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The relationship between the optical (anisotropy of biological crystals) and geometric (hierarchical structure of
birefringent fibrils) structure of the extracellular matrix of histological sections of biological tissues of various types
with the ranges of changes in half-width values and the dispersion of fluctuations of the autocorrelation function of
the coordinate distributions of the Jones matrix elements was experimentally revealed and theoretically substanti-
ated. It was established that the physical reason for the decrease in the half-width of the correlation function and
the increase in the dispersion of its fluctuations is the increase in the dispersion of orientations and birefringence
of biological crystals. This article contains the results of endometriosis diagnosis research of histological sections of
endometrial biopsy using the methods of diffuse Muller-matrix endoscopy.

The aim of the study — to assess the effectiveness of endometriosis diagnosis using the methods of diffuse
Muller-matrix introscopy of histological sections of endometrial biopsy.

The study included 127 patients with infertility, who were divided into groups as follows: 59 women with en-
dometriosis associated with infertility (experimental group) and 68 women with tuboperitoneal infertility (control
group). Two groups of samples were studied: a biopsy of “healthy” uterine tissue obtained during diagnostic hys-
teroscopy, a control group 1: a biopsy of endometrial tissue with endometriosis, experimental group 2. Histological
sections were made according to the standard technique on a microtome with quick freezing.

A high level of parameters of the diagnostic power of detecting endometriosis was revealed by using a set of
statistical markers of the method of polarization-phase Miiller-matrix introscopy of linear birefringence thesiograms
of native histological sections of endometrial biopsy: 1) very good diagnostic accuracy using statistical markers of the
1st and 2nd orders (SM1;SM2 — 92,1% — 93,7%); 2) excellent diagnostic accuracy using statistical markers of the 3rd
and 4th orders (SM3;SM4 — 97,1% — 98,4%).

Diagnostic markers of this pathological process are a statistically significant increase (pi=1,2;3,4<0,05) of the
average value and variance of theziograms of coordinate distributions of random values of circular birefringence
fluctuations. The values of asymmetry and kurtosis, on the contrary, decrease.

Therefore, the application of the method of polarization-phase Muller-matrix introscopy of linear birefringence
of fibrillar protein nets revealed an excellent level of diagnosis of endometriosis.

Key words: endometriosis, Miiller-matrix introscopy, histological sections of the endometrium.

Connection of the publication with planned re-
search works.

The conducted scientific research is part of the
complex research work of the Department of Obstetrics
and Gynecology of the Bukovinian State Medical
University within the framework of the scientific topic
according to the plan of the Ministry of Health of Ukraine:
«Preservation and restoration of the reproductive health
of women and girls with obstetric and gynecological
pathology» (Date of implementation NDR-01.2021
-12.2025). State registration number 0121U110020.

Introduction.

Taking into account the high accuracy of the obtained
results during polarimetry in transparent media, the
search for modifications of the method with obtaining
qualitative results in tissues and biological fluids with
different densities has been started. To increase the
contrast and improve the ability to visualize tissues,
optical imaging using a multiple scattering (depolarizing)
component of the light beam was used, which gave a
positive result and an opportunity to evaluate various
biological environments [1-9]. At the same time, the
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results depend on the state of polarization of the incident
light beam. In this way, a number of modifications have
been developed, including linear or circular polarization,
Ctox polarimetry or Mueller matrix polarimetry, detection
geometry (transmission versus reflection), spectroscopic
methods of light research, such as point spectroscopy
and spectral imaging (while using different wavelengths,
diffuse reflection, fluorescence, Raman scattering) [10-
13], interferometric methods, polarization-controlled
imaging, optical polarization, laser polarimetry. Each
method has its own characteristics. When using different
methods, the anisotropy of biological objectsis takeninto
account, since almost all biological tissues have optical
anisotropy [14-17]. Birefringence of biological tissues
is caused mainly by the linear anisotropy of the fibrous
structures that form the extracellular environment. The
refractive index is more important along the fibers than
across. At the same time, we have parallel cylinders that
form a uniaxial birefringent medium with an optical
axis that is parallel to the axis of the cylinders (form
birefringence), and is characteristic of many biotissues,
such as the cornea of the eye, cartilage, tendons, sclera,
dura mater, m ligaments, nerves, retina, bone, teeth and
other biotissues with uniaxial and/or biaxial birefringent
structures [5-8].

The aim of the study.

To evaluate the effectiveness of differential diagnosis
of endometriosis using diffuse Muller-matrix endoscopy
of histological sections of endometrial biopsy.

Object and research methods.

The study was conducted on the basis of the
Department of Obstetrics and Gynecology of Bukovyna
State Medical University.

The clinical stages of work on the examination of
the studied groups of patients in accordance with the
cooperation agreement were carried out at the clinical
base of the «Medical Center for the Treatment of
Infertility».

The study included 127 patients with infertility, who
were divided into groups as follows: 59 women with
endometriosis associated with infertility (study group)
and 68 women with tubal-peritoneal infertility (control
group). All women gave informed, voluntary consent to
participate before any procedures.

Two groups of samples were studied: biopsy of
«healthy» uterine tissue obtained during diagnostic
hysteroscopy — control group 1 — 68 samples; biopsy of
endometrioid tissue with endometriosis — experimental
group 2 — 59 samples.

For inclusion in the main group, the following criteria
were used:

e infertility lasting at least 2 years;

e presence of verified endometriosis;

e patency of fallopian tubes.

The following criteria were used for inclusion in the
control group:

e tubal infertility;

@ lack of signs of acute hydrosalpinx;

The study did not include women with: exacerbation
of concomitant diseases, in the presence of an infectious
process, taking hormonal contraceptives, fear, a
positive test for Covid-19. Also, taking into account the
production of mesothelin by mesothelium cells of the
pericardium and pleura, all patients underwent heart
ECG and fluoroscopy of the chest organs.

For the study, endometrial tissue, peripheral
blood, peritoneal fluid were taken from women of
the main group, for the control group, endometrioid
heterotopias were taken during laparoscopy), and
blood — before operations on days 7-14 of the menstrual
cycle. Histological sections were made according to the
standard technique on a microtome with rapid freezing.

The research was carried out in compliance with the
main provisions of the GCP (1996), the Council of Europe
Convention on Human Rights and Biomedicine (April 4,
1997), the Helsinki Declaration of the World Medical
Association on the Ethical Principles of Scientific Medical
Research with Human Participation (1964-2008). ),
order of the Ministry of Health of Ukraine No. 690
dated September 23, 2009 (with changes introduced
in accordance with the Order of the Ministry of Health
of Ukraine No. 523 dated 12.07.2012). The research
protocol was approved by the Biomedical Ethics
Committee of the Bukovinian State Medical University
(protocol No. 8 dated May 16, 2024).

Research results and their discussion.

The conducted cycle of research on the diagnostic
efficiency of the method of polarization-phase Muller-
matrix introscopy of the polycrystalline component of
biological preparations, new in biomedical practice,
revealed a high level of accuracy in the early diagnosis
of endometriosis and control of the effectiveness of its
treatment.

Atthe sametime, the informativeness of this Mueller-
matrix technique of the influence of multiple scattering
of laser radiation in the volume of biological preparations
is poorly studied. Therefore, the development and
approval of a new method of diffuse Muller-matrix
introscopy of the polycrystalline component of biological
preparations is urgent.

This subsection contains the results of approbation
of the methods of diffuse Muller-matrix endoscopy in
determining the effectiveness of detecting changes in
the parameters of the morphological polycrystalline
structure of the endometrial tissue of patients with
endometriosis.

Thesiograms of coordinate distributions of random
values of linear birefringence fluctuations of histological
sections of endometrial biopsy.

In fig. 1 presents algorithmically reproduced
theziograms of coordinate distributions of random values
and 3D distributions of linear birefringence fluctuations
of histological sections of endometrial biopsy samples of
patients from the control group 1.1 (fragments (1), (2))
and the experimental group (fragments (3), (4)).

The analysis of the obtained data revealed:

e the presence of fluctuations in the amount of
linear birefringence of protein fibrillar networks of
histological sections of endometrial biopsy of patients
from all groups (fig. 1, fragments (1), (3));

@ a significant increase in the amount of fluctuations
of linear birefringence of fibrillar meshes of samples of
histological sections of patients with endometriosis —3D
distributions of fluctuations of the amount of fluctuations
of linear birefringence of samples of histological sections
of the endometrium from experimental group 2 have a
smaller average value and a range of changes in random
values (fig. 1, fragments (2), 4)).
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Figure 1 — Thesiograms of coordinate distributions of random values of fluctuations ((1),(3)) and 3D ((2),(4)) distributions of fluctuations of
linear birefringence of histological sections of endometrial biopsy of patients from group 1 ((1),(2)) and groups 1.2 ((3),(4)).

The results of a comparative statistical analysis of the
population of algorithmically reproduced samples of all
groups of histological sections are shown in table 1.

The analysis of the received data from the statisti-
cal analysis of the set of algorithmically reproduced
fluctuation theziograms of coordinate distributions of
random values of the fluctuation magnitude revealed
a significant increase in the linear birefringence of the
polycrystalline structure of the histological sections of
the endometrial biopsy of patients with endometriosis.
Quantitatively, this process (diagnostic markers) char-
acterizes the increase in the value of the average and
dispersion of theziograms of coordinate distributions of
random values of the value of linear birefringence fluc-

Table 1 - Central statistical points of the 1st
— 4th orders, which characterize theziograms
of coordinate distributions of random values

of fluctuations in the magnitude of linear
birefringence of histological sections
of endometrial biopsy

Parameters Group 1 Group 2
SM1.10-3 0,29+016 0,41+023
pl p<0,001
SM2 10-3 0,18+0.011 | 0,31+0.17
pl p<0,001
SM3 1,09+0,058 | 0,62+036
pl p<0,001
SM4 1,87+099 | 1,23+071
pl p<0,001

tuations. The values of asymmetry and kurtosis, on the
contrary, decrease.

Operational characteristics of the diagnostic power of
the method of thesiograms of coordinate distributions of
random values of the fluctuations of linear birefringence
of histological sections of endometrial biopsy.

Table 2 presents the values of sensitivity, specificity
and balanced accuracy of the method of diffuse Muller-
matrix introscopy in the detection of pathological
changes in fibrillar protein networks of samples of
endometrial biopsy histological sections.

The following indicators of diagnostic markers were
established:

excellent diagnostic accuracy using statistical markers
ofthe 1st—4thorders,—(SM,;,SM_;SM _;SM -96.9%-99.2%)

Therefore, the application of the method of diffuse
Mueller-matrix introscopy of fluctuations in the amount
of linear birefringence of fibrillar protein networks of de-
polarizing samples revealed new markers that provide
an excellent level of diagnosis of endometriosis.

Thesiograms  of coordinate  distributions  of
random values of circular birefringence fluctuations of
histological sections of endometrial biopsy.

Experimentally obtained thesiograms of the
coordinate distributions of random values of the
fluctuations and 3D distributions of the fluctuations of
the circular birefringence of chiral protein complexes of
diffuse samples of histological sections of endometrial
biopsy of patients from the control group 1 (fragments
(1), (2)) and the experimental group (fragments (3), ( 4))
shown in a series of fragments of fig. 2.
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Figure 2 — Thesiograms of coordinate distributions ((1),(3)) and 3D ((2),(4)) distributions of circular birefringence fluctuations of chiral
protein complexes of diffuse histological endometrial biopsy sections of patients from group 1 ((1),(2)) and groups 2 ((3),(4)).

From the analysis of the obtained data, a slight
increase in the level of fluctuations of the circular
birefringence value of optically active molecular
structures of diffuse samples of histological sections of
patients with endometriosis was established.

Objectively, the differences between theziograms
of the coordinate distributions of random values of the
magnitude of fluctuations and the magnitude of circular
birefringence within group 1 and group 2 illustrate the
values of the set of central statistical moments of the 1st
to 4th orders, which are listed in table 3.

As a result of the statistical analysis, a significant
increase in fluctuations in the value of circular

Table 2 - Specificity, sensitivity, and accuracy of
the method of statistical analysis of theziograms
of coordinate distributions of random values of
fluctuations in linear birefringence of endometrial
histological sections

birefringence in the presence of endometriosis was
revealed.

Diagnostic markers of this pathological process
are a statistically significant increase (pi=1;z;3;4<0,05) of
the average value and dispersion of theziograms of
coordinate distributions of random values of circular
birefringence fluctuations. The values of asymmetry and
kurtosis, on the contrary, decrease.

Operational characteristics of the diagnostic power
of the method of theziogram fluctuations of circular
birefringence of histological sections of endometrial
biopsy.

Table 3 — Central statistical moments of the 1st

— 4th orders, which characterize the coordinate
distributions of the magnitude of fluctuations of the
circular birefringence of chiral protein complexes of

diffuse histological sections of endometrial biopsy

Groups “1-2" Parameters Group 1 Group 2
P Sensitivity, Se,%| Specificity, Sp,% |Accuracy, Ac,% SM1 10-3 0.18+0.011 0.34+0.018
arameters _ - - x
N=59 H=68 N+H=127
pl p<0,001
A=57 B=66 A+B=123
M, 96.6 97 %9 5M2,10-3 0,11:0,007 | 0,22:0,012
oy A=58 B=66 A+B=124 p1 p<0,001
i 98,3 97 97,6 SM3 1,550,079 | 1,16+0,063
M A=58 B=67 A+B=125 o1 0<0,001
3 98,3 98,5 98,4
pos - AiBo126 sm4 2,38:014 | 1,63t0,087
sSm#
100 98,5 99,2 pl p<0,001
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Figure 3 — Thesiograms of coordinate distributions of random values of fluctuations ((1),(3)) and 3D ((2),(4)) distributions of fluctuations of
linear dichroism of fibrillar meshes of histological sections of endometrial biopsy of patients from group 1 ((1),(2) ) and groups 2 ((3),(4)).

The diagnostic possibilities of using statistical markers
that characterize thesiograms of circular birefringence
fluctuations in the detection of pathological changes
in chiral molecular complexes of endometrial biopsy
histological sections are illustrated by the calculated
values of operational characteristics (table 4).

For the statistical markers that characterize the dis-
tributions of fluctuations of circular birefringence, the
following are established:

e excellent level of diagnosis using statistical markers
of the 1st and 2nd orders (SM_;SM,—97,9% — 98,7%);

e a very good level of diagnosis using statistical
markers of the 3rd and 4th orders (SM_;SM,— 93,4% —
94,2%).

Table 4 — Specificity, sensitivity, and accuracy

of the method of statistical analysis of fluctuation
maps of circular birefringence

Groups “1-2"
Sensitivity, Se,% |Specificity, Sp,%, | Accuracy, Ac,%
Parameters N=59 H=68 N+H=127
sMm, A=57 B=66 A+B=123
99,1 98,3 98,7
s, A=57 B=66 A+B=123
98,3 97,5 97,9
A=57 B= A+B=12
sm, 5 66 + 3
95 93,4 94,2
sMm, A=57 B=66 A+B=123
94,2 92,6 93,4

Thesiograms of coordinate distributions of the
magnitude of fluctuations of linear dichroism of
histological sections of endometrial biopsy.

On a series of fragments of fig. 3 shows analytically
reproduced maps of thesiograms of coordinate
distributions of the magnitude of fluctuations and
3D fluctuations of linear dichroism of fibrillar protein
networks of samples of histological sections of
endometrial biopsy of patients from the control group
1 (fragments (1), (2)) and the experimental group
(fragments (3), (4)).

The analysis of the obtained experimental results re-
vealed:

e the presence of fluctuations in optically anisotropic
absorption parameters — coordinate inhomogeneity of
the topographic structure of theziograms of coordinate
distributions of random values of linear dichroism
fluctuations of optically anisotropic protein fibrillar
networks of diffuse histological sections of endometrial
biopsies of patients of all groups (fig. 3, fragments (1),
(3));

® an increase in the magnitude of linear dichroism
fluctuations of spatially structured fibrillar networks
of samples of histological sections of patients with
endometriosis, as well as the range of their dispersion
(fig. 3, fragments (2), (4)).

Statistical differences between algorithmically
reproduced thesiograms of coordinate distributions of
linear dichroism fluctuations are illustrated by the values
calculated within group 1 and group 2 (SM=1-4)) and
their average errors (£Q) (table 5).
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Table 5 — Central statistical moments of the 1st
— 4th orders, which characterize the coordinate
distributions of the magnitude of linear dichroism
fluctuations of diffuse histological sections
of endometrial biopsy

As a result of the statistical analysis of the experi-
mental data of the diffuse Miller matrix introscopy of
the polycrystalline structure of the histological sections
of the endometrial biopsy, it was found that the diagnos-
tic markers of the pathological process of the formation

of endometriosis, as well as in the case of the statisti-
cal analysis of algorithmically reproduced thesiograms Parameters Group 1 Group 2
of fluctuations in the value of linear birefringence, are M, 10-3 0,220,011 0,360,018
statistically reliable (pi_, .. <0,001)increase in the value
23 e p1 p<0,001

of the average and dispersion The values of statistical d
moments of higher orders, which characterize the asym- 5m,10-3 0,14£0,008 | 0,23+0,012
metry and excess of the coordinate distributions of such pl p<0,001
ﬂuctuatmg thesiograms, on the cont.rar.y,. decregse with- sm, 1,2740,065 | 0,86£0,047
in the framework of a statistically significant difference
for the cases of the conditional norm (control group 1) p1 p<0,001
and endometriosis (experimental group 2). M, 2,08+0,11 | 1,430,078

Operational characteristics of the diagnostic power p1 p<0,001

of the method of statistical analysis of thesiograms of
linear dichroism fluctuations of histological sections of
endometrial biopsy.

Table 6 - Specificity, sensitivity, accuracy
of statistical analysis of thesiograms of linear

Parameters of operational characteristics that dichroism fluctuations
determine the clinical effectiveness of differential » >
. . - . Groups “1-2
diagnosis of endometriosis by using a set of — - — . .
experimentally determined statistical markers of |Parameters Sen5|t|\|l\2;\é,5e,4> Spec',_'f__'?gsw” Accﬁ:aiyl'g’%
thesiograms of coordinate distributions of random
. . . A=56 B=64 A+B=120
values of the magnitude of fluctuations of linear SM
. . _— . ! 94,9 94,1 94,5
dichroism of fibrillar protein networks of samples of
. . . . . . A=56 B=63 A+B=119
histological sections of endometrial biopsy illustrate sMm, 929 926 913
sensitivity, specificity and balanced accuracy, the values . . .
of which are shown in table 6. M, A=57 B=66 A+B=123
Installed: 96,6 37,1 96,9
e very good accuracy of differential diagnosis using M, A=58 B=66 A+B=124
statistical markers of the 1st and 2nd orders (SM ;SM,— 98,3 971 97,6

91,3% — 94,5%);

e excellent accuracy of differential diagnosis using
statistical markers of the 3rd and 4th orders (SM_;SM,—
96,9% — 97,6%).

Conclusions.

So, the set of studies conducted using polarization-
phase Miiller-matrix introscopy 2D and 3D distributions
of linear and circular birefringence and dichroism of the

optically anisotropic component of histological sections
of endometrial biopsy revealed a high efficiency of
endometriosis diagnosis.

Prospects for further research.

We are planning to conduct a study using polarization-
phase Miiller-matrix introscopy 2D and 3D distributions
of linear and circular birefringence and dichroism of the
optically anisotropic component of peritoneal fluid.
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AIATHOCTUKA EHAOMETPIO3Y METOAAMU AWU®Y3HOT IHTPOCKONIT
rCTONOTIYHUX 3PI3IB BIONCIT EHAOMETPIIO

BYKOBMHCbKMII feprKaBHUI MeauuHU yHiBepcuTeT (M. YepHiBui, YKpaiHa)
kupchanko06@gmail.com

EkcriepumeHmanbHO 8UABAEHO MA MeopemuyHo O06rpyHMOBAHO B630EMO38°A30K ONMUYHOI (aHizomponis
bionoeiyHUX Kpucmanig) i ceomempuyHoi (iepapxiuHa 6ydosa 080MPOMeHe3a10MA8AAbHUX (ibpus) bydosu
M03aKNIMUHHOI Mampuuyi 2icmoso2iyHux 3pizie 6ion02iYHUX MKAHUH Pi3HUX murie 3 0ianazoHamu 3MiHU 3HA4YeHb
niswupuHu i ducnepcii piykmyayili aemokopenayiliHoi hyHKUii KoopOuHamMHuUx po3nodinie enemeHmis mampuuyi
J#coHca. BcmaHoeneHo, wo ¢i3u4HO0 MPpU4UHO 3MeHWEHHS MisuWUpUHU KopenayiliHoi pyHKYil ma 36inbuweHHs
JaHa cmammsa micmume pe3yasmamu 0ocnidnceHsb 0iazHoCMuKu eHoomempio3y 2icmosoziyHux 3pizie 6ioncii
eHOomempito Memooamu Ougy3HOI MIosAepP-Mampu4YHoi iHmpockonii.

Mema 0ocnioxeHHA — oyiHUMU eghekmugHicmos 0id2HOCMUKU eHOOMempio3y 3 8UKOPUCMAHHAM MemoOUK
dugpy3Hoi Mronnep-mampu4Hoi iHmpockonii 2icmosnoeiyHux 3pizie bioncii eHoomempito.

Y 0ocnioweHHA eknwuveHo 127 nauieHMok i3 6e3nnid0am, SAKuUX po3rnodineHo Ha epynu HAcCmyrnHUM
YuHOM: 59 MiHOK i3 eHOoMempio30om, acoyiliosaHum i3 6e3nni0oam (0ocnioHa epyna) ma 68 #iHoK i3 mpyb6Ho-
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nepumoHeanbHUM 6e3nni00am (KoHmposneHa epyna). Jocnaioxcysanucs 08i epynu 3paskie: 6iorncis «300po8oix»
MKAHUHU MamKuU, 00epHcaHoi npu diazHocmu4Hili eicmepockonii — KoHMposbHa 2pyna; biorcis eHOomempioidHOi
MKAHUHU i3 eHOomempiozom — 8ocnidHa epyna 2. [icmosoeaiyHi 3pi3u 8u20moesaeHi 3a CmaHOApPMHOK MemoOUKO
HA MIKpOMOoMi i3 WBUOKUM 3aMOPOHCYBAHHAM

BusieneHo 8ucokuli piseHb mnapamempig 0id2HOCMUYHOI cuau OemeKmy8aHHA eHOoOMempio3y WAAXOM
BUKOPUCMAHHA HAbopy cmamucmu4Hux Mapkepie memooy noaapusayitiHo-gpazosoi Mionnep-mampuyHoi
iHmpockonii mezioepam niHiliHo2o 08onpomeHe3aa10MAEeHHA HAMUBHUX 2iCmoso2iYHUX 3pizie bioncii eHOomempis:
1) Oyxce xopowa moyHicme 0iG2HOCMUKU 3 8UKOPUCMAHHAM CMamucmu4Hux mapkepie 1-2o i 2-20 nopsaokie
(SM1;SM2 — 92,1% — 93,7%); 2) 8iOMiHHG MO4YHicmb 0ia2HOCMUKU 3 8UKOPUCMAHHAM CMAMUCMUYHUX MApKepis
3-20 i 4-20 nopsodkie (SM3;SM4 —97,1% — 98,4%).

JiazHocmuyHUMU MapKepamu OaHO20 NAMOs02iYHO20 MPOYecy € 3POCMAHHA CMAMUCMUYHO OOCMOBIpHE
(pi=1,;2,;3;4<0,05) enu4uHu cepedHbo20 i ducnepcii mesiozpam KOOPOUHAMHUX PO3Mo0inie 8uNnao0KO8UX 3HAYEHb
8enUYUHU ayKmayili YUPKYnapHo20 080MNPOMeHe3an0MAEHHA. 3HAYEeHHA acumempil ma ekcuyecy, Hasraku,

3MeHWYmbCA.
Omote,

eHoomempio3y.

30cmocy8aHHs MemooOy roaapu3ayiliHo-gpazosoi  Mionnep-mampuyHoi iHmpockonii  niHiliHo2o
080MpoMeHe3a0MAeHHA  ibpunsapHUX npomeiHoBUX CiMOK 8uUABUMAO 8iOMIHHULU pigeHb

diaezHocmuKu

Knro4voei cnosa: eHOomempios, Mronnep-mampuyHa iHMpPOCKOnis, 2icmosnozivyHi 3pizu eHoomempito.

38’A30K ny6niKauii 3 n1aHOBMMM HayKOBO-J0CNIg-
HUMMK poboTamu.

MNpoBeaeHi HayKOBI AOCAIAXKEHHS € YACTUHOK KOMI-
JIEKCHOT HayKOBO- A0CNiAHOT poboTH Kadeapwn akyLluep-
CTBa Ta riHeKosorii ByKOBMHCBHKOrO AeprKaBHOIro Meany-
HOTO YHiBEPCUTETY B PaMKax HayKOBOI TeEMM 3a M1aHOM
MO3 VYKpaiHu: «3bepeeHHsA Ta BigHOBJEHHA penpo-
AYKTUBHOIO 340POB’s XKiHOK Ta AiBYaT Npu aKyLIepCbKil
Ta riHeKonoriyHi natonorii». Homep AeprkaBHOI pee-
CTpawii 0121U110020.

Bcryn.

BpaxoBytoUM BMCOKY TOYHICTb OTPMMAHWUX pe3ynb-
TaTiB NpU NOAAPUMETPIi Yy NpPO30pUX CcepenoBuLLAX,
pO3MoYaTo NOLWYK MoandiKaLin MeToay 3 OTPUMAHHAM
AKICHMX pe3ynbTaTiB y TKaHMHaxX i 6iosoriyHUX pigmMHax 3
pi3HOO rycTUHO. A NigBULLEHHA KOHTPACTY i MOKpa-
LWEeHHA MOXAMBOCTI Bi3yanisauii TKAHUH BMKOPUCTAHO
ONTWUYHY Bi3yasi3aLito i3 3acTocyBaHHsAM 6aratopa3oBo
pos3citotoyoi (aenonspusyoyoi) CKIagoBoi CBITIOBOTO
NPOMEHS, Lo Aa/10 MO3UTUBHUI Pe3yabTaT i MOXK/MBICTb
OLLiHUTW pi3HOMaHITHI 6ionoriyHi cepeposmuia [1-9]. Mpwu
LbOMY pe3y/nbTaTh 3a/iexaTb Big CTaHy nonAapusadii na-
[At040ro nyyka cBitna. Takum YMHOM po3pobnieHo pas,
moamdikaLil, 30Kpema NiHilHa abo uMpKynspHa nons-
pu3sauis, CToKc nonapumeTtpia abo Miwonnep maTpuyHa
NoNAPUMETPIA, FreOMETPIA BUABMEHHA (MPOMYCKAHHA B
NOPiBHAHHI 3 BigOMBaHHAM), CMEKTPOCKOMiYHi MeToamn
[OCNIAMEHHA CBiTNa, TaKi AK TOYKOBA CMeKTpOCKoMif
i cnekTpanbHa Bi3yanisauis (Npu LbOMY BMKOPUCTO-
BYIOTb Pi3HOI A0BXMHU XBUAi, Andy3He BigbOVBaHHA,
dnyopecueHUito, pamaHiBCbKe poscitoBaHHA) [10-13],
iHTepdepomeTpuyHi meToam, nonapusaLlinHoKkepoBaHa
Bi3yaniszauia, onTMYHa nonapusauia, nasepHa nonapu-
meTpia. KoxHuI meTog mae cBoi ocobamsocTi. Mpu 3a-
CTOCYBaHHA Pi3HMX METOAMK, BPAaXOBYETbCA aHi3oTponia
bionoriyHnx 06’eKTiB, Tak AK Mane BCi BiONOriyYHi TKa-
HUHM BOJIOAIIOTb ONTUYHOLO aHi3oTponieto [14-17]. Ago-
npomeHesasomneHHsa 6ionoriyHnx TKaHwH obymosne-
HO B OCHOBHOMY JIiHIMHOIO aHI30TPOMIEID BONOKHUCTUX
CTPYKTYP, AKi YTBOPHOIOTb MO3aKNITUHHI CepenoBMLLa.
[MoKa3HMK 3a/I0MNIEHHS Ma€ bifblue 3HAaYEeHHA B34,0BX
BOJIOKOH, HiK nonepek. MNpu LbomMy MM MaemMo napa-
NenbHi UMNiHAPYK, WO YTBOPIOKOTb O4HOOCHOBE [BOMNPO-
MeHe3a/IoM/IIoI0Ye cepefoBuLLEe 3 ONTUYHOLO BICCHO, AKa
€ NapanenbHOI A0 OcCi LuAiHApiB (4BONPOMEHe3aIoM-

neHHA opmu), i € xapakTepHUMm ansa baraTbox 6ioTKa-
HWH, TaKMX AK POTiBKa OKa, XPALLi, CYXOXUANA, CKAepa,
TBEepAa M0O3KoBa 060/10HKa, M’'A3N, HEPBMU, CiTKIBKa OKa,
KiCTKa, 3ybu Ta iHwWi B6ioTKaHUHM 3 ogHOBICHUMHK i / abo
OBOBICHMMM ABOMNPOMEHE3A/IOMIIOIYMMU  CTPYKTYpa-
mu [5-8].

Merta gocnigKeHHs.

OujiHUTM edeKTUBHICTb AiarHOCTUKM eHAOMETPio3y
3 BMKOPUCTAHHAM audysHoi Mionnep-maTpuyHoi iH-
TpOCKoNii ricTonoriyHnx 3pisis bioncii eHaomeTpito.

O6’eKT i meTOAM AOCNIAKEHHS.

JocniaxeHHa npoBogunocb Ha 6asi Kadenpu aky-
LepcTBa Ta riHekonorii BYKOBUMHCbKOro Aep*KaBHOroO me-
OMYHOTO YHiBEPCUTETY.

KniHiyHi eTann poboTn no obcTeXXeHHIo A0CNiaxKY-
BaHMX rpyn NawieHTiB BignoBigHO A0 yroanm npo cnisn-
paLLto NPOBOAMIUCH Ha KAiHiYHil 6a3i K303 «MeauyHuit
LEeHTp NliKyBaHHA be3nnigna».

Y pocnigskeHHs BrAoYeHo 127 nauieHToK i3 6e3nnia-
OAM, AKX PO3MOAINIEHO HA FPYNM HAaCTYNMHUM YMHOM: 59
JKIHOK i3 eHAOMeTpio30M, acouiioBaHUM i3 be3nniggam
(AocnigHa rpyna) Ta 68 KiHOK i3 TpyOHO-NEepUTOHEaNb-
HUM 6e3nnigaam (KoHTposibHa rpyna). o noyaTky 6yab-
AKMX Npoueayp YCi *KiHKM Haganu iHpopmosaHy aobpo-
BifIbHY 3roAy Ha y4acTb.

JocnigryBanuca Asi rpynu 3paskis: bioncia «3gopo-
BOI» TKAHWHW MaTKM, OAEPMKAHOI NPU AiarHOCTUYHIN Tic-
TepocKonii — KOHTposibHa rpyna 1 — 68 3paski.; bioncis
€HAOMETPIOiAHOT TKAaHWUHM i3 eHAOMETPIo30M — JoCNia-
Ha rpyna 2 — 59 3paskis.

[nA BKAOYEHHA B OCHOBHY rpyny KepyBajacb Ha-
CTYNHUMU KpUTEPIAMU:

e 6e3nniana TPMBAJICTIO HE MeHLWe 2 POKiB;

® HasBHICTb BepMdiKOBAHOro EHAOMETPIO3Y;

® MpPOXiAHiICTb MaTKOBUX TPYb.

[nA BKNIOYEHHA B KOHTPO/IbHY FPyny KepyBanacb Ha-
CTYNHUMU KpUTEPIAMU:

® TpybHe b6e3nninas;

® BiCYTHOCTI 0O3HAK rOCTPOrO rigpocanbmiHKCy.

B pocnifrKeHHA He BXOAMAWM KIHKM 3: 3aroCTpeH-
HSAAM CYMNyTHiX 3aXBOPIOBaHb, 33 HAABHOCTI iHOEKLiMHO-
ro npouecy, NPUMOMYy FOPMOHA/IbHUX KOHTPALLENTUBIB,
OMacuCTIiCTIO, NO3UTUBHUM TecTom Ha Covid-19. Takox,
3BaXKatouM Ha BMPOONEHHA Me30TeNiHy KAITUHamMK Mme-
30TeNnito nepukapay Ta naespu, NPoBeAeHO ycim naLi-
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€eHTKam gocnigeHHna EKI cepusa Ta dnrooporpadito op-
raHis rpygHoi KNiTUHMN.

Ons pocnigykeHHA 6yno 3abpaHoO TKAHWHY eHAoMe-
Tpito, nepudepuyHy KpoB, MEepUTOHeasIbHYy PiaAWHY Y
YKIHOK OCHOBHOI rpynu; ANA KOHTPOAbHOI rpynu 6panunca
eHAoOMeTpioigHi reTepoTonii npu nanapockonii. Fictono-
riYHi 3pi3n BUrOTOBAANNCA 32 CTAaHAAPTHOK METOANKOIO
Ha MIKPOTOMI i3 LUBUAKNUM 3aMOPOXKYBAHHSAM.

Jocnif)KeHHA BWKOHYBanW 3 AOTPUMAHHAM OC-
HOBHMX NosioxeHb GCP (1996 pik), KoHBeHLwjii Paan €B-
ponu nNpo npasa NANHKU Ta BiomeanumHy (Big 4 KBITHA
1997 p.), fenbciHcbKOT geknapauii BcecBiTHbOI MeguuHOT
acouiauii Npo eTUYHi NPUHLMNKN NPOBeAEHHA HayKOBUX
MeAMYHUX [OoCAigKeHb 3a yyacTi aroguHn (1964-2008
pp.), Hakazy MO3 YkpaiHun Ne 690 Big, 23.09.2009 p. (i3-
3MiHammn, BHeceHUmM 3rigHo 3 Hakazom MiHictepcTBa
O0XOpOHM 3a0poB’A YKpaitmu Ne 523 Big 12.07.2012 p.).
MpoTokon pocnigxeHHA cxBaneHo Komicielo 3 nuTaHb
biomeanyHOiI eTUKM BYKOBMHCBLKOrO AeprKaBHOro me-
AnYHoro yHiBepcuTety (npoTtokon Ne 8 Big 16.05.2024
POKy).

Pe3ynbTatu A0CAiAMKeHHA Ta iX 06roBopeHHs.

MpoBeaeHNn LMK AOCAIAMKEHDb AiarHOCTUYHOI edek-
TUBHOCTI HOBOTO Yy 6ioMeAMYHIM NpaKTULL MeToAy nons-
pu3auiliHo-pa3oBoi  Mtonep-maTpuyHOI  iHTpocKonil
nonikpucTaniyHoi cknagosoi bionoriyHMx npenaparis
BUABMB BMCOKUI PiBEHb TOYHOCTI PAHHbOI AiarHOCTUKM
€HAO0MEeTPIo3y Ta KOHTPOo edeKTUBHOCTI Moro JiKy-
BaHHA.

Pasom 3 TUM cnabKo BUBYEHUM Ha iHGOPMATUBHICTD
JaHol Mionnep-maTpuyHoi MeToaMKM Bhnamsy barato-

2D i
0,5
0.4
» 0.3
[T}
2
[=%
> 0.2
X, pixels
1)
x10%
w
%
[
>
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KPaTHOro pPO3CitOBAHHA J1a3epHOro BUMPOMIHIOBaHHA
B 06’emi bionoriyHnx npenapaTis. TOMy aKTyanbHUM €
po3pobnieHHA i anpobauis HoBoro metoay AudysHoi
Mtionnep-maTpuyHOI iIHTPOCKONIT MOMIKPUCTANIYHOI CKla-
[0BOT bionoriyHMX Npenaparis.

[anuii nigposain mictutb pesynbratv anpobadii me-
ToaiB guoysHoi Mionnep-maTpUyHOI iHTpOCKoNii y BU-
3HauYeHHi eheKTUBHOCTI AETEKTYBaHHSA 3MiH GAyKTyaLil
napameTpiB MopdosoriYHOT NONIKPUCTANIYHOT CTPYKTY-
pUY TKAHUHU eHAOMETPI0 XBOPUX Ha EHAOMETPI03.

Teziozpamu KOOpPOUHAMHUX po3rnodinie 8unadKosux
3HA4YeHb 8enudYuUHU paykmyauil niHiliHo2o dsonpome-
He3asoMaeHHA 2icmonoeidHux 3pizie bioncii eHOome-
mpito.

Ha puc. 1 npeacrtaBaeHO anropuTMIYHO BiATBOPEHI
Tesiorpamm KOOPANHATHUX PO3MOAINIB BUNAAKOBUX 3Ha-
yeHb Ta 3D po3noginu BennymHuU GayKTyauin niHinHoro
OBOMPOMEHE3a/IOMIEHHA 3Pa3KiB TFiCTONOMYHUX 3pi3iB
6ioncii eHAOMETpIt0 MaLiEHTIB 3 KOHTPOAbLHOT rpynu 1.1
(bparmenTtnn (1),(2)) Ta mocnigHoi rpynn (pparmeHTn
(3).(4)).

AHani3 ogeprKaHUX AaHUX BUABUB:

® HaABHICTb GNYKTyaLil BEIMYMHM NiHIAHOTO ABO-
NpomeHe3asioMNeHHA  NpoTeiHoBuUX  GibpunapHMX
MepeX ricToNoriyHunx 3pisis bioncii eHAOMeTpItO NaLieH-
TiB 3i BCix rpyn (puc. 1, dparmerTn (1),(3));

® 3HaYyHe 3pOCTaHHA BENMYUHUN GAYKTYaLin NiHiNHO-
ro gBonpomeHesanomneHHA GibpuaaApHNMX CITOK 3paskis
ricToNoriYHMX 3pi3iB XBOPUX MALEHTIB i3 eHAoMeTpio-
3om — 3D po3noginn BennunHu GayKTyauin niHinHoro
[BOMNPOMEHE3a/I0MNEHHA 3Pa3KiB FiCTONOrNYHUX 3pi3iB

Y, pixels X, pixels

Y, pixels

X, pixels

4)

PucyHoK 1 — Tesiorpamu KOOPANMHATHUX PO3MOAINIB BUNAAKOBUX 3HaUYeHb BennunHu daykryauiii ((1),(3)) i 3D ((2),(4)) po3noginu Bennunum
dnyKryauiii niHiliHOro ABONPOMeHe3ano0M/IeHHA ricTonoriyHMX 3pisis Gioncii eHgomeTpito nauieHTis 3 rpynu 1 ((1),(2)) i rpynn 1.2 ((3),(4)).
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Tabnuua 1 — LleHTpanbHi CTaTUCTUUHI MOMEHTU 1-ro
—4-ro nopAAKiB, AKI XapaKTepusyoTb Tesiorpamm
KOOpPAMHATHUX PO3MOAiNiB BUNagKOBUX 3HAYEHb
BeNMYMHU GAYKTYyaLil niHiliHOro gBONpomeHe3a-

NIOM/IeHHA TicTonoriYHKX 3pisiB 6ioncii eHgomeTpito

MapameTpu lpyna 1 lpyna 2
SM1 10-3 0,29+016 0,41+023
pl p<0,001
SM2 10-3 0,18+0.011 | 0,31+0.17
pl p<0,001
SM3 1,09+0,058 | 0,62+036
pl p<0,001
SM4 1,87+099 |  1,23t071
pl p<0,001

eHAOMETPIt0 3 A0CAIAHOT rPynu 2 BONOAIKOTb MEHLWIUM
cepeaHiM 3HAYEHHAM i Aiana3oHOM 3MiHW BMNALKOBUX
3HayeHb (puc. 1, dparmeHTu (2),(4)).

Pe3ynbtaTt MOpiBHANBHOIO CTAaTUCTUYHOIO aHasi3y
CYKYMHOCTi aAroputmiyHo BigrsopeHux ®PT/1[, 3pa3kis
BCiX rpyn ricTonoriyHunx 3pisis HaBegeHi y Tabauu,i 1.

AHani3 opeprKaHUX [aHUX CTAaTUCTUYHOrO aHanisy
CYKYMHOCTi aropuUTMI4YHO BiATBOPEHMX GAYKTyauiAHMX
Tesiorpam KOOpAWHATHUX PO3MNOAINIB BUNALKOBUX 3Ha-
YeHb BeNMUYNHWU GAYKTYaLi BUABUB 3HAYHE 3POCTaHHA
NiHIMHOTO ABONPOMEHE3a/IOM/IEHHA MOIKPUCTaNiYHOT
CTPYKTYpM ricTonorivyHmx 3pisis 6ioncii eHgomeTpito xBo-
pux Ha eHgoMmeTpio3. KinbKicHO gaHuii npouec (giarHoc-
TUYHI MapKepu) XapaKTePU3Ye 3POCTaHHA BEJUYMHM

X103
0.5

0.4

03

Y, pixels

0,2

X, pixels

1)

x10°

3)

cepeaHboro i gucnepcii Tesiorpam KOopaAnHATHUX PO3-
noAinis BUNaAKOBUX 3HAYEHb BEANYMHM AYKTyaLii ni-
HIHOTO ABOMNPOMEHE3a/I0M/IEHHS. 3HAUYEHHA acumeTpii
Ta eKCLECY, HaBMaKM, 3MEHLUYOTbCA.

OnepayiliHi xapakmepucmuKku 0ia2HOCMUYHOI cunu
MemooOy mesioepam KOOpOUHAMHUX po3noodinie eu-
MadKosUX 3HAYeHb 8enudUHU aykmyayil  niHiliHo2o
0sorpomMeHe3an0MAeHHA 2icmosoaiyHux 3pizie 6ioncii
eHoomempito.

B Ttabauui 2 npeacTaBneHi BENMYMHM YYTIMBOCTI,
cneundiyHocTi Ta 36anaHCcOBaHOI TOYHOCTI MeToay Au-
¢dy3HOT Mioniep-maTpPUYHOI iIHTPOCKONIT y AETEKTYBaHHI
NaToNoriYHMX 3MiH GiBPUNAPHUX NPOTEIHOBUX MEpEK
3pasKiB rictosioriyHMx 3pisis bioncii eHaomeTpito.

BcTaHOBNEHO HACTYMHi MOKa3HWKM AiarHOCTUYHUX
MapKepiB:

® BigMiHHA TOYHICTb AiarHOCTUKM 3 BMKOPUCTaH-
HAM CTATUCTUYHUX MapKepiB 1-ro — 4-ro nopAgkis, —
(SM_;SM ;SM ;SM -96,9%-99,2%).

OTKe, 3acTOCyBaHHA MeToAy AndysHoi Mionnep-ma-
TPUYHOI iHTpOCKoMiT GAYKTyaLii BEAUYMHU NiHIKHOTO
ABOMNpPOMEeHe3aoMNeHHA  GIBpUNAPHUX NPOTEIHOBUX
CITOK Aenonapusyoumx 3pa3KiB BUABUIO HOBI MapKepy,
AKi 3a6e3neyytoTb BigMiHHWUI PiBEHb AiarHOCTUKM eHAo-
MeTpio3y.

Teszioepamu KOOpOUHAMHUX po3rMo0dinie sunadKosux
3HaYeHb 8enuduHU aykmyayili YupkynapHo20 dsonpo-
MeHe3a10MAeHHS 2icmosoeiyHux 3pisie bioncii eHoome-
mpito.

Y, pixels X, pixels

200

Y, pixels X, pixels

4)

PucyHoK 2 — Tesiorpamu KoopauHaTHux po3snoginis ((1),(3)) i 3D ((2),(4)) po3noainu BennumHn bayKTyauii LUPKYNAPHOro
ABOMPOMEHEe3a0M/IEHHSA XipasbHUX NPOTETHOBMX KOMMNIEKCiB AUdY3HUX ricTonoriuHmx 3pisis Gioncii eHaomeTpito naujienTie 3 rpynu 1
((1),(2)) i rpynu 2 ((3),(4)).
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Tabnauusa 2 — CneuudiyHicTb, YYTAUBICTb, TOUHICTb
meToAy CTaTUCTUYHOrO aHanisy Tesiorpam Koopam-
HaTHUX PO3NOAiNiB BUNAAKOBUX 3HAYEHb BEIMYNHU

dnyKryauin nidiiHoro gBonpomeHe3aN0OMNEHHA

rictonoriyHux 3pisis eHpomeTpito

Tabnuua 3 — LeHTpanbHi CTaTUCTUYHI MOMEHTU 1-ro
—4-ro nopAAKiB, AKi XapaKTepuU3yoTb KOOPAUHATHI
po3noainu BenuunHu GpayKryauiii LMpKynapHoro
ABONPOMEHEe3a/I0MNIEHHA XipaZibHUX NPOTEIHOBUX
KOMMNEKCiB AUPY3HUX FiCTONOTIYHUX 3pi3iB

Mpyna “1 — 2" 6ioncii eHaomertpito
YyTtaumeictb, | CneumndiyHicTb, TOYHiCTD, L[ eV T2
MapameTtpu Se, % Sp, % Ac,% SM1 10-3 0.18+0.011 0.34+0.018
N=59 H=68 N+H=127
pl p<0,001
M A=57 B=66 A+B=123 |
1 96,6 97 96,9 SM2 10-3 0,11+0,007 0,22+0,012
M A=58 B=66 A+B=124 pl p<0,001
2 98,3 97 97,6 SM3 1,550,079 | 1,16+0,063
A=58 B=67 A+B=125
SM pl p<0,001
3 98,3 98,5 98,4 |
+ +
o A-59 B-67 A+B=126 SM4 2,38+0,14 1,63+0,087
100 98,5 99,2 pl p<0,001

EkcnepymeHTanbHO oOAepXKaHi Tesiorpamm Koop-
OVHATHUX PO3MOAiNIB BMNAAKOBUX 3HAYEHb BEIUMYUHU
dnyKkTyauin Ta 3D posnoginn BennuuMHu GayKTyaLin
LMPKYNAPHOrO  [BOMNPOMEHE3a/IOM/IEHHA  XipanbHUX
NpoTeiHOBUX KOMMEKCIB ANY3HMX 3pasKiB ricTonoriy-
HWUX 3pi3iB Bioncii eHAOMEeTPIi0 NALLEHTIB 3 KOHTPO/IbHOT
rpynu 1 (dparmenTn (1),(2)) Ta gocniaHoi rpynu (dpar-
meHTH (3),(4)) npuBeaeHi Ha cepii pparmeHTis puc. 2.

3 aHani3y oaepKaHWUX JAHUX BCTAHOB/IEHO HE3HAYHe
3pPOCTaHHA PiBHA GAYKTyaLin BENMYMHU LIUPKYJAAPHOTO
ABOMPOMEHE3A/IOMNIEHHA ONTUYHO AKTUBHUX MOJIEKY-

2D
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x10°
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NAPHUX CTPYKTYP AndY3HUX 3pa3KiB FricTONOTYHMX 3pi3iB
NaLi€HTIB i3 eHAOMETPIo30M.

O6’EKTUBHO BIAMIHHOCTI MiX Tesiorpamamu Koop-
OVHATHUX PO3MOAiNiB BUNAAKOBUX 3HAYEHb BEIMYUHU
bAYKTYaUi Ta BEIMYMHU LMPKYNSPHOTO ABOMNPOMEHE-
3a/10MIEHHA Y Mexax rpynu 1 i rpynu 2 intocTpyoTb Be-
JIMYUHU HaAbopPy LEHTPaNbHUX CTAaTUCTUUHUX MOMEHTIB
1-ro — 4-ro nopsaakis, AKi HaBeaeHi y Tabauu,i 3.

B pe3ynbTaTi CTaTUCTUYHOIO aHani3y BUABAEHO 3Ha-
YHe 3POCTaHHA GAYKTyaLi BENUYMHU LIUPKYAAPHOTO
LBOMNPOMEHE3a/I0MNEHHA MPU HAaABHOCTI eHAOMETpIo-
3y.

Y, pixels X, pixels

X, pixels

Y, pixels
4)

PucyHoK 3 — Tesiorpamu KOOpAMHATHUX PO3NOAINIB BUNAAKOBUX 3HAUYeHb Bennunuu eayktyauiii ((1),(3)) i 3D ((2),(4)) po3noginu dpaykrya-
uiii niniiHoro guxpoizmy ¢ibpunapHux citok ricronoriuHmnx 3pisis 6ioncii eHgomerpito nauienTis 3 rpynu 1 ((1),(2)) i rpynu 2 ((3),(4)).

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2024 — Bun. 4 (175) / Bulletin of problems in biology and medicine — 2024 - Issue 4 (175)

261



KNIHIYHA TA EKCMEPUMEHTAIbHA MEOULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

Tabnuua 4 — CneyundivyHicTb, YYTAUBICTb, TOUHICTDb
MeToAy CTaTUCTUUHOIO aHanisy man GpayKTyauii
BE/IMYUHUN LIUPKYNAPHOro ABONPOMEHEe3a0MIEHHS

lpynu “1-2"
YyTtnusictb, Se,%| Cneuudiu- TouHicTb, Ac,%

TR L7 N=59  |WicTb,Sp,%, H=68| N+H=127

s, A=57 B=66 A+B=123
99,1 98,3 98,7

s, A=57 B=66 A+B=123
98,3 97,5 97,9

sm, A=57 B=66 A+B=123
95 93,4 94,2

sMm, A=57 B=66 A+B=123
94,2 92,6 93,4

Tabnuua 5 — LileHTpanbHi CTaTUCTUYHI MOMEHTH
1-ro — 4-ro nopAAKiB, AKi XapaKTepusyloTb KOOpPAU-
HaTHi po3noainu BennunHn GayKryauin nidikHoro
Anxpoizmy andysHuUx rictonoriyHux 3pisis 6ioncii

eHpoMmeTpito
MapameTtpu lpyna 1 lpyna 2

SM, 10-3 0,22+0,011 0,36+0,018
pl p<0,001

SM, 10-3 0,14+0,008 | 0,23+0,012
pl p<0,001
SM, 1,27+0,065 | 0,86+0,047
pl p<0,001
SM, 2,08+0,11 | 1,43+0,078
pl p<0,001

[iarHoCcTMYHUMM  MapKepamu [aHOro  NaToNOoriy-
HOFO Mpouecy € 3POCTaHHA CTAaTUCTUYHO AOCTOBipHE
(pi=1;2;3;4<0,05) BEJINYNHU CepenHbOoro i gucnepcii Tesio-
rpam KOOpAMHATHUX PO3MOAiNiB BUMAZLKOBUX 3HAYEHb
BeNMUMHM  AYKTaALA LUMPKYNAPHOrO ABOMpOMeHes3a-
NIOMNIEHHA. 3HAYeHHA acMMEeTpIi Ta eKcuecy, HaBMnakw,
3MEeHLUYHTbCA.

OnepayiliHi xapakmepucmuku diazHocmuYHoi cunu
mMemooy me3siozpam aykmyayili YupKynapHo20 080-
poMeHe3an0MAeHHA 2icmonoeiyHux 3pizie 6ioncii eH-
domempito.

LiarHOCTUYHI MOXKANBOCTI BUKOPUCTAHHA CTaTUCTMY-
HUX MApPKepiB, AKi XapaKTepu3yloTb Tesiorpamu GayKTy-
auii LMPKYNAPHOTO ABOMPOMEHE3a/IOM/IEHHA Y AeTek-

Tabnunua 6 — CneyundiyHicTb, YYTAUBICTb, TOUHICTDb

CTAaTUCTUYHOTO aHani3y Tesiorpam payKTyauin

NiHiliHOro AMXpoi3my

Mpynn “1-2"
Yytameictb, |CneumdiyHicTb, ToYHicTb,
MapameTtpu Se, % Sp%, Ac,%
N=59 H=68 N+H=127
A=56 B=64 A+B=120
SM
B 94,9 94,1 94,5
M A=56 B=63 A+B=119
2 94,9 92,6 91,3
A=57 B=66 A+B=123
SM
3 96,6 97,1 96,9
A=58 B=66 A+B=124
SM
4 98,3 97,1 97,6

TYBaHHiI MATONOFYHMX 3MIiH XipaJbHUX MONEKYNAPHUX
KOMMJIEKCiB 3paskKiB rictonoriyHmnx 3pisis Gioncii eHgo-
METPItO iIOCTPYIOTb 06YMCAEHI BEANYMHM ONepaLinHUX
XapaKTepucTuK (tabn. 4).

[nAa CTaTUCTUYHUX MapKepiB, AKi XapaKTepusyloTb
po3noainn BenuunHu GAYKTYaUid LMPKYAAPHOrO ABO-
NpPOMeHe3aN0M/IEHHA YCTAaHOB/IEHO:

® BiZIMiHHMI piBEHb AiarHOCTMKM 3 BUKOPUCTAaHHAM
CTAaTUCTUYHUX MapKepis 1-ro i 2-ro nopaakis (SMI;SMZ—
97,9 % — 98,7 %);

® [ly)Ke XOPOLWMWIN piBeHb AiarHOCTUKM 3 BUKOPUC-
TaHHAM CTaTUCTUYHUX MapKepiB 3-ro i 4-ro NnopaaKis
(SMSM,— 93,4 % — 94,2 %).

Tezioepamu KoopOUHAMHUX pPOo3Mno0dinie eeauquHuU
aykmyauili niHiliHo20 Ouxpoizmy 2icmosoeiyHux 3pisie
bioncii eHOomempito.

Ha cepii ¢parmeHTiB puc. 3 npuseaeHo aHaniTU4YHO
BiATBOPEHiI Manu Te3iorpam KOOpPAMHATHUX PO3NOoAi-
niB BeNMUYnHM GayKTyauin Ta 3D dayKTyauinn  niHikHo-
ro gmxpoisamy ¢ibpuUnspHUX NPOTEIHOBUX CITOK 3paskKis
rictonoriyHmx 3pisie 6ioncii eHAOMeTpil0 NaLieHTIB 3
KOHTponbHOI rpynun 1 (dparmenTn (1),(2)) Ta gocnigHoi
rpynu (bparmentu (3),(4)).

AHani3 ofepXKaHUX eKCNepuMeHTaslbHUX pe3ynbTa-
TiB BUABUB:

® HasABHiCTb (GAYKTyauilh napameTpiB ONTUYHO-aHiI-
30TPOMHOrO MNOMIMHAHHA — KOOPAMHATHY HeoaHopia-
HicTb TOnorpadiyHOi CTPYKTypM Tesiorpam Koopau-
HaTHWUX PO3MOAINIB BMMALKOBUX 3HAYEHb BEANYMHMU
&NyKTYyaUil NiHiMHOro AMXpPOoi3My ONTMYHO aHi3oTpon-
HUX NpoTeiHoBKX GIBpUNAPHUX Mepex AUDY3HUX FicTo-
JIOriYHMX 3pisiB Bioncii eHAOMETpito NaLieHTiB BCix rpyn
(puc. 3, dparmenTn (1),(3));

® 3POCTaHHA BeNMYMHU GAYKTyauin niHinHoro gu-
XpOi3My MpPOCTOPOBO CTPYKTYpOBaHUX $ibpuUnapHnx
CITOK 3pasKiB riCTONOrYHUX 3pi3iB NALIEHTIB i3 eHAOMe-
Tpio3om, a TaKoX Aiana3oHy ix po3kuay (puc. 3, dpar-
MeHTH (2),(4)).

CTaTUCTUYHI BIAMIHHOCTI MiX aNropuTMIYHO BiATBO-
peHnMM Tesiorpamamm KOOpAMHATHWUX PO3MOAinis Be-
NIMUUHKU GAYKTYaLi NiHIMHOrO AMXPOI3My iNHOCTPYHOTbL
obuncneHi y mexax rpynu 1irpynu 2 3HaYeHHsn (SMi=1_4))
Ta ix cepeaHi noxnbku (+Q) (Tabn. 5).

B pesynbraTi CTaTUCTUYHOrO aHanisy exkcnepumeH-
TaAbHUX AaHux andysHoi Mionnep-maTpuyHoi  iH-
TPOCKONIii MONIKPUCTANIYHOI CTPYKTYPU TFiCTONOTIYHMX
3pisiB bioncii eHAOMETpPil0 BUSBMEHO, WO AiarHOCTUY-
HUMW MapKepamu naTonoriyHoro npouecy GopmyBaHHA
eHOoMeTPIo3y, AK i y BUNAAKYy CTAaTUCTUYHOrO aHanisy
aNropuTMIYHO BiATBOpEHMX Tesiorpam ayKTyaliin Be-
JNIMYMHU NiHIMHOrO ABONPOMEHE33/IOM/IEHHSA, € CTaTUC-
TUYHO OOCTOBIpHE (pi:1;2;3;4<0,001) 3POCTaHHA BEIMYNHU
cepegHboro i aucnepcii. 3Ha4YeHHA CTAaTUCTUYHUX MO-
MEHTIB BULLMX MOPALKIB, AKi XapaKTepusyloTb acume-
TPit0 Ta eKCcuec KOOpPAMHATHUX PO3MNOAiNiB TakKMX GayK-
TyauinHUX Tesiorpam, HaBMNaKK, 3MEHLLYOTbCA B paMKax
CTaTUCTUYHO A,OCTOBIPHOT Pi3HULL 415 BUMAAKIB YMOBHOT
HOPMMU (KOHTpO/IbHA rpyna 1) i eHaomeTpiosy (gocnigHa
rpyna 2).

OnepayiliHi xapakmepucmuKu 8iazHoCMuYHoI cunu
mMemoody CmamucmuyHO20 aHAsI3y me3io2pam hayK-
myauili niHiiHo2o Auxpoidmy eicmonoeiyHux 3pizie 6i-
oncii eHoomempito.

MapameTpy onepauiMHUX XapaKTEPUCTUK, AKi BU-
3HAYalTb KJiHIYHY edeKTUBHICTb AndepeHLiliHOol aia-
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FHOCTUKM EHAOMETPIO3Y LUIAXOM BUKOPUCTAHHA Habopy
EeKCMepMMEHTa/IbHO BM3HAUYEHUX CTAaTUCTUUYHUX MapKe-
piB Tesiorpam KOOpAWHATHMX PO3MNOAINIB BMMNALKOBUX
3HaYyeHb BeIMUYNHU GAYKTyaLil niHiMHOro anxpoismy oi-
BpUNAPHUX NPOTEIHOBUX MeEPEX 3pasKiB riCTONOMYHUX
3pisiB Hioncii eHaomeTpito iNtOCTPYIOTL YyTAMBICTD, Cre-
LMOIYHICTb Ta 36anaHCOBaHA TOYHICTb, BEUUYUHU AKUX
HaBeaeHi B Tabauui 6.

BctaHoBneHo:

® [y)Ke XOPOoLla TOYHICTb AiarHOCTUKM 3 BUKOPUC-
TaHHAM CTAaTUCTUYHUX MapKepiB 1-ro i 2-ro nopaakis
(SM ;SM,—91,3% — 94,5%);

® BiAMiHHA TOYHICTb AiarHOCTUKM 3 BUKOPUCTAHHAM

BucHOBKM.

OTKe, NpoBeAEHWN KOMMNIEKC [OCNIAMKEHb 3 BU-
KOPUCTaHHAM nonspusauiiHo-dasosoi  Mionnep-ma-
TPUYHOI iHTpockonii 2D i 3D po3noainis AiHiMHOrO i
LMPKYNAPHOrO ABOMPOMEHE3A/IOMIEHHA | AUXPOi3My
ONTUYHO QHI3OTPOMHOI CKAAZO0BOI FCTONOTYHUX 3Pi3siB
6ioncii eHgOMEeTpIl0 BUABMB BUCOKY ePEeKTUBHICTb pAia-
THOCTUMKWN eHA0MEeTPio3y.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

Hamn nnaHyeTbca npoBeAeHHA AOCAIAMEHHA paH-
HbOI AiarHOCTUKN eHA0METPIo3y 3 BMKOPUCTAHHAM No-
napusauinHo-¢asoBoi Mtonnep-maTpuUHOi iHTpocKonii
2D i 3D po3nogainis NiHiMHOrO i UMPKYAAPHOTro ABONPO-

MEHEe3a/IOM/IEHHA | AUXPOi3MYy ONTUYHO aHI3OTPOMHOI
CKNaf0BOi NepUTOHEeaNbHOI PiAVHM.

CTAaTUCTUYHUX MapKepis 3-ro i 4-ro nopaaKis (SM3;5M4 -
96,9% — 97,6%).
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DIATHOCTUKA EHAOMETPIO3Y METOAAMM AUDY3HOT IHTPOCKOMIT FICTOAONYHUX 3PI3IB BIONCIT EH-
OOMETPIIO

bakyH O. B.

Pe3stome. MonapumeTpisa — Le BU3HAYEHWUIN B3AEMO3B’A30K MiXK HabOPOM CTaTUCTUYHMX MOMEHTIB, AKi XapaKTe-
PU3YIOTb ONTUKO-TEOMETPUYHY CTPYKTYPY (PO3N0oAinn HanpsAMKiB ONTUYHMX OCEN i ABONPOMEHE3aNI0MAEHHS) bBio-
NOTIYHMX KPUCTANiB NO3aKAITUHHOI MaTPULi TPbOX OCHOBHUX TUMIB 6iONOMYHMX TKAHWUH NOANHWN Ta CTaTUCTUYHUMM
(cepenHe, aucnepcis, acumeTpin, ekcuec) i KopenauinHumu (niBWKpKHa, Ancnepcia GayKTyauin, pagiyc kopensuii
aBTO- i B3aEMOKOPENALIMHUX GYHKLi) NapameTpaMn KOOPAMHATHUX PO3MOAiNIB eneMeHTiB i $a30BuX KyTiB maTpu-
ui [»koHca. Ha uilt ocHOBI AocnigKeHi Ta NpoaHanisoBaHi mexaHiamu TpaHchopmaLii amnnitygHo-pa3oBmx napame-
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TPiB /1a3€pHOro BUNPOMIHIOBAHHA CYKYMHICTIO ONTUYHO OAHOOCHMX ABOMNPOMEHE3a/IOMJTHOOUYMX KPUCTATIB NO3aKi-
TUHHOI MATPULL TICTONOTIYHMX 3pi3iB eHAOMETPItO.

YcTaHoBNEHO, WO $i3MYHO NPUYMHOID GOPMYBaAHHA LBOBUMIPHUX PO3MOAINIB eNemMeHTiB MaTpuui [xoHca
€ KoopauHaTHa moaynauia ¢a3oBMX 3CyBiB MiK OPTOFOHAIbHUMMW KOMMNOHEHTAMW aMnAITyaM NasepHOT XBUAI, WO
B3AaEMOLE 3 CTAaTUCTUUYHO PO3MOAINEHNUMM 32 HANPAMKAMM ONTUYHUX OCEN ABOMPOMEHE3aIOMIOBANbHUMU Bio-
NOTYHUMM KpUCTanamm NO3akAITUHHOI MaTPULLi OCHOBHMX TUMIB MiCTONOTYHUX 3Pi3iB 6i0NOTIYHUX TKAHUH NOOANHMN.
B pesynbTaTi BUABNIEHO B3aEMO3B'A30K MiXK CepefHiM, ANCMNEPCIEID, aCUMETPIEID, EKCLLECOM, AKi XapaKTepu3yoTb
Opi€eHTaLiNHY (po3MoAin HanpAMKiB oNnTUYHKX oceld) i GasoBy (po3noain ¢pasoBMX 3CyBiB) CTPYKTYPY ONTUYHO aHi-
30TPOMHOI CiTKM MCTONOTIYHUX 3pPi3iB Bi0NOMYHMX TKAHUH Ta CYKYMHICTIO BiANOBIAHMX CTATUCTUYHUX MOMEHTIB KO-
OPAMHATHUX PO3NOAINIB enemeHTiB maTpuui [oHca. MoKa3aHo, WO 3pOoCTaHHA AMcnepcii HaNPAMKIB ONTUYHMX
ocelt 6ionoriYHMX KpUCTaniB BUABAAETLCA 3POCTAHHAM acCMMETPIT Ta 3MEHLUEHHAM eKcLecy ABOBMMIPHMX PO3nogai-
NiB AiACHUX YaCTUH eNeMeHTIB maTpuLi [)KoHca eniTenianbHoi, M’'A30B01 i cnoNy4HOT TKaHMHW. PicT ancnepcii ¢paso-
BUX 3CYBiB, 0OYMOBNIEHWNI aHI30TPOMIEI0 NO3AKNITUHHOT MaTPULL, CYNPOBOANKYETbCA 3BOPOTHMMM 3MiHAMK CTaTUC-
TUYHUX MOMEHTIB 3-r0 i 4-ro nopAgKiB. Ha Uit 0OcHOBI BCTaHOB/EHI Ta 06IPYHTOBAHI NPUHUMNN [KOHC-MATPUYHOIT
Knacudikauii nonsapusauinHo-Gas3oBMx BAACTUBOCTEN OCHOBHUX TUNIB FiCTONONYHUX 3pi3iB 6i0NOMYHMX TKAHUH 3a
AianasoHamu 3MiHM Habopy CTaTUCTUYHMX MOMEHTIB, SIKi XapaKTepm3yoTb BiANOBIAHI MaTPUUHI eNemMeHTHU.

OKpim LbOro, eKCNepmmeHTaNbHO BUAB/IEHO Ta TEOPETUYHO OBIPYHTOBAHO B3aEMO3B’'A30K ONTUYHOI (aHi3oTpo-
nia 6ionoriyHUxX KpucTanis) i reomeTpuyHoi (iepapxiyHa byaoBa ABoNpomeHesasioMItoBanbHUX Gibpun) byaosu
NO3aKNTUHHOI MaTPULi FiCTOIOrYHMX 3pi3iB BIONOMYHUX TKAHMH Pi3HMX TUNIB 3 Aiana3oHamMK 3MiHM 3HaA4YeHb NiB-
LWMPUHWK | grucnepcii GNyKTyalin aBTOKOpenALiiHOT PyHKLIiT KOOPANHATHMX PO3MOAiNIB eeMeHTiB MmaTpuLi [KoHca.
BcTtaHoBNEHO, WO $i3MYHOI NMPUYMHOO 3MEHLIEHHA MiBLUMPUHM KOpenauinHoi GyHKLii Ta 36inblueHHA aucnepcii ii
bnyKTyaUilt € picT gucnepcii opieHTaLi Ta ABONPOMEHe3a/I0MIeHHA BionoriyHux Kpuctanis. Ha uilt ocHOBI BUSAB-
NeHi Ta obrpyHTOBaHI KpuTepii gudepeHuialii nonapusauiiHo-gpa3oBUX BAACTUBOCTEN eniTeniaNbHOoI i cnoay4Hol
TKAHWUHMU.

[aHa cTaTTa MicTUTb pe3y/abTaTh AOCNiAKEHb AiarHOCTUKU eHA0METPIo3y FicToNoriYHUX 3pisiB bioncii eHgome-
Tpito meTogamun gudysHoi moanep-MaTpPUYHOT IHTpOCKoNIi.

MeToto pocnigxeHHsa 6yno ouiHUTU ePEKTUBHICTb AiarHOCTUKM eHA0METPiIo3y 3 BUKOPUCTAaHHAM Andy3Hoi Mio-
NNep-mMaTPUYHOI IHTPOCKOMIT ricToNoriYHMX 3pi3iB Bioncii eHgomeTpito.

LocnigxyBanuca agi rpynu 3paskis: 1) 6ioncia «340p0BOT» TKAHWUHU MATKM, OAepPKaHoT NPW AiarHOCTUYHIN ricTe-
pockonii — KoHTposbHa rpyna 11 — 68 3paskis; 2) 6ioncia eHAOMETPiIOiAHOT TKAHMHM i3 eHAOMETPIO30M — A0CAiAHA
rpyna 2 — 59 3paskis.

BusaBNEHO BUCOKMI piBEHb NapaMeTpiB AiarHOCTUYHOI CUIM AETEeKTYBaHHA EHAOMETPIO3Y LWAAXOM BUKOPUCTaH-
HA Habopy CTaTUCTUUYHMX MapKepiB MmeToay nonspusauiiHo-dasosoi Mioniep-maTpuyHoi iHTpocKonii Tesiorpam ni-
HiiHOTO [BOMPOMEHE3a/I0M/IEHHA HAaTUBHMX FiCTONOTYHKX 3pi3iB 6ioncii eHaoomeTpin:

® [ly’Ke XOpOoLa TOYHICTb AiarHOCTMKM 3 BUKOPUCTAHHAM CTaTUCTUYHUX MapKepis 1-ro i 2-ro nopagakis (SM; SM,
-92,1% —93,7%);

® BiAMiHHA TOYHICTb AiarHOCTUKMN 3 BUKOPUCTAHHAM CTAaTUCTUYHUX MapKepis 3-ro i 4-ro nopAaaKis (SM3; SM, -
97,1% — 98,4%).

[iarHOCTUYHMMM MapKepammM AHOTO NAaTOJIONIYHOIO MPOLECY € 3POCTAHHA CTaTUCTUYHO AOCTOBIpHE (P;:1-2;3;4<0'05)
BE/IMUMHU CEPEeHbOTO i Ancrepcii Te3iorpam KOOPAMHATHMX PO3MOAINIB BUNAAKOBMX 3HAYEHb BeNNUMHM dayKTaLLil
LMPKYNAPHOrO ABONPOMEHE3a/I0MNEHHA. 3HAYEHHA aCMMETPIi Ta eKCLecy, HaBMaKKW, 3MEHLLYHOTbCA.

OT}Ke, 3aCToCyBaHHA MeToAy nonspusaLinHo-pasosoi Miosiep-maTpUYHOIT iHTpocKonNii NiHIMHOTo ABONPOMEHEe-
3anomneHHA GibpUNApHUX NPOTEIHOBMX CITOK BUABMAO BifMiHHWI PiBEHb AiarHOCTUKN €HA0METPIO3Y.

Knwouosi cnoBa: eHaomeTpios, Mionnep-maTpuyHa iHTPOCKONIA, FiCTONOrIYHI 3pi3n eHA0METpIt0.

DIAGNOSIS OF ENDOMETRIOSIS BY METHODS OF DIFFUSE INTROSCOPY OF HISTOLOGICAL SECTIONS OF
ENDOMETRIUM BIOPSY

Bakun O. V.

Abstract. Polarimetry is a defined relationship between a set of statistical points that characterize the
optical-geometrical structure (distribution of optical axis directions and birefringence) of biological crystals of
the extracellular matrix of the three main types of human biological tissues and statistical (average, dispersion,
asymmetry, kurtosis) and correlational ( half-width, dispersion of fluctuations, correlation radius of auto- and cross-
correlations functions) parameters of coordinate distributions of elements and phase angles of the Jones matrix.
On this basis, the mechanisms of transformation of the amplitude-phase parameters of laser radiation by a set of
optically uniaxial birefringent crystals of the extracellular matrix of histological sections of the endometrium were
investigated and analyzed.

It was established that the physical cause of the formation of the two-dimensional distributions of the elements
of the Jones matrix is the coordinate modulation of phase shifts between the orthogonal components of the laser
wave amplitude, which interacts with statistically distributed birefringent biological crystals of the extracellular
matrix of the main types of histological sections of human biological tissues. As a result, the relationship between
the mean, dispersion, asymmetry, excess, which characterize the orientational (distribution of optical axis directions)
and phase (distribution of phase shifts) structure of the optically anisotropic grid of histological sections of biological
tissues and the set of corresponding statistical moments of the coordinate distributions of the elements of the Jones
matrix was revealed. It is shown that the increase in the dispersion of the directions of the optical axes of biological
crystals is manifested by an increase in asymmetry and a decrease in the excess of two-dimensional distributions
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of the real parts of the elements of the Jones matrix of epithelial, muscle and connective tissue. The growth of the
dispersion of phase shifts, due to the anisotropy of the extracellular matrix, is accompanied by inverse changes in
the statistical moments of the 3rd and 4th orders. On this basis, the principles of the Jones matrix classification of
polarization-phase properties of the main types of histological sections of biological tissues according to the ranges
of changes in the set of statistical moments characterizing the corresponding matrix elements are established and
substantiated.

In addition, the relationship between the optical (anisotropy of biological crystals) and geometric (hierarchical
structure of birefringent fibrils) structure of the extracellular matrix of histological sections of biological tissues of
various types with the ranges of changes in half-width values and the dispersion of fluctuations of the autocorrelation
function of the coordinate distributions of the Jones matrix elements was experimentally revealed and theoretically
substantiated. It was established that the physical reason for the decrease in the half-width of the correlation
function and the increase in the dispersion of its fluctuations is the increase in the dispersion of orientations and
birefringence of biological crystals. On this basis, criteria for differentiation of polarization-phase properties of
epithelial and connective tissue were identified and substantiated.

This article contains the results of endometriosis diagnosis of histological sections of endometrial biopsy by the
methods of diffuse Muller-matrix introscopy.

The aim of the study was to assess the effectiveness of endometriosis diagnosis using diffuse Muller-matrix
endoscopy of histological sections of endometrial biopsy.

Two groups of samples were studied: 1) biopsy of «healthy» uterine tissue obtained during diagnostic
hysteroscopy — control group 11 — 68 samples; 2) biopsy of endometrioid tissue with endometriosis — experimental
group 2 — 59 samples.

A high level of parameters of the diagnostic power of detecting endometriosis was revealed by using a set of
statistical markers of the method of polarization-phase Miiller-matrix introscopy of linear birefringence thesiograms
of native histological sections of endometrial biopsy:

e very good diagnostic accuracy using statistical markers of the 1st and 2nd orders (-92.1% — 93.7%); SM_; SM,

e excellent diagnostic accuracy using statistical markers of the 3rd and 4th orders (-97.1% — 98.4%); SM_; SM,

Diagnostic markers of this pathological process are a statistically significant increase (p_, , . ,<0.05) of the average
value and variance of theziograms of coordinate distributions of random values of circular birefringence fluctuations.
The values of asymmetry and kurtosis, on the contrary, decrease.

Therefore, the application of the method of polarization-phase Muller-matrix introscopy of linear birefringence
of fibrillar protein nets revealed an excellent level of diagnosis of endometriosis.

Key words: endometriosis, Miller-matrix introscopy, histological sections of the endometrium.
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NASOLACRIMAL OBSTRUCTION IN PATIENTS WITH TYPE 2 DIABETES MELLITUS:

A CLINICAL ANALYSIS
Poltava State Medical University (Poltava, Ukraine)
ibezkor@gmail.com

Pathology of the lacrimal system accounts for a significant proportion of ocular diseases and is of great medi-
cal and social importance. It is known that there is a stable correlation between the development of nasolacrimal
duct obstruction (NLDO) and pathology of the eye surface and eyelids (conjunctivitis, keratoconjunctivitis, dry eye
syndrome). Additionally, a strong association has been observed with systemic diseases, including diabetes mellitus
(DM). The higher prevalence of NLDO in patients with type 2 diabetes mellitus (T2DM) is associated with the specific
characteristics of inflammatory processes and immune response dysfunctions. The clinical specifics of NLDO in T2DM
remain insufficiently studied.
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