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2. Features of vertebrobasilar hemodynamics in pathology of the cervical spine in young people

Pedepar:

1. Y puceprauii N0JJaHO TEOPETUYHE y3araJbHEHHS Ta HOBE PillleHHS HayKOBOTO 3aBIAHHS — MiIBULIEHHS
e(eKTUBHOCTI IPOMEHEBO] [iarHOCTUKY reéMOAMHAMIYHUX 3MiH y BEPTe6PO0A3UIISIPHiil cucTeMi IpY HAG1/IbII
[OIIMPEHHUX [aTOJIOTisIX LIMHHOTO BNy Xpe6Ta y MOJIOAUX JII0Jeil MIJIIXOM PO3POOKY KpUTEPiiB IOpYIIeHHS
KPOBOTOKY 32 IO[IOMOT'0I0 METOAY YJIbTPa3ByKOBOi gomniieporpadii 3 BUKOpUCTaHHAM (PYHKIIOHATIBHUX NIPOO. Y
IOCTIiIpKEHHS BKIIIoYeHO 149 nanjieHTiB BikoM 18 - 44 pokiB i3 naTosorismMu muiHoro Binniny xpeo6ra (L1BX), mo
HapyacTile TparisioThCs y KIiHIYHINA TpakTyLi. 3a peaysibTataMu peHTreHorpadii, MarHiTHO-pe30HaHCHO]
tomorpadii (MPT) ta ynpTpasBykoBoro gociuimkeHHs (Y3/I) y Hux 6yJo 1iarHOCTOBaHO: HECTAOIbHICTb MUIHUX
xpe6uis (HIIX) y 43 Bunagkax, i3 HUX y 34 XBOpUX - y IO€IHAHHI 3 YHKOBepTeOpaibHUM apTpo3oM (YBA); aTnanTto-
aKkcianbHy HecTabinbHiCTh (AAH) - y 36; npoTpysito mixkxpebuesux guckis (MX]) - y 67 i rpuxky -y 29. B ninomy y
149 oci6 peectpyBanucs 209 natosnorii. AAH y 9 Bunankax noegnysanacs 3 HIIX, y 6 - 3 VBA, y 5 - 3 npoTpysieo iy



2 - 3 rpwkero MXJI. HIIIX y 34 nanjieHTiB crionmyyanacs 3 YBA |,y 8 (3,8+1,3%) - 3 mpoTpysieio i y 4 - 3 rpuxketo MX]I. 13
moJsioaux oci6 3 HIIIX ta YBA 6yso chopmoBaHo neputy rpymny. [IpoTpysis guckis, okpim AAH i HIIIX, B 13 Bunangkax
IoeJIHyBasacs 3 rpwkero. [lanienTy 3 nporpysieto Ta rpuwkero MX]] ckiany eguHy rpymy. Y KOKHiN Py KiJbKiCThb
BUIAJIKiB OCHOBHOI naToJiorii foctosipHo (p<0,001) nepesuiysana inui. I'pyny NopiBHSIHHS CTaHOBUJIM 37 MOJIOAUX
sogeii Bikom 18-35 pokis 6e3 nartostorii [IIBX. lonmieporpadist npoBogusiacs Ha yabTpa3BykoBoMy ckaHepi Philips
HD - 11 B gianazoHi yactoT 4-9 MI'u. HagiitHicTb i OCTOBIpHICTS (TOGTO afJ€eKBATHICTb) AiarHOCTUYHUX METOIiB
BU3HAYaJINCS HACTYITHMMU 3arajibHONIPUNUHATUMU KJIACUYHMMU TIOKa3HUKaMU: Yy TIIUBICTb, ClIeUQiuHICTb,
nepen6adyBaHiCTb, TOYHICTb, €(PEeKTUBHICTb. CTaTUCTUYHA 06POOKA OTPUMAHUX AAHUX [TPOBOAMIIACS 3
BUKOPUCTAHHSAM CTaTUCTUYHOTO nakera Microsoft® Excel 97 nig komn'totepis Tuny IBM PC. B ycix rpynax
BMBYAJIMCS KiJIbKiCHI TapaMeTpu KPOBOTOKY B xpebeTHUX apTepisix (XA) i3 3acTocyBaHHSAM (PYHKLiIOHAJIbHUX IIP0O6. ¥
rpymi nauienTis i3 HIIIX y 24 Bunaskax [iarHOCTyBaBCsl aHTENNCTe3, y 19 - peTposmcTe3 04HOro abo ABOX MIMIHUX
xpe6uiB. BusHavyanu nikoBy cucrosliuny (Vs) Ta KiHleBy mBuaKicTs (Vd) giactony, iHgekcu nepudepuyHoro ornopy
(RI) i nynbcaTuBHOCTi (PI), xBUnuHHUN 06'eM KpoBOTOKY (XOK-Vvol) y II cermenTi XA B HEHTpasbHOMY I10JIO>KEHHI
rOJIOBY, IIPM 3TMHAHHI Ta pO3TMHAHHI, icuaTepasbHil i KOHTpaaTepanbHil poTauii rososu (JIPT i KJIPT). ¥
Nali€eHTIiB 3 aHTEJIMCTE30M BEJIMUMHA VS NIpY PO3rMHaHHi rosnosu crtaHosuia 32.1+3.4 cm/c, RI - 0.71+0.03, XOK -
84+7 M1 /xB, 0 KocToBipHO (p<0,05) HIKYE, HDK MIPU PEeTPOJIUCTE3], @ TAKOK B OOCTEXKEHUX IOPIBHSJIBHOI rpynu. ¥
NaliEHTIB i3 peTPOJIUCTE30M HaliMeHIy BeanyuHny Vs (31.5£3.1 cM/c) 3adikcoBaHO NpU 3TMHAHHI T'OJI0BY,
nokasHuku RI - 0.72+0.03, XOK - 87+8 mi1/xB 6ynu 1ocToBipHO (p<0,05) HUKYMMU, HDK IIPU aHTEIUCTE3i 1y
3popoBux oci6. [Tpu niBo6iuHil soKamnisanii YBA HalimeHma Vs peectpyBanacs B niBiit XA nipu IJIPT' i craHoBUIA
31.2+2.9 cm/c, RI - 0.72+0.03, PI - 1.03+0.06, a XOK - 85+9 M1 /xB, nocToBipHO (p<0,05) HI>K4e, HDXK B IpaBiil XA
npu IJIPT y nauieHTiB 3 0AHOMMEHHOIO JIOKaslizauielo YBA. ¥V rpymi nauieHTis 3 sokamnisanieto YBA cpasa Vs 6yina
HaliMeHIIo10 B npaBiit XA i cranoBuna 30.4+3.2 cm/c, RI - 0.73+0.03, PI - 1.04+0.06, XOK - 81+8 M1 /xB —
nmoctoBipHO (p<0,05) MeHIle, Hi’K TOKa3HUKMU JI1iBoi XA y naljieHTiB 3 OHONMEHHOIO JioKkamizauieto YBA. V rpymi
naujeHTiB 3 AAH ponnneporpadist npoBoguinacs B I1i 11l cermeHTax XA B HeTpanbHOMY 10J10>KeHHi, ipu JIPT i
KJIPT. RI B niBiit XA 6yB Han6inbmum rnpu KJIPT i cranosus 0,71+0,03, mo pnocrosipHO (p<0,01) Buine, HX B
KkoHTpoi. [Tpu KJIPT' Vs B npasiit XA craHoBuna 54,9+5,1 cm/c, npu UIPT - 37,4+3,6 cm/c (p<0,01), a B rpymi
nopiBHsHHA - 47,8+4,3 cm/c. RI B paBiit XA npu KJIPT nopisnioBas 0,70+0,03, a npu IJIPT - 0,69+0,03, mo
noctoBipHo (p<0,05) Bulle, HiX y 310poBUX 0ci6. Haitbinbue 3HaueHHs PI masno micue B niBiit XA npu KJIPT -
1,05+0,07, mo goctoBipHo (p<0,05) Buiie, HiX B KOHTpoJii. Halimenmie 3HadeHHs XOK Takox Bif3Havanocs B JiBiii
XA npu KJIPT - 92+10 m71/xB., mo 6ysio noctoBipHO (p<0,05) MeHIue, HiX B rpyni nopiBHSAHHS. BcTaHOBIEHO, 10 I1pU
AAH ob6epTasbHi pyxu rojIoBY PU3BOISTS [10 MOTiplIeHHs IOKa3HUKIB remoayuHaMiky B 111 cermenTi XA y BUrisgi
sHKeHHA XOK, 3pocranns sesnunnau Rl i PL. IIpu UIPT mBrakicTe KpOBOTOKY B XA 3HMXKY€ETbCA, a ipu KJIPT,
HaBIIaKH, 30i/1bIIyeThCs. Pi3HNIIS B TOPIBHSIHHI 3 TOKa3HNKAaMU TeMOJIMHAMIKU KOHTpJIaTepasibHOI apTepii Ta
IAHHMMMU 3[0pOBUX 0cib 3Hauywa. YaprpacoHorpadiuny (YCI) ouinky 3mid B MX]I i xpebeTHOMY KaHami (XK)
BMKOHAHO B 67 IMCKax 3 IPOTPYy3i€eto i B 29 - 3 rpwketo y 70 nanientis. YCI' LIBX npoBogunac Big C2 - C3 go C7 -
Th1 B caritanpHill Ta akcianpHil npoekuisx. 36ir pesyasraTtiB MPT i YCI' cnioctepirascs B 64 (95,5+2,5%) BUunagkax
MpPOTPYa3ii.

2. The dissertation presents a theoretical generalization and a new solution to a scientific task - increasing the
efficiency of radiologic diagnostics of hemodynamic changes in the vertebro-basilar system in the most common
pathologies of the cervical spine in young people by developing criteria for impaired blood flow with the help of
the method of ultrasound Dopplerography using functional tests. The study included 149 patients aged 18-44 years
with the most common pathologies of the cervical spine (CS), in whom the results of X-ray, MRI and ultrasound
were diagnosed: cervical vertebral instability (CVI) in 43 cases - of which in 34 cases in combination with
uncovertebral arthrosis (UVA); atlantoaxial instability (AAI) in 36 cases; protrusion of intervertebral discs (IVD) in 67
cases and hernia in 29 cases, respectively. In total, 209 pathologies were recorded in 149 patients. AAI was
combined with CVIin 9 cases, with UVA in 6 cases, with protrusion in 5 cases and with IVD hernia in 2 cases. CVI in
34 cases was combined with UVA, in 8 (3.8 + 1.3%) with protrusion, and in 4 cases with IVD hernia. CVI and UVA
formed a single group. Protrusion of discs, except for AAI and CVI, was combined with hernia in 13 cases. Patients



with IVD protrusion and hernia formed a single group. In each group, the number of underlying pathology
significantly (p<0.001) exceeded the rest. Comparative group (CG) consisted of 37 people aged 18-35 years, without
pathology of the CS. Doppler sonography was performed on a Philips HD-11 ultrasound scanner in the frequency
range of 4-9 MHz. The reliability of the data obtained was determined using standard statistical methods. In all
groups, the quantitative parameters of blood flow in the vertebral arteries (VA) were studied using functional tests.
In the group of patients with CVI, 24 were diagnosed with antelisthesis, and 19 with retrolisthesis of one or two
cervical vertebrae. Peak systolic (Vs), end diastolic velocity (Vd), resistance index (RI) and pulsative index (PI),
minute blood flow volume (MBFV - Vvol) in the second segment of the VA in the neutral (NP), flexion (C) and
extension (R) of the head, in its ipsilateral and contralateral rotation (ILHR and CLHR). In patients with
antelisthesis, the value of Vs during head extension was 32.1+3.4 cm/s, RI - 0.71+0.03, MBFV - 84+7 ml/min,
significantly (P<0.05) lower than with retrolisthesis, as well as in CG. In patients with retrolisthesis, the lowest Vs
was found during head flexion and was 31.5+3.1 cm /s, RI - 0.72+0.03, MBFV - 87+8 ml /min, significantly (p<0.05)
lower than with antelisthesis and in CG. With left-sided localization of UVA the smallest Vs was registered in the
left VA with ILR and amounted to 31.2 + 2.9 cm /s, Rl index - 0.72+0.03, PI - 1.03+0.06, and MBFV - 85+9 ml /min,
significantly (p<0, 05) is lower than in the right VA in ILR in patients with the same localization of UVA. In the
group of patients with UVA localization on the right, Vs was the smallest in the right VA and amounted to 30.4+3.2
cm /s, Rl index - 0.73+£0.03, PI - 1.04+0.06, MBFV - 81 + 8 ml /min - significantly (p<0, 05) is less than the indices of
the left VA in patients with the same localization of UVA. In the group of patients with AAI, the Doppler
ultrasonography was performed in the second and third segments of the VA in the neutral position, with ILHR and
CLHR. The Rl in the left VA was the highest in CLHR and amounted to 0.71+0.03, which is significantly (p<0.01)
higher than in the CG. With CLHR, Vs in the right VA was 54.9+5.1 cm/sec, with ILHR - 37.4+3.6 cm/sec (p<0.01),
and in CG - 47.8+4.3 cm/sec. The Rl in the right VA with CLHR was 0.70+0.03, and with ILHR - 0.69+0.03, which is
significantly (P<0.05) higher than in CG. The highest value of PI took place in the left VA with CLHR and amounted
to 1.05+0.07, which is significantly (p<0.05) higher than in CG. The smallest MBFV was also noted in the left VA with
CLHR and was 92+10 ml/min - significantly (p<0.05) less than in CG. It was found that in AAI, rotational
movements of the head lead to a deterioration in hemodynamic parameters in the third segment of the VA in the
form of a decrease in MBFV, an increase in RI and PI values. With ILHR the blood flow velocity in ipsilateral VA
decreases, while with CLHR, on the contrary, it increases. The difference in comparison with the hemodynamic
parameters of the contralateral artery and with the data of healthy individuals is significantly. USG assessment of
changes in the IVD and the spinal canal (PC) was carried out in 67 discs with protrusion and in 29 discs with
herniation in 70 patients. USG of CS was performed from C2-C3 to C7-Thl in sagittal and axial projections.
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KBasigikamis: n.menn., npodecop, 14.01.23
Imentudikarop ORCID ID: 0000-0002-7264-7036
JoparkoBa indopmamnist:

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/I,I[I/I‘{HOi 0Co0M: Jlep>kaBHe HEKOMepLiiHe nianprueMcTso "HanioHanbHui

IHCTUTYT paKy"

Kopg 3a €IPIIOY: 02011976

Micue3HaxoaKeHHS: ByJ1. FOnii 3panoBebkoi, 6ya. 33 /43, Kuis, 03022, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kosapenko TersiHa MapartiBHa

2. Tetiana Kozarenko

KBasidikamis: n.men.n., npodecop, 14.01.23
ImenTudikarop ORCID ID: 0000-0002-0838-9773
JoparkoBa indopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuU# yHIBEPCUTET OXOPOHU 3[10POB'st YKpaiHu iMeHi
I1. JI. Hlynuka

Kopg 3a €IPIIOY: 01896702

Micuesnaxomxeunﬂ: ByJI. [lJoporoxuipka, oya. 9, Kuis, 04112, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ MiHicTepCTBO OXOPOHHU 310POB 51 YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buiue Im'sa I1o-6aThKOBI:
1. Konomiituenko IOpiit AnaToniinoBuy

2. YURII KOLOMIICHENKO
KBasigikamis: k. men, 1., gor,, 14.01.23

ImenTudikarop ORCID ID: 0000-0002-3723-0921



JoparkoBa iHdpopmamnist:

IIoBHe HaﬁMeHyBaHHH lopn,zmqﬂoi 0COOM: XapkiBCbKa MEMYHA aKANEMIsI TTICIISOUIITIOMHOL OCBITH

Kopg 3a €IPIIOY: 01896872

Micue3HaxoaKeHHS: ByJI. AMOCOBa, 6yz. 58, XapkiB, XapkiBcbkuil p-H., 61176, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

ByacHe Ilpi3Buiie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

llep6ina Oser BosoguMupoBry

[llep6ina Oser BomoguMupoBud

Ceprorina Harasis OnekciiBHa

VKpIHTEI

Opuenko Tersna AHaTostiiBHA



