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2. Diagnosis and predictive value of cerebral small vessel disease in the acute phase of cerebral stroke

Pedepar:

1. Y nuceprauii HaBeJieHi HOBi JaHi 010 BIJIMBY 3aXBOPIOBAaHHS MIJIKUX CyInH MO3KY (3MCM) Ha 6e3nocepeiHi Ta
BigasieHi (0o 5 pokiB) HAC/IiIKX MO3KOBOT'O iHCYJIBTY 3 aHaJIi30M BIDKUBAHOCTI, @ TaKOX BILIMB 3MCM Ha
6esnocepeiHi Ta BigganeHi pe3yapraTi TpoM6boiTuaHoi Tepanii (TJIT). [TokazaHo 6ararorpaHHy ocHOBY 3MCM y
[EePCIEeKTUBI 6i0XiMiYHMX 3MiH, apTepiaJIbHOTO TUCKY Ta HOT0 BapiabeIbHOCTI, 3MiH KPYIIHUX IIpeLepebpaabHuX
apTepil, psAny CyIyTHIX 3aXBOPIOBAaHb, [0 MAIOTh KyMYJISITUBHUI BILJIMB HA PO3BUTOK Ta IIPOrPECyBaHHS XBOPOOU
MiJIKUX cyauH. [IpoBeeHo neTanisoBaHui aHasli3 OKpeMux Noka3HUukiB 3MCM, sk sielikoapaiosy (JIA), j1akyH,
MO3KOBOi aTpodii Ta OKpemMux MOpHOMETPUYHUX [TAPAMETPiB MO3KY, PO3LIMPEHUX IEPUBACKYJIIPHUX [IPOCTOPIB, iX
“peLMNpOKTHUI” BIUIUB OJIMH Ha OJHOTO Ta BHECOK Y “IPOrHOCTUYHMN KOIMK 100 HACIiIKiB MO3KOBOTO

iHcynpTy. HaBepeHi gani mopo nomupeHocTi 3MCM y XBOpUX 3 MO3KOBUM iHCYJIBTOM, a TAKOXK ITOPiBHSIHHS



mosxxnmBocterr MPT ta CKT y Bugsnensi o3nak SMCM. Y XBOpUX 3 roCTpUM iHCY/IbTOM 3a gaHuMu CKT HagBHICTD
3MCM Bigmivanu y 44 % Bunapnkis, 3a ganumMu MPT (3 ypaxyBaHHSIM PO3IIKPEHUX [1ePUBACKYJISIPHUX IIPOCTOPIB) -
67 %. I ue npu Tomy, 10 HasgBHicT, 3MCM ikcyBanu npu CTyIeHi TSKKOCTI Jiefikoapaiosy 3a mkaioto Fazekas 3,
HasIBHOCTI OfiHiei abo Gisblie y1akyH Ta (y Bunagky MPT) - po3mMpeHHs NepUBacKyJISIPHUX IPOCTOPIB 3 - 4 CTyIEHIO
TsOKKOCTI. TOM 4K IHIMUI CTYMiHb TSAXKKOCTI JIA MpociigKoByBanu y 96,6 % XBopux, 3 AKux 37 % Maju TPETii,
HasBHICTb JIaKyH - y 40 %, HelaBHIX JIaKyHaPHUX iHCYJIBTIB - y 31 %, PO3MUPEHUX [IEPUBACKYJISIPHUX IIPOCTOPIB -
MalKe B yCiX XBOPUX, MO3K0OBOi aTpodii - y 70 % xBopux. Moxausocti CKT y nopisusiazi 3 MPT naig ananizy 3MCM
Ta MO0 OKPEMHUX O3HAK XaPAKTEPU3YBAIIMCh BUCOKOIO Ta BKPAl BUCOKOIO BiAATIOBIHICTIO. Y rOCIHITaJIbHOMY I1€Piofi
xBopi i3 3MCM npoBoguiu 6inbuly KinbKicTs Jixkko-gHiB (10,11 + 4,62 npoTu 8,88 + 3,65, p = 0,027), yacrime
noTpebyBasy 30HIOBOrO XxapuyBaHHs (44,6 % npotu 22,1 %, p < 0,001), Ta gosuie 3 HUM nepedysanu (11,1 £ 4,5 nporu
6,8 + 4,0 mixxkogHiB, p < 0,001), IeMOHCTPYBAIM HIDKYi TOKa3HUKHU BiJHOBJIEHHSI HEBPOJIOTIYHUX (PYHKILIN Ta
crabinizauii crany. 3a mkasamu KT, NIHSS, mRS, BI, MMSE. Y nauienTis, skum nposogutu TJIT y Mmeskax
“TepaneBTUYHOrO BikHA” O — 4,5 roJIMH Bif [104aTKy PO3BUTKY CUMIITOMIB, MU CIIOCTEpiraay 6iabll MBUAKUN
PO3BUTOK ilIeMiYHUX 3MiH Yy 30Hi nenymo6pu y rpyni 3MCM 3a ganumu mkanu ASPECTS: megiana (IKP) 9; (7 - 10)
nporu 10; (8 - 10), cepenne 3HayeHHs 8,4 + 1,3 npotu 9,1 + 1,1, p = 0,002 Ta 6inbl1 BUpaKe€HN HAOPSIK MO3Ky. 1o
TOTO X, MU BifiMiuasiy JOCTOBIPHO 6ibIy KifbKicTh HeratuHoro pesysbraty TJIT y xBopux i3 3MCM (10,8 % npoTu
2,0 %, p < 0,001) 6e3nocepeHbO MicCs IPOLIEAYPY, 3a3BUYAM BHACIIOK CUMIITOMAaTUYHOI reMopariyHoi
TpaHc@opmauii. [Tpote y goBrorpusaniii nepcrekTusi (3 — 5 pokis) npu 3actocysanHi TJIT gocToBipHUX
BiZIMiHHOCTE! MiX rpynamu He 6yJ1o 3HaigeHo. Okpim 3MCM, Ha HeratuBHuUi Hacaigok TJIT BiinMBanu piBeHb
HeBpoJioriyHoro pedinuty 3a mkanot NIHSS, piBeHs ¢ibpuHOreHy Ta kpeatuHiny. [1py aHasnizi BUKMBAHOCTI 10 5
POKiB BifHOMIEHHSs pu3ukiB npu 3MCM 3a ogHOdaKTOPHUM KpuTepieM ckiano 5,13, 95 % [I 2,61 - 10,07, p < 0,001,
3a 6araTodakropHuM - 3,35, 95 % 111,64 - 6,85, p = 0,001. TobTO, BipOrinHiCTh CMEPTi y 5-TH PiyHill NepCHeKTruBi
nicss iHCyIbTYy 3a HasiBHOCTI 3MCM 36isbIyBanach 6ibIl HIX Y Tpy pasy, HE3aJIeSKHO Bif BiKy, cTaTi, po3mMipy
iHCYJIBTHOTO BOIHMILA Ta KOMOPOigHOi narosorii. OKpeMo, HasiBHICTb JIaKyH, PO3LIMPEHUX [1€PUBACKYJISIPHUX
npoctopis (PTIBII) Ha piBHi 6a3an1bHUX S1€P, 3 CTYNiHb TSDKKOCTI JIA Ta 1oro HenpasuibHa (pOpMa BiTHOCHO I1aJKO1
IIOCTOBIPHO aCOLOBAJINCH 3i CMEPTHICTIO. Y JOBrOTPUBAJIiN NIEPCIIEKTUBI, IPU3HAYEHHS aHTUENIPECAHTIB
MTO3UTUBHO KOPEJIIOBAJIO i3 HACIIIAKAMU IHCYJIbTY Ta BUKUBAHICTIO XBOPUX. ByJl0 BUSBIIEHO, 1O 3MiHU
xapakrepucTuk AT Ta iioro BapiabesibHOCTI BiflirpaloTh CyTTEBY poJjib y po3BUTKY 3MCM, 0co61BO jeiikoapaio3y Ta
PTIBII Ha piBHi 6a3anbHux sigep. OKpim NpsiMOro BILIMBY BapiabesibHOCTI AT Ha po3BuTok 3MCM, BiporigHo icHye i
3BOPOTHUM, penunpokTHUH BB 3MCM Ha nifgsuineHy BapiabesnpHicTs AT - 3rifHO rinote3n HeHpoO-BaCKyJISIPHOI
B3aeMogii. ¥ 6ararodakTopHOMY aHali3i 6yJ10 BCTAaHOBJIEHO, 110 PiBEHb CTEHO3Y €KCTPaKpaHiaJbHUX CYVH
acolioBascs i3 HagBHicTI0O 3MCM. 3rifHO OTPMMaHUX JaHUX, cepel] 1ab0paTOPHUX MTOKAa3HUKIB (QiOpUHOrEH,
KPEaTHHIH Ta CEYOBMHA HE3aJIEKHO BiJl BiKy Ta CTaTi acouitosnucs 3 HasBHiCTIO SMCM. OTpuMati faHi J03BOJISIIOTh
NiABUIIMTY SIKICTb AialrHOCTUKH, IPOTHO3YBAaTU OGe3rocepes i Ta BiasieHi HacaiIKu Liepebpo-BacKyJIIpHUX
3aXBOPIOBaHb. BU3HAUEHHS CTyIIE€HS TSKKOCTI Ta 0COOIMBOCTEN HelpoBizyasisaliiiHoro noprpety 3MCM
IIO3BOJIMTH SIKiCHiIIE CTPATU(IKyBaTH XBOPUX LIOJ0 BUOOPY TAKTUKM JIIKyBaHHS, IPEBEHTUBHUX Ta peabiiTaliiHux

3aX0]IiB.

2. The Thesis provides new data on the impact of cerebral small vessel disease (CSVD) and its individual
components on the short and long-term (up to 5 years) consequences of stroke with survival analysis, as well as
the impact of CSVD on the short and long-term results of thrombolytic therapy (TLT). The versatile basis of CSVD
in the perspective of biochemical changes, blood pressure and its variability, changes in the large precerebral
arteries, a number of concomitant diseases, which have a cumulative effect on the development and progression of
the CSVD, is shown. A detailed analysis of individual markers of CSVD, such as leukoaraiosis (LA), lacunes, brain
atrophy and individual morphometric parameters of the brain, enlarged perivascular spaces (EPVS), as well as their
"reciprocal” influence on each other and contribution to the "prognostic basket" regarding the consequences of
stroke was carried out. The data on the prevalence of CSVD in patients with cerebral stroke are given, as well as a
comparison of the agreement between MRI and CT scan in detecting signs of CSVD. In patients with an acute
stroke, according to CT, the presence of CSVD was noted in 44% of patients, according to MRI (including EPVS) -



67%. And this despite the fact that the presence of CSVD was recorded at the degree of LA according to the
Fazekas scale - 3, the presence of one or more lacunes and (in MRI) - EPVS of 3-4 degrees. Moreover, 96.6% of
patients had at least the first degree of LA, of which 37% had the third, the presence of lacunes - was up to 40%,
recent lacunar infarcts - up to 31%, EPVS - in almost all patients, brain atrophy - up to 70% of the patients. The CT
- MRI agreements of CSVD markers were near perfect. During the hospitalization time, patients with CSVD spent
more days (10.11 + 4.62 vs. 8.88 = 3.65, p = 0.027), more often required tube feeding (44.6% vs. 22.1%, p < 0.001), and
were with it longer (11.1 + 4.5 vs. 6.8 £ 4.0, p < 0.001), showed lower rates of recovery of neurological functions
according to GCS, NIHSS, mRS, BI, MMSE scales. In patients underwent TLT within the therapeutic time window of
0 - 4.5 hours after symptoms onset, we observed a faster evolution of ischemic penumbra in CSVD group
according to the ASPECTS scale (8.4 = 1.3 vs. 9.1 £ 1.1, p = 0.002) and more severe brain edema. In addition, we
found a significantly higher number of negative TLT results in patients with CSVD (10.8% vs. 2.0%, p < 0.001) right
after the procedure, usually due to symptomatic hemorrhagic transformation. However, in the long-term outcome
(3 - 5 years), no significant differences between groups were found. In addition to CSVD, the negative outcome of
TLT was influenced by the severity of neurological deficit according to the NIHSS scale, the level of fibrinogen and
creatinine. In the survival analysis up to 5 years, the hazard ratio for CSVD according to the univariate analysis was
5.13, 95% CI 2.61 - 10.07, p < 0.001, according to the multivariate analysis, adjusted of age, sex, stroke volume and
comorbid pathologies - 3.35, 95% CI 1.64 - 6.85, p = 0.001. So, the probability of death in a 5-year perspective in the
presence of CSVD increased by more than three times. Separately, the presence of lacunes, enlarged perivascular
spaces (EPVS) at the level of the basal ganglia and grade 3 LA had a significant impact on mortality, as well as the
irregular shape of LA (in contrary to smooth shape). In the long-term perspective, antidepressants showed positive
associations with stroke outcome and patients survival. We found that changes of blood pressure and its variability
have a significant role in the CSVD progression, especially for leukoaraiosis and EPVS at the level of the basal
ganglia. Moreover, the impact of blood pressure variability on CSVD, can have a reverse, reciprocal effect - CSVD
may cause increased blood pressure variability - according to the hypothesis of neuro-vascular coupling. We
found that the level of extracranial vessels stenosis was also associated with the presence of CSVD. According to
the multivariable analysis, fibrinogen, creatinine and urea were associated with CSVD. Our data can help to
improve the quality of diagnostics, predict short and long-term consequences of cerebrovascular diseases.
Determining the severity and neuroimaging features of CSVD can contribute to better patients stratification,
decision making of treatment, preventive and rehabilitation strategies.
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