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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.
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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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This study included two groups of patients: the main group consisted of 40 patients with T2DM, while the control
group comprised 40 patients without DM. Standard ophthalmologic examinations were performed, along with spe-
cific tests to diagnose NLDO. The results were analyzed considering the level of DM compensation, age, gender, and

the frequency of NLDO development at different levels.

In cases of decompensated diabetes, the frequency of NLDO was 1.4 times higher than in subcompensated cases
and 2.2 times higher than in compensated cases. The presence of T2DM significantly increases the risk of lacrimal
system pathology: NLDO was 2.6 times higher, and bilateral NLDO was 2.5 times higher compared to individuals

without DM.

In women with T2DM, NLDO was 1.5 times more common than in men. The presence of T2DM also leads to the
development of NLDO at a younger age: the average age of affected patients was 6.8 years younger compared to

patients without diabetes.

Key words: diabetes mellitus, tear film, nasolacrimal duct obstruction, dry eye syndrome, diabetes mellitus com-

pensation, lacrimal system.

Connection of the publication with planned re-
search works.

The work is included in the SRW of the Department
of Otorhinolaryngology with Ophthalmology “Optimi-
zation of the study of morphometric and functional pa-
rameters of the retina and optic nerve in the treatment
of glaucoma”, state registration number 0124U001921.

Introduction.

Diabetes mellitus (DM) is one of the major glob-
al health concerns, affecting over 238 million people
worldwide, with the number projected to increase to
380 million by 2030 [1]. Among the numerous ocular
complications of DM, one of the most common is dry
eye syndrome (DES) and lacrimal system pathology at
various levels [2]. DES is a highly prevalent condition,
and DM has been identified as one of its primary caus-
es. Poor glycemic control impacts both the anterior and
posterior segments of the eye, and recent years have
seen an increased prevalence of diabetes-associated an-
terior segment pathologies [3].

Lacrimal system pathology accounts for 2-32% of all
ocular diseases and has substantial medical and social
significance. A strong correlation has been established
between the development of nasolacrimal duct obstruc-
tion (NLDO) and pathologies of the ocular surface and
eyelids (such as conjunctivitis, keratoconjunctivitis, and
dry eye syndrome). Furthermore, a correlation with sys-
temic diseases, including diabetes mellitus, has been
observed [4].

The consequence of lacrimal system diseases is naso-
lacrimal duct obstruction (NLDO). Acquired obstruction
of the nasolacrimal duct often leads to inflammation of
the lacrimal sac, known as dacryocystitis. Since there is
no marked anatomical barrier between the lacrimal sac
and the nasolacrimal duct, this affects the development
of shared inflammation. The higher risk of NLDO in pa-
tients with diabetes mellitus (DM) is likely associated
with the inflammatory process and immune response
dysfunctions characteristic of DM [5], making it an im-
portant clinical problem.

The aim of the study.

To determine the features of the clinical course of
lacrimal system pathology in type 2 diabetes mellitus
(T2DM).

Object and research methods.

The study involved two groups of patients hospital-
ized for cataract intraocular surgeries: the main group
consisted of 40 patients with T2DM, while the control
group included 40 patients without diabetes.

In the main group, there were 20 males and 20 fe-
males. The average age in the group was 65.5+1.54
years, ranging from 46 to 83 years: 7 patients aged 46
to 50 years, 11 patients aged 60 to 70 years, 15 patients
aged 70 to 80 years, and 7 patients over 80 years. Com-
pensation of diabetes (glycosylated hemoglobin (HbA1lc)
<7.1%) was observed in 30 patients, subcompensation
(HbAlc 7.1-7.5%) was observed in 6 patients, and de-
compensation (HbAlc >7.5%) was observed in 4 pa-
tients.

In the control group, there were also 20 males and 20
females. The average age was 64.1+1.62 years, ranging
from 40 to 88 years: 2 patients were aged 42-50 years, 6
patients aged 50-60 years, 11 patients aged 60-70 years,
16 patients aged 70-80 years, and 5 patients older than
80 years.

The main and control groups were comparable in
terms of age and gender (p<0.05).

The following ophthalmologic examinations were
conducted: collection of complaints and medical history,
visual acuity testing, biomicroscopy, tonometry, ophthal-
moscopy, measurement of lacrimal point size, diagnostic
tear tests (Schirmer’s test), lacrimal-nasal tests, reflux
test, diagnostic irrigation of lacrimal ducts and probing
of lacrimal canals.

Complete lacrimal obstruction was diagnosed in the
absence of the possibility of dilating the lacrimal points
with a dilator.

Lacrimal point stenosis was defined as a reduction in
diameter to 0.3 mm, associated with tearing and patent
lacrimal pathways upon irrigation [6].

Complete obstruction of the lacrimal canals or the
common canal was diagnosed when probing through
these structures was not possible. However, when prob-
ing the lacrimal canal with resistance, stenosis was diag-
nosed. Signs of lacrimal canal stenosis included leakage
of the irrigated solution from the same lacrimal point.
Signs of common canal stenosis included solution leak-
age from the opposite lacrimal point with partial pas-
sage into the nasal cavity.

Complete nasolacrimal duct obstruction was charac-
terized by regurgitation of the irrigated solution through
the second lacrimal point. In stenosis, the solution
passed into the nasal cavity with minimal reflux from the
other canal [7].

Dry eye syndrome (DES) was diagnosed based on
symptoms such as eye burning and itching, sensation
of foreign body and specific findings under slit-lamp
examination: hyperemia, swelling, double conjunctiva
and discharge from meibomian glands [8]. Most of the
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patients was suffered from chronic meibomitis
[9].

Patients also completed a questionnaire
assessing the degree of NLDO, aiming to eval-
uate specific subjective complaints and their
impact on patients’ social lives [10].

All studies were conducted in compliance
with the ethical requirements of the Decla-
ration of Helsinki. Patients whose data were
used in the study provided informed consent.

Statistical analysis was performed using
variation statistical methods via Microsoft
Excel and statistical software packages. Arith-
metic mean values (M) and standard devia-
tions (m) were used to evaluate the numerical
indicators. The Mann-Whitney U test was ap-
plied for comparative analysis of ordinal indi-
cators between groups. The chi-squared test
was used to compare group structures in per-
centages (P %tm %) for different observation periods.
A p-value <0.05 was considered statistically significant.

Research results and their discussion.

Analysis of the frequency of lacrimal system pathol-
ogy in patients with type 2 diabetes mellitus (T2DM) in
the main group revealed nasolacrimal duct obstruction
(NLDO) in 40£4.9% of patients (16 individuals): unilateral
involvement in 20+4.1% of patients (8 individuals) and
bilateral involvement in 20+4.0% of patients (8 individ-
uals). Complete NLDO was found in 25+4.3% of patients
(10 individuals) in the main group (table 1). Overall, 32
eyes with NLDO were identified in patients of the main
group, of which 65.6+3,9% (21 eyes) had complete ob-
struction, 28.1+1.6% (9 eyes) had partial obstruction,
and 6.2+0.2% (2 eyes) had functional obstruction.

In the control group of patients without DM, NLDO
was found in 30+1.8% of patients (12 individuals),
with unilateral involvement observed more frequent-
ly 20£1.6% (8 individuals) than bilateral involvement
10+1.2% (4 individuals). Complete NLDO was diagnosed
in 18+1.6% of patients (7 individuals) in the control
group (table 1). In total, 40 eyes with NLDO were iden-
tified in the control group, of which 55+6.3% (22 eyes)
had complete obstruction, 40+6.2% (16 eyes) had partial
obstruction, and 5+2.8% (2 eyes) had functional obstruc-
tion.

In patients with T2DM in the main group, the fre-
qguency of NLDO was found to depend on the level of DM
compensation. The frequency of NLDO in patients with
compensated diabetes in the main group was 45+6%
(14 patients), 60£10% (4 patients) for subcompensated
diabetes, and 80+15% (3 patients) for decompensated
diabetes (figure 1). In the main group, the frequency of
NLDO in decompensated diabetes was 1.4 times higher

100

80

60

Frequency of NLDO (%)

Table 1 - Frequency of lacrimal system pathology
depending on the presence of type 2 diabetes

mellitus
Main group, Control group,
n=40 n=40

Total, abs (P+m %)
Unilateral, abs (P+m %)
Bilateral, abs (P+m %) 8 (20+4,0%)* 4 (10+1,2%)
Complete, abs (P+tm %) 10 (25+4,3%)* 7 (1816,3%)
Note: * — statistically significant difference between groups, p<0.05.

16 (40+4,9%)*
8 (20+4,1%)

12 (30+1,8%)
8 (20£1,6%)

%
(344)

45%
14§30}

Subcompensated
Diabetes Compensation Level

Compensated

Decompensated

Figure 1 — Frequency of NLDO in patients with type 2 diabetes mellitus in the

main group depending on the level of DM compensation.

Note: * — statistically significant differences between patients with decompensated
DM and other subgroups (p<0.05).

than in subcompensated diabetes and twice as high as in
compensated diabetes (p<0.05).

In the control group of patients without DM, NLDO
was found in 35+1.6% of patients (14 individuals), with
unilateral involvement (22+0.9%, 9 individuals) occurring
more frequently than bilateral involvement (13+0.4%, 5
individuals). Thus, 24 eyes with NLDO were identified
in the control group, including complete obstruction in
50+4.0% (12 eyes), partial obstruction in 45+3.5% (11
eyes), and functional obstruction in 5+0.2% (1 eyes).

As a result, the frequency of NLDO in patients with
T2DM in the main group (41+4.9% of patients) was 1.4
times higher compared to patients without DM in the
control group (30+4.6% of patients) (p<0.05). The fre-
quency of complete NLDO in patients with T2DM in the
main group (25+4.3% of patients) was also 1.4 times
higher than in patients without DM in the control group
(18+3.8% of patients) (p<0.05).

The analysis of lacrimal system pathology localiza-
tion in patients with T2DM in the main group revealed
nasolacrimal duct obstruction in 2614.3% of patients (10
individuals: bilateral — 14+3.3%, 6 individuals; unilater-
al — 1243.3%, 5 individuals), lacrimal point obstruction
in 18+3.6% of patients (7 individuals: bilateral — 5+1.7%,
2 individuals; unilateral — 13+3.3%, 5 individuals), and
common canalicular obstruction in 7+1.7% of patients
(3 individuals with unilateral involvement) (table 2).
Among 32 eyes with NLDO identified in patients with
T2DM in the main group, nasolacrimal duct obstruction
accounted for 60+6.3% of eyes (complete — 48+6.4%,
15 eyes; partial — 12+4.1%, 4 eyes), and lacrimal point
obstruction accounted for 30+£5.9% of eyes (complete —
14+4.3%, 4 eyes; partial — 16+4.7%, 5 eyes).

Among patients without DM in the control group, na-
solacrimal duct obstruction (20+4.0%, 8 patients: bilater-
al —4+2.0%, 2 patients; unilateral — 161+3.5%, 6 patients)
and lacrimal point obstruction (15+£3.6%, 6 patients: bi-
lateral — 3+1.7%, 1 patients; unilateral — 12+3.1%, 5 pa-
tients) was diagnosed (table 2).

Among the 24 eyes with NLDO identified in patients
without DM in the control group, nasolacrimal duct ob-
struction accounted for 62.5+7.7% of cases (complete
— 42.5+7.8%, 17 eyes; partial — 20+6.3%, 8 eyes), and
lacrimal point obstruction accounted for 25+6.9% of
cases (complete — 7.5+4.2%, 3 eyes; partial — 17.5+6.0%,
7 eyes).
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Table 2 — Frequency of NLDO by localization depending on the

presence of type 2 diabetes mellitus

Among the 24 patients with NLDO, 63.3+8.8%
(10 individuals) were women, and 37+8.8% (6

individuals) were men. NLDO was identified

Main group, | Control group, | . .
n=40 n=40 in 10 out of 20 women, with a frequency of
Nasolacrimal duct obstruction, abs (P+m %) |10 (26+4,3%)* 8 (20+4,0%) 37+6.8% among W(_)men in the group, and lon
Lacrimal point obstruction, abs (P+m %) 7 (18+3,6%) | 6 (15+3,6%) 4_OUt of 20 men, with a frequency of 20£6.9%
Common canalicular obstruction, abs (P+m %)| 3 (7.5+1,7%) 1(1£1,0%) (figure 2).

Note: * — statistically significant differences between groups, p<0.05.

Main Group: Frequency of NLDD

Men

66T

Women Women

Figure 2 — Frequency of NLDO in women and men depending on the presence of

type 2 diabetes mellitus.

Note: — indicates statistically significant differences between groups, p<0.05.

Comparing these indicators, it was found that the
frequency of nasolacrimal duct obstruction in patients
with T2DM in the main group (25.2+17.1% of patients)
was 1.3 times higher than in patients without DM in the
control group (18+12.2% of patients) (p<0.05).

The localization of NLDO was not dependent on the
presence of DM. In both the main and control groups,
obstruction most frequently occurred at the level of the
nasolacrimal duct, affecting 56+5.3% and 67.317.2%
of eyes, respectively, with no significant difference
(p>0.05).

Analyzing the frequency of lacrimal system pathol-
ogy in patients with T2DM in the main group according
to gender revealed that NLDO was more frequent in
women than in men (p<0.05). Among the 32 patients
with NLDO in the main group, 63.6+4.1% (14 individuals)
were women, and 3743.1% (8 individuals) were men.
NLDO was diagnosed in 14 out of 20 women, with a fre-
quency of 58+7.0% among women in the group. Among
men, NLDO was diagnosed in 14 out of 20, with a fre-
quency of 2416.0%.

In the control group of patients without DM, women
also predominated among those with NLDO (p<0.05).

14

Control Group: Frequency of NLDO

Men

*Note: * - statistically significant dffferences between grou)

It can be concluded that in both patients
with T2DM in the main group and those with-
out DM in the control group, NLDO was more
common in women than in men (p<0.05). The
frequency of this pathology in women with
T2DM in the main group was 1.7 times high-
er than in women without DM in the control
group (p<0.05).

Analyzing the frequency of lacrimal system
pathology in patients with T2DM in the main
group by age revealed that NLDO occurred
more frequently in older individuals (p<0.05).
The average age of patients with NLDO in the
main group was 71.0+11.5 years, ranging from
46 to 83 years. NLDO was identified in 2 pa-
tients aged 46-50 years, 4 patients aged 50-60
years, 6 patients aged 60-70 years, 6 patients
aged 70-80 years, and 4 patients older than 80
years.

The frequency of NLDO in the main group was as fol-
lows: 2.3% in the 40-50 age group, 5.3% in the 50-60 age
group, 9.4% in the 60-70 age group, 11.8% in the 70-80
age group, 12.5% in those older than 80 years (figure 3).

In the control group, the frequency of NLDO also in-
creased with age (p<0.05). The average age of patients
with NLDO in the control group was 64.1+1.62 years,
ranging from 40 to 88 years. NLDO was identified in 1
patient aged 40-50 years, 1 patient aged 50-60 years, 3
patients aged 60-70 years, 5 patients aged 70-80 years,
and 2 patients older than 80 years.

The frequency of NLDO in the control group was as
follows: 8.3+1.3% in the 40-50 age group, 8.320.8% in
the 50-60 age group, 25.0+2.1% in the 60-70 age group,
41.7£3.4% in the 70-80 age group, 16.7+2.0% in those
older than 80 years.

It can be concluded that in both patients with
T2DM in the main group and those without DM in the
control group, the prevalence of NLDO increased with
age (p<0.05). However, the frequency of NLDO in pa-
tients with T2DM in the main group aged 40-50 years
(9.1+1.4%), 50-60 vyears (18.2+2.0%), 60-70 vyears
(27.3+2.4%), 70-80 years (27.3+2.5%), and

i patients without DM in the control group

12

-
=

Frequency of NLDO (%)
e

@

o
—_—

)

(8.3£1.2%, 8.3£0.8%, 25.0+2.1%, 41.713.4%,
16.7+£2.0%, respectively) by 1.1, 2.2, 1.1, 1.4,
and 1.1 times (p<0.05).

In patients with T2DM in the main group,
the frequency of NLDO was found to depend
on the presence of dry eye syndrome (p<0.05).
Dry eye syndrome was identified in 56+3.2%
of patients in the main group (22 individuals).
Among the 32 patients with NLDO in the main
group, dry eye syndrome was diagnosed in

% over 80 years (18.2+2.1%) exceeded that in

60-70 70-80
Age Groups

46-50 50-60

Figure 3 — Frequency of NLDO in patients of different age groups depending on

the presence of type 2 diabetes mellitus.
Note: * — statistically significant differences between groups, p<0.05.

>80 72.7+6.1% (16 individuals) (figure 4). The fre-
quency of NLDO among patients with dry eye
syndrome and T2DM in the main group was

73.417.2% of patients (12 individuals).
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In patients without DM in the control 100
group, a dependence of NLDO frequency on
the presence of dry eye syndrome was also ob-
served (p<0.05). Dry eye syndrome was identi- 80
fied in 2114.2% of patients in the control group
(9 individuals). Among the 24 patients with
NLDO in the control group, dry eye syndrome

F 60
was diagnosed in 52.1+9.0% (6 individuals). >
In conclusion, in both patients with T2DM ]

in the main group and those without DM in E -

the control group, the frequency of NLDO was
dependent on the presence of dry eye syn-
drome (p<0.05). However, the frequency of
dry eye syndrome detection among patients
with NLDO in the main group (56+3.2%) was
2.7 times higher than that in the control group
(21+4.2%) (p<0.05).

Conclusions.

1. In patients with decompensated DM
the frequency of NLDO (50+10.5%) was 1.4
times higher than in those with subcompensated DM
(36113.4%) and 2.2 time higher than in those with com-
pensated DM (22.5+5.5%) (p<0.05).

2. The presence of T2DM significantly increases the
risk of lacrimal system pathology: NLDO (55+6.0% of
patients) which is 2.6 times higher than in individuals
without DM (21+4.2%), and bilateral NLDO (25+4.5% of
patients) by 2.5 times compared to individuals without
DM (p<0.05).

3. The frequency of nasolacrimal duct obstruction
in patients with T2DM (5516.0% of patients) was 2.6
times higher than in patients without DM (21+4.2% of
patients) (p<0.05).

4. Patients with T2DM exhibit the following clinical
features of lacrimal system pathology: NLDO in women
(58+7.0% of patients) by 1.5 times, dry eye syndrome

[+]

DOI 10.29254/2077-4214-2024-4-175-265-274
YK 616.379-008.64:616.214:617.764.1

DES among NLDO Patients NLDO among DES Patients

Figure 4 — Frequency of dry eye syndrome detection among patients with NLDO

depending on the presence of diabetes mellitus.

’ Note: * — statistically significant differences between groups, p<0.05.

(73.4+7.2% of patients) by 1.3 times, compared to pa-
tients without DM (p<0.05).

5. T2DM is observed in 22.7+2.4% of patients with
symptomatic NLDO and leads to the development of the
disease at a younger age: the average age of affected
patients was 6.8 years younger compared to those with
symptomatic NLDO without DM (p<0.05).

Prospects for further research.

Further investigation of the clinical features of dia-
betes-associated lacrimal system pathology is essential
for developing effective treatment methods for NLDO
and reducing the rate of complications. Assessing mod-
ifiable risk factors (such as glycemic levels) and their
management will help decrease the prevalence of lacri-
mal system pathology and improve the quality of life for
patients with diabetes mellitus.

BbeskopoeaiiHa I. M., Lepcmiok O. O., CeiHyuybka H. /1.

OBCTPYKLIA HOCOCNI3HUX LWNAXIB Y XBOPUX HA LLYKPOBWIA OJIABET 2 TUNY:
KNIHIYHUIA AHANI3

MonTtaBCcbKUiA pepKaBHUIA meguuHUiA yHiBepcuTeT (m. MonTaBa, YKpaiHa)
ibezkor@gmail.com

lMamonoeiyHi 3MiHU c1b0308UBIOHOI cucmemu 3alimarome 8a20My YACMUHY ceped OYHUX 3aX80PHBAHbL MA
Marms 8enuKe MeoOUKO-CoyianbHe 3HaYeHHA. BcmaHoaneHo, wo € 4imKuli 38’A30K MiX¢ pO38UMKOM HerpoxioHocmi
Hococni3Hux wasxie (HHCLU) i3 namonoeieto 6e3nocepedOHb0 M08epxHi OKA ma Moeik (KOH’toHKmMusim,
KepamoKOH toOHKmMu8im, CUHOPOM CYyX020 OKQ), G MAKOX Crocmepiecdemocsa Crnie8iOHOWEHHA i3 cuCMeMHUMU
30XBOPIOBAHHAMU, BKAYHO 3 Uykposum Oiabemom (L[1). 36inbuwieHHA iMo8ipHOCMI 3ax80p08aAHOCMIi Ha
HenpoxioHicme HococnizHux wasxie (HHCLL) y xeopux Ha uyykposuli diabem 2 muny (L4 2 muny) noe’asaHe i3
crneyugikoro nepebiay 3arnansHo20 npoyecy ma OuchyHKUie imyHHOI 8ionosidi. Hamomicme cneyudgika KniHiyHo20
nepebizy namosnoezii HococnizHux wiasxie npu LU 2 muny 30AuwaemMsca HE00CMAMHbLO BUBHEHOIO.

lpedcmasneHe 00CniIOMEHHA BKAKYAM0 2 2pynu NayieHmis: OCHOBHY 2pyny ckaanu 40 nayieHmie xsopux
Ha U/l 2 muny, KoHmponeHy epyny — 40 nauyieHmie 6e3 L/]. Bcim nauyieHmam 6ynau nposedeHi cmaHOapmHi
opmanbMonoziyHi obcmexceHHA, a MAKOX mumnosi creyudiyHi obcmexceHHA 014 diazHocmyeaHHA pieHA HHCLL.
Jna ouiHKu pesynemamis 6panu 00 ysazu piseHb KomneHcayiii L[] 2 muny, ik ma cmamoe nayieHmis, a Mmakox
yacmomy pozeumky HHCLL Ha pi3HUX pigHAX.

Y sunadkax dekomneHcosaHozo L[] yacmoma HHCLL 6yna y 1,4 pasu 8uwjoto, Hix< rnpu cybKoMneHco8aHOMY
U/, ma y 2.2 pa3u suwor, HiX npu KomrneHcosaHomy. HassHicme LI 2 muny nidsuwye pusuk rnamosoaii
€n1b0308i08i0HoI cucmemu: HHCLL y 2,6 pa3u, dsobiyHoi HHCLL —y 2,5 pasis no gi0HoweHHK 0o ocib 6e3 Li/].
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Y xeopux Ha LU 2 muny HHCLL 3ycmpivaemesca y 1,5 pasie yacmiwie y #iHOK, Hix¢ y Yonoeikis. [pucymHicme Li/]
2 muny npu3zeodums 0o pozsumky HHCLL y 6inbw monodowomy siui: cepedHbocmamucmuyHull 8ik xeopux Ha 6,8

PiK MeHwe y rnopieHAHHI 3 xgopumu 6e3 Li/].

Knwuoei cnoea: yykposuli diabem, cnizHa nnaieka, HenpoxiOHicms Ci3HUX WAXie, CUHOPOM Cyx020 OKd,
KomneHcayis yykposozo diabemy, ca160308i08i0HA cucmema.

3B8’A30K nyb6aiKaLii 3 n1aHOBMMMU HAayKOBO-A0CNIA-
HUMU poboTamm

PoboTa BkatoueHa go HAP kadeapu oTopuHONAPUH-
ronorii 3 odpTanbmonorieto «ONTUMI3auia AOCNIANKEHHA
MOPPOMETPUYHMX | GYHKLLIOHAIbHUX MOKA3HMKIB CiTKiB-
KM Ta 30pOBOro HepBa NpW NliKyBaHHI 1ayKOMMK», HOMepP
AeprKaBHOI peecTpauii 0124U001921.

Bcryn.

Llykposuit giabet (L) — € ogHieto 3 ronoBHUX NpPoO-
61em CBITOBOI CUCTEMM OXOPOHM 340POB’A, AKA Bpa3uia
noHag 238 MinbloHIB Ntogen y BCbOMy CBITi, i OUIKYETb-
cA, Wwo Ao 2030 poKy usa KinbKicTb 3pocte Ao 380 minb-
noHiB [1]. IcHye 6e3ni4 ouHMX ycknagHeHb LI Ta cepes,
HUX OAHWM 3 YaCTUX € CUHAPOM cyxoro oKa (CCO) Ta na-
TONIOTiA HOCOCANI3HMX WAAXIB Ha Pi3HUX piBHAX [2]. CCO
€ Ay)Ke PO3NOBCHOAKEHUM CTaHOM, a LI/l BU3HaYeHOo fK
OfHY 3 TO/IOBHUX NPUYUH MOTO BUHUKHEHHA. HeaKicHUi
rNiKEMIYHMIA KOHTPONb BNUBAE AK Ha NepeaHili, Tak i Ha
3aJHill CerMeHTM OKa, i B OCTaHHi pOKM nosigomnaanoca
npo 36inblUeHHA NoWnpeHOoCTi giabeT-acoujiioBaHoi Na-
TO/OriT NepeAHbOro BiApi3Ky oKa [3].

MaTonoria cnbo3oBigBiAHOI cucTemn 3arimae 2-32%
B CTPYKTYPi OYHOI NaTONOrii Ta Ma€ Be/IMKE MeAnYHe Ta
coujanbHe 3HayeHHs. BCTaHOBNEHO, WO € YiTKMI 3B'A-
30K MiX PO3BUTKOM HEMPOXiAHOCTi HOCOCAI3HUX LUAAXIB
(HHCLU) i3 naTonorieto 6e3nocepenHbO NOBEPXHi OKa Ta
MOBIK (KOH'IOHKTUBIT, KEPATOKOH IOHKTUBIT Ta CUHAPOM
cyxoro oka). binbw TOro, BigmivaeTbca Kopenauia i3
CUCTEMHMMM 33aXBOPIOBAHHAMM, B TOMY YMCAI 3 LYKPO-
BMM Ziabetom (LA) [4].

Yactmm pesynbTaToM 3aXBOPHOBAHb C/1bO30BIABIAHOT
CUCTEMMW € HEMPOXIAHICTb HOCOCNI3HMX Wasxis (HHCLU).
HenpoxigHicTb HOCOCNI3HOT NPOTOKM 3a3BMYal NPU3BO-
OWTb [0 3anasieHHA CNi3HOro MilKa — AAKPiOLUCTUTY.
BpaxoBytoun Te, WO MiXK CMi3HUM MILLKOM Ta HOCOCAI3-
HOO NPOTOKOK HEMAE iICTOTHOIO aHaToMIYHOro H6ap’epy,
LLe BM/JIMBA€E Ha PO3BMTOK CYMiCHOro 3ananeHHs. Migsu-
LWeHM pusKK 3axBoptoBaHocTi Ha HHCLU y xBopux Ha
LA, ckopiwe 3a Bce, NOB’A3aHMI i3 3anasibHUM npoLe-
COM Ta ANCOYHKLLED IMYHHOI BigMNOBIAi, WO XapaKTepHO
ons U4 [5], i € BaxkAnBoO KNiHiboo npobaemoto.

MerTa gocnigeHHs.

MpoBecTu KAiHiYHWI aHai3 NnaTonorii CNb030BiIABIA-
HOT cMCTeMM NpU LyKpoBOMYy AiabeTi 2 Tuny.

O6’eKT i meTOAMU AOCNIAXKEHHA.

[na npoBeaeHHA gocnigKeHHs 6yno cdopmoBaHo 2
rpynu NawieHTIB, AKi Oyan rocnitanisoBaHi A1a KaTapak-
TaNbHOI BHYTPILWHbOOYHOI Xipyprii: OCHOBHY rpyny cKna-
nn 40 nauieHTis xBopux Ha LI, 2 TMRNY, KOHTPOABHY rpyny
— 40 nauieHTis 6e3 LLA.

B ocHoBHiIl rpyni 6yno 20 Yososikis Ta 20 kiHOK. Ce-
peaHin BiK y rpyni cknagas 65,5+1,54 pokis, KonuBascA
Big, 46 o 84 pokis: 7 xBopux y Biui Big 46 o 50 pokis,
11 xBopwux — Big, 60 go 70 pokis, 15 xsopux — Big 70 oo
80 pokis Ta 7 xBopux ctapuie 80 pokis. KomneHcauia U/,
(rniko3nnboBaHuit remornobin (HeA1c) >7,1%) bynay 30
XxBopux, cybkomneHcauis (HsAlc — 7,1-7,5%) — y 6 xBo-
pux, aekomneHcauis (HBAlc > 7,5%) —y 4 xBopwmx.

Y KOHTPO/IbHIN rpyni YONOBIKiB Ta KiHOK BYN0 TaKoXK
no 20 ocib. CepegHiit BiK y rpyni — 64,1+1,62 poKu, Ko-
nunsascA Big, 42 no 88 pokis: 2 xBopux y BiLi Big 42 oo 50
pokis, 6 xsopux —Big, 50 o 60 pokis, 11 xsopux — Big 60
no 70 pokis, 16 xsopux —Big, 70 go 80 pokis Ta 5 xBopux
ctapuwe 80 pokis.

OcHOBHa Ta KOHTpO/IbHa rpyna 6ynun cniBCTaBHUMM
3a Bikom Ta ctaTTio (p<0,05).

Bcim xBopum 6yno 3aiMcHeHO HacTynHi odTanbmo-
NIOTiYHI obCTeXKeHHs: 36ip cKapr Ta aHAaMHe3y XWUTTA Ta
3aXBOPIOBAHHA, BisiomeTpia, HGiomikpockonia, ToHome-
TpiA, opTabMOCKONIA, @ TAKOXK BUMIPIOBaHHA PO3MipiB
CNi3HOI TOYKW, AIAarHOCTUYHI TECTM CAbO30YyTBOPEHHA
(tect Wnpmepa, ArkoHca), cibo3oHOCOBY Npoby, npoby
pedntoKcy, AiarHOCTUYHE NPOMMBAHHA CNi3HUX LWAAXIB,
30HAYBaAHHA CNi3HUX KaHANbL,iB.

MoBHa HenpoxigHiCTb CANi3HUX TOYOK AiarHOCTyBa-
Nacb 33 YMOB BiACYTHOCTI MO/IMBOCTI PO3LUMPEHHA
CNi3HMX TOYOK ANNATATOPOM.

CTeHO03 CNi3HMX TOYOK BM3HAYABCA MPU 3MEHLUEHHI
npiameTpy 2o 0,3 MM, HAABHOCTI C/IbO30TeYi Ta MPOXiAHUX
CNi3HMX WAAXIB NPU NPOMMBaHHI [6].

ToTanbHa HENPOXiAHICTb CMi3HUX KaHasbLiB abo 3a-
raJibHOro CNi3HOro KaHa/fbLA AiarHOCTYyBasacb 3a yMOB
BiACYTHOCTI MOXNMBOCTI 30HAYBaHHA Yepes Ui CTPYKTY-
pu. HatomicTb, Nig 4ac NPOXOAKEeHHA 30HA0M CJi3HOTO
KaHanbLA 3 BiAYYTTAM ONOpY, BU3HAYaAm ix cteHos. Oc-
HOBHWI MOKa3HWK CTEHO3Yy C/li3HOrO KaHa/bLA — BUAK-
BaHHA PO34YMHY MPU MPOMMBAHHI CiI3HMX LWAAXIB 3 Ti€l XK
CNi3HOT TOYKK. [HAMKATOP CTEHO3Y 3arasibHOrO KaHabLA
— BUIMBAHHA PO34YMHY 3 NPOTUAENKHOI CMi3HOI TOYKM 3
YaCTKOBUM MPOXOAKEHHAM B MOPOXKHUHY HOCA.

MpX NOBHIN HENpPOXiZAHOCTI HOCOC/I3HOIO NPOTOKY
BiAMi4anM NOBEpPHEHHA PO34YMHY Yepe3 Apyry CAi3Hy
TOYKY MPU NPOMMBAHHI CNi3HUX wAaxis. Mpn cTeHo3i —
piavHa A0 HOCy NpoxoAanaa 3 MiHiManbHUM pedatoKCoM
3 iHWoro KaHany [7].

CuHapom cyxoro oka (CCO) giarHocTtyBaBca Ha OCHO-
Bi TaKMX CKapr: cBepbirk abo neyiHHA oOKa, Ta cneuundiy-
HMX O3HAK NPW OrNAAI 32 LWiZIMHHOK NaMNOLo: rinepemis,
HabpAK, NOTOBLUEHHA KOH'OHKTUBW, BUAINEHHA 3 MeMt-
6omieBux 3an03 [8]. binbLlicTb NALIEHTIB MaNWN XPOHiy-
HUI menbomiT [9].

TaKoX MaLieEHTM 3aMOBHIOBANN aHKETYy ONA OLiHKMK
CTyneHto obCTpyKLii HOCOCNI3HOI MPOTOKK, KA Mana Ha
MEeTi OLiHUTU cneundiyHi cyb’eKTUBHI CKapru i BpaxyBsa-
T iX BNJIMB Ha couianbHe Xutra xsopux [10].

Bci gocnifrKeHHA npoBoguaun 3 4oTpUMaHHAM bioe-
TUYHUX BUMOT [enbCiHCbKOi aeKknapadii. MNauieHTn, aaHi
AKMX BUKOPUCTOBYBAIM Y AOCNIANKEHHI, Aanu iHbopmo-
BaHy 3roay.

CTaTMcTMuHy 06pobKy MmaTepiany BMKOHyBasu 3a
[OMOMOrol0 MeTOAjiB BapiauiiHOT CTaTUCTUKM 3aBAsA-
KM KOMN'OTEPHOMY MporpaMmHomMy 3abesneyeHHto
Microsoft Excel Ta ctaTuctMyHoro nakety nporpam. Ana
OLLiHKM YMCIOBUX MOKA3HUKIB BUKOPUCTOBYBAIN cepea-
HE apudmeTnyHe 3HayeHHs (M) Ta cTaHZapTHe Biaxu-
neHHA (m). Mpu NOPIBHANBHOMY aHasi3i MiXKrpynosux
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NopAAKOBMX MOKA3HMKIB BUKOpucTtoByBanu 109
HeMapameTpUYHUI MeTon, ANA He3aNeKHUX
BUGIpOK (paHroBui Kputepit MaHHa-YiTHi).

[lna NOpiBHAHHA CTPYKTYpM rpyn y BiacoTkax (P = B
%1m %) pi3Hi TEpMiHM CNOCTEPEXKEHHA BUKO- %"
pUCTOBYBaANM KpuTepilt xi-kBagpaT. B gaHomy & 0
AOCNIfKEHHI NPUAHATAA KpUTEpi 3HauMmoi g
BiAMiHHOCTI p<0,05. 5 )

Pe3ynbratM pocnipgKeHHa Ta ix ob6roso-
peHHsA.

Mig yac aHanisy 4yactoTM natonorii cabo- 2
30BigBIAHOT cucTemm y xBopux Ha U/ 2 tuny
ocHoBHOI rpynu, HHCLWU 6yna BuaABneHa y
40+4,9% xBopwmx (16 ocib): ogHOBIYHE yparKeH- o
HA—y 20+4,1% xBopux (8 ocib), ABObGIYHE — Y
20+4,0% xBopwux (8 ocib). MosHa HHCLU 6yna
BuaBneHa y 25+4,3% xsopux (10 ocib) ocHo-

Konmencoparmni

8%

CyOxommencosangi Jexomnencosammt

Pisens xosumencanil mvkposoro xiabery

PucyHok 1 —Yacrora HHCLU y xBopux Ha LyKpoBUi4 AiabeT 2 TMny OCHOBHOI rpynu

3a/1eXKHO Bif, piBHA KomneHcauii LA 2 Tuny.

BHOI rpynu (tabn. 1). Takum YnHoMm, y xBopux Mpumitka: * — OUjiHKa CTAaTUCTMYHOI 3HAYMMOCTI BiAMIHHOCTe MiX XBOPUMM Ha ae-

OCHOBHOI rpynu 6yno BuaBneHo 32 ouyel 3
HHCLL, 3 HMX noBHa ob6cTpyKLUia —y 65,613,9%
(21 oko), yactkoBa — y 28,1+1,6% (9 ouei), PyHKLUiO-
HasbHa —y 6,2+0,2% (2 oKa).

Y KOHTpoOAbHIM rpyni xsopux 6e3 L4, HHCLU 6yna su-
AaBneHa y 30+1,8% xsopux (12 ocib), 3 HUX — ogHOBIUHE
ypaxeHHa 20+1,6% (8 xBopux) 3ycTpiyasocb YacTille,
HixK ABo6IYHe 10+1,2% (4 xBopux). ToTanbHa HHCLU 6yna
BuaBneHa y 18+1,6% xBopux (7 ocib) KOHTPOIbHOI rpynun
(rabn. 1). 3aranom, y XBOpMX KOHTPO/bHOI rpynu 6yno
BuaBneHo 40 oyelt 3 HHCLL, 3 HMX NoBHa 0b6CTPYKLiA —
y 40+7,9% (16 oueit), yactkoBa — y 40+6,2% (16 ouen),
dyHKUioHanbHa — 512,8% (2 oka).

Y xBopux Ha U 2 TMNy OCHOBHOI rpynu BUABWUAMU
3anexHicTb Yactotn HHCLU Bia piBHA KomneHcau,ii L.
Yactota HHCLLU cepen, xBopux Ha KomneHcoBaHui L/
OCHOBHOI rpynu cknagana 45+6% (14 xsopux), cybkom-
neHcosaHuin U — 60+10% (4 xBOpMX), AEKOMMNEHCOBa-
Hui LA — 80+15% (3 xBopux) (puc. 1). NMpu aekomneH-
coBaHomy L[, yactota HHCLU y ocHoBHIl rpyni 6yna y
1,4 pasu BUWOO, HixK Npu cybkomneHcoBaHomy LI, Tay
2 pasu BULLLOLO, HiXK Npu KomneHcoBaHomy L (p<0,05).

Y KOHTpOJIbHIW rpyni xsopux 6e3 LJ, HHCLI 6yna
BuaBneHa y 35+1,6% xsopux (14 ocib), 3 HUX — ogHo-
6iuHe ypaxkeHHs 22+0,9% (9 xBopuMX) 3ycTpiyanocb Ya-
cTiwe, HixX aBobiyHe 13+0,4% (5 xBOpMX). Buxoasum 3
LbOro, Y XBOPMX KOHTPO/bHOI rpynu 6yno BuasaeHo 24
oyeli 3 HHCLL, 3 HMX noBHa 06CTpyKuia —y 50+4,0% (12
oyelt), yacTkoBa —y 45+3,5% (11 oyelt), PpyHKLiOHANbHA
—5+0,2% (1 oko).

3aranom, yactota HHCLW y xBopux Ha U4 2 Tuny
OCHOBHOI rpynu (41+4,9% xBopwux) byna y 1,4 pasu
BULLOI Y NOPIBHAHHI 3 nauieHTamn 6e3 L KOHTpO/b-
Hoi rpynu (30+4,6% xBopux) (p<0,05). Yactota nosHoi
HHCLU y xBopux Ha LI, 2 TMny ocHoBHOI rpynu (25+4,3
% XBOPWX) TaKOXK MepeBulLyBana TaKy y MNauieHTiB 6e3

Tabnuua 1 — Yacrora natonorii cabo3oBiaBiaHOT
CUCTEMMU 3aN1eXKHO Bif, HAABHOCTI LLyKPOBOTO

piabety 2 Tuny
OcHoBHa rpyna, KoHTponbHa
n=40 ocib rpyna, n=40 oci6
Ycboro, abe (P+m %) 16 (40+4,9%)* 12 (30+1,8%)
0OpaHobivHa, abc (P+m %) 8 (20%4,1%) 8 (20+1,6%)
[B06ivHa, abc (P+m %) 8 (20+4,0%)* 4 (10+1,2%)

MoBHa, abc (P+m %) 10 (25+4,3%)* 7 (1816,3%)
Mpumitka: * — ouiHKa CTAaTUCTUYHOI 3HAYMMOCTI BiAMIHHOCTEN MiX
rpynamm p<0,05.

KomneHcosaHui LU Ta iHwmmm nigrpynamu (p<0,05).

LA KoHTponbHoi rpynu (18+3,8% xBopux) y 1,4 pasu
(p<0,05).

AHani3yroumn NokKanisauii ypaxkeHHsa natonorii cabo-
30BiABIAHOI cMcTeMM y XxBOpUX Ha LU 2 Tmny OCHOBHOI
rpynu 6yno AiarHocToBaHO HEMpPOXiAHICTb HOCOCAI3HOI
npoTokn (24+4,3%, 10 xBopwux: ABObGIYHA — 1413,3%,
6 XBOpWX, ogHObIYHa — 13+3,3%, 5 xBOpUX) Ta CTEHO3
CNi3HMX TO4OK (18%3,6%, 7 xBopux: ABObIYHA — 5+1,7%,
2 xBopux, ogHobiyHa — 12+3,3%, 5 xBopux), Henpoxia-
HiCTb CNi3HWUX KaHanbLiB — 4+2,0%, 4 xBopux (ogHOGIYHE
ypaKeHHs), 3arafibHOro C/i3HOro KaHanbua — 7+1,7%,
3 xBopux (ogHObBIYHe yparkeHHs) (Taba. 2). 3 32 oka 3
suasneHoto HHCW y nauieHTiB Ha L, 2 TMny OCHOBHOI
rpynu HenpoxifHIiCTb HOCOC/I3HOI MPOTOKM 3alkimana
60+6,3% ouelt (noBHa — 48+6,4%, 15 oueir, yacTKkoBa — y
12+4,1%, 4 oKa), HenpoxigHicTb cNi3HUX ToYoK —30+5,9%
oueli (noBHa — 14+4,3%, 4 oKa, yacTkoBa — 16,4+4,7%, 5
oyeit).

Cepepn, nauieHTiB 6e3 LI KoHTponbHOI rpynu 6yno
LiarHOCTOBAaHO HEMpPOXiAHICTb HOCOCANI3HOI MPOTOKM
(20+4,0%, 8 xBopux: ABO6IYHA — 4+2,0%, 2 XBOPUX, OA-
HObGiYHa — 16%3,5%, 6 XBOPUX) Ta CTEHO3 CNi3HUX TOYOK
(15+3,6%, 6 xBopux: ABobiuHa — 3+1,7%, 1 xBOpUM, oa-
HOGiuHa 12+3,1%, 5 xBopux) (Tabn. 2).

Cepeg, 24 oueit 3 ineHTUdiKoBaHo HHCLU y nauieH-
TiB 6e3 LIl KOHTPONbHOT rPyNM HEMPOXiAHICTb HOCOCI3-
HOi MPOTOKM 3alimana 62,5+7,7% (nosHa — 42,5+7,8%,
17 oueli, yactkoBa — y 20+6,3%, 8 oueit), HeNPOXiAHICTb
CNi3HUX TOYOK — 25%6,9% (nosHa — 7,5%4,2%, 3 OKa,
yacTtkosa — 17,5+6,0%, 7 ouelt).

Mpy NOPIBHAHHI LUMX MOKA3HMKIB, MOXHA KOHCTATYy-
BaTH, L0 YaCcTOTa HEMNPOXiAHOCTI HOCOC/I3HOT MPOTOKM Y
xBopux Ha LU 2 Tuny ocHoBHOI rpynu (25.2+17,1% xBo-
pux) y 1,3 pasu nepesullyBaia Taky y naujieHTis 6e3 L
KOHTpO/bHOI rpynu (18+12,2% xBopux) (p<0,05).

PiBeHb yparkeHHA npu HHCLL He 6yB 3anekHuMm Big,
HaaBHocTi UJ. AK y OCHOBHIN, TaK i y KOHTPO/bHIN rpyni,
obcTpyKuia YacTiwe BiabyBanaca Ha piBHi HOcOCANi3HOI
NpoTOKK, y 56+5,3% Ta 67,3+7,2% ouelt BignoBigHO, 1O
[AOCTOBIpHO He BigpisHanocs (p>0,05)

Mg vyac aHani3y YacToTU yparKeHHA CNbO30BIABIAHOT
cucTemun y xBopux Ha L1 2 TMny oCHOBHOI rpynu Bigno-
Bi4HO [0 cTaTi, BUABMAW, WO y XKiHOK HHCLL 3ycTpivanacb
yacrilwe, HixK y Yyonosikis (p<0,05). Cepes 32 xBOpUX Ha
HHCLL ocHoBHOI rpynu xiHoK — 63,6+4,1% (14 oci6), yo-
nosikiB —3713,1% (8 oci6). HHCLL 6yno giarHoctoBaHo y
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Tabnuua 2 — Yacrora HHCLL pisHoi NoKani3auii 3anexHo
BiZ, HAABHOCTI LlyKpoBoOro Aiabety 2 Tuny

ua, abe (P+m %)

OcHOBHa KoHTponbHa
rpyna, n=40 | rpyna, n=40
oci6 ocib
HenpoxigHicTb HOCOCNI3HOT NPOTOKM, abc
(P+m %) 10 (26+4,3%)*| 8 (20+4,0%)
HenpoxiAHicTb cnisHUX TOYOK, abc (P+m %) | 7 (18+3,6%) | 6 (15+3,6%)
HenpoxiaHicTb 3aranbHOro CNi3HOTo KaHanb- 3 (7.541,7%) 1 (11,0%)

MpumiTKa: * — oLiHKa CTaTUCTUYHOT 3HAYMMOCTI BiAMIHHOCTEN MixK rpynamu p<0,05.

‘Ocnosna rpyna: wacrera HHCII

Yanopixn Yonoeix

PucyHok 2 —Yacrora HHCLL y »iHOK Ta 40NO0BIKiB 3a/1€XHO Bif, HAABHOCTI LlyKPO-

KommpoasHa rpyna: uacrora HECII

Boro aiabety 2 Tuny.

MpumiTKa: * — OUiHKA CTaTUCTUYHOT 3HAYMMOCTI BigMIHHOCTEH Mix rpynamm p<0,05.

50-60

Bixoza rpyma

PucyHok 3 —Yacrora HHCLL y xBopux pi3HOro BiKy 3a/1€XKHO Bifg, HAABHOCTI LlyKpO-

Boro aiabety 2 Tuny.

MpumiTKa: * — OUiHKA CTaTUCTUYHOT 3HAYMMOCTI BigMIHHOCTEH Mix rpynamm p<0,05.

100

]
CCO cepen naigenris 3 HHCIIT

HHCI cepen namjesme 3 CCO
PucyHoK 4 — Yacrota BUABNEHHA CUHAPOMY CYXOro oka cepep, xsopux Ha HHCLU
3aexXHo Big HassHocTi LiA.
MPUMITKN: * — OLLIHKA CTAaTUCTUUHOT 3HAYMMOCTI BiIMIHHOCTel Mix rpynamm p<0,05. pasis BiagnosigHo (<0,05).

14 3 20 *KiHOK, 3 YacTOTOO i€l naTonorii cepes
KiHOK rpynn —58+7,0%. 3 40 yonosikis HHCLL
BMABUAM y 14, yacToTa Li€i naTonorii cepen, yo-
nogikiB rpynu — 24+6,0%.

B KOHTPONbHIN rpyni cepen XBOpUX Ha
HHCLL Takos nepeBaanu iHku (p<0,05), 3
24 xBoOpMX: XiHOK — 63,318,8% (10 oci6), Yyo-
noBiKiB —37+6,8% (11 oci6). 3 20 »iHok HHCLL
Buasuaum y 10, yacToTa uiei natonorii cepes
MKiHOK rpynu — 38+6,9%. 3 20 yonosikisa HHCLL
BUABUAM Y 4, YacTOTa Uj€l naTonorii cepep, Yo-
nosikis rpynu — 20+6,9% (puc. 2).

Po61mo BUCHOBOK, WO K y XBOpMX Ha L 2
TUMY OCHOBHOI rpynu, TaK i y nauieHTis 6e3 LI,
KOHTpoNbHOI rpynu, HHCLL 3ycTpivyanack YacTi-
e y »KIHOK, HiXK y Yyonosikis (p<0,05). YacToTa
BMAB/MIEHHA LLiEI NATONOrii Y KiIHOK, XBOPUX Ha
Ll 2 ocHOBHOI rpynn nepesullyBana Taky Yy
»KiHOK 6e3 L/, KoHTponbHoi rpynn y 1,7 pasis
(p<0,05).

AHani3youm 4acToTy NaTosorii CAb030BiA-
BifHOI cucTemm y xBopux Ha LI, 2 Tmny ocHo-
BHOI rpynu BiANOBIAHO A0 BiKy, BUABWUAMN, LLO
HHCLU uvacTiwe 3ycTpivyanace y oci6 6inblu
cTapuworo BiKy (p<0,05). CepeaHilt Bik XBOpUX
Ha HHCLL y ocHoBHiIW rpyni cknagase 71,0+11,5
poKiB, Konueasca Big 46 no 83 pokis. HHCLL
byna BusABAEHa y 2 XBOpMX Y BiLi Big 46 go 50

ik rpynanan, p<0.05 DOKIB, 4 XBOPWX — Big, 50 go 60 pokis, 6 XxBOpMX

- Big 60 go 70 pokis, 6 xBopux — Big 70 go 80
pokiB Ta 4 xBopux ctapwe 80 pokis..

Yactota HHCLU y ocHoBHii rpyni cknana
2.3% vy Biui 40-50 pokis, 5,3% — vy Biui 50-60
poki., 9,4% — vy Biui 60-70 pokis, 11.8% — vy Biui
70-80 pokis Ta 12,5% — vy Biui cTapwe 80 pokis
(pumc. 3).

Y nauieHTiB KOHTPOJIbHOI TpynM 4acToTa
HHCLL Tako nigsuLyBanach 3 Bikom (p<0,05).
CepegaHii Bik xBopux Ha HHCLLU y KOHTpO/bHIi
rpyni cknagas 64,1+1,62 pokis, KonMBaBcA Bif
40 po 88 pokis. HHCLL 6yna BuaBneHa y 1 xBo-
poro y Biui Big 40 go 50 pokis, 1 xBoporo — Big,
50 po 60 pokis, 3 xBopux — Big, 60 go 70 pokis,
5 xBopux — Big 70 go 80 pokiB Ta 2 XBOpUX
cTapwe 80 pokiB.

Yactota HHCLU y KOHTpO/IbHIl rpyni cknana
8,311,3% vy Biui 40-50 pokis, 8,310,8% — y BiLi
50-60 pokis, 25,0£2,1% — y Biui 60-70 pokis,
41,7+3,4% -y Biuj 70-80 pokis Ta 16.7+2,0% —
y Biuj cTapwe 80 pokiB.

MNigbuBatoum MiACYMKKM, MOXKHA CKasaTu,
WO AK y XBopux Ha U[l 2 TNy ocHOBHOI rpynu,
Tak i y nauieHTiB 6e3 L KOHTpOAbHOI rpynu,
3axBoptoBaHicTb Ha HHCLU nigBuuwyBanace 3
Bikom (p<0,05). HaTomicTb YacToTa BUABNEH-
HA HHCLU y xBopux Ha LA 2 TMny OCHOBHOI
rpynu y Biui 40-50 pokis (9.1+1,4%), 50-60
pokis (18,2+2,0%), 60-70 pokis (27,312,4%),
70-80 pokis (27.312,5%) Ta ctaplwe 80 pokis
(18,2+2,1%) nepeBullyBana TaKy Yy MNalieH-
TiB 6e3 LA KoHTponbHOi rpynun (8,3+1,2%;
8,3+0,8%; 25,0+2,1%; 41,7+3,4%; 16.7+2,0%)
y 1,1 pasis, 2,2 pasis, 1,1 pasis, 1,4 pasis, 1,1
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Y xBopux Ha LI, 2 TNy OCHOBHOI rpynu nomiyeHa 3a-
NEXHicTb YacToTn BuasneHHa HHCLU Big HasaBHOCTI CUH-
ApoMy cyxoro oKa (p<0,05). CUHAPOM CyXOro OKa BUSABU-
nm y 56+3,2% xBopux ocHoBHOI rpynu (22 ocib). Cepep,
32 xgopux Ha HHCLL ocHOBHOI rpynu CMHAPOM CyXoro
OKa BuABUAM y 72,716,1% (16 oci6) (puc. 4). YacToTa
HHCLL cepen XBOpMX Ha CMHAPOM CyXOro oka Ta U2
OCHOBHOI rpynu cknana 73,4+7,2% xsopux (12 ocib).

Y nauieHTiB 6€3 L/l KOHTPO/bHOI rPpynu TaKoX BU-
ABUIN 3aneXHicTb vyactotnm HHCLU Big HasaBHOCTI CUH-
Apomy cyxoro oka (p<0,05). CCO susisunn y 21+4,2%
XBOPUX KOHTPO/IbHOI rpynu (9 ocib). Cepen, 24 xBopux Ha
HHCLLU KOHTPOANbHOI rpynu CUHAPOM CyXOro OKa BUABMK-
'y 52,1+9.0% (6 oci6). Yactota HHCLL cepea xBopmx
Ha 61edapuT KOHTPOAbLHOI rpynu cknana 70,7+13,1%.

MNiabuearoum Nigcymkm, y xgopux Ha LU 2 Tny ocHo-
BHOI rpynu, Tak i y nauienTiB 6e3 LI, KOHTpoNbHOT rpynu,
BigMITUAM 3anexHictb yactotm HHCLU Big HassHOCTI
CCO (p<0,05). Ane yactoTa BUABAEHHA CUHAPOMY CYXOro
oKa cepep, xBopux Ha HHCLL ocHoBHoI rpynu (56+3,2%)
nepeswuLlyBana Taky cepeg xsopux Ha HHCLU KoHTponb-
Hoi rpynu (21+4,2%) y 2,7 pa3u (p<0,05).

BucHoBKM.

1. NMpn pexkomneHcosaHomy U vactota HHCL
(50+10,5%) 6yna y 1,4 pa3un BULLOI, HiXK Npu cybKOM-
neHcosaHomy L/, (36+13,4%), Tay 2.2 pa3un BULLOIO, HiXK
npv KomneHcosaHomy LI (22.5+5,5% ) (p<0,05).

2. HaasHictb U 2 Tuny nigBuLlye puU3KK nNaTtono-
rii cnbosoBiggiaHoi cuctemn: HHCLU (55+6,0%) xBopumx
y 2,6 pasu, asobiyHoi HHCLU (25+4,5% xBopux) —y 2,5
pa3siB no BigHoLWeHHI A0 ocib 6e3 LI (p<0,05).

3. Yactota HenpoxigHOCTi HOCOCAI3HOI MPOTOKKU Yy
xBopux Ha U 2 Tuny (55+6,0% xBopwx) y 2,6 pasu ne-
peBuLLyBana Taky y nauieHTiB 6e3 U, (21+4,2% xBopwx)
(p<0,05).

4.Y xsopux Ha U/ 2 Tuny BigmiyatoTbCA TaKi KNAiHIYHI
ocobmBocTi natonorii cAbo3oBiasiaHoi cuctemm: HHCLL
y *KiHOK (5817,0% xBopwux) y 1,5 pasis, CMHAPOM CyXOro
oKa (73,417,2% xBopwux) y 1,3 pasu, HiXK y xBopux 6e3
L, (p<0,05).

5. U4 2 tuny Biamivaetbea y 22,7+2,4% xBopux Ha
cumntomatnyHy HHCL Ta npuBoAnTb A0 PO3BUTKY 3a-
XBOPIOBAHHA y b6ifbll MOMOAWOMY Bilj: cepegHin BiK
XBOPUX Ha 6,8 piK MeHLe y NOPiBHAHHI 3 XBOPUMU Ha
cumntomaTnuHy HHCLL 6e3 L[, (p<0,05).

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHD.

Mofanble BMBYEHHA KAiHIYHMX ocobamsocTel ne-
pebiry piabeTt-acouiioBaHoi naTtonorii cNbo30BiABIAHOT
CUCTEMM € BAXKANBUM ANA PO3PO6KM eDeKTUBHUX METO-
4is nikyBaHHA HHCLL Ta 3meHLeHHA BiACOTKY iX ycKnaa-
HeHb. OuiHKa moamdikoBaHUX GaKTOPiB PU3KKY (piBEHb
rnikemii) Ta BNMB Ha HUX A03BO/IUTb 3MEHLIUTU BiAco-
TOK MaTonorii cNb030BigBIA4HOT CMCTEMM Ta MOKPALLMTHU
piBEHb COLiaNbHOMO XUTTA NALEHTIB, XBOpUX Ha L.
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OBCTPYKLIS HOCOCANI3HUX LW/IAXIB Y MALIEHTIB 3 LYKPOBMM [OJABETOM 2 TUMNY: KNIHIYHUIA AHANI3

BesKkoposaiiHa I. M., WWepcTiok O. 0., CBiHuMubKa H. /1.

Pestome. LlykpoBuii giabeT € BarKN11MBOK Npob1emMoto CUCTEMU OXOPOHM 340p0B’A. Ha cboroaHi noHaz 238 misb-
MNOHIB Nltofel y CBiTi XBOPitOTb HA LyKpoBUI AiabeT, i, 3a nporHosamu, ua umodpa 3pocte 7o 380 MiNbMOHIB y Han-
6aunxkui 10 pokis. MaTonoria cNbo30BiABIAHOI cMcTeMM 3aimae 2-32% y CTPYKTYpi o4HOT naTonorii. loraHuit rnike-
MIYHUI KOHTPOJIb BN/IMBAE SIK Ha NepeaHil, TaK i Ha 3a4Hil BigAiNM OKa, NPUYOMY B OCTaHHI POKM BiA3HAYaETbLCA
3POCTaHHA NOLIMPEHOCTI AiabeTo-acoLiioBaHOi NAaToNOrii NepeAHbOro CermeHTa OKa, Lo MAE Be/IMKe MeANKO-Co-
LianbHe 3Ha4YeHHA. Hacnigkom 3axBopoBaHb C/1bO30BIABIAHOI CUCTEMU € OBCTPYKLLA HOCOCNI3HUX WNAXIB. BMLnit
pU3MK 0BCTPYKLii HOCOCNI3HUX NPOTOK Yy XBOPUX Ha LlYKPOBWMI AiabeT nos’A3aHuMil i3 3anaibHMMKM Npouecamm Ta
naTosiorieto iMyHHoI Bignosiai. Mpob6aema crneymndikm KniHiyHoro nepebiry HOCOCNI3HOT NATONOrT NPU LYKPOBOMY
AiabeTi 2 TMNY 3a/NLLAETLCA HEAOCTAaTHLO BMBYEHOHO.

Mig Harnagom nepebysBanu 2 rpynu NaLLEHTIB: OCHOBHY rpyny cknanu 40 xsopux Ha LA, 2 Tuny, KoHTponbHy — 40
nauieHTiB 6e3 aiabety. OCHOBHa Ta KOHTPO/IbHA rpynu 6ynun chniBCcTaBHI 32 BiKOM Ta cTaTTio. Bcim maujeHtam 6yno
npoBeAeHO HacTynHe odpTanbmosoriyHe obcTexeHHs: 36ip cKapr Ta aHaMHesy, BU3HaYeHHsA rocTpoTu 30py, biomi-
KpPOCKONin, TOHOMETPIA, 0OPpTaIbMOCKONIis, @ TAKOXK BUMipIOBaHHA PO3Mipy C/IM30BOT TOYKM, AiarHOCTUYHI TECTU C/IbO-
30BuAineHHs (Tect LWnpmepa, Tect [xKoHca), pedtoKC-TECT, AiarHOCTUYHE BY»KyBaHHA Cb0O30BUX LWAAXIB. MaLieHTH
TaKOXX 3aMOBHIOBAIN aHKETY AJ1A OLiHKM BNMBY CKapr Ha COLLia/IbHE XUTTA.

Mpu ouiHLi pe3ynbTaTiB BpaxoByBa/M piBeHb KomneHcauii LI, 2 TMny, BiK i CTaTb NALLIEHTIB, @ TAKOX YaCcTOTy pO3-
BUTKY OBCTPYKLLiT HOCOCNI3HUX LWAAXIB HA PI3HUX PIBHAX.

Mpu AeKomneHcoBaHOMY LyKpoBOMY AiabeTi yactoTa o6CTpyKUii HococnisHux wasaxis (50+10,5%) 6yna B 1,4
pasa BULLOIO, HiXK Npu cybKomneHcoBaHoMy AiabeTi (36+8,0%), i B 2,2 pa3a BULOHO, HiXK NP KOMNEHCOBAaHOMY Jia-
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6eri (22,515,5%) (p<0,05). HassHicTb LI, 2 TMNy nigBuLLye pM3MK NaToorii C1b030BOi CUCTEMU: HEMPOXiAHICTb HO-
cocnisHux wnsxis (55+6,0% naujieHTiB) — B 2,6 pasa, MOBHA HEMPOXiAHICTb HOCOCNI3HUX WAAXiB (25+4,5% naujieHTiB)
— B 2,5 pasa, ABOCTOPOHHA HEMPOXiAHICTb HOCOCNi3HUX waaxiB (20+4,0% navuieHTis) — B 2,5 pa3a NopiBHAHO 3 0Co-
6amu 6e3 aiabety.

YacToTa CMHAPOMY CYyXOro OKa cTaHOoBWAa 5613,2% y naLLieHTiB OCHOBHOI rpynu, Wwo 6yno B 2,7 pa3a 6inblue, HixK
Y KOHTPOAbHIl rpyni (21+4,2%) (p<0,05). Y naujeHTiB i3 HCLL B ocHOBHIl rpyni yactoTa CCO ctaHoBuna 70,7+7,1%,
wo 6yna B 1,3 pasa 6inblwoto, HiXK y KOHTPObHIM rpyni (53,3+9,1%) (p<0,05).

LlykpoBuit aiabeT 2 TNy cnocTepiraetbca y 22,7+2,4% NauieHTiB i3 CMMNTOMATUYHOK HENPOXIiAHICTIO HOCOCAIi3-
HUX LUNAXIB | NPM3BOANUTD 10 PO3BUTKY 3aXBOPIOBAHHSA B BiNblL MO0OAOMY Billj: cepeaHili BiK NaLieHTIB Ha 6,8 POKy
MEHLLUWNIA NOPIBHAHO 3 NALiEHTAMM i3 CUMNTOMATUYHO HEMNPOXIAHICTIO HOCOCNI3HMX LWAAXiB 6e3 aiaberty.

Knro4oBi cnoBa: LyKpoBuii aiabeT, cnisHa nniska, 06CTPYKL,is CIbO30BUX LUAAXIB, CUHAPOM CYXOro OKa, KOMMNEH-
cauis LyKposoro aiabety, c1b030BigBiAHA cucTema.

NASOLACRIMAL OBSTRUCTION IN PATIENTS WITH TYPE 2 DIABETES MELLITUS: A CLINICAL ANALYSIS

Bezkorovayna I. M., Sherstyuk O. O., Svintsytska N. L.

Abstract. Diabetes mellitus (DM) is a major global health concern. Currently, over 238 million people worldwide
have DM, and this number is expected to rise to 380 million within the next decade. Lacrimal system pathology
accounts for 2-32% of all ocular pathologies. Poor glycemic control affects both the anterior and posterior segments
of the eye, and recent years have seen an increase in the prevalence of diabetes-associated anterior segment
pathology, which has significant medical and social implications. One of the consequences of lacrimal system diseases
is nasolacrimal duct obstruction (NLDO). The higher prevalence of NLDO in patients with DM is likely associated with
inflammatory processes and immune response dysfunctions characteristic of DM. The clinical specifics of NLDO in
type 2 diabetes mellitus (T2DM) remain insufficiently studied.

The study involved two groups of patients: the main group included 40 patients with T2DM, and the control
group included 40 patients without DM. The main and control groups were comparable in terms of age and gender.
All patients underwent the following ophthalmologic examinations: collection of complaints and medical history,
visual acuity testing, biomicroscopy, tonometry, ophthalmoscopy, measurement of lacrimal point size, diagnostic
tear tests (Schirmer’s test, Jones test, Norn’s test), lacrimal-nasal and tear absorption tests, reflux tests, diagnostic
irrigation of the lacrimal pathways, and probing of the lacrimal canals. Patients also completed a questionnaire to
assess the degree of nasolacrimal duct obstruction, which aimed to evaluate specific subjective complaints and their
impact on patients’ social lives.

The results were evaluated based on the level of DM compensation, age, gender, and the frequency of NLDO
development at different levels.

In patients with decompensated DM, the frequency of NLDO (50+£10.5%) was 1.4 times higher than in those
with subcompensated DM (36+8.0%) and 2.2 times higher than in those with compensated DM (22.5+5.5%). The
presence of T2DM increases the risk of lacrimal system pathology: NLDO (55+6.0% of patients) was 2.6 times higher,
complete NLDO (25+4.5%) was 2.5 times higher, and bilateral NLDO (20+4.0%) was 2.5 times higher compared to
individuals without DM (p<0.05).

The frequency of nasolacrimal duct obstruction in patients with T2DM (55+6.0%) was 2.6 times higher than in
patients without DM (21£4.2%). In patients with NLDO in the main group, the incidence of dry eye syndrome was
73.447.1%, which was 1.3 times higher than in the control group (53.3+9.1%) (p<0.05).

T2DM was observed in 22.7+2.4% of patients with symptomatic NLDO and led to the development of the disease
at a younger age: the average age of affected patients was 6.8 years younger compared to those with symptomatic
NLDO without DM (p<0.05).

Key words: diabetes mellitus, tear film, nasolacrimal duct obstruction, dry eye syndrome, diabetes mellitus
compensation, lacrimal system
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