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Cerebral small vessel disease (CSVD) is a heterogeneous group of disorders which affect
small perforating vessels of the brain. Clinically CSVD manifest with various constellations
of symptoms, like cognitive, functional, affective as well as lacunar stroke or intracerebral
hemorrhage. It is responsible for 25 % of all strokes and are the second contributor to
dementia after Alzheimer's disease. The gold standard for CSVD diagnostic is neuroimaging.
The mainkey features are white matter hyperintensity (WMH), lacunes, enlarged perivascular
spaces (EPVS), brain atrophy. Brain atrophy have been recognized to play a synergistic
role in both cerebrovascular and neurodegenerative disorders occurring in the aging
brain. It reflects a final common pathway for pathological processes, which progress in
time. CSVD progression results in gradual decrease of brain volume, which is seen as
changes of ventricles size and cortical sulci span of the brain. But not much is known about
its extent, correlates and consequences. The aim of the research is to investigate whether
brain morphometric changes correlate with CSVD features. In this study, we included 129
CSVD patients and 165 non-CSVD controls, both with acute stroke. All participants underwent
neuroimaging assessment with magnetic resonance imaging (MRI) and computed
tomography (CT). We used both univariate and multivariate regression analysis, as well as
correlation analysis to identify differences in brain morphometric parameters between
groups. Multivariable regression analysis, adjusted for age and sex, revealed significant
impact of Evans index (OR 1.09, 95 %; Cl 1.01-1.16, p=0.018), the third ventricle index (OR
1.42, 95 %; Cl 1.21-1.67, p<0.001), Schaltenbrand and N?rnberger index (OR 1.42, 95 %;
Cl 1.21-1.67, p<0.001), the fourth ventricle index (OR 1.31, 95 %; Cl 1.13-1.51, p<0,001),
bicaudate index (OR 1.19, 95 %; CI 1.10-1.30, p<0.001), cella mediaindex (Schiersmann's
index) (OR 0.55, 95 %; C10.42-0.72, p<0.001), Huckman number (OR 1.05, 95 %; CI 1.02-
1.08, p<0.001), width of the longitudinal cerebral fissure in the anterior part of the frontal
lobes (OR 1.46, 95 %; Cl 1.22-1.75, p<0.001), width of the left insular cistern (OR 1.24, 95
%; Cl 1.11-1.39, p<0.001), width of the right insular cistern (OR 1.31, 95 %; Cl 1.17-1.46,
p<0.001), width of the right and left insular cisterns in sum (OR 1.17, 95 %; CI 1.10-1.25,
p<0.001), width of the cerebral fissure in the area of the skull vault (OR 1.49, 95 %; Cl 1.21-
1.84, p<0.001) on the CSVD presence. Width of the longitudinal cerebral fissure in the
anterior part of the frontal lobes in CSVD was 6.13+1.56 mm vs 5.10£1.38 mm in non-
CSVD, p<0.001 and width of the right and left insular cisterns in sumin CSVDwas 16.98+4.60
mm vs 13.41+4.16 mm in non-CSVD, p<0.001. Width of the cerebral fissure in the area of
the skull vault (parietal cortex) was also greater in CSVD patients: 5.04+1.85 mm vs
4.12+1.29 mm, p<0.001. Thus, all ventricular and cortical indices were increased in the
group of patients with CSVD. Our results indicate that morphometric indicators of the brain
are closely related to CSVD and can be useful for predicting the consequences of a stroke
and ascertaining the decline of cognitive functions.

Key words: brain morphometry, cerebral small vessel disease, Evans index.

Introduction

Cerebral small vessel

disease (CSVD)
heterogeneous group of disorders which affect small
perforating arteries, arterioles, capillaries, venules and veins

is a (vessels of 5 mcm - 2 mm. in diameter) of the brain [5]. It
affects brains parenchyma through chronic changes of

perfusion, hypoxia, ischemia, blood-brain barrier
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dysfunction, inflammation and endothelium abnormalities,
which results in progressive changes of vessel walls such
as hyalinosis (accumulation of plasma proteins in
subendothelial space), hyperplastic arteriolosclerosis,
segmental arteriolar desorganisation, microaneurisms
formation, chronic vessel wall degeneration etc. [16]. These
changes may affect both white and grey matter of the brain.
As a consequence - gradual decrease of brain volume, which
is seen as brain atrophy and changes of ventricles size and
cortical sulci span of the brain. Clinically CSVD manifest
with various constellations of symptoms, like cognitive,
functional, affective as well as lacunar stroke or intracerebral
hemorrhage. It is responsible for at least 20-25 % of all
strokes and are the second contributor to dementia after
Alzheimer's disease [15]. CSVD affects not only subcortical
brain parenchyma, but also the cortex with cerebral
microbleeds or microinfarcts etc. [9].

The key standard for CSVD diagnostic is heuroimaging.
The main features are white matter hyperintensities (WMH),
lacunes, enlarged perivascular spaces (EPVS), brain atrophy,
recent lacunar infarcts, cerebral microbleeds, microinfarcts,
superficial cortical siderosis [3]. Among these, brain atrophy
have been recognized to play a synergistic role in both
cerebrovascular and neurodegenerative disorders occurring
in the aging brain. It reflects a final common pathway for
pathological processes, which progress in time. But not
much is known about its extent, correlates and
consequences [14].

There are several types of brain atrophy, such as global
cortical atrophy, deep atrophy, total atrophy, mediotemporal
hippocampal atrophy, precuneus atrophy etc. [21], which
helps better classified brain changes for diagnostics,
treatments and prognostics purposes. Therefore, more
precise and thorough measurement of the brain morphology
can shed light on underlying pathology and give clues for
better prevention strategies.

The aim of the research is to investigate whether brain
morphometric changes correlate with CSVD features.

Material and methods

Subjects

It was a prospective cohort study based on specialized
stroke department (Stroke Unit) Ne 22 of the Vinnytsia
Regional Psychoneurological Hospital named after acad.
O.l. Yushchenko. Committee on Bioethics of National Pirogov
Memorial Medical University, Vinnytsya (Protocol Ne 6 from
3.10.2022) found that the studies do not contradict the basic
bioethical standards of the Declaration of Helsinki, the
Council of Europe Convention on Human Rights and
Biomedicine (1977), the relevant WHO regulations and laws
of Ukraine.

Between December 2016 and December 2019 294
patients with acute stroke were recruited (age: 61.94+10.11
years old; 115 females). 129 (44 %) stroke patients with
CSVD (age: 65.78+8.28 years old; 46 females) and 165
(56 %) stroke patients without CSVD (age: 58.93+10.42 years

old; 69 females). The inclusion criteria for CSVD patients
included diagnosis of WMH of presumed vascular origin,
lacunes of presumed vascular origin, EPVS based on current
MRI consensus standards [18]. The total CSVD burden was
assessed by amended CSVD score (0-3 scale, scores
calculated based on the severity of WMH, lacunes, EPVS
(we used CSVD score without atrophy) that was approved in
variety of studies [12].

Image Acquisition

120 patients underwent Magnetic Resonance Imaging
(MRI), 174 - Computed Tomography (CT). Some of the
subjects were imaged only with either MRI or CT, some of
them - both with MRl and CT. MRI was performed on a Philips
Achieve 1.5 T. The brain scanning protocol consisted of a
T1-weighted, T2-weighted, FRAIR and DWI sequences, slice
thickness was 3.5-5 mm. CT was performed on a General
Electric CT/e (ltaly) with a tomographic section thickness of
3-7 mm.

Measurements of the brain morphometry

We calculated such brain parameters as Evans index,
the third ventricle index, Schaltenbrand and Nurnberger
index, the fourth ventricle index, the bicaudate index,
ventricular index, the cella media index (also known as
Schiersmann's index), the Huckman number [19]. We
multiplied the indices by 100 for better representation. We
also measured the width of the longitudinal cerebral fissure
in the anterior part of the frontal lobes, the width of the right
and left insular cisterns and their sum, the maximum width
of the cerebral fissure in the area of the skull vault and the
maximum width of the cerebellar fissure [4]. We assessed
such CSVD featurea, as WMH, lacunes, EPVS. The severity
of WMH was assessed using the Fazekas scale. The scale
grades the severity from 0 to 3 [20]. A lacune typically is a
lesion 3-20 mm in diameter that affects the subcortical white
matter and the deep grey matter of the brain and brainstem.
An enlarged PVS is a dilated space, <3 mm in diameter, with
an ovoid, round, or linear shape, filled with CSF that
surrounds perforating arterioles and venules, as they course
from the subarachnoid space through the brain parenchyma
[1]. Distinguishing among WMH, lacune, and enlarged PVS
can occasionally be challenging by imaging. A marginally
hyperintense rim seen with FLAIR is suggestive of a lacune
instead of enlarged PVS. The typical anatomical location of
enlarged PVS may be the best differentiating feature [21].
Total CSVD burden assessed by simple validate method, if
there were one or more lacunes, one point was added, one
point was added when the deep WMH Fazekas score
reached 2 or periventricular WMH Fazekas score reached 3,
if the number of EPVS at the basal ganglia or centrum
semiovale level reached >10, one point was added [8].

Statistical analysis

We used univariable and multivariable regression
analysis to establish the associations between
morphometric data and CVSD features. Logistic regression
was used in case of binomial, multinomial or ordinal
dependent variable. Linear regression was used in case of
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linear dependent variable. All multivariable analyses were
adjusted for age and sex. Continuous variables were
presented as mean + standard deviations (SD). The results
are shown as odds ratio (OR) and 95 % confidence intervals
(Cl) or as a beta-coefficient in case of linear regression. A p
value <0.05 was considered statistically significant. Two
groups comparison were performed by Student's t-test in
Welch modification in normal distribution or Mann-Whitney
U test if the variables were not normally distributed. Multiple
group comparison were performed by ANOVA in normal
distribution or Kruskal-Wallis test if the variables were not
normally distributed. Categorical variables were presented
as percentages and were compared with Pearson's chi
square test or Fisher's exact test (if the number of observation

were <5). Pearson or Spearman correlation were used to
establish associations between two variables. Statistical
analyses were performed by The jamovi project (2022).
Jamovi (Version 2.2.5) [Computer Software]. Sydney,
Australia and Microsoft Excel.

Results

Age of CSVD-patients was 65.76+8.28 years old, non-
CSVD - 58.93+10.42 years old. Among 129 CSVD patients
83 (64.3 %) were males, 46 (35.7 %) - females. Among
165 non-CSVD patients 96 (58.2 %) were males, 69
(41.8 %) - females. 45 (34.9 %) CSVD patients had a
previous stroke history, while 26 (15.7 %) non-CSVD
reported about previous stroke. Hospitalization time for

Table 1. Brain morphometry depending on the CSVD presence.

Brain measurement CSVD, 129 non-CSVD, 165 p
Evans index 28.12+4.23 26.40+3.47 <0.01
The third ventricle index 5.796+1.681 4.490+1.671 <0.01
Schaltenbrand and Nurnberger index 18.97+6.64 25.47+9.58 <0.01
The fourth ventricle index 12.85+2.24 12.18+1.41 <0.05
Bicaudate index 16.86+3.43 14.33+3.17 <0.01
Ventricular index 1.599+0.261 1.683+0.251 <0.01
Cella media index (Schiersmann's index) 4.719+1.030 5.538+1.193 <0.01
Huckman number 60.05+9.55 54.61+8.54 <0.01
Width of the longitudinal cerebral fissure in the anterior part of the frontal lobes, mm 6.130+1.560 5.097+1.377 <0.01
Width of the right insular cistern, mm 8.226+2.499 6.432+2.379 <0.01
Width of the left insular cistern, mm 8.705+2.553 6.982+2.397 <0.01
Width of the right and left insular cisterns in sum, mm 16.98+4.60 13.41+4.16 <0.01
Maximum width of the cerebral fissure in the area of the skull vault, mm 4.887+1.668 3.899+1.167 <0.01
Maximum width of the cerebellar fissure, mm 2.625+1.265 2.505+1.063 >0.05
Table 2. Brain morphometry depending on the lacunes presence.
Brain measurement T;gjs:g%%f Lacunes-free, 225 p
Evans index 27.53+4.25 27.05+3.81 >0.05
The third ventricle index 5.937+£1.779 4.802+1.721 <0.01
Schaltenbrand and Nurnberger index 18.80+7.20 23.78+9.21 <0.01
The fourth ventricle index 13.01+2.28 12.31+1.68 <0.05
Bicaudate index 16.56+3.41 15.10+3.49 <0.001
Ventricular index 1.626+0.283 1.653+0.251 >0.05
Cella media index (Schiersmann's index) 4.686+0.991 5.323+£1.213 <0.01
Huckman number 59.18+9.80 56.33+£9.19 0.014
Width of the longitudinal cerebral fissure in the anterior part of the frontal lobes, mm 6.181+1.638 5.367+1.468 <0.01
Width of the right insular cistern, mm 8.693+2.453 6.774+2.468 <0.01
Width of the left insular cistern, mm 9.044+2,504 7.352+2.517 <0.01
Width of the right and left insular cisterns in sum, mm 17.84+4.40 14.13+4.46 <0.01
Maximum width of the cerebral fissure in the area of the skull vault, mm 5.037+1.853 4.124+1.294 <0.01
Maximum width of the cerebellar fissure, mm 2.936+1.477 2.448+1.020 <0.01
Vol. 28, Ne4, Page 11-17 13
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Table 3. Brain morphometry depending on the WMH severity.

Brain measurement WMH Fazekas 3, 106 | WMH Fazekas 0-2, 188 p
Evans index 28.42+4.08 26.44+3.64 <0.01
The third ventricle index 5.946+1,.96 4.565+1.709 <0.01
Schaltenbrand and Nurnberger index 18.14+5.51 25.15+9.60 <0.01
The fourth ventricle index 12.92+2.23 12.22+1.54 <0.01
Bicaudate index 17.32+3.44 14.38+3.10 <0.001
Ventricular index 1.580+0.235 1.684+0.263 <0.01
Cella media index (Schiersmann's index) 4.596+0.984 5.508+1.179 <0.01
Huckman number 61.00+9.22 54.74+8.71 <0.01
|\c/)Vbi2tsh, (r);r:]he longitudinal cerebral fissure in the anterior part of the frontal 6.284+1 549 5137+1.384 <0.01
Width of the right insular cistern, mm 8.180+2.549 6.677+2.452 <0.01
Width of the left insular cistern, mm 8.829+2.633 7.123+2.387 <0.01
Width of the right and left insular cisterns in sum, mm 17.07+4.75 13.80+4.25 <0.01
Maximum width of the cerebral fissure in the area of the skull vault, mm 4.946+1.667 3.987+1.258 <0.01
Maximum width of the cerebellar fissure, mm 2.649+1.316 2.507+1.055 >0.05
Table 4. Correlation analysis of brain morphometrics and CSVD features.
Brain measurement WMH sTgt\?:) Aggﬁ:;sf Eg\és EE\S/S
Evans index 0.34*** 0.23*** 0.06 0.14 0.07
The third ventricle index 0.48*** 0.40*** 0.28*** 0.29** 0.18*
Schaltenbrand and Nurnberger index -0.9%x* -0.40%** -0,.8%** -0.29** -0.18*
The fourth ventricle index 0.16** 0.21*** 0.20*** 0.24** 0.05
Bicaudate index 0.47* 0.37*** 0.19** 0.26** 0.11
Ventricular index -0.28*+* | -0.21*** -0.06 -0.12 0.02
Cella media index (Schiersmann's index) -0.41%* | -0.39%** -0.24%x* -0.21** -0.05
Huckman number 0.37** | 0.31** 0.14* 0.20** 0.09
m?th of the longitudinal cerebral fissure in the anterior part of the frontal lobes, 0.34%+ | 0.35%* 0,23k 0.26% 0,31+
Width of the right insular cistern, mm 0.34%** 0.36*** 0.33%** 0.43*** 0.23*
Width of the left insular cistern, mm 0.38*** 0.35%** 0.28*** 0.35%** 0.27*
Width of the right and left insular cisterns in sum, mm 0.41%** 0.42%** 0.35%** 0.45%** 0.29**
Maximum width of the cerebral fissure in the area of the skull vault, mm 0.36*** 0.35%** 0.25%** 0.33*** 0.50***
Maximum width of the cerebellar fissure, mm 0.12* 0.13* 0.22%** 0.28** 0.24*

Note: *p<0.05; **p<0.01; ***p<0.001.

CSVD patients was 10.05+4.62 days, for non-CSVD -
8.94+3.72 days.

Brain morphometry measurements in accordance to
CSVD, lacunes and WMH presence are shown in tables 1,
2, 3 respectively. Correlation analysis of brain
morphometrics and CSVD features are shown in Table 4.

Multivariable regression analysis, adjusted for age and
sex, revealed significant impact of Evans index (OR 1.09,
95 %; CI 1.01-1.16, p=0.018), the third ventricle index (OR
1.42, 95 %; Cl 1.21-1.67, p<0.001), Schaltenbrand and
Nurnberger index (OR 1.42, 95 %; Cl 1.21-1.67, p<0.001),
the fourth ventricle index (OR 1.31, 95 %; Cl 1.13-1.51,

p<0,001), bicaudate index (OR 1.19, 95 %; Cl 1.10-1.30,
p<0.001), cella media index (Schiersmann's index) (OR
0.55, 95 %; Cl 0.42-0.72, p<0.001), Huckman number (OR
1.05, 95 %; Cl 1.02-1.08, p<0.001), width of the longitudinal
cerebral fissure in the anterior part of the frontal lobes (OR
1.46, 95 %; CI 1.22-1.75, p<0.001), width of the left insular
cistern (OR 1.24, 95 %; C11.11-1.39, p<0.001), width of the
right insular cistern (OR 1.31, 95 %; Cl 1.17-1.46, p<0.001),
width of the right and left insular cisterns in sum (OR 1.17,
95 %; Cl 1.10-1.25, p<0.001), width of the cerebral fissure
in the area of the skull vault (OR 1.49, 95 %; Cl 1.21-1.84,
p<0.001) on the CSVD presence.
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Discussion

In this study we explored brain morphological alterations
in a cohort of stroke patients with and without CSVD. We
measured such indicators, as Evans index, the third
ventricle index, Schaltenbrand and Nurnberger index, the
fourth ventricle index, bicaudate index, ventricular index,
cella media index (Schiersmann's index), Huckman
number, width of the longitudinal cerebral fissure in the
anterior part of the frontal lobes, width of the right and left
insular cisterns and its sum, width of the cerebral fissure
in the area of the skull vault, width of the cerebellar fissure.
The results of the present research strongly support that
brain atrophy is a key marker in CSVD.

Our study revealed that compared with the control group,
the CSVD group showed significantly increased almost all
deep indicators as well as cortical sulci span (except width
of the cerebellar fissure). Lacunes and WMH separately also
reflected similar results, however in lacunes group Evans
index and ventricular index did not show significance.
Explanation for it might be that WMH affects brain parenchyma
more diffuse than lacunes. In the other words - CSVD and
its features, like WMH and lacunes promote diminish of the
brain volume, both white and grey matter. Our results showed
that CSVD should be considered a whole-brain disease as
deep and cortical morphometrics were both significantly
altered. Decreasing of white matter volume may lead to loss
of functional connectivity. It can disrupt white matter tracts or
U-fibers that mediate cortical-cortical or cortical-subcortical
connections [17]. Besides, some researches showed that
local white matter lesions may influence the grey matter in
remote areas [13]. So white and grey matter lesions
complement each other [10].

According to our findings, width of the longitudinal
cerebral fissure in the anterior part of the frontal lobes in
CSVD was 6.13+1.56 mm vs 5.10+1.38 mm in non-CSVD,
p<0.001 and width of the right and left insular cisterns in
sum in CSVD was 16.98+4.60 mm vs 13.41+4.16 mm in
non-CSVD, p<0.001. Width of the cerebral fissure in the area
of the skull vault (parietal cortex) was also greater in CSVD
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LIEPEBPANIbHA MOP®OMETPIS! TA 1i KNIHIYHE 3HAYEHHSA NPU 3AXBOPIOBAHHI MANUX CYOAUH MO3KY

Mockoeko C. I1., Bapmiok P. C.

BaxeoprosaHHs Mmanux cyOuH 205108H020 MO3Ky (BMCM) - ue epyna eemepozeHHUX po3nadie, w0 epaxaromb OpibHI nepghopaHmMHi
cyOuHu 20mo8H020 Mo3Ky. KniHidHo 3MCM nposiensiembcsi pisHUMuU cuMnmomamu, makuMu sIK KO2HImueHi, (hyHKUioHasnbHi, aghekmueHi
po3nadu, a makox nakyHapHUM iHCysibmom abo eHympiwHboMO3kosuM KpososusnusoM. SMCM e npuduHoro 25 % ycix iHcynbmie ma
sucmynae Opy20t0 Npu4uUHO OemeHuii nicsisi xeopobu Anbuzelimepa. 3onomum cmarHdapmom diazHocmuku SMCM e Helposidyanizauyisi.
OCHOBHUMU KITHO4OBUMU O3HaKaMu € 2inepiHmeHcusHicmp binoi peyosuHu (nelikoapaios), nakyHu, po3WUpPeHi nepusacKynsipHi mpocmopu,
mo3koea ampoagbisi. [JosedeHo, wio ampoghis MO3Ky 8idiepae cuHepeidHy porib SK y uepebposacKynsipHUX, makK i 8 HelipodeseHepamusHUX
3axeoplo8aHHsIX, WO po3eusardmbCsi y cmapitodyomy MO3Ky. BoHa sidobpaxae KiHuesul 3azanbHUl pe3ynbmam npoz2pecyeaHHs
namoroeiyHuUx npouecis, siki posgusaromscs i3 4acom. [lpozpecysaHHs 3MCM npu3zgodumb 00 MOcmyno8o2o 3MeHWeHHs1 0b'emy
MO3KY, WO MposiensiembCsi 3MiHOK PO3Mipie wiyHo4Kie i 60po3H MO3Ky. Ane npo lo2o macwmabu, Kopensamu ma Hacnioku 8idomo
Hebazamo. Mema AocnidxeHHs - 3'acysamu, Yu KOPesomb MOPGHOMEMPUYHI 3MIHU 201108HO020 MO3KY 3 03Hakamu 3MCM. Y docnidxeHHi
npudHsanu yyacms 129 nayienmis 3i SMCM ma 165 nauieHmie 6e3 S3MCM, y kompux po3suHyecs iHcynbm. Yci xeopi npouwnu
Heliposi3dyanisauiliHe obcmexxeHHs1 3a O0MOMO20K0 MazHIMHO-pe30HaHCHOI ma Komn'tomepHoi momozpadpii. Mu sukopucmanu sik
o0HoghakmopHull, mak i 6azamogakmopHul pespeciliHull aHasi3, a MmakoX KopernsayilHul aHarsis i3 Memoro 8usierieHHs1 8idMiHHocmeU
Yy MopghoMempuyHUX napamempax MO3Ky MK epynamu. baeamoghakmopHuli pespeciliHuli aHasi3, cKopekmosaHul 3a 6iKkoMm i cmammio,
susisue docmoeipHuli enue iHoekcy EsaHca (BLLU 1,09, 95%; Al 1,01-1,16, p=0,018), iHAekcy mpemboe2o wiyHo4ka (BLU 1,42, 95%; A/
1,21-1,67, p<0,001), iHOekcy LLlanmeHbpaHda-HopeHbepeepa (BLU 1,42, 95%; Al 1,21-1,67, p<0,001), iHOekcy Yyemeepmoao wilyHo4YKa
(BL 1,31, 95%; Al 1,13-1,51, p<0,001), 6ikaydansbHoeo iHOekcy (BLU 1,19, 95%; Al 1,10-1,30, p<0,001), iHOekcy Llleepcmana (BLL 0,55,
95%; [l 0,42-0,72, p<0,001), yucna XakmaHa (BLU 1,05, 95%; Al 1,02-1,08, p<0,001), wupuHU no3008XHbOI MO3KOBOI WiMUuHU 8
nepedHiti yacmuHi nobosux yacmok (BLU 1,46, 95%; Al 1,22-1,75, p<0,001), wupuHu nigoi ocmpigkogoi yucmepHu (BLU 1,24, 95% [/
1,11-1,39, p<0,001), wupuHu npaeoi ocmpiekosoi yucmepHu (BLL 1,31, 95% [/ 1,17-1,46, p<0,001), wupuHu rpasoi ma 1igoi cmpiekosux
yucmepH y cymi (BLL 1,17, 95%,; Al 1,10-1,25, p<0,001), wupuHu M0O3K080i winuHu 8 dinsHui ckneniHHs Yepena (BLU 1,49, 95%; Al 1,21-
1,84, p<0,001) Ha HasieHicmb SMCM. LLupuHa no3008xHLOI MO3K08OI WinuHU 8 nepedHbomy 8iddini nobosux Yyacmok rnpu 3MCM
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cmaHosuna 6,13+1,56 mm npomu 5,10+1,38 mm y koHmponbHit epyni (p<0,001), cymapHa wupuHa rpaeoi ma figoi ocmpigKkosux
yucmepH npu SMCM cma+osuna 16,98+4,60 mm npomu 13,41+4,16 mm y epyni konmpomnto, p<0,001. LLlupuHa MO3KOBOI WinuHu 8
dinsiHui ckneniHHs Yepena (Mim'sHOI kopu) makox 6yna binbworo y xeopux i3 SMCM: 5,04+1,85 mm npomu 4,12+1,29 mm, p<0,001.
Takum 4UuHOM, yCi WITyHOYKO8I ma KopmukarsbHi iHOekcu 6ynu 36inbweHumu 8 epyni navienmie 3i SMCM. [aHi pe3ynbmamu eka3syromb
Ha me, wWo MopgoMempuYHi MOKa3HUKU 20/1086HO20 MO3KY micHO noe'sdaHi 3i SMCM i moxympe 6ymu KopucHumu Onisi npo2HO3y8aHHS
Hacniokig iHCynibmy ma KoHcmamauji 3HUXEHHST KO2HIMmU8HUX ¢byHKUIU.

KnrouoBi cnoBa: mMopgomempiss MO3Ky, 3ax80ptogaHHsI Marnux cyOuH MO3KY, iHOekc EeaHca.
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