpOoHHbIM 3aboneBaHvemM y 2 3aperncTpmpoBaH
NPOAOIIKEHHDIN PpOocT onyxonu. OAnH NauneHT ymep ot
NnporpeccMpoBaHnsl 3aboneBaHnA B NeYeHN Yepes aBa
roga nocne perucTpauymm npofosiKeHHoro pocta MX
B 060JI0UKax rnasa.

Mpu guHamuueckom HabmogeHun nocne OOT pe-
30pbuKMA ONyxonu MAET MeAneHHo, NO3TOMY A0NA CTa-
6uUnM3aunii oNyxoneBoro npotecca B 3 pasa BbillE, YeM
nonHas pesopbuna onyxonu (p<0,05). Jlokanusauwna
ONyXo/nn B COCYAUCTON obonouke rnasa (LUeHTpasbHas
30Ha, 3KBaTOP, Nepudepus) He BAMSET Ha pe3ynbTaT Npo-
BegeHHon OAT (p>0,05).

B Tabn. 2 npepcraBneHbl nokasatenn CKB B rpynnax
nccnefoBaHuA.

Ta6nuya 2

MokasaTeAu CKOPPEKTUPOBAHHOM KYMYAATUBHOW BbDKMBAEMOCTH B Ipynnax UCCAeAOBaHUSA

Table 2
Indicators of adjusted cumulative survival by study groups

CKOPPEKTVIPOBBHHaH KYMYNATUBHaA
BbKNBaemocTb, %

Adjusted cumulative survival, % Group

1 neTHAaA
1 yearold 100,0
3 neTHAA
3yearold 100,0
5 neTtHAA
5 year old Loy

lpynnal

Fpynna ll
Group I

pynna lll
Group Il

100,0 100,0
94,9+3,6 93,3+5,4
93,3+6,4 93,3+5,4
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Pe3synbrat npotusoonyxoneson s¢dpexktuHoctr OAT
He 3aBucen oT loKkanusauuu onyxonu (p>0,05).

KymynaTuBHbln nokasaTenb opHonetHel CKB B 06-
wewn rpynne naumeHtoB coctaBun 100%. 5-netHas CKB
B rpynne | coctasuna 100%. B rpynne I, roe onyxonu
6611 6XNbLINX PAa3MepPOB, 3-NEeTHAA U 5-NIETHAA BbIKU-
BaeMoCTb cocTtaBuna 94,9+3,6% un 93,3%£6,4%, cooTBeT-
cTBeHHO. B rpynne lll, B KOTOpon pa3mepbl ONyxoneBoro
ouara nocnie OAT 6bIMM cambiMK 6ONBLLMUK, 3-NETHASA
1 5-netHaa CKB coctaBuna 93,3+5,4%.

O6cyxpeHne

MexaHusm penicteua OLOT ocHOBaH Ha CeNEKTMBHOWN
AaKKYMyNALUUM BBEAEHHbIX B OpraHm3m ¢$oToceHcnou-
NU3MPYIOWUX MPernapaToB B KJeTKax C MOBbILLEHHON
MUTOTUYECKOW aKTUBHOCTbIO (B OMyXOJSIEBbIX KIETKaX,
SHAOTENNM HOBOOOPa3oBaHHbIX cocynoB v ap.). Mocne-
aytoliee obnyyeHune cnabonMrmeHTHOM ONyXony CBETOM
C ANIVIHOW BOJTHbI, COOTBETCTBYIOLLEN MaKCUMyMy MOJNIOCHI
nornoLleHns BBefleHHOro GpotoceHcMbrnmMsaTopa, NHay-
unpyet GOTOXMMUYECKUE pPeakuni B CEHCUOUNM3NPO-
BaHHbIX KMEeTKaX M TKaHAX C BblgeNeHUEeM CUHINIETHOro
Kucsiopoga u cBOH60AHbIX paguKanoB — BbICOKOAKTUBHbIX
6UONOTrMYECKNX OKUCIIUTENEN, YTO NPUBOAUT K GOTOTOK-
CUYECKOMY NMOBPEXAEHMIO NAaTONOrMYECKN U3MEHEHHbIX
KneTok [10, 11]. M36upaTeNibHOCTb AeNCTBUS onpeaens-
€T HeCoOMHeHHble npeumyllectsa OAT ana ncnonb3oBa-
HUA B 0dTanbmMonorumu. 3ToT MEXaHVW3M BO3AENCTBUA Ha
CnabonMrmMmeHTHYI0 Onyxosb no3BonAeT Ha GoHe NpoTU-
BOOMYXOJIEBOr0 BO3AENCTBUA MOYyYUTb HaUMEHbLUUN
paspyLaolwmnn 3¢pPpeKT Ha Npunexalie CTPyKTypbl, Yem
W NpUBReKaTeNieH Ans JOCTVXKEHNA COXPAHHOCTW OCTPO-
Tbl 3pEHKSA, CBA3aHHOW C OTCYTCTBMEM Pa3BUTUA BaCKy M-
TOB U NOCNEAYIOLNX ONTUKOPETUHOMATUIA.

MNpumeHenunio ®AT npu MX nocBALEHbI HAa CErOAHALL-
HU feHb efMHUYHblE PaboTbl, B OCHOBHOM OMUCHIBalO-
WKe pe3ynbTaTbl JIEYEHUS OMYXOJNel MasibiX pPa3MeposB
[12-22]. OgHOWM 13 OCHOBHbIX MPUYNH, CAEPKMNBAOLLNX
pa3BuTME [AHHOTO HamnpaB/ieHUs B MUPE, ABMAETCA OT-
cyTcTBUE POTOCEHCMOMNN3ATOPOB, ObNafaLWmux Heob-
xoanmMbiMu GpoTodUnyeckumn n GapMaKOKNHETUYECKU-
MU cBoricTBamu. Mpomssoacteo B Pecnybnuke benapycb
¢doToNoHa, 0bnagaloLWero BbICOKOW GoToANHAMUYECKON
AaKTUBHOCTBIO MPY HU3KOW KOXHOWN (POTOTOKCUYHOCTM
1 ObICTPON SNUMMHALMEN N3 OPraHM3Ma, a TaKXKe CoBep-
LIEHCTBOBaHME JIa3€PHON TEXHUKM, OTKPbIBAOT Mepc-
neKkTrBbl 6onee WpoKoro BHeapeHus metoga OAT B od-
TaJIbMOJIOTMYECKYIO MPAKTMKY.

Mpu M3yyeHUU HayUHbIX NUTEPATYPHbIX UCTOYHUKOB
obpallaeT Ha ceba BHMMaHME UCMONb30BaHVE BEPTENOP-
bUprHaA 1 He3HaUMTENIbHOE YNCIIO NMALMEHTOB B rpyrnnax:
ot 8 o 38 HabnogeHWI B camo 6onbluow rpynne [4, 23].
310 cBUAEeTeNbCTBYET O HeHOMbLIOM MUPOBOM OfbITe
npumeHeHunsa QAT B neyeHum naymeHtoB ¢ MX. Cnegyet
OTMETUTb U HebOosbLUME CPOKM HabnogeHWA nocsie npo-

BEeLIEHHOrO JIeYeHMA: CaMble KOPOTKUue coctaBnatoT 15,27
1 31 Mec, a caMblll NINTENbHBIN Neprog MOHUTOPUVHIA —
3,51 5 net B oagHOM HabnoaeHnn.

Mo gaHHbIM pa3HbIX UCTOYHNKOB pa3Mepbl ONyxonewn,
KoTopble MOryT 6biTb noBeprHyTol OAT, cunbHO Bapbu-
pYyIOT, UTO CBA3aHO C NpuMeHAeMbIMy npoTtokonamu QAT
(OT 1 4O MHOrOUMCIEHHbIX CEAHCOB A0 MOJTyYEHMUA OXU-
Jaemoro pesynbrata). CornacHoO opHVMM My6nMKauuam
Haubonee 3¢dektusHa OAT npm MenaHomax C Tonwm-
Hom onyxonu <4 mm [4]; B gpyrux ncciegoBaHuaAx cpeq-
HAA ToNWwMHa onyxonu, noaseprwasnca OIT, coctaBnAna
2,7 mm [24]; HekoTopble aBTOpbl NpoBogAaT OAT npu ony-
XONfAX, AOCTUraWKMX B BbICOTY A0 4,4 MM [25] 1 paxke oo
5,7 mm [23].

Bo Bcex HeypauHbIx cnyyasax ucnonb3oaHua OAOT
onyxonu 6o Ha 100% NUrMEHTMPOBAHbI, UMENa MeCTO
MX de novo, a He TpaHchOPMUPOBaHHbIE HEBYCbI, Paau-
anbHbIA XapaKTep pocTa ONyXoNu, a He YBeJInYeHne ee
TonwwmHbl [21]. MurmeHTauma onyxonem urpaeT ovyeHb
BaXHOE 3HayeHue And MnoJsiyuyeHna MONIOKUTENbHOIO
pe3synbrata oT O[T. 3BeCTHO, YTO NUITMEHT SKpaHMpyeT
KNEeTKN 1 CcoCyabl OMyXonu, NO3TOMY CUIbHO NMUIrMEHTU-
poBaHHble onyxonu nnoxo oreevator Ha OAT. Mbl, onu-
paAcb Ha cBOW OnbIT, He ucnonbzyem OAT npy NUrMeHT-
HbiX onyxonax. OfgHako HeKOoTopble aBTOPbl OTMEYaloT
NONOXUTENbHBIN 3ddeKT Npr NUrMmeHTHbIX MX [19 — 21].
B opgHOWM Ny6nvKaLmm 4YeTKo NpeacTaBeHo, YTo Npu cMe-
WaHHoW popme NMrMeHTALMM UMEHHO XOPOLLO MUFMEH-
TMPOBaHHaA YacTb ONyxonu He oTpearvpoBana Ha OOT
[23].

Metog OAT Hanbonee 3dpdekTMBEeH npu cnabonur-
MEHTHbIX ¢popmax MX. lMNpeumyuiectBom meTopa ABMA-
€TCA CHWKEHUE YPOBHA CYOPETUHANbHON XMOKOCTM
nocsie nNpoBefeHHOro neveHva. OfHako eCcTb ucchne-
[I0BaHUA, B KOTOPbIX PErncTpupoBanncCb eAuHUYHbIE
cnyyam yBenuueHua xungkoctu [19, 21, 22]. Konnuectso
CyOpeTVHaNbHOW KUAKOCTW MOC/E NIeYeHNa CHUXaNnocb
(p<0,001), 3peHue He yxyawwunocb (p=0,11) n gaxe ynyu-
WKAOCh Y NauneHToB ¢ cybdoBeasnbHbIM PacroNoKeHu-
em onyxonu (p=0,018) [20]. Takke nokasaHo, uto OAT
CYLLECTBEHHO He BNUAET Ha OCTPOTY 3peHus [22, 23, 25].

Mo nutepaTypHbIM AaHHbIM Nocne npoegeHHon OOT
C ucnonb3oBaHnem ¢oTOCEHCUOMAM3aTOpPa BepTenop-
¢uH yepes 1 mec nocne O[T 3aperncTprMpoBaHO M3Je-
yeHuey 73,4% nauyuneHToB [8], uepes 15 mec —y 80% [21],
yepes 27 mec -y 62% [19], uepes 31 mec — y 80% [4], npn
CpoKe HabnaeHVA 5 NeT foNA N3NIeYEHHbIX NaLNeHTOB
coctaBuna 67% [22]. Bce aBTOpbl 3akntovatoT, yto OOT
He BbI3blBAeT CEPbEe3HbIX OCMNOXKHEHWN, MPU KOTOPbIX
CHUXKaeTCcA OCTpoTa 3peHus. Hekotopble mccnegosarte-
NN NPUBOZAT Cllyyau, Korga nocne npumeHeHna OOT
KOJIMYECTBO CYOPETVHANbHOWM XUOKOCTU YMEHbLUAEeTCA
BMJIOTb O MOMHOM pe3opbuun [19, 21, 22]. U3 onucax-
HbIX OCNTO>KHEHUI OTMeYatoT B 25% noKasibHyto atpoduto
NMUIMEHTHOrO SNUTENNA CETYATKM B MeCTe NieyeHuns rnas

OPUTUHAJIBHbBIE CTATbA
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6e3 BNUAHUA Ha GYHKLMIO MAKYNIAPHOTO WS 3pUTENbHO-
ro Hepsa [22]. OnncaHbl ABa NaUWeHTa, Y KOTOPbIX pas-
BWJICA CKNEPUT, TPeOyIoLWMiA KPaTKOro Kypca CUCTEMHbIX
cTepounpos [25].
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OCHOBHbIM KpuTeprem Bblibopa MeToaa NeyeHus nauu-
€HTOB MpY CabonUrMeHTHbIX GOpMax MenaHOMbI COCY-
OVCTON 060NOYKY rMa3a ABNAETCA pa3mep onyxonu. MNpu
ToNWwMHe onyxonu fo 1,7 Mm n BenuuyrHe 6asanbHOro
anameTtpa 10,3 MM nonyyeHbl nyyiume pesynbrathl (25,0%

J'II/ITEPATVPA

HaymeHko J1.B., *Kunsesa E.I., EBMeHeHKO A.A. AHanu3 ctatncTnye-
CKMX MoKa3aTenen 3abosieBaeMoCTyi MelaHOMOW COCYANCTO 060-
nouku rmasa B Pecnybnuke Benapycb 3a nepviog 1997-2016 rr. //
OHKonornyecknn xypHan. —2018. - T. 12, N2 3-4. - C. 21-28.

2. [Januposuny A.A., MapueHko J1.H., ®egynos A.C. n gp. ®otogunHa-
MUYyeckan Tepanua GOTONOHOM MUOMNATNYECKOW MaKynonatum //
MuHck: Mapapokc. — 2012. - 224 c.

3. O®unoHeHko E.B. KnnHnueckoe BHeApeHWe 1 Hay4yHoe pa3Butiie $o-
ToAMHaMunyeckoii Tepanun B Poccim B 2010-2020 rr. // Biomedical
Photonics. - 2021. - T. 10, N2 4. — C. 4-22. doi: 10.24931/2413-9432-
2021-9-4-4-22

4. Cerman E, Cekig O. Clinical use of photodynamic therapy in ocular
tumors // Surv Ophthalmol. - 2015. - Vol. 60(6). - P. 557-574. doi:
10.1016/j.survophthal.2015.05.004.

5. Canal-Fontcuberta I., Saloméao D.R., Robertson D. et al. Clinical and
histopathologic findings after photodynamic therapy of choroidal
melanoma // Retina. - 2012. - Vol. 32(5). - P. 942-948. doi: 10.1097/
IAE.0b013e31825097c1.

6. Rundle P. Photodynamic therapy for eye cancer // Biomedicines. -
2017.-Vol. 5(4). - P.69-75. doi: 10.3390/biomedicines5040069.

7. Blasi M.A,, Pagliara M.M., Lanza A. et al. Photodynamic therapy in
ocular oncology // Biomedicines. - 2018. - Vol. 6(1). - P. 17-22. doi:
0.3390/biomedicines6010017.

8. Blasi M.A,, Laguardia M., Tagliaferri L. et al. Brachytherapy alone
or with neoadjuvant photodynamic therapy for amelanotic cho-
roidal melanoma: functional outcomes and local tumor con-
trol // Retina. - 2016. - Vol. 36(11). - P. 2205-2212. doi: 10.1097/
IAE.0000000000001048.

9. Kawczyk-Krupka A., Bugaj A.M., Latos W. et al. Photodynamic ther-
apy in treatment of cutaneous and choroidal melanoma // Pho-
todiagnosis Photodyn Ther. - 2013. - Vol. 10(4). - P. 503-509. doi:
10.1016/j.pdpdt.2013.05.006.

10. Jori G. Photosensitized processes in vivo: proposed photothera-
peutic applications. // Photochem. Photobiol. - 1990. - Vol. 52(2). -
P. 439-443. doi: 10.1111/j.1751-1097.1990.tb04201 x.

11. Kessel D. Pharmacokinetics of N-aspartylchlorin e6 in cancer pa-
tients // J. Photochem. Photobiol. - 1997. - Vol. 39(1). - P. 81-83.
doi: 10.1016/51011-1344(96)00009-7.

12. HaymeHko J1.B. ABacTuH 1 doToarHammueckas Tepanus ¢ GoTtono-
HOM B M3yYeHNM NPOTUBOOMNYXONeBON 3PPEeKTNBHOCTY B IKCMe-
PUMEHTE Ha XKMBOTHbIX // OHKoNOrnMyeckn xxypHan. - 2012. - T. 6,
Ne 4. - C.30-37.

13. Bbenbin l0.A., Tepewerko A.B., BonoguH MJ1. u gp. TpaHcnynunnap-
HaAa doToAMHammuyecKas Tepanua MenaHOMbl XOprovAaen Cpep-
HVX pa3mepoB ¢ npenapaTtom «PoToaNTa3UHY (KNNHUYECKUI Cy-
yan) // PeppakumoHHas xupyprusa n optanbmonorus. - 2008. - T. 8,
Ne 1.-C.22-26.

14. benbin l0.A., TepelieHko A.B., BonoawuH MN.J1. n ap. SkcnepumeHTanb-
Hble pe3ynbTaThl GpOTOAMHAMMYECKON Tepanun B 0pTanbMOonorim
C UCMOMb30BaHNEM MpenapaToB XJ0prHOBOro papa // Pedpakum-
OHHas xupyprus n optanbmonorus. - 2007. - T. 7,Ne 1. - C. 27-34.

MOMHbIX pe3opbunii onyxonu u 75,0% cTabunusauun
OMyXONeBOro npoLecca, CKOPpPeKTUPOBaHHAA 5-neTHAA
Bb>KBaemMocTb 100%). MNprmeHeHne metoga OLT no3so-
nAeT JOCTUYb BbICOKMX MOKa3aTenen CKOPPEeKTMPOBaH-
HOW KyMyNATVBHOW BbIXMBAaeMOCTN: OAHOrOAMYHON —
100%, 3-neTHen — 95,8+2,4%, 5-neTHen — 93,7+3,1%. OAT,
KaK oiviH U3 METOAOB Nla3epHON Tepanuu, MOXeT ObiTb
MCNONb30BaH Af1A COXPaHeHWA rnasHoro Abnoka n 3pu-
TesbHbIX QYHKLUIA NpY fleyeHnr NauueHToB C peuuaun-
BOM M MPOAOMKEHHBIM POCTOM C1ab0NUIMEHTHbIX HOpM
MenaHOMbl COCYANCTOl 06O0NTIOUKH rna3a.
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E.B. ®unoneHko, B.I. lBaHoBa-PaakeBiy
doToaguHamnyeckas Tepanusa B JIEYEHUN IKCTpamammapHoro paka lMepxera

OOTOONHAMUNYECKAS TEPATNA B JIEMEHUU NMALMEHTOB
C 9KCTPAMAMMAPHBIM PAKOM TMEOKETA

E.B. ®unonenxo', B.1. NMearnosa-Paakesmy?

"MOCKOBCKMI HOYYHO-UCCNENOBATENBCKMI OHKONOrMYeCkuit MHCTUTYT um. [1.A. TepueHa — punman
DIBY «HaumoHanbHbIM MEAULMHCKMIM UCCNEA0BATENBCKMIA LEHTP paamonorumy MuHmncTepctsa
snpasooxpaHerus Poceurckoin Pepepaumnm, Mocksa, Poccus

2Poceumckmin Yuusepeutet apyx6el Hapoaos, Mocksa, Poccus

Pesiome

JKCcTpamaMMapHbI pak MepxxeTa (SMPI) — peako BCTpeyatoLwanca onyxosib, KoTopasa NperMyLLeCcTBEHHO NOopaXKaeT KOXY, COAePKalLlyto anoKpUH-
Hble ene3bl. V13-3a HeAOCTaTOYHOCTN AaHHBIX 06 3PPEKTUBHOCTU PasHbIX METOAOB JIeUEHVA OTCYTCTBYET €ANHBIN NMOAXOA K Tepanuu naumeHToB
¢ OMPI 1 nx nocneaywouemy BefieHM0. [IpUMeHeHe XMpypruyeckux MeToAoB, Na3epHON Tepanni U MeCTHbIX LIMTOCTaTUYEeCKX NpenapaToB
nmeeT paf orpaHnyeHnin. MpeumyuectBamu ncnonbsosaHusa npy IMPI dotoguHammueckoi Tepanun (OAT) ABNATCA OTCYTCTBME CUCTEMHONM
TOKCMYHOCTY, HEMHBA3VBHOCTb, N36VPaTeNbHOCTb AENCTBMA, OTCYTCTBME KaHLePOreHHOro NoTeHLMana, BO3MOXHOCTb MPOBEAEHNA HECKOBbKUX
KYPCOB JleYeHMs 1 XOpoLUMe KOCMEeTMYEeCKIe pesynbTaThl. B 063ope npoaHanv3npoBaHbl ony6amkoBaHHble B 2000-2022 IT. faHHbIE O pe3ynbTaTax
neyenns metogom OAT 114 naumeHtoB ¢ SMPI. B pe3ynbTaTe feyeHUs NosiHaa perpeccus onyxoseBbix 04aros 6bina AocTurHyTa y 40% nauueH-
ToB. BonblunHCTBO aBTOpoB oTMevatoT, uto OAT apdekTBHEE NpPK oyarax HeGONbLLION, A0 4 CM?, MOLWAAN.

KnioueBble cnosa: poToarHaMmmnyeckas Tepanus, SKCTpamamMmMapHbIii pak MNefkeTa, 5-aMMHONEBYIMHOBAA KNCNOTa, OTODPVH, METUNOBDIN SPMP
5-aMVHONEBYNNHOBOW KNC/OTbI.

Ana untnposanuna: OunoHexko E.B., MiBaHoBa-Pagkesny B.M. DoToanHammueckas Tepanmsa B leYeHUN NaLMEHTOB C SKCTpaMaMMapHbIM PakoM
MepxeTta // Biomedical Photonics. — 2022. - T. 11, N2 3. - C. 24-34. doi: 10.24931/2413-9432-2022-11-3-24-34.

KoHTakTbi: QuinoHeHko E.B., e-mail: derkul23@yandex.ru

PHOTODYNAMIC THERAPY IN THE TREATMENT
OF EXTRAMAMMARY PAGET DISEASE

Filonenko E.V.!, Ivanova-Radkevich V.I.2
'P.A. Herzen Moscow Oncology Research Center — branch of FSBI NMRRC of the Ministry of
Health of the Russian Federation, Moscow, Russia

2Peoples’ Friendship University of Russia (RUDN University), Moscow, Russia
Abstract

Extramammary Paget’s disease (EMPD) is a rare tumor that predominantly affects the skin containing apocrine glands. Due to insufficient
data on the effectiveness of different methods, there is no single therapeutic approach to the treatment of patients with EMPD and their
subsequent management. The use of surgical methods, laser therapy and local cytotoxic drugs has a number of limitations. The advantages
of using photodynamic therapy (PDT) in EMPD are the absence of systemic toxicity, non-invasiveness, selectivity of action, the absence of
carcinogenic potential, the possibility of conducting several courses of treatment, and good cosmetic results. In our review, we analyzed
those published in 2000-2022 data on the results of PDT treatment of 114 patients with EMPD. As a result of treatment, complete regression
of tumor foci was achieved in 40% of patients. Most authors note that PDT is more effective for small areas (up to 4 cm?).

Key words: photodynamic therapy, extramammary Paget’s disease, 5-aminolevulinic acid, photofrin, 5-aminolevulinic acid methyl ester.

For citations: Filonenko E.V., Ivanova-Radkevich V.I. Photodynamic therapy in the treatment of extramammary Paget disease, Biomedical
Photonics, 2022, vol. 11, no. 3, pp. 24-34 doi: 10.24931/2413-9432-2022-11-3-24-34.

Contacts: Filonenko E.V., e-mail: derkul23@yandex.ru

nupemuonorna

JKcTpaMaMmMapHbIn pak MNepketa (OMPI1) — pegko BcTpe-
YalLWanca, MeasIeHHO pacTywas MHTpasnuTenvanbHas
afleHOKapuMHOMa, NperMyLLeCcTBEHHO MopaatoLlas
KOXY, COAepallylo arnoKpPUHHbIe »Kenesbl, nepraHanb-
HOW, TeHWTaNbHOW W MOAMbILIEYHON obnacten Tena.
SMPI1 valle ArarHOCTUPYETCA Yy MOXWUIbIX NOAeN 1 Xa-
paKkTepunsyeTca MeasIeHHbIM pa3BUTUEM 1 MPOrPeccupo-
BaHuem [1-3]. SMPI1 yalye BCTpeYaeTca y XKeHLUH, YeM

y My>UuH (3-4,5 : 1) [4]. B cniyyae HeaddeKTUBHOrO neye-
HUA 6ONE3Hb MPOrpeccuUpyeT B MHBA3UBHbIE U MeTacTa-
TUYeckre Gopmbil.

Yactota n pacnpoctpaHeHHocTb DMPIT TOYHO He
onpegeneHbl, XoTA 3aboneBaHMe, Kak MpPaBWUIo, CYu-
TaeTcs peakmm. bonbwmHCcTBO coobuweHuii 06 DMPI
B IEPMATONIONMYECKON NUTepaType 3a nocsieHme gecs-
TUNETUA ObIIN NPeACTaB/ieHbl OTYETaMU 00 OTAENbHbIX
KINMHUYECKNX HabnmoaeHusix. B cBA3mM ¢ pegkon BCTpeya-
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emocTtbio SMPII, npoBefeHne NOMHOLEHHbIX MPOCMEeK-
TUBHbIX MHOFOLEHTPOBbIX KIMHUYECKMX UCCIefoBaHNi
3aTpyAHEHO, B NnTepaType OTCYTCTBYKOT OTYETbl O MO-
IOGHbIX nccnenoBaHusix [5]. B cpegHem 3aboneBaemocTb
OMPI oueHmnBaeTca Bcero Kak 0,12 Ha 100 TbiC. yenosek
n coctasnseT 21% nepBUYHbIX CyYaeB paka MOLIOHKN,
1-2% nepBUYHbIX C/lyYaeB paka By/bBbl [2, 6]. [pu 3TOM
MammapHbin pak [lMegketa coctasnset 0,7-4,3% cpe-
OV BCeX ClyyaeB paka MOJIOYHON xenesbl [7]. Ha gonto
SMPI npuxoguTtca Bcero 6,5% Bcex popm 6onesHu lMNeg-
XerTa [8]. B [epmaHumn KonnyecTBo HOBbIX ciyyaes SMPI]
oueHuBaeTcA Ha ypoBHe 20-126 cnyuaes B rog, [5], B [on-
naHgmm - 17 cnyvaes B rog [9].

KnunHunka

SMPI1 nopaxaeT yyacTKn KOXW, CofepKallie anoKpuH-
Hble MoTOBble ene3bl. MecTa NpegpacnonoKeHHOCTH
BK/IIOYAIOT aHOTeHUTasnbHylo O6MacTb u, pexe, nop-
MbilleYyHble BMaguHbl. lMccnegoBaHne, npoBegeHHoOe
J.J. Chanda un coasr. ¢ yuactnem 197 nayuentos ¢ SMPI,
nokasano, uto y 128 (65%) naumeHTOB 6bia nopaeHa
BYNbBa, Y 29 (15%) — nepmaHanbHble obnacty, y eule 27
(14%) 60nbHbIX HbINM BOBMIEUEHBI MEHWC, MOLLIOHKA WK
naxoBas obnactb [10]. Mpn npoaBneHnaAx, 3aTpareato-
LMX BYSbBY, Y OONbLIMHCTBA NALMEHTOB OMYXOJSib BO3HU-
KaeT Ha 60sbLUKX NOMoBbIX rybax [9].

KnnHnueckn nopaxeHua SMPI1 yacto npossnatoTca
UHQUNBTPATMBHON 3PUTEMON C KOPOUYKaMM 1 YellyliKa-
MW, VIHOTZA HamoOMUWHaIOLWEeN Apyrie KoXHble 3aboneBa-
HUA, TaKne Kak 3k3ema [1].

BblensaT nepBryHy0 1 BTOpUYHY0 dopmbl DMPII.
B To Bpems Kak nepBunyHaa DMPIT BO3HMKaeT Kak MHTPas-
nuTenanbHoe HOBOOOpa3oBaHMe SNuaepMnIca, BTopry-
HaA DMPI1 pa3BrBaeTca B pe3ynbraTte SNMaepPMOTPOMNHO-
ro UAn MPAMOro PacrnpoCTPaHEeHNA 3/10KayeCTBEHHOrO
KNeToK M3 OCHOBHOMO MEPBUYHOrO OYara HOBOOGpPa3o-
BaHMA OObIYHO HIKHUX OTAENIOB XeJlyAOYHO-KULIEYHOTrO
TpaKTa Uan Mo4yeBbIBOAALMX MyTel. [ocKonbKy cTpaTte-
rmA fie4yeHnsa U NPOrHo3 npu NEPBMYHON N BTOPUYHON
dopme IMPI pasnuuatotcs, TpebyeTCs TOUHbIN ANArHO3,
OCHOBaHHbI Ha AeTa/IbHOW FMMCTONATO/IONMYEeCKON OLEH-
K& MHOXeCTBa WMMYHOINCTOXUMNYECKNX MapKepOoB.
B 6onblimHcTBe cyyaeB SMPI1 grarHocTUpyoT Kak Kap-
LUMHOMY in situ, KOTOpaa OObIYHO AEMOHCTPUPYET Mea-
NEeHHOe MporpeccrpoBaHrie 3aboneBaHna. OfHAKO, Kak
TONbKO KneTky lNepkeTa NpoHMKaT ryboko B Aepmy,
NOBbILIAETCA PUCK PA3BUTUA METACcTa30B B PErMOHaPHbIX
numdatuueckunx ysnax [1, 3].

HecmoTps Ha megneHHoe nporpeccrmpoBaHue, SMPT
nnoxo nogaaetca Tepanun. O6wwan 10-neTHAA BbPKUBae-
MocTb npu SMPIT coctaBnaeT okono 60% nocne nocra-
HOBKM gnarHo3sa [11].

B 3aBMCMMOCTM OT NnoLWaam 1 1oKanmsaumm nopaxeH-
HOrO y4yacTKa W NMPOAOIKUTENIbHOCTU 3aboneBaHNA Knu-
Huueckme npossneHma SMPIT MOryT 3HauMTeNnbHO pas-

nuuatbcs. MepBrYHOE NoparkeHe 0ObIYHO NpPeaCTaBAseT
Co60W KpacHoe MATHO C Pe3KUMKU rpaHuLamu. BoamMoxxHo
MosBNIEHNE MATEH C AEeNUIMEHTaUMEN UIW TUNePUrMmeH-
Taumen. LiseT moxeT BapbmpoBaTb OT PO30BOro, CBETNO-
WU TEMHO-KPACHOTO O KpaCHO-KOpUYHeBoro. KpynHble
Mopa)eHUs MOryT MMeTb CMeLUaHHbIN uBeT. KpynHble,
6onee PacnpoCTpaHeHHble MOPaKeHUsi MOTyT ObiTb He-
npaBubHOM GOPMbI C MIOXO OUYEPUEHHBIMM FPAHNULIAMMU.
LleHTpoGeXHbI xapakTep pocTa NpMBOAWT K 0Opa3oBa-
HMIO HEPOBHbIX TPAHWL, MOSABMEHNE KOTOPbLIX ABMAETCA
XapakTepHon ocobeHHocTbio DMPII. B 3aBucrmoctu ot
MOPAXXEHHOIO YYacTKa MOBEPXHOCTb MOPAKEHUS MOXET
UMeTb rpyOblii MIACTMHYaTBIN HaneT [5].

AvnarHocrtuka

M3-3a cxofcTBa KAMHWYECKOM KapTUHbl CO MHOMMMMU
[106POKAUYECTBEHHBIMI COCTOAHUAMU anarHo3s SMPIT vac-
TO OTKNafAbIBAETCA Ha rofbl, U TONbKO KaXXAOMY MATOMY
MaLUVEHTY BEPHBIN AMArHo3 CTaBUTCA NpY NepBOM 06pa-
weHun [12]. Yawe Bcero SMPT1 npoABnseTca B BUAE XOPO-
LLO OYEPYEHHbIX NN NJIOXO OYEPUYEHHDBIX SPUTEMATO3HbBIX
M yewyiyaTbiX ONALIEK, KOTOpble MOMYT MOKPbIBaTbCA
KOPKOW, N3bA3BMAATLCA UNN NPUOOPETaTb MUrMeHTauuio
[2]. Ha paHHeli cTagumn Hambonee pacnpocTpaHeHHbIMU
CUMMATOMaMM ABMAKTCA 3yA, CbilMb AN SpPUTEMA, KOTOPble
0ObIYHO He BbI3bIBAOT OCOOLIX MOAO3PEHUI HA 3110Kave-
CTBEHHYIO 3Trosnoruio. MNepBoHavanbHbiMU guddepeHLm-
anbHbIMU AMArHO3amm ABAAIOTCA KOHTAKTHbIA JepMaTuT,
cebopeliHas 3K3emMa 1 rprbkoBble nHbeKkumn. MNaureHToB
€ OMPIT yacTo Ha NPOTAXKEHUN HECKONbKKX NeT fieyat oT
YKa3aHHbIX 3abosieBaHUI, Ha3HA4yaloT KOHCEPBATUBHOE
NleyeHne MECTHbIMU CMArYalWUMN CpeacTBaMmm Wnu
KOpTUKOCTEpOMAAMY, MPOTUBOTPUOKOBBIMI Kpemamu,
npeanpyHYMALOT Apyrue nepopanbHble METOAbl NeYeHus.
W Tonbko nocne gnutenbHoro nepuoaa 6e3pesynsraTtHoro
neyeHnsa NPOBOAUTCA AONONHUTENIbHAA AnarHocTuka. Kak
pe3ynbTaT, ToCTaHOBKa BEPHOTrO AMarHo3a OTKNafblBaeTca
Ha HeckonbKo neT [2].

OKOHYaTesIbHbIN AMarHo3 NOMoraeT yCTaHOBUTb Gu-
oncmMA ouvara nopaxeHua. XapakTepHbIMW NpU3HaKamu
SMPI1 ABNAIOTCA YTONWEHHBIN 3NUAEPMIUC C Nanuinoma-
TO30M, YBE/IMYEHUEM MEXNaNUApPHbIX 60po3a, rvnep-
KepaTo30M MM NapakepaTo3oM Ha NMOBEPXHOCTU U Xapak-
TepHbIMK KneTkamu [NepeTa ¢ Npo3payHor OOUISIbHOWN
yutonnasmon. Llutonnasma 3TmMx KNeTok NonoXxurenbHa
Ha KNCoTHOoe okpalwmBaHue nddda n yctonumea kK gna-
CTa3e, YTO YKasblBaeT Ha MPUCYTCTBUE HEMTPanbHbIX MO-
NMcaxapuaoB U MOATBEPXKAAET »Kene3ncToe MPOUNCXOXK-
JeHre KneToK. MapKepamu »enesmncroro snuTenmsa Takke
ABNAIOTCA MOJIOXKUTENbHAA peakuma Ha OKpallnBaHue
aHTUTENIAMM K KapLMHOSIMOpPrOHanbHoMy aHTureHy (CEA),
HM3KOMONeKynapHoMy uuTokepaTtuHy (Cam 5.2) n yurto-
kepatuHy 7 (CK7). MNMpwn ructonornyeckom rnccnefoBaHnm
ouara DMPI o6bluHO OOHapy:KMBalOT SNMAEPManNbHYO
UHOUNbTPaUuto Knetok MegkeTa, KOTopble BbIMMALAT Kak
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6onbluMe Kpyrmble KNETKN C 06uIbHON 6reaHO-PO30BON
LMTOMIa3MON, OKPYXKaloLwern rmnoxpomMaTnyeckme agpa,
MHOrAA C BbICTYNaLWMM AApbIWKOM [13, 14].

JleueHne
M3-3a pegkon BcTpeyaemoctn SMPIT cywwecTBytoT pasHo-
rnacmsa OTHOCUTENIbHO TepaneBTMYECKNX NOAXOAOB K Je-
YyeHuo NaureHToB ¢ DMPI1 1 ux nocnegytowero segeHus.
B HacToAwee Bpemsa pekomeHgauum no neveHunio SMPTI
OCHOBaHbl TOJIbKO Ha OMy6IMKOBaHHBIX pe3ynbTaTax
HECKOJIbKMX CEPUI KITMHUYECKMX HabNIoLeHWn OTaeNb-
HbIX yuypexaeHUin 1 HeGONbLIMX OTYETAX O €AUHUYHbIX
KINMHUYECKUX HabMogeHUsX, C MHOXKECTBOM Pa3fINYHbIX
BapVAHTOB Tepanuu, 3$PpeKTUBHOCTb KOTOPbIX CIIOKHO
CpaBHMBATb U OLleHMBaTb [2].

Ona neyeHna SMPIT npMMEeHAIOT HECKONBbKO NHBa3UB-
HbIX 1 HEMHBAa3MBHbIX BapraHToB neuveHna SMPI1 ¢ orpa-
HUYEHHbIMU CPABHUTENbHBIMU AAHHbIMMU.

Xupypauyeckoe neyeHue

XOTA He CyllecTByeT YCTaHOBNEHHbIX PEKOMeHAaLUnii No
nevyeHuio SMPI, 06WENPUHATBIM CTaHAAPTOM MPAKTUKU
ABNAETCA XNpyprmyeckasn pesekums. B yactHoctu, wnpo-
KO MCMNONb3yeTcA WMPOKaa NoKasbHasa dKCLUM3NA C Kpas-
MM OoT 1 10 5 cM, OiHAaKO ee NPUMEHEHNE MOXET ObITb
CBA3aHO C BbICOKOW YaCTOTON peunanBoB. B HeCcKonbKunx
nccnenoBaHusxX 6bi10 NPOAEMOHCTPUPOBAHO, YTO MUK-
porpaduueckan xupyprua Mooca obecrneumBaeT BbICO-
Ky10 3P HEKTUBHOCTb IeUEHUS C MEHbLLEN BEPOATHOCTbIO
peuunameos [2, 3, 15]. Mpwn ucnonb3oBaHUK MUKporpadu-
yeckom xupyprum Mooca npomcxogunT nccevyeHne HoBo-
06pa3oBaHNA C OQHOBPEMEHHBIM FCTONOMMYECKUM 1C-
cnefoBaHMeM MOCOMHbIX Cpe30B. [opaXeHHasa TKaHb
YAANAeTca C/ON 3a CJI0eM, U YAAneHHble CIon OTrnpas-
NATCA HA CPOYHbBINA TMCTONOrMYecknin aHanus. MNpwu ob-
HapyXeHUW B NpenapaTe 3/I0KaYeCTBEHHbIX KIEeTOK, UC-
ceyeHme TKaHelr NPOoJOoMKaeTcA. Tak MpoucxoauT o Tex
rop, NoKa BCA oyepefHas pe3eLupoBaHHas 0651acTb He
OyLeT CocToATb M3 3J0POBbIX TKaHel. Mukporpaduye-
cKkas xmpyprus Mooca obecneunBaeT MHTPAoNepPaLiOH-
HYI0 MUKpOCKonnyeckyto oueHky 100% KpaeB nopaxe-
HUA, YTO NO3BONAET YAANUTb TONbKO NOPaXKEeHHYI0 TKaHb
W CHU3UTb YacToTy peunanBsos [16].

Mpobnema NpuMeHeHUs MUKPOTrpapUUecKon xnpyp-
rum Mooca, Kak 1 nio60oro Apyroro BapuaHTta xmpypruue-
ckoro neyeHnsa SMPI1, cocTonT B TOM, UTO 6ONbLUMHCTBO
cnyyaeB SMPI npefcTaBneHbl OOLUMPHBIMU MOPAXKEHUS-
MM 3HauuTeNlbHOW nnowaaun. Kpome Toro, 3aboneeaHune
B NepBYyl0 ouepedb NopaxkaeT MOXWbIX NIOAEN, He Bce
13 KOTOPbIX MOTYT NepeHecTn onepaumio. Heobxogumble
npoueaypbl NPU XMPYPruyeckoM feYeHU aHoreHUTasb-
HbIX 3a60neBaHNIn (HaNnpPUMep, BYJIbBIKTOMMS, YCTAHOBKA
KOMHO-MbILLEYHOTO JIOCKYTa UIN MCKYCCTBEHHOIO 3afHEro
Npoxofda) YacTo NPUBOZAT K 3HAYUTENIbBHOMY CHUXKEHWIO
KauectBa *u3Hu [5]. MHorve wuccnepoBsaTenn oTMeua-

0T JOBOJIbHO BbICOKMI PUCK PeuuanBupoOBaHUA nocne
xupypruyeckoro niedeHus SMPI. Mo gaHHbim J.D. Zollo
M coaBT. [17] cpegHAsa 4acToTa peuuauBoOB MOCTE XU-
pypruyeckoro neyeHua ana Bcex nokanusauun SMPTI
coctaBnsieT oT 35 g0 44%. Takum 06pas3om, yuuTbiBas
NnoTeHUManbHOe MefJjIeHHOe MpOorpeccMpoBaHne 3abo-
NeBaHVA 1 OFPaHMYEHMA B NPUMEHEHUUN XNPYPTYECKIX
METOZIOB JIeUeHNA, CYLLEeCTBYET 3HAUUTENbHbIA NHTEpeC
K MeHee WHBa3VBHbIM TepaneBTMYeCcKM noaxodam [15].

MecmHas mepanus

OpgHOM M3 anbTepHaTUB OMNEpPaTMBHOMY BMeLUaTeNb-
CTBY AABNAETCA MPYIMEHEHME MECTHbIX LMTOCTaTUUYECKNX
N OpYryx nekapcTBeHHbIX NpenapaTos. B nccnegosaHu-
ax H.F. Haberman wn coasrT. [18], Kawatsu T. n coaBT. [19]
ObII0 MOKa3aHOo, YTO MpUMeHeHre 5-bTopypauuna npu
reHutanbHon ¢dopme IMPI no3BonseT ycTpaHUTb Knn-
HUYecKme nposBneHus 3abonesaHus. Mpu 3Tom pesynb-
TaTbl 6GONCUN NOKa3any COXPAHHOCTb MaTONOrMYeCKnUx
KINeTOK, UTO CBUAETENbCTBYET O HM3KOW 3dPEKTUBHOCTU
nevenus. W.G. Watring u coasr. [20] coo6wunu o noiHom
TepaneBTUYECKOM OTBETE HA MECTHOE JleyeHre bneomu-
UMHOM y 4 13 7 naumeHTOK C peuuansumpytowen Byb-
BapHow DMPT1. Y ogHom 13 4 naumeHToK Yyepes 30 mec
pa3suiica peungms 3abonesaHns, noTpeboBaBLLUA NOB-
TOPHOTO NleYeHus.

Ewe oanH nekapcTBeHHbIN npenapaTt Ana MeCcTHOro
npumeHeHna npy SMPI1 — UMUKBUMOA, MMYHOMOAYNA-
TOp 1 MOAMOUKATOP UMMYHHOIO OTBETa, KOTOPbIN yCu-
NMBAET KaK BPOXKAEHHDIN, TaK 1 MPUOOPETEHHBIN UMMY-
HUTET 3a CYET CTUMYNALNN NPOAYKLNN TaKNX LIUTOKUHOB,
Kak uHTepdepoH-a 1 $pakTop HEKpPO3a onyxonu d (Kaxek-
CUH). DTV UUTOKMHbI aKTUBMPYIOT MPOTMBOOMYXONEBYIO
VUMMYHHYIO CUCTEMY, YBENNYMBAA rMOENb 1 pa3pyLleHne
onyxonesbIx KneTok [2]. CornacHo gaHHbiM H. Machida
1 coaBT. [21] TepaneBTnyecKkasn 3¢pPeKTMBHOCTb UMUKBU-
Moga B neyeHumn IMPI1 gocturaet 52-80% npu yactoTe
peunansos 19%.

JlazepHaa mepanus

K npeunmywectsam mcnonbsoaHna CO2 n Nd:YAG na-
3epoB anAa neyeHusa SMPI1 OTHOCAT HEVMHBA3WBHOCTb
N COKpalleHMe CPOKOB roCcnmutanusaunm no CPaBHEHMIO
C onepaTvBHbIM BMmeLlaTenbCcTBoM. OgHaKo OTCYTCTBME
rMCTONOIrMYeCKUX AaHHbIX ANA aHanus3a, nocneonepauu-
OHHas 6011b 1 TPebOBaHWA K aHECTE3NW CHUXKAIOT Tepa-
NeBTUYECKYI0 LLEHHOCTb 3TOro MeToAa neyeHus [2]. Yactb
nccnegoBaTefiell 0TMEYaloT BbICOKYH YacToOTy peuuau-
BOB, gocturarowyto 67-100% npu UCnonb3oBaHUN 3TOrO
METOAA B JIeUEHNMN MYNbTUPOKANIbHBIX, OOLUNPHBIX 1 WH-
Ba3MBHbIX NopaxeHuin SMPI [22, 23].

®omoduHamuyeckas mepanus
OotoanHammnyeckan Tepanusa (OAT) - ManonHBa3MBHbIN
MeTOA NPOTVBOOMYXOJIEBOW Tepanuu, NpeacTaBseT co-
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6011 NpoLeaypy, BKIOUAOLLYI0 MECTHOE WM CUCTEMHOE
BBeaeHne ¢OoToCceHCMbMNn3aTopa, KOTopbid Un3bupa-
TeNIbHO JIOKANU3yeTcA B ONyXoneBbIX TKaHaAX. [ocnenyto-
Lan akTMBaLUWA fleKapcTBa MCTOYHMKOM CBETa NPUBOANUT
K 06pa3oBaHI0 akTVBHbIX GOPM KMCIOPOAa, UTO Bbi3bl-
BaeT rubenb onyxonesbix Knetok. Mpeumywectsa OOT
BKJ/TIOYAIOT HU3KYIO TOKCMYHOCTb, BO3MOXHOCTb MpoBe-
[eHVA MOBTOPHbIX KYpcoB 6e3 pa3BUTUSA Pe3nNCTEHTHO-
CTW K JIEYEHUIO, COXPAaHEHVE GYHKLMN OPraHOB 1 XOPO-
LIMe KOCMETUYECKME Pe3yNbTaThl, @ TakXKe BO3MOXHOCTb
MCMOJIb30BaHNA B COYETAHWM C APYTIMU METOAAMU Jieye-
HuA [3, 24-26]. OnbIT npumeHeHua QAT B neyeHnn SMPT
HacuuTbiBaeT 6onee 30 net. OoHaKo GONbLINHCTBO CO-
obLleHNiA B NTepaType No AaHHOW TEMATVKe NpescTaB-
nAT coboN OTUYETbl O €AMHUYHBIX KINHUYECKUX Hab-
nogeHusx ¢ npoegeHnem OAT B pasnuyHbIX pexnmax,
YacTo C UCMOJMIb30BaHNEM Pa3HbIX GOTOCEHCMOUIM3ATO-
poB y oAHOro nauuveHTa. B goctynHom nutepatype oT-
CYTCTBYIOT CCTEMaTMYeckme 0630pbl, MeTaaHanu3bl 3¢-
bEKTUBHOCTU NpUMeHeHUs pa3Hbix cxem QAT B neveHnm
OMBP mnn oTyeTbl NO pesynbTaTam MOSHOMACLUTAOHbIX
MPOCMEKTUBHbBIX KIVHUYECKNX UCCNenoBaHun 3ddek-
TmeHocT OAT npm SMPII. lNepeyncneHHble NPUYNHBI
CYLLECTBEHHO OCJIOXKHSAIOT BbIPAabOTKY €VHON TaKTMKM
3ddekTuBHoro neveHus SMPI metogom OAT.

B maHHOM 0630pe cucTeEMaTV3UPOBaHbl Pe3ynbTaThl
nevyeHuss SMPIMN metogom O[T B MOHOpeXMMe no ny6-
nukaumam Ha pubmed.com 3a 2000 - 2022 rr. Hamu
npoaHanusnpoBaHbl pe3ynbTatel OOT 114 naumeHTOB
¢ SMPII. Yncno oyaros 6bINO yKa3zaHO TOMbKO B YacCTu
ny6nunKauuin, NO3ToMy OLIEHUTb NX CyMMapHOe Konuue-
CTBO He MpefCTaBNAETCA BO3MOXHbIM. 119 npoBeaeHus
OIT yalle BCcero UCnonb3oBany Masu C 5-aMMHONEBYNN-
HoBoW Kucnoton (5-AJIK) (29 naumMeHTOB) N METUNOBLIM
3¢dmpom 5-AJIK (67 nauneHTOB), TakxKe NpumeHsnu GpoTo-
¢puH (4 naumeHTa) N NpousBogHoOe rematornopdrpriHa
(11 naumeHTOB). Y 3 NaLMEHTOB NeyeHue MPOBOAMNN
¢ rcnonb3oBaHuem 5-AJIK n potodppriHa Ha pa3Hble ova-
r SMPI1 nnn nocnegoBaTeNbHO Ha O[IVH Ouar.

CpaBHuTeNbHblE AaHHble MO 3hGEKTUBHOCTU pas-
HbIX ¢doToceHcMbunmsatTopos npu DMPI1 OTCyTCTBYIOT.
YacTb aBTOPOB yKa3blBaeT Ha bonee BbICOKY 3ddeKTnB-
Hoctb O[T ¢ ncnonb3zoBaHvem GoTodpuHa MO CpaBHe-
HUIO C MECTHbIM NMpPYMEHeHneM masn Ha ocHoBe 5-AJIK.
V. Madan v coaBT. [27] coobwunu o pe3ynbTaTtax JieyeHns
80-neTHero nayneHTa ¢ O6LNPHBIM MHBA3VIBHBIM OYarom
SMPI mowoHKK nowaapto 100 cm?, BTOPUYHBIM MO OT-
HOLLEHWIO K afileHOKapLIMHOME MpefCcTaTeNibHOM Xenesbl,
metogom OAT. Yepes 9 mec nocne 5 kypco OAT ¢ mecT-
HbiM NpumeHeHrem 20% masn 5-AJIK y naumeHTa pa3sui-
cs peungme 3abonesaHus. boina nposegeHa OAT ¢ poTo-
¢dpuHOM. B TeueHue 1 roga mocne neyeHWs nauueHTa
Habnoganu 6e3 peumarea. Ha ocHoBaHWMM MOMTyYeHHbIX
pe3ynsTaToB aBTOPbl UCCIefOBaHNA YKa3biBAOT HA BbICO-
Kyto adpdekTmBHocTb OAT c ncnonb3oBaHuem potodppriHa.

B nccneposaHum S. Shieh n coast. [28] nocne OOT
16 ouaros SMPTI1 ¢ 20% masbio 5-AJIK ycTtaHoBneHa non-
HaA perpeccus 8 oyaro. OgMH oyar ¢ YaCTUYHON perpec-
cven onyxonu Obin gononHWTenbHo noaseprHyT OOT
¢ potodprHOM B fo3e 1 Mr/Kr, pe3ynbTaT 6bl1 OLEHeH
KaK NoJiHas perpeccus C NpoaoIKUTENIbHOCTbIO 3bdeKTa
B TeueHue 71 mec. HecmoTps Ha 3T1 egnHMYHbIe coobLe-
HUA O BbICOKOW 3¢ deKTrBHOCTU hoTOPpUHA, HebObLIOE
KONMMNYeCTBO [laHHbIX He No3BoNAeT caenaTtb 000CHOBAH-
Hble BbIBOAbI O NPENMYLLECTBaX €ro NCNonb30BaHNA AN
nevenua SMPI.

Y MHOrMx nauueHToB, nponedyeHHbix metogom OUT,
ouaru DMPI 6biny 6onbluo Naowaan. B nccnegosannm
X.L. Wang 1 coaBT. [29] nnowagb nopakeHna y OgHOro
13 NaLUVEeHTOB MNpeBbIWana 75 cm?, a y naumeHTa, onucax-
Horo B nccnepgosaHun V. Madan v coasrt. [27], nnowagb
nopaxeHua coctasuna okono 100 cm? B obounx cryyasax
nocne nposepeHus OAT 6bi1a 4OCTUTHYTa TOSIbKO Yac-
TUYHaA perpeccus onyxonu. MHorve aBTopbl OTMEYaloT,
yTo HenocpefcTBeHHbI 3ddekt OAT Hanpsmylo 3a-
BMCUT OT nyiowaau obpabaTbiBaeMoro ovara. B pabote
R. Fontanelli n coasrt. [30] y nauneHTOB C HeGONbLUMMU
obpa3oBaHMAMY, 0O 5 CM?, NMONHasA perpeccus yCTaHOB-
neHa y 50% nauuMeHTOB, Npu pa3mepe o4aros OT 5 Ao
10 cm? -y 10%, 6onee 10 cM? — He OTMeYeHa.

OtganeHHble 3ddekTol OAT Takke 3aBUCAT OT MIIO-
wagm ovara DMPI. Q. Li v coaBT. [31] oTmeyaloT cBsi3b
MeXAy 4YacToToW peuMavBOB M MAOLWaAbo oyara, noj-
BeprHyToro O®[T. B nccneposaHnn yyacrsosanu 13 naum-
€HTOB C MoLWaabto NopaxeHus bonee 4 cvm? n 8 6ONbHbIX
C nnouwaablo oyara MmeHee 4 cm?, B TeyeHure 12 mec nocne
nposeaeHuss OAT 6binn 3aperncTpupoBaHbl ABa peuu-
[VBa, BbIABJIEHHbIE Y NALMEHTOB C OONbLUIeN NIowaabio
nopaxeHus. Hu y ogHoro nauueHTa ¢ nnowaabio ovara
MeHee 4 cm? peumanBa 3aboneBaHMA Ha 3TV CPOKU He
oTMeueHo. B nccnepgoBaHnn M. Magnano n coasrt. [32]
nocne neyeHua metogoMm OAT naymeHTa c oyarom SMPI
nnowapbio 15 cm? 6bia NonyyeHa MosiHaA perpeccus
Onyxonu, 0gHaKo Yepes 2 Mmec BO3HUK peunamnB.

OcHoBHbIM ocnoxkHeHnem OAT y nauymeHTos ¢ SMPTI
ABNANNCD CUNIbHbIe OOMeBble OLLYLEHNA BO BPeMs Npo-
BegeHus OAT. Q. Li n coasrt. [31] coobuatoT, uto 12 u3
16 MauMeHTOB, Yy4yacTBOBaBLUMX B WCCNefOBaHUU, He
Bblep>Kanu OCTPOWN 60NM, BbI3BAaHHOW CBETOAMOAHbIM
obnyyeHvem, n UM 6bia caenaHa aHectesus. CpepgHas
WHTEHCMBHOCTb 6011 no wKane ot 1 go 10 coctaBuna
5,4, B TOM yncne npu nepmaHaabHON NOKanm3aumm oyara
SMPI - 9,1, BynbBapHOM - 6,5, NoAMbILLEYHON — 4,5 1 MO-
WwoHouHom — 3,2. B uccnegosanuu F. Raspagliesi n coasr.
[33] 6boneBbie owyleHUs H6bIM OTMeUYeHbl ToNbko y 1 13
7 NauMeHTOK C ByNibBapHOW Slokanusauumer oyaros SMPTI.

B Tabn. npeacTaBneHbl CBOAHbIE AaHHble O 15 ny6ivka-
umax 3a 2000-2022 rr,, nHaekcmpyembix B Pubmed, B Ko-
TOpbIX ObIMN MpefcTaB/ieHbl Pe3ynbTaThl NCCIE[OBaHNA
addpekTmBHOCTM OAT cymmapHo y 114 naymeHtax ¢ SMPI.
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E.B. ®unoneHko, B.I. lBaHoBa-PaakeBiy

doTogMHamuyeckasn Tepanusa B IE4YEHUN IKCTpamMaMmapHoro paka lMegxera

3aknioyeHune

MockonbkKy DMPTI1 BCTpeyaeTca OBOSIbHO pefKo, B nTe-
paType OTCyTCTBYIOT YETKME PEKOMEHJALMN MO JIEYEHNIO
3Toro 3aboneBaHus, KoTopble ObiM Obl OCHOBaHbl Ha
MaclWTabHbIX MHOFOLEHTPOBBIX WCCNEAOBAHUAX CPaB-
HUTeNIbHOW 3)GEKTUBHOCTU Pa3HbIX METOLOB Tepanuu.
OOT nokasbiBaeT XOpoLume pe3ynbraTbl TeYeHUs, Kak He-
nocpencTBeHHble (4o 40% naumMeHTOB C MOJIHOW perpec-
cmen oyaro DMPII), Tak 1 JONroCcpoYHble (peungnBbl
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y 21% nauneHTOB Ha CpoKax HabniogeHns ot 2 oo 29 mec,
BO3HUKLIME B 6ONbIUMHCTBE CJlyyaeB npu 6onbLuoli nno-
waan nopaxeHusa). Mpenmywecrsamm OAT asnaioTca
OTCYTCTBUE CUCTEMHOWN TOKCMYHOCTM, HEUMHBA3NBHOCTb,
M36MpPaTENbHOCTb AENCTBYSA, OTCYTCTBME KaHLEPOreHHo-
ro NoTeHUMana, BO3MOXXHOCTb NPOBeAEHNA HECKONBbKMX
KYpPCOB NEYEHUSI U XOPOLUNE KOCMETUYECKME pe3ynbTa-
Tbl. Hanbonbwan spdektnBHocte OAT oTmeyeHa npwu
oyarax HebonbLworo pasmepa (go 4 cm?).
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Pesiome

QoTtoarHammnueckas Tepanus (OAT) aBnAeTca ogHUM 13 Hanbonee 3¢GEKTNBHBIX METOAOB JieueHrs B6a3anbHoKneTouHoro paka koxu (BKPK). Mo
Mepe pocTa rnoka3sateneii 3aboneBaemoctvt BKPK Bo BCEm mumpe Bcé 6onblue Bo3pacTaeT UHTEpPeC K pa3paboTke HOBbIX METOAOB AMArHOCTUKM
1 neyeHus 3aboneBaHUs C yYETOM OTAANIEHHBIX KOCMETUYECKMX pe3ynbTaToB. B 0630pHOI cTaTbe NPUBOAATCA pe3ynbTaTbl OTEUYECTBEHHDBIX U 3a-
py6exHbIX nccnepoBaHmii no neyeHunto 6onbHbix BKPK ¢ nomowbio OAT. MpeacTasnieHHble pe3ynbTaThl NCCIEA0BaHNA CBUAETENCTBYIOT O Bbl-
cokom 3bdpekTnuBHOCTU camocToaTenbHor OAT n KombuHauum AT ¢ gpyrumun metogamu neveHusa. ®AT npeanaraeTca NPUMEHATL B COYETaHUN
C XUPYPruyeckMmy METOAUKAMM U y4eBO Tepanuein, MMYHOMOZYVPYIOLLMMI U XMMUOTEPaNeBTUYECKMMI areHTaMm, MHIMOUTopaMu MoseKyr,
Y4acTBYIOLIMX B KaHLieporeHese. T1 HOBble CTPATErMm OTKPbIBAKOT MyTb K MOBbILWEHNI0 3GdeKTMBHOCTM NiedeHuns 1 npodunakTukn BKPK. Bo Bcex
1ccnefoBaHMsAX OTMeYaeTcs 6e30MacHOCTb HEVHBA3MBHOTO JIeYeHNsi, HU3KMI YPOBEHb MOOOYHbIX peakuuii Npy NpoBeAeH Tepanim, XopoLuas
NnepeHOCMOCTb AJisl MaLMeHTa 1 MPEBOCXOAHbIE KOCMETUYECKMe pe3ynbTaThl fleyeHns. B paspaboTaHHbIx B HacToslwee Bpems B EBpone n CLUA
PYKOBOACTBAxX NpeAcTaBieHbl COracoOBaHHbIE KCMepPTHbIE PeKOMeHAaLMK, oTpaxKaloLye TeKyLme onyonKoBaHHbIe JoKa3aTeNbCTBa pesyrbTa-
TMBHOCTU NNeyeHunn BKPK c ucnonb3osanHnem OAT. Mpr 3ToM B peKOMeHAALMAX NOAYEPKMBAETCA, YTO MiaH Tepanum nauMeHToB C TPYAHO noanato-
wumcs nedeHunio BKPK fomkeH 06CyKaaTbCsi Ha MEXANCLUMIVIHAPHOM OHKOIOrMYeCKOM COBETE.

KnioueBble c/ioBa: 6a3anbHOKETOYHbIN pak KoxU, GoToanHaMmyecKas Tepanus, oToceHcnbunmnsatop, potorem, GoToceHc, GoToanTasuH, poTo-
JIOH, aMUHONEBYNIMHOBAA KNCNOTa.

Onsa untnpoBaHma: Pewetos W.B., KopeHes C.B., PomaHko t0.C. CoBpemeHHble acnekTbl GpoToarHaMMuecKol Tepanum npy 6asanbHOKIETOYHOM
pake koxu // Biomedical Photonics. — 2022. - T. 11, N 3. - C. 35-39. doi: 10.24931/2413-9432-2022-11-3-35-39.
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MODERN ASPECTS OF PHOTODYNAMIC THERAPY
OF BASAL CELL SKIN CANCER

Reshetov |.V."23, Korenev S.V.4, Romanko Yu.S.'2

'Sechenov First Moscow State Medical University, Moscow, Russia
°FSBF FRCC of the FMBA, Moscow, Russia

3Moscow Witte University, Moscow, Russia
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Abstract

Photodynamic therapy (PDT) is one of the most effective treatments for basal cell skin cancer (BCC). As the incidence rate of BCC is increasing
worldwide, interest in developing new methods for diagnosing and treating this disease, taking into account long-term cosmetic results,
is growing. The review article presents the results of domestic and foreign studies on the treatment of BCC with PDT. The presented results
of studies from various domestic and foreign clinics indicate the high efficiency of independent PDT and a combination of PDT with other
treatment methods. PDT is proposed to be used in combination with surgical methods and radiation therapy, immunomodulating and
chemotherapeutic agents, and inhibitors of molecules involved in the carcinogenic process. These new strategies open the way to increas-
ing the effectiveness of treatment and prevention of BCC. Moreover, in all studies, the safety of this non-invasive treatment, a low level of ad-
verse reactions during therapy, good tolerance for the patient and excellent cosmetic treatment results are noted. The guidelines currently
being developed in Europe and the United States provide consistent expert advice that reflects current published evidence of treatment
outcomes for BCC using PDT. Moreover, the recommendations emphasize that the treatment plan for patients with “difficult to treat” BCC
should be discussed at an interdisciplinary oncological council.

Key words: basal cell cancer, photodynamic therapy, photosensitizer, photogem, photosens, photoditazine, photolon, aminolevulinic acid.
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1N.B. Pewertos, C.B. Kopenes, H.C. PomaHko

COB[]EMEHHI:IB acnekTbl (POTOAMHAMUYECKOW TEpanuu Npu 6a3anbHOKNETOYHOM PaKe KOXu

BBepeHune

Bo Bcem mupe noBcemecTHO pacteT 3aboneBaemocTb
pakom KOXu B uenom [1], n, B TOM 4ncne, NpofomKaeT
yBenuumMBaTbCca 3aboneBaemocTb Hambonee pacnpo-
CTPaAHEHHbIM PaKOM YenioBeKa — 0a3anbHOKIETOYHbIM
pakom koxu (BKPK) [2]. Mpobnema neueHmnsa BKPK Takxke
aKTyanbHa 1 ans Poccniickon Qegepaunu, uyto 06ycnos-
NEHO, B NMepBYIO OYepefb, OYEHb BbICOKON 3aborneBae-
MOCTbl. 3aboneBaHvie OTNMYAETCA PELVAUBMPYIOLLM
XapakTepoM TeyeHus, YacTon ioKanmsaumen Ha OTKpPbl-
ThIX YYacTKax KOXXHOMO MOKPOBa, C NpeobnagaHuem no-
pakeHWA KOXM N1La, HeloCTaTOYHOW 3GHEKTUBHOCTbIO
CYLIEeCTBYIOLNX METOAOB NleYeHUs, 3HaAYMMbIMU KOCMe-
TMyeckumu gedektamu. K OCHOBHbIM MeTofaMm JieueHmns
BKPK oTHOCAT xupypruyeckumn Metof, nyyeByto Tepanuio,
KPVOAECTPYKLMIO, UMMyHOTEPaNuio, AraTepMoKoaryns-
yuio [3-12].

Ho BblwenepeuncrieHHble MeTofbl JleYeHUs MMeKT
pPAA He#OCTAaTKOB: 3HAauuUTesIbHble MOGOYHblE SbdeKTbl,
OrpaHuyYeHna Npy HeobXoAMMOCTU MOBTOPHOrO jeye-
HUA, He BCerga JOCTaTOYHO 3GPEKTUBHbBIE U OPFraHOCOX-
paHAwWwme pesynbraTbl NevyeHns. B HacToAwee Bpems
OOHVM K3 Hambonee 3GPeKTUBHBIX, MasOVHBA3MBHbIX
1 OpraHocoxpaHaLWmx MeTogos neveHna bKPK asnsaet-
ca poToanHamunueckas Tepanua (OOT) [3].

CnnbHaa BoCcnanuTenbHaa peakumsa U akTMBMPOBAH-
Haa OOT nMMyHHas 3awmTa OpraHmsmMa MpPOTWMB OMy-
Xonen NpeactaBnAloT OAHO U3 LIEHTPaAsbHbIX COObITUN
B MeXaHW3Me AeCTPYKUUU OMyXOnv M BKIIOYAKOT KOMM-
NEKCHbIN  pAfd  B3aMMOZENCTBYIOWKMX crneundrnyeckmnx
N HecneundUUecKnx peakumil pasHbiX TUMOB KIETOK,
CNOCOGHBIX 3PHEKTUBHO YHNUTOXKATb OMyXOneBble KeT-
K1 MyTeM LUMUTONUTUYECKNX U anONTOTUYECKNX MeXaHW3-
mos [13].

B nocnepHue rogbl metog OAT akTMBHO pa3BUBaeTCA
[14]. Mo mHeHno MHorux konier QLT - 310 3¢ deKTBHOE
1 6e3onacHoe HemHBa3uBHoe nevyeHue BKPK ¢ npesoc-
XOOHBbIM KOCMETMYECKNM pe3ynbTaTtoM. IdeKTUBHOCTb
OAOT npn BKPK nogTteepxpgaetca obWMPHBIMU UCCeno-
BaHUAMU U KNVUHUYECKUMN UCTbITaHUAMMK [15, 16].

OAT npun BKPK

B 2016 r. rpynna poccMncKux yyeHbIx npeacraBuna pe-
synbratbl OAT 139 nayueHToB ¢ BKPK. bbino npoBeneHo
uccnepoBaHue 3¢dektnBHocTn n 6e3onacHocty OAT
C UCMONb30BaHMEM YeTbipex (GOTOCEHCMOMNN3aTOPOB
(®Q): doTorema, potoceHca, GoToNoHa 1 poToanTasnHa.
bbino nokasaHo, yto OAT c ncnonb3osaHnem OC xnopu-
HoBoro paga (doTtonoHa n poTogrTasmHa) obecneumsaet
nyywive JOAroCpoYHbIe pesynbTaThl, yiydllas 6e3peuu-
AVIBHYIO 3-NeTHIO BblXuBaemoctb Ao 90,4% wn 92,3%,
COOTBETCTBEHHO, N0 CpaBHeHMIo € 54,7% 1 71,1% B rpyn-
nax, B KOTOPbIX JlIeYeHne NPOBOAWN C UCMOJIb30BaHNEM
doTorema u poTtoceHca. [pr 3TOM aBTOPbI HE OTMETUIN
KaKUX-nnbo ocnoxHeHnn nocne nposegeHna OOT [17].

B 2019r.nogrpynna no ®JT pykoBopasALLero KommureTa
EBponelickoro gepmaTonoruyeckoro ¢opyma (European
Dermatology Forum) nogrotoBnna pykoBOACTBO, B KO-
TOPOM OblfIN PACCMOTPEHDI BCE TEKYLLME YTBEPXKAEHHbIE
NPOTOKOJbl 1 MOABAAIOLWMECA HOBbIE MOKa3aHNA K Npu-
MeHeHuo OT npy neyeHUM akKTMHUYECKOTO KepaTosa,
6onesHun boysHa n BKPK. B pykoBoacTBe npeacTtaBneHbl
COrnacoBaHHble 3KCMepTHble peKoMeHAaUnK, oTparkato-
LWKe TeKyLyme ony6MKOBaHHbIE JOKa3aTeNbCcTBa 3ddek-
TmBHoCcTM OOT npu neveHun BKPK [18].

MHoronpodunbHble 3KcnepTbl U3 EBponenickoro aep-
MaTonornyeckoro ¢opyma, EBponenickoin accounaumm
nepmatooHkonorum (European Association of Dermato-
Oncology) n EBponelickoii opraH13aummn nccieaoBaHmm
1 neyeHus paka (European Organization of Research and
Treatment of Cancer) coBMecTHO pa3paboTanu pekomeH-
Jaumm No AnarHocTmke n neveHuto bKPK, B KoTopbix yT-
Bepxpaaetcs, uto OAT — 3bdeKTUBHBIN MeTof NeyeHns
MOBEPXHOCTHBbIX U y3710BbIXx dopm BKPK. Mpn neyeHun
apyrux ¢opm BKPK pekomeHayoTca gpyrvme anbrepHa-
TUBHble meTogbl. COrnacHO pekoMeHZauuAMm, MiaH Te-
panuy nauneHToB «C TPYAHO MOAAAILWMMUNCA JIEUEHUNIO»
BKPK pomkeH obCyXAaTbCA HAa MEXAUCLMMIVHAPHOM
OHKoJslornyeckom coserte [19].

Ha Bbicokyto 3¢ddektrBHocTs OAT npu neyeHuu
VUMEHHO MOBEPXHOCTHBIX U Y3/10BbIX GOPM YyKa3blBalOT
MHOFOYKCIEHHble aBTopbl [20 — 23].

K.C. Blanco 1 coaBT. nokasanu BbICOKY0 3bdeKTmB-
HOCTb fleYeHMs MOBEPXHOCTHbBIX 1 Y310BbiX popm BKPK
¢ nomouwbto ®AT npn NpoBeAEHNUN MHOTOLIEHTPOBOIO
KNMHMYECKOro MCCIef0BaHUA, BbIMOIHEHHOMO B nepu-
on mexay 2012 1 2014 rr., C aHanM30M NOOOYHbIX peak-
uyun Bo Bpema 1 nocne OAT no ctaHAapTU3NPOBAHHO-
My npoTokony fieyeHuns 866 cnyyaes BKPK. Bcero 6bin1o
nponeyeHo 728 naymeHTOB C MOATBEPXKAEHHbIM KNu-
HNYECKMM N TUCTOMATONOrnyeckum auarHosom BKPK.
Pazmep onyxonen 6bin guametpom Ao 2 cMm. JleueHne
BKJIIOYANO KIOpeTaX M MeCTHOe MPUMEHEHMEe Kpema,
cofepxauero 20% mMeTunoBoro apupa 5-ammHoney-
nuHaTa, ¢ nocneayowenn OAT (onnHa BOMHbI U3yYeHNA
cocTaBnana 630 HM, MOLHOCTb A03bl — 150 [x/cm?), Ko-
TOpYIo NpoBOAUAN Yepes 3 Y Nocne HaHeCeHnA Kpema.
OueHuBanNM VHTEHCMBHOCTb GONEBLIX OLWYLIEHUN BO
BpemMa n nocne neyeHus. VIHTEHCMBHOCTb KOppenupo-
BaJia C aHaTOMUYeCKOM NoKanmsayunen nopaxeHus. lNa-
LMeHTbl coobWwmunmn o 6onee BbICOKOW MHTEHCUBHOCTU
60511 B OYarax, PacrnosioXeHHbIX Ha ronose u lwee. Ha
TYNIOBULLE N KOHEYHOCTAX WUHTEHCMBHOCTb 60nn Gbina
MeHbLe. KonmyecTBo ceaHCOB Takxe BAMUAO Ha bone-
BYIO peakuuio. ABTopbl noguepkusatot, uto OAT 3aHu-
MaeT 3Haymoe MecTo B ieyeHnn BKPK n3-3a ee HU3Kom
CTOMMOCTU, MPOCTOTbI NCMONb30BaHNA U HA3KOTO YPOB-
HS1 NOGOYUHbBIX 3¢ deKTOB [24].

Pap nccnepoBatenen pekomeHAyHT MCNONb30BaTb
nmeHHo QAT npwn neyeHnn BKPK, ecnn no Tem unm nHbim
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NPUYMHaAM XMPYPruyeckoe sieyeHne HEeBO3MOXKHO OCY-
wecTBuTb [25-271].

HecmoTps Ha To, UTO B HacTosALLee BpeMsa B MUpe Npu
NleYeHn 3TOW NaToNOrMK Yalle BCero UCMOoMb3yeTca Xu-
pypruuyeckoe neyeHve, OT nmeet npenmyLLeCcTBO B TOM,
YTO ABMIAETCA HEMHBA3VBHbBIM BapuaHTOM, obecrneumsas
BbICOKYI0 3GPEKTVBHOCTb 1 ONTUMAsIbHbIE KOCMeTuYe-
cKkue pesynbraTtbl. OgHaKO MOABNAIOTCA PE3UCTEHTHblE
UM peuvanBupyloLe Onyxosnu, KOTopble MHOTAa CTa-
HOBATCA Gonee arpeccrBHbIMU. [103TOMY MOBbILLEHNE
adpdektuBHocTn OAT nyTem couyeTaHua ero C Apyrumu
TepaneBTUYECKMMM METOfaMU ABNAETCA WHTEPECHOWN
06nacTblo UccnegoBaHUn. B 3aBMCMMOCTM OT XapaKTe-
puctnk u tuna onyxonu OOT MOXXHO NPUMEHATb B CO-
yeTaHMM C UMMYHOMOZYNUPYWUMU (MMUKBUMOL)
N XummoTepaneBTUYeckuMn (5-dTopypaLmn, MeToTpek-
caT, auknodeHak unM Ap.) areHTamu, MHrMbuTopamm
HEKOTOPbIX MOJIEKYN, Y4acTBYIOLWMX B KaHLeporeHese,
XUPYPruyeckumMmn TEXHOMOTUAMM U NyYeBOW Tepanuen.
OTW HOBble CTpaTerny OTKPbIBAKT MyTb K MOBbILEHUIO
3ddeKkTMBHOCTU NeyeHnsa u npodunaktnkn BKPK [28].

OOT ABnAeTCA anbTepPHATMBOW XMPYPruyeckomy me-
Togy npu neyeHun bKPK. Tem He meHee, noka B HacTos-
wee Bpema B ocHoBHoM OIT nprmMmeHAeTCA npy neyeHnmn
NOBEPXHOCTHbIX onyxosnen. o yTBepxaeHWO wuccne-
foBatenen 13 bonoHcKoro yHuBepcmTeTa KOMOUHMPO-
BaHHOe JleYeHne B BUAE MpeaBapuTenbHON 06paboTku
BKPK abnsiLMoHHbIMM NlazepamMy MOXET MOBbICUTb 3¢-
¢bekTuBHOCTL Tepanuu. OHM OLeHUN Pe3yNbTaTUBHOCTbL
KOMOVHUPOBaHHOW Tepanuu C ucnonb3oBaHuem OOT
n CO,-nasepa AnA neveHUA NOBEPXHOCTHbIX 1 Y3/0BbIX
¢dopm BKPK. B npocnekTVBHOM MOHOLIEHTPUYECKOM KC-
cnegoBaHnn naumeHTbl ¢ BKPK nonyyanu tepanuio ¢ no-
MoLbio HenpepbiBHOro cynepumnysbcHoro CO,-nasepa
ana ysnosoi popmbl BKPK 1 dppakumoHHoro CO,-nasepa
ans nosepxHocTHOM dopmbl BKPK. Bnocnepcteum Bcem
nayveHtam nposoavnu OAT ¢ mcnonb3oBaHMEM Kpe-
Ma MeTUNoBOro 3¢upa 5-aMUHONEBYNNMHOBOW KUCOTbI
n namnbl Aktilite CL128® (Galderma). 32 maumeHTa, n3
HUX 20 MY>KUMH 1 12 XeHLWnH B Bo3pacTe oT 45 fo 96 net
(B obwen cnoxHoctn 181 ouar BKPK), nonyyanu neyenune
c nomouypbto CO2-nasepa B couetaHnn ¢ OOT. Yepes 3 mec
6bina gocturHyto 100% m3neyeHune, B 97,2% cnyvaes 6e3
NPU3HaKoB peuuanea npu HabnogeHnn ot 4 oo 18 mec.
Habniogann nerkue noGouHble peakuuyM U Xxopoline
3CTeTNYeCKne pesynbraTbl. ABTOPbl PEKOMEHAYIOT 3Ty

J'II/ITEPATVPA

Baiikanosa O./., BenseB A.M., Mpoxopos Il Pagxabosa 3.A.
JleyeHne MIOCKOKIETOUHOTO paka KoXu C MPUMEHEeHUeM Kpuo-
reHHbIX TexHosnorunii // CMBMPCKNI OHKONOTMYECKNI XKypHan. —
2020.-T.19,Ne 6. - C. 99-105.

2. Cameron M.C,, Lee E., Hibler B.P, Barker C., Mori S., Cordova M.,
Nehal K.S., Rossi A.M. Basal cell carcinoma: Epidemiology; patho-
physiology; clinical and histological subtypes; and disease associa-
tions // J Am Acad Dermatol. - 2019. - Vol. 80(2). - P. 303-317.

KOMOVHUPOBaHHYIO TepPanuio, OCHOBbLIBAACH Ha ee BblCO-
KoM 3GPeKTUBHOCTA, XOPOLUNX SCTETUYECKUX pe3ynbTa-
Tax 1 HEGONbLUOM KONMMNYeCTBE NOOOYHbIX 3PPeKTOoB [29].

Pa3Butne KOMOUHMPOBAHHOIO JIEUEHUS C UCMOJb30-
BaHvem OIT npepgnaratot u X. Li c coasT,, B UccnefoBaHUN
KOTOpbIX 8 maumeHToB ¢ nepropbrTtanbHbiM BKPK nony-
yunu OAT ¢ ncnonb3oBaHeM 5-aMNUHONEBYIMHOBON KNC-
NOTbl B COYETAHMM C XUPYPrUYeCcKM BMELLIATESIbCTBOM.
Mocne ypaneHna onyxonu, B OCHOBHOM C COXpPaHEHMeM
HOPManbHOWN TKaHW, Kaxayl obnactb onyxonu obnyya-
NN C MUCMONb30BaHUEM J1a3ePHOro M3NlyYeHUsa C AJIHON
BOJIHbI 635 HM W MIOTHOCTbIO MOLWHOCTW 177 OxK/cm? B Te-
yeHne 15 MUH. B obuien cnoXHocT! 6bi NPOBEAEHbI
3 kypca OAT Bo Bpems 1 nocne onepauun. BKPK 6bin nog-
TBEPXKAEH MMCTONIOrMYECKNM nccnegoBaHnem. CTpyKTypy
TKaHeW onyxonu UCCiefoBanu C NOMOLLbK TPaHCMNCCU-
OHHOW 3M1EKTPOHHOWN MMKPOCKOMNUK, KOTOpas Mokasana,
yto OOT oKa3blBaeT MHIMOUpYIOLee AECTBAE Ha POCT
Knetok BKPK, Bbi3biBasA nx Hekpos. B nocnegyiowem He
6blI0 OTMEUYEHO PeLnaMBOB NPU OAMHAMUYECKOM Habsio-
[eHUU Ha cpoke 110 5 neT. NauneHTbl ¢ UHGUIBTPATUBHBIM
opbuTtanbHbiM BKPK cmornm npowt npoTokon nevyeHus
C XOPOLIMMW KOCMETUYECKMU pe3ynbTaTtamu 1 6e3 3Ha-
ynTenbHbIX MOGOYHBbIX 3¢pPeKToB. ABTOPbI OTMEYAIoT,
yto OAT B coueTaHNM C OrpaHMUYEHHbBIM XUPYPTrMYeCcKnm
BMeLLaTeNIbCTBOM fABNAETCA 6e30MacHbIM, 3heKTNBHBIM
N MUHUMANbHO MHBA3MBHbIM MeTogoM nedyeHus BKPK
opb6utanbHoi nokanusauuu. Mpu 3tom OAT BO Bpems
1 nocsie onepaumm MOXeT CNocoBCTBOBaTb YMEHBLLEHUIO
obbema xmpypruyeckoro BMmeLlatesibctaa [30].

3aknouyeHune
O6nactb npumeHeHus OAT npofonKaeT paclIMpPsATbCA.
B HacTosALlee Bpems CyLLeCTBYIOT JOCTAaTOYHO MHOTO iaH-
HbIX, AEMOHCTpUpYoLWUX 3bdpekTnBHocTb OAT npu neye-
HUM pasnnyHbix popm BKPK. ®AT nokasbiBaeT BbICOKYHO
pe3ynbTaTVBHOCTb, XOPOLUY MEPEHOCMMOCTb Tepanuu
[N NAUMEeHTa U NPeBOCXOAHbIE KOCMETNYECKNE pe3yrb-
TaTbl. YuuTbiBas, 4to 60Nb OCTaeTcA Hanbosnee pacnpo-
CTPaHeHHbIM MO6OYHbIM 3 dEKTOM, B HaCTOsLLEE BPEMS
pa3pabaTbiBalOT pasnuuHble 3ddeKTUBHbIE CTpaTernu,
HaLeneHHble Ha YyMeHbLUeHre 6oneBbIx owyuieHni [31].
Bo MHOrVX NPOCNEKTUBHbIX NCCIeAOBaHNAX NMOKa3a-
HO noBbIweHne 3pdeKkTrBHOCTY NedeHuns BKPK npu kom-
O6UHYPOBaHHOM NpumeHeHun OOT n ApyrMx MeTonoB
nevyeHwus.
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OOTOANHAMMYECKAS TEPAMMS BOJTIbHOU

C BMY - ACCOLUUNPOBAHHbBIM MIOCKOKJIETO4YHbIM
UHTPASTMUTESTUATIbHBIM MOPAXEHUEM LLUEMKU MATKU
JIETKOU CTENEHU (KITMHUNYECKOE HABJTIOOEHMUE)

E.B. ®unonenko, H.U. Tpuropsessix, A.[. Kanpun

Mockosckuit Hay4HO-UMCCNEenoBATENLCKMI OHKONOTMYECKMi MHCTUTYT uM. [T.A. TepueHa — dunuan
DIBY «HaumoHanbHbIN MEaULMHCKMI MCCNEA0BATENBCKMI LEHTP paamonormy MuHnctepcTsa
snpasooxpaHerus Poceurckoin Pepepaumnm, Mocksa, Poccus

Pesiome
MpeacTaBneH KNMHNYECKNI NpUMep NPoBefeHNA CBOEBPEMEHHO, 6e3onacHoi 1 3pdeKTnBHON PpoToarHammnyeckon Tepanum (OAT) y naumeHT-
Ku ¢ LSIL, accounmpoBaHHOI ¢ BUpYCcoM Nanwuiiombl Yenoeka (BMY), nocne HeadbdeKTMBHOM BakyMHaUmMy BakumMHon fapgacun®4. KnuHnyeckoe
HabnogeHre 4EMOHCTPUPYET HI3Ky 3GOeKTUBHOCTL BaKLMHaumm npotus BMNY 6onbHbIX ¢ ycTaHoBReHHOM BMNY-undbekupneit. Y nauneHTkn otcyT-
CTBUWE afieKBaTHOTO JIeYeHUA Ha NPOTAXKeHUN okono 1,5 neT npueeno K pa3sutuio BMY-accounmposaHHoi CIN | wenkn matku. B LieHTpe nasepHon
1 GpOoTOANHAMMNYECKON ANArHOCTUKM 1 Tepanuu onyxoneir 1 MP MHUOW um. M.A. TepueHa naumeHTKe NpoBefAeH Kypc npoTtusosupycHoin OOT
C BOCTVKEHVEM MOJHON perpeccuy AUCNa3nm 1 NosHOW 3paarKauum Bupycos BIMY. JleyeHre nauyeHTKa nepeHecna XopoLo, 6e3 0CIOKHEHUIA.

Cpok 6e3peLyanBHOro HabnogeHns — 19 mec.

KnioueBble cnoBa: avicnnasms weiiku matku, CIN, LSIL, poToanHammnueckas Tepanus, potoceHcnbrunmsatop, BNY-uHdpekupms.

Ana yntuposBaHua: OunoHeHko E.B., Mpuropbesbix H.W., Kanpun A.l. DotoagnHammyeckan Tepanua 6onbHol ¢ BMY — accounmnposaHHom LSIL
LWenKn MaTkn (KnuHnyeckoe HabntoaeHmne) // Biomedical Photonics. - 2022. - T. 11, N2 3. - C. 40-44. doi: 10.24931/2413-9432-2022-11-3-40-44.

KonTtakTbi: QunoHeHkKo E.B., e-mail: derkul23@yandex.ru

PHOTODYNAMIC THERAPY IN A PATIENT WITH
HPV - ASSOCIATED LSIL OF THE CERVICE (CLINICAL CASE)

Filonenko E.V., Grigoryevykh N.I., Kaprin A.D.

P.A. Herzen Moscow Oncology Research Center — branch of FSBI NMRRC of the Ministry of
Health of the Russian Federation, Moscow, Russia

Abstract
The article describes a clinical example of timely, safe and effective photodynamic therapy (PDT) in a patient diagnosed with human papil-
lomavirus (HPV) CIN l-associated cervical cancer after ineffective vaccination with 4-valent Gardasil vaccine. Clinical observation demon-
strates the low effectiveness of HPV vaccination in patients with established HPV infection. In this patient, the lack of adequate treatment for
about 1.5 years led to the development of HPV associated CIN | of the cervix. Center for Laser and Photodynamic Diagnostics and Therapy of
Tumors and MRI P.A. Herzen, the patient underwent a course of antiviral PDT with the achievement of complete regression of dysplasia and
complete eradication of HPV viruses. The patient tolerated the treatment well, without complications. The period of relapse-free follow-up

is 19 months.

Key words: cervical dysplasia, CIN, photodynamic therapy, photosensitizer, HPV infection.

For citations: Filonenko E.V., Grigoryevykh N.I., Kaprin A.D. Photodynamic therapy in a patient with HPV - associated LSIL of the cervice (clini-
cal case), Biomedical Photonics, 2022, vol. 11, no. 3, pp. 40-44 doi: 10.24931/2413-9432-2022-11-3-40-44.

Contacts: Filonenko E.V., e-mail: derkul23@yandex.ru

B HacToAWee BpemAa cuMTaeTca fOKa3aHHOW posb nep-
CUCTeHUMN BUPYCa Nanuanomol yenoseka (BIMY) B pa3su-
M paKa wenku matku (PLUM). [ina npodunaktnkm paka
B TaKMUX KJIMHUYECKMX CUTYALMAX OOLENPUHATON TaKTu-
KOW B HacToALlee BpeMa ABMAETCA NMPUMEHeHMe BaKLu-
Hbl npotmB BMY. KnuHnyeckoe npumeHeHre BaKUWHbI
rapgacun 6110 HayaTto B 2006 r., LepBapukc — B 2009 r.

C Tex nop B NONynAUUN MPUBUTbIX MONOAbIX >KEHLMNH
(12-26 net) oTMeyYaeTCcA CHWXeHWEe WHOMLMPOBAHUSA
BMY. OgHako npodunakTmyeckas BakUMHALMA HE NHAY-
LUMpyeT MMMYHWTET Y NUL, C YCTAHOBNEHHON UHdeKUnen
BMY wnu HoBOOGpPA30BaHUSAMM, aACCOLMMPOBAHHBIMU
¢ BMY. CuntaeTtca gokasaHHbIM, YTO YeTblpeXBaNeHTHas
BakUvHa lapgacmn®4 Ha 99% >¢dekTnBHa npotus BMY
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E.B. ®unoHeHko, H.W. Tpuropbesbix, A.[l. KanpuH

doTogunamnyeckas Tepanus 6onbHoil ¢ BlTY-accouunposanHoil LSIL weiikn maTku (KnuHUYECKoe Habnioaexune)

W, KaKk cneactere, 3¢pdeKkTVBHA ANs NpefaoTBpaLleHus
OCTPOKOHEYHbIX KOHAWIOM U FreHWTanbHbIX 60poaaBoK,
BbI3BaHHbIX BI1Y 6, 11, 16 n 18 Tnos.

Mo NporHo3HbIM AaHHbIM nuTepatypbl 4o 80% cek-
CyanbHO aKTUBHbIX MEHLUUH 3apa3ATca B TeUeHue CBOeN
XM3HM pasHbiMy Trnamn BMY-undekuun, n B 60nbwnH-
cTBe c/lyyaeB 3To byaeT TpaH3MTOpHasA, beccumnTomHan
UHbEKLMS, N3NeyriBaemMas UMMYHHOWN CUCTEMOW B Teye-
HMe OT 6 MeC A0 ABYX NneT. ToNbKOo B pe3ybTaTe NepcmcTeH-
Uy BNY-nHpeKuum MOXKeT pa3BUTLCA LiePBUKaAsIbHas UHT-
pasnuTenunanbHaa HeomnnasnAa HU3KOW, YMEPEHHOW Wnu
Bbicokow cteneHn (CIN | - Ill), koTopasa B KOHEYHOM MTOre
MOXeT nporpeccnpoBaTtb B PLUM [1]. YumTbiBaa usno-
XKEHHOe, CBOeBpeMeHHoe 1 3dpdeKTnBHOE neyeHne BMNY-
UHbEKLMN ABAAETCA TeEXHOoNorvel npodunaktuxm PLLUM.

MpuBoauM KNHNYecKoe HabnwgeHne
BbonbHasa H., 28 net, obpaTnnach K FMHEKONOrY B aBrycte
2019 r,, 6bina Bnepsble BbisiBneHa BMY-nHbekuna weinkm
maTkun. MNMUP nccneposaHue BbiABUNO Hanuume BIMY 31,
56 n 59 Tmnos B kKonnuectee 1,1 x 10¥3 cT,, 6,9 x 10*2 cT.,
1,2 x 10¥4 cT., coOOoTBETCTBEHHO. JleueHne He npoBoAUN.
Mpwu nosTopHOM 06CnenoBaHny 01.02.2020 r. BbISIBNEHO
HocutenbcTtBo BIMY 31 tnna B konuuectse 1,3 x 10*5 cT,,
59 Tuna - 6,9 x 10*5 ct. bbina pekomeHfoOBaHa BaKLUU-
Hauwma ot BMY. C mapTa no ceHtabpb 2020 r. naymeHTKe
npoBefeHa BaKLMHaUUA 1 ABaXKAbl peBaKkLMHaUWA Bak-
umHou lapgacnn®4.

Mpwn koHTponbHom [LP-nccnegosaHum Ha BMY ot
23.09.20 r. BbiABNEeHO HocuTenbcTeo BIMY 31 Tmna B kKonu-
yectBe 4,7 x 10*3 ct,, 56 Tmna - 8,6 x 10*5 cT. Mpwn ynto-
JIOrNMYeCKOM NCCNegoBaHMN Ha aTUMMYecKne KeTkn oT
23.09.2020 r. BbisiBneHbl ASC-US («peakTuBHble N3MeHe-
HWA KNETOK» MO TEPMUHONOIrMYecKon cucteme betecaa).
bonbHas ocTaBneHa nojg AMHamMMuyeckoe HabnogeHue.
LinTonornuyeckoe nccnenoBaHne MaskoB C LUEMKU MAaTKU
o1 04.12.20 . Boiasuno LSIL (CIN 1), anckapros, konnouun-
T03; NLUP-nccnegosaHme — Hannume BIMY 31 Tnna B Konu-
yectBe 4,1 x 10*3 cT,, 56 Tima - 1,3 x 10*6 cT.

MauneHTKa camocToaTenbHo obpaTtunace 8 MH/OW
um. MN.A. TepueHa. 3akntoueHne nepBMUYHOrO MMHEKONOMU-
YeCcKoro 0CMOTpa: Hapy»<Hble MOJIOBble OpraHbl chopmu-
pOBaHbl NPaBWIIbHO, HAPYXHOe OTBEpPCTME ypeTpbl 6e3
natonorun. OCMOTP B 3epKanax: C/IM3NCTas BRaranvwa
HE M3MEHEHA, Ha CZIN3UCTON LUENKN MATKU MIMEETCA SH-
JoLepBrKanbHaA SKTOMMA BOKPYT Hapy»XHOro 3eBa Liu-
pvHon o 1,2 cm. PV: wenka maTtkn He yNnoTHeHa; Teno
MaTK/i 06bluyHOM GOpMbI U PasMepoB, MIOTHOe, MoA-
BWXKHOe, 6e3bonesHeHHoe. MNMpugatkm cneea M cripasa
He onpeaenaTca, obnactb nx 6e3bonesHeHHa, CBOAbI
cBOOOAHbIE, UHPUNBTPATBI B MAapaMeTPUAX He onpeaens-
I0TCA, MAaTOYHO-MPAMOKNLLEYHOE YrnybneHne cBo6oaHO,
peKToBarnHanbHasa NeperopofKka MHTaKTHa.

17.12.2020 r. BbINOJIHEHO LNTONIOIMYECKOEe NCCNeno-
BaHWe CTeKO-NpenapaToB C WeNKn MaTK1 1 LepBrKanb-
HOro KaHana.

Mas3ok ¢ wernknu matkm N°20/6-3009: KneTkr NIoCKoro
3NNTENNA NPOMEXYTOYHOTO U MOBEPXHOCTHOrO CNOEB,
B YaCTM KOTOPbIX OTMeYatoTcA npu3Haku BMY-uHdpekuun,
KonnouutapHas TpaHchopmaLuus, MeTaniasnpoBaHHbIe
KNeTKW, SNeMeHTbl BOCNaneHuns, ymepeHHasa cMeLlaHHas
¢dnopa. 3aknoueHme: LUTOrPaMMa YMEPEHHO BbIPaXKeH-
HOro BOCManeHusa, KNeTKN NiIoCKOro annTenusa C NpusHa-
Kamu BMY-mHbEKUMN 1 MHTPasNUTENNANbHOTO NMopaxe-
HuA HM3Kon ctenenu — LSIL (CIN I).

Masok ¢ uepBukanbHoro kaHana N220/6-3010: kneT-
K1 MAOCKOro 3nmTeNnd, YaCTb N3 KOTOPbIX C NPU3HaKaMu
KomnouutapHom TpaHcpopmMaL M, MeTannasnpoBaHHbIe
KNeTKW, rpynnbl U CKOMNEHUA KNEeTOK LANHAPUYECKO-
ro aNUTENUsA, KNEeTKN KPOBY, CNM3b. 3aK/oueHue: Knet-
KU MOCKOro 3nuTenusa ¢ npusHakamu BMY-uHdpekuun
N UHTPA3NUTENNANIbHOIO NMOPaXXeHNA HU3KOWM CTENeHn —
LSIL (CINI).

MmmyHoLmToxmmMmnyeckoe nccneposaHve ot 23.12.2020 r.
N220/8-124 BbINOSIHEHO C MCNOMb30BaHMEM MapKepoB
p16 n Ki67. B yactn KneTok naockoro asnuTtenna otmeva-
€TCA NOJIOXKNTeNIbHAA yMepeHHas Kcnpeccus benka p16.
WHaekc nponudepaTtneHoi aktmBHOCTU Ki67 B KneTkax
NAOCKOro SNUTENNA HU3KNI. 3aKkntodeHue: MILIX-gaHHble
COBMECTHO C JaHHbIMW LUTOIOMMYECKOro nccneoBaHns
COOTBETCTBYIOT KapTuHe BlNY-accounmnpoBaHHOro nHTpa-
SMNUTENNANbHOIO NOPaXeHUA HN3KoW cTeneHn — LSIL.

10.01.21 r. BbinonHeHo MPT opraHoB Manoro Tasa ¢ npu-
LenbHbIM NCCNefoBaHNEM LUEMKN MATK. 3aK/ioyeHre: SH-
JouepBukc HeogHopogHoro MP-cirHana, TonwmHon ot 2
110 3 MM, OObEMHbIe 00Pa30BaHMA LLENKN MATKN HE BbIAB-
neHbl. CBOAbI BNaranuila v napameTpum MHTaKTHbI.

MNpotokon Y3U opraHoB manoro Tasa ot 12.01.21 r.
(9-bIn gEeHb LKMKNa): MOYEBOW My3blpb HE U3MEHEH. MaT-
Ka pasmepamu 47,4x28,3x42,5 MM, MUOMETPUA OJHO-
pOAeH, OTMeYeHO pacliMpeHne p[dyroBblX BeH Tena
MaTKu 80 2,6 MM; SHOOMETPUIN TOMWMHON 8,3 MM, 3XO-
NO3UTVBEH, OQHOPOAEH, KOHTYpPbl YéTKME, pOBHble. Tos-
WMHA CPedVHHbIX CTPYKTYP WenKu maTtkm Ao 12,3 mm
(BynnukyTypa), C €BUHUYHBIMY MENKMMW aH3XOTE€HHbIMI
€ANHUYHBbIMM BKJIIOYEHUAMWN, YMEPEHHO BbIPAaXXEHHOM
BacKynApusaumen. LepBrkanbHbI KaHan pacwmpeH 4o
1,5 MM 3a CYET aHIXOreHHOro cogepkumoro. Ha yposHe
nepeLuerika onpegenanTca HEMHOrOUYNCIIeHHbIe NHTPa-
1 cy63HAOLEePBMKATIbHBIE KACTbI Pa3MepoM Ao 4,3 MM.
JNeBbI ANYHUK pa3mepamuy 32x20x25 MM ¢ GONIMKynamu
pa3smepamu 8o 19x11,4x18 mm, npasbin — 29,4x14x24 Mmm
¢ donnukynamm pasmepamm fo 7 mm. Onpepensetcs
CKy[HO€e KONMUYeCTBO CBOOOAHOM KUAKOCTU B MasioM Tasy.

YunTbiBasa gnutenbHyto, okono 1,5 net, nepcncreHymto
BMY, HeadHEKTUBHOCTb MPUMEHEHHbBIX paHee JieueBHbIX
MOAXOLOB, HA OHKOJIOTMYECKOM KOHCUMyMe 6binno npu-
HATO pelleHune o nposegeHun OAT.

B peBpane 2021 r. 6o npoBeaeH kypc OAT (cm. puc.).

KOHTPOMbHbIN TMHEKONOrNYeCKnii OCMOTP COCTOANCA
B MioHe 2021 r. 3aKknioyeHue: cnmn3mnctas 060/10uKa LWenKu
MaTKW rnagKas, paBHOMEPHOW OKPaCKK, 04aroB SKTonmm

KITMHNYECKNE HABJIIOAEHNA

BIOMEDICAL PHOTONICS T. 11, Ne3/2022

41



=
X
1T
L
=
Q
=
a)
<
T
Ll
AN
N/
O
Ll
T
AN
T
AN
—
A4

E.B. ®unoHeHko, H.WA. Tpuropbesbix, A.[l. KanpuH

COB[]EMEHHI:IB acnekTbl (POTOAMHAMUYECKOW TEPANUK NpK 6a3anbHOKNETOYHOM PaKe KOXu

LepBUKaNbHOrO 3NUTeNNA HeT. B3aT cockob n3 uepsu-
KanbHOroO KaHasa Ans LMTONOrMYecKoro NccieloBaHus.
3akntoyeHune ot 07.06.2021 N2 3556-57/21: KneTku nnoc-
KOro 3MWTeNMA NMOBEPXHOCTHBIX CIIOEB, rPYMMbl KIEeToK
UUNMHAPUYECKOTO 3NUTENNA, UMTorpamMmma 6e3 ocobeH-
HOCTel; B COCKOOE C LEMKM MATKU KNETKM MIIOCKOro 3nu-
TeNnnA NOBEPXHOCTHBIX C/I0EB H6e3 Nprn3HaKoB aTUNuK.

Mpu KOHTPONBHOM OCMOTpPE B OKTAGPe 2021 1. BbINOI-
HEHO ovyepefHOe KOHTPOJSIbHOE LINTONOrMYecKoe nccre-
[OBaHMe npenapata cockoba 13 LepBUKaNbHOro KaHasna
Ne 77790000094 — NILM; npenapaTta cockoba C LWenKu
mMaTtky N2 77790000093 - NILM. Mpw MUP-nccnegosaHmm
Ha BIMY N2 77790000092 BMNY He obHapy»eHbl.

Mpu KOHTpONbHOM 06CnefoBaHUN B CeHTAGpPe 2022 T.
B MpenapaTtax COCKOOOB M3 LEPBMKANIbHOrO KaHana
v wenkm maTtkm — NILM; npwm MNMLUP nccnegosaHme Ha BIMY -
BMY He o6Hapy»eHbl.

bonbHasa HabnogaeTca 6onee 19 mec 6e3 peunamnsa
LSIL, c nonHown apagukauunen BMNY.

O6c¢cyxpeHne
B HacToAwwee Bpema Bo Bcem mupe BIMY npusHaH 3tno-
nornyeckum daktopom passutua PLIM u ee npegpa-
KoBbIX nopaxeHun [2]. AHK Bupyca obHapyxmBaeTca
B 99,7% cnyyaeB npegpaka u PLUM [3]. PLLUM asnaetca
yeTBepPTbIM Hanbonee pacnPOCTPAHEHHbIM BUAOM paKa
y XEeHLWMWH BO BCEM MMpPE M YeTBEpPTOM MO 3HAUMMO-
CTU MPUYMHOWN CMEePTU Cpelun XeHwuH [7]. BoigenaoT
rpynnbl BMNY «Hu3Koro pucka» (6, 11, 42, 43 Tunbl), OHK
npakTuyecku He obHapy»xuBatoTca npu PLLUM. K rpynne
BIMY «BbICOKOrO prcKa», KOTOpble BblAenAT Npu nNnoc-
KoknetoyHom PLUM oTHOocCAT Bupych 16, 18, 31, 33, 35,
39,45,50,51, 56,58, 64 1 68 TMNOB [4]. XOTA HEKOTOPbIE
BMY-nHdeKuumn MoryT CNoHTaHHO paspeluaTbCs Bciea-
cTBUE PaboTbl COOGCTBEHHON WUMMYHHOW CMCTEMBbI, UC-
cnefoBaHMA nokasanu, uto BMY-nHdeKuma «BbICOKOro
pVCKa» ABNAETCA OCHOBHbIM TPUITEPOM ANA Pa3BUTUA
nopaxeHun wenkn matku [5]. Noatomy ana naymeHToB
C nepcucTmpyioLlen nHdeKUmnen BbICOKOro pucka B Teye-
Hue 6ornee OfHOrO rofia cyieflyeT NpPeanpUHATL CBOeBpe-
MEHHOe feyeHre Ana npefoTBpaLleHnsa 3/10KayecTBeH-
HbIX MOPAXXEHN LWEeNKN MaTKK. YTO KacaeTca naLMeHToB
C NopaKeHneM LLenKn MaTK1U HU3KOW CTeneHun, To cneay-
€T NPOBOAUTbL ObICTPOE U AKTUBHOE JleUeHue, Ytobbl Cro-
cobcTBOBaTb HEraTMBHOW KoHBepcum BIMY 1 npepoTepa-
TUTb AanbHenwee nporpeccmposaHue CIN.
Bo3HukHoBeHne CIN MOXXHO onpepennTb Kak C/oX-
Hbll MeXaHVW3M HEKOHTPONMPYEMOro AeneHus Kne-
TOK, KOTOPbIN MOXET BK/IOYaTb KETOYHbIE U3MEHEHMA
W anureHeTnyeckue ¢GakTopbl Takue, Kak WHTerpauus
reHa BMY. Npu Hannunm nHdekuyumn BMY, OAHK myTtnpyet
B KJIETOYHbIX U OPYIMX YCJIOBUAX OKPY»Kalowen cpenbl,
YyTO MPUBOAUT K MHTErpaumm v 3anycky MexaHM3mMOB
cuHTe3sa BupycHon JHK n IHK xo3sanHa. CnegoBaTtensHo,
BMPYCbl MOTYT YCKOMb3aTb OT MEXaHW3MOB KJIETOYHOW
N rymopasibHON WUMMYHHOW 3aluTbl, CroOCo6CTBOBATb
nponudepaLmmn KNeTok n UHrMbupoeaTb anonTos [6].

)

Puc. ©oTo Wwenkn matku 60oabHOM H.: @ - po DAT; 6 - 3 mec nocae OAT.
Fig. Photo of the cervix of the patient N.: a - before PDT; b - 3 months after PDT.

K CIN oTHOCAT pag naTtoMopdonornyeckmx usme-
HEHWI, TaKNX KaK aHOMasbHasi nponudepauns KneTok,
nnoxas aAndoepeHLMpPOBKa, ALepHbIE aHOMaNN N YCu-
NIEHVe MUTO30B B INMUTENNANbHbIX KNeTKax WeNKN MaTkn
npw ctumynauum BMY. CIN TecHo cBA3aHa 1 npegLuecTsy-
et PLLUM [7].

B COOTBETCTBUN C I’MCTONOrMYECKOW KNaccudukaumnen
CIN nogpasgenatoT Ha TpY CTENEeHN B 3aBUCUMOCTM OT CTe-
neHn gncnnasuy onyxonesbix Knetok: CIN | - nerkas, CIN Il -
ymepeHHas, CIN Il - Taxkenana gucnnasma n KapumHoma in
situ, UTO OTpaaeT HenpepbIBHbIA NAaTONOrMYECKMI NPo-
LlecC BO3HUKHOBEHWA 1 Pa3BUTUA MHBa3nBHoro PLLIM [8].

B pamkax npoekTa Mo cTaHZapTM3auun TepPMUHO-
JIOTMN HUXKHEro aHOreHUTANIbHOMO MIOCKOro 3nuUTenuna
(LAST), nnocKoKneTouyHble WHTPA3NUTeNMasnbHble Mo-
paxeHus (SIL) ncnonb3oBanucb Ana nepeumMeHoBaHUA
MAOCKOKNETOUYHbIX SMUTENMANbHBIX MOPAKEHUN HUXK-
HUX OTAENIOB MOMOBOro TPaKTa, BKOYAA LIENKY MaTKu,
CBA3aHHbIX ¢ BMY-uHdpekumen, B NIOCKOKNETOUHbIE WH-
TpasnuTenmasnbHble Nopa)eHna HM3Kon ctenenun (LSIL)
N NJIOCKOKNETOUYHbIE UHTPA3NUTENNasbHbIE NOPaXKeHUA
Bbicokou ctenenun (HSIL) [9].

MNOCKOKNETOUHbIE WHTPasnNuTeNnanbHble Mopake-
HuA HSIL 6e3 Hagnexallero neyeHns UMEIT BbICOKUM
pPUCK NPOrpeccMpoBaHnA B MHBA3MBHYIO KapUMHOMY
WenKkn maTkn. Boibop meToga neueHusa onpegensercs
VHAMBMAYaNbHO B 3aBMCMMOCTU OT PacnpOCTPaHEHHO-
CTV NpoLiecca, Bo3pacTta u gpyrux ¢paktopo. OCHOBHbIMM
BapMaHTaMM NleYeHnA ABAAITCA KOHM3ALUNA WeNKn maT-
KM C UICNOJIb30BaHMEM Nla3epHOWN, yNbTPa3ByKOBOMW, 3MekK-
TPO- N PagUOXUPYPIrAYECKON TEXHUKM, KpuoTepanua u
OOT [10]. Yto KacaeTca neueHuns LSIL, To HekoTopble cre-
UnanucTbl cumTatoT, yto LSIL npenctaBnsaer cobon nuwb
MIHOBEHHYIO 3KCMpeccurto nocse uHnurposaHusa BMY,
KOTOpasa UMeEeT OT/INYHbIE OT 3/I0KAaYEeCTBEHHbIX OMyXO-
nen bronornyeckne CBOMCTBA C BbICOKOWN eCTEeCTBEHHOM
ckopocTblo perpeccun [11]. Rouzier R. et al. ony6numko-
Banv AaHHble, uto 60-90% LSIL moryT camoperpeccupo-
BaTb €CTeCTBEHHbIM MyTeM B TeyeHue 2 net. B 1o Bpems
Kak 30% LSIL nepcnctupytot, a He meHee 10% nporpec-
cupytot go HSIL [12].

Takm 06pa3om, paHHee BbISB/IEHUE U NTeUYeHVe Nepcu-
cTupytowlein nHdekuum BIMY BbicoKoro pucka v Amcnnasum
MOXET 3P EKTVBHO NPefoTBPATUTb BO3HMKHOBEHME PLLIM.

bnarogaps 3HaHuAM o Tom, yTo BIMY ABNAeTCcA ocHOB-
HbIM 3TMONOrMyecknm ¢paxktopom passutua PLLUM, 6binu
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pa3paboTaHbl Mepbl NPodUNaKTMKM 3aboneBaHuns: pas-
paboTaHa 1 ¢ 2006 r. NPYMEHAETCS B KIIMHNYECKOW NpaK-
TUKe NpodunakTniyeckas BakumHa npotms BMY [13].

B Poccun poctynHbl ABa Tvna BakuMH, NpefHasHa-
yeHHbIX AnA npmsmekmK oT BIMY. lapgacnn®4 — yetbipéx-
BaJ/IeHTHasA peKoMOuHaHTHas (oT BMY tmnos 6, 11, 16, 18),
JepxaTtenb/Bnageney perncTpauvoHHOro yaocToBepe-
HuUA npenapata ¢mpma «MERCK SHARP & DOHME, B.V.»
(Hupepnangpl); n LlepBapukc® — GuBaneHTHad pekoMm-
OGUHaHTHas, agcopbupoBaHHas, cogeprkallasi aabloBaHT
AS04 (ot BIMY T”noB 16 u 18), nponssoamnTca B benbrim
komnaHuei «GlaxoSmithKline Biologicals». B EBpone no-
MUMO 3TUX ABYX BaKLUMH MCMOMb3YyOT U AEBATUBANEHT-
Hyl0 BaKuuHy lappgacmun®9, KoTopas AencTByeT NpoTus
BIMY pgeBsatu Tvnos: 6,11, 16, 18, 31, 33, 45, 52, 58, Hanbo-
nee yacTto BbiaBasembix npu PLUM nocne BMNY 16 n 18 tu-
noB [14]. Tem He MeHee, faxe C NepeKpPecTHON 3aLNTON
1 yBenuyeHvem ymcna tunos Bl1Y, oxBaTbiBaembix AeBsA-
TUBANEHTHOWN BaKUWHON, niobble BakuuHbI npoTtus BMY
He 3alUKLLaIoT OT BCEX TUMOB BUPYCa, MOBbILIAKLWNX PUCK
pa3sutna PLLUM [15].

B cnyuasx, ecnm y naumeHTKy ANarHOCTUPYIOT HOCU-
TenbctBo BIMY, npumeHeHre BakUWHbI HeonpaBAAHHO.
B page cTpaH, Takmx Kak Kntan, Poccnsa, Mekcuka, Utanua n
ap. aktmeHo npumeHsaetca OOT BlNY-accounmpoBaHHOro
npegpaka n HavanbHoro PLUM. MexaHu3m pgencrsus
OCHOBaH Ha CMOCOBHOCTU pAfA JIEKAPCTBEHHbBIX Mpena-
patoB — ¢otoceHcmbunmzatopoB (PC), HakanaMBaTbCA
B ONYyX0JIeBOM TKaHW 1 NPV B3aMMOAENCTBNM C U3NyYeHU-
€M CBeTa onpefeneHHON AAVHbI BOMHbI MHULUUPOBATb
3a cyet cepur GOTOGU3NYECKUX NMPOLIECCOB MOBpexae-
HUe n/vnu paspyLlueHne CTPYKTyp onyxonun. OCHOBHbIMY
MULLEHAMN GOTOANHAMUYECKOTO BO3AENCTBMA ABNAIOT-
CA ONyXOJEeBbIe KNETKM, MMKPOCOCYANCTasA CETb OMyXonu
N OKpY»XaloLlen CTPOMbl, MHOUNBTPUPYIOLWMNE OMyXOJb
KNETOYHbIe 3/IEMEHTbl MMMYHHOI CMCTEMbl OpraHn3ma
[16]. OfHOBPEMEHHO C MPOTMBOOMYXONEBLIM 3P deKTOM
nevyeruss OOT obnagaet 1 NPOTUBOBUPYCHbIM BO3LEN-
CTBMEM, OOYC/IOBNEHHbIM CENIEKTMBHbIM HaKOMIeHNEM
®C B knetkax, nHbMLMpoBaHHbIX BMY, ¢ nocnepyowmm
UX NPAMbIM GOTOTOKCMYECKUM Pa3pyLLIEHVEM.

KomuteTtom no 3Tmke mMeguuUMHCKUX WUCCedoBaHUMN
«MexxgyHapogHon 60NbHMLbI 300POBbA MaTeEPU U pe-
6eHKa mMrpa KnTtanckoro MHCTUTYTa couuanbHoro obec-
neyeHns» («Medical Research Ethics Committee of the
International Peace Maternity & Child Health Hospital of
China Welfare Institute») 66110 006peHO UccriefoBaHne
115 naumenToB ¢ BlMY-accouyumposaHHon CIN, nocty-
nuBWMX B 60nbHULY € OKTAGPA 2020 r. No utoHb 2021 T.
CpegHuin Bo3pacT 6onbHbIX coctaBun 35,71+2,51 ner.
Mposogunn 3 kKypca OAT ¢ uHTepBanom B 7-14 gHen
C MeCTHOWM annamkaumen npenapata Ha ocHose 5-AJIK
1 nocnegyowmm obnyyeHviem B TeyeHme 30 MUH, NAOT-
HOCTb MollHocT 80 MBT/cm2. O6luasa yacToTa u3neve-
HMA 1 oTpuuatenbHbix BlMY-tectoB coctaBuna 79,0%.
Cpok HabnogeHnsa 3a nauyueHTamu CoCTaBui OT 3 o
6 mec nocne neverusa [17].

B mekcnkaHckom nccnegosaHum OOT 6bina npoeeae-
Ha 30 »keHwmHam B Bo3pacTte 33 neT. Ha ocHoBaHuM yu-
TONIOrMYECKOrO aHann3a, MoneKynApHbIX TECTOB U MNCTO-
MaToNIOrMYecKon oLEeHKN 06pasLoB OMONCUKN NALMEHTbI
ObIN pa3feneHbl Ha fiBe rpynmnbl: UHGULUMPOBaHHble BMY
BbICOKOTO pucka u ¢ Hanuuuem CIN | (rpynna Habnoge-
HUA) 1 TONbKO MHbMUMpoBaHHble BMY BbicOKOro pucka
(koHTposib). Tpy MaUMeHTKM BbIObINU U3 KCCNeOBaHNA
B CBA3U C 6epemeHHOCTbi0. na OOT npumeHann mecT-
Hble annaMKaumm npenapatom Ha ocHose 5-AJIK ¢ noc-
negyowymMm obsiyyeHuem LUEKM MaTKu (CBeTOBas [03a
200 [Ox/cm?). Brioncmio nopakeHHbIX Y4acTKOB C Mocsie-
OyoWnM rmcToNorMyecknm ncciefoBaHmem npenapaTos
BbinonHANn go nposegeHua OOT n yepes 3, 6 1 12 mec
nocne neyeHus. B KOHTPONIbHOW rpynne JOCTUTHYTbI Clle-
ayowme pesynbraTbl: 73% naumneHToK n36aBuncb OT NH-
dekunn no gaHHbim MNUP yepes 3 mec nocne OAT, yepes
6 Mec fona 6oNbHbIX C MOMHONW 3paarKauven BMNY yse-
nnunnocb o 80%. Mpu HabnoaeHUn B TeueHne 12 mec
pe3ynbTaT IeyeHnA COXPaHANCA.

B rpynne HabniogeHua (BMY + CIN 1), BkntoyasLien
12 nayueHToB, Yepes 3 mec nocne OAT y 5-n ycTaHoB-
neHa nosHas perpeccua CIN |, npy HabnogeHun B Teve-
HMe 12 mec peungmBoB He BbiABNeHO. 1o gaHHbim MLIP
Ma3KoB, B3ATbIX Yepes 3 mec, 9 nayneHToB N3nevynnnucb
OT UHPEeKL K, Yepe3 6 MeC YMCIIO CJy4YaeB NOJSTHON 3pa-
ankaumn BMNY Bo3pocno go 10-n. 3TOT pesynbTaT oCTa-
BaJiCA MOCTOSIHHbIM B TeyeHue 12 mec HabnwogeHus.
B cnyvasx, korga nomvumo BMNY-uHdpekymm guarHoctn-
poBanu GakTepuanbHbl BarmHo3, 3aboneBaHue 6bino
nsneyeHo y 83% nauumeHTok yepes 3 mec nocne OAT, oT-
CYTCTBUE BarnHO3a COXPaHANOCh B TeyeHune Bcex 12 mec
HabnoaeHnsa [18].

B Hawem KnMHWYecKoM HabniofeHun nprBedeHbl
[aHHblEe NIeYeHVA U JMHAMUYECKOTO MOHUTOPUHIA 60Mb-
HOW, Y KOTOPOWN Ha ¢GOHe ANIMTENbHON NepCUcTeHLUN
BIMNY BbICOKOOHKOreHHbIX TMnoB 31 1 56 pa3Bunacb guc-
nnasusa wenku matku — LSIL. MpeanpuHATana Bpayamu no
MeCTY »XMTeNbCTBa NOMbITKa BakuuHauum lapgacun®4 He
MOr/1a 4OCTNYb NMONIOXKNTENbHOIO pe3ynbraTa B OTHOLUe-
HUK yKe umerowmxca Bupycos. MpumeHenne OOT npu-
Beno K apagukauuu BMNY v nsneyenmno naumeHTKu.

BbiBOoagbI:

MpepncTaBneHHoe B CTaTbe KMHMYECKOE HabnofeHue ae-
MOHCTPUPYET HU3KYH0 3PDEKTYBHOCTb BaKLMHALMK NPOTVB
BMY npu Hanuuun nepcncteHuun BMY-uHbekumy, a Takxke
BO3MOXKHOCTb Y LieNIeco0bpa3HOCTb NPYMEHEHNA NPOTUBO-
BuUpycHo AT B Nofo6GHbIX KNMMHUYECKUX CUTYaLMAX.

B mMupoBoW nutepatype MMelTca cBegeHus o6 a¢-
bektusHom npumeHeHun OAT ¢ 5-AJIK ¢ npoTtuBoBuMpYyC-
HOW Lenbio Y XeHLWWH ¢ nepcucteHymen BMNY npn otcyT-
CTBUM aTUMUW SNNTENNA LWENKN MATKMU.

MNpotueoBmpycHaa OAT c 5-AJIK ABnaeTcAa nepcnek-
TUBHOW TEXHONOTNEN, CMOCOOGHON NPUBOANUTDL K SpagunKa-
uun BMY-mHbekunn 1, Kak creactere, CNocobCTBOBaATL
npodurnakTrke PLLUM.
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