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PE3IOME

AKTyanbHICTb. Y CTPYKTYpi CYyANHHMX NOPYLUEHb NPU LIEPBiKOrEeHHOMY roflIoBHOMY 6011t0
(LiIrB) 3HayHe micue 3arimaloTb posnaam LepebpanbHoi BEHO3HOT LMPKYnALil. Y HagBHUX
nybnikauisx BiACYTHi AaHi LLOA0 NOPIBHAMNBLHOIO AOCNIMKEHHS CTaHy BEHO3HOI MO3KOBOT
remoguHamikn y nauieHTis 3 LB y npoueci natoreHeTMYHOro nikyBaHHS MOpPYLUEHb
BEHO3HOro MO3KOBOTO KPOBOOOIrYy.

Meta poboTn — guHamiyHe AOCHIOAXEHHS LepebpanbHOro BEHO3HOrO KPOBOTOKY Ta
pPeakTMBHOCTI BEHO3HOI reMoanHamikv y nauieHTiB 3 LIF'B Ha Tni nikyBaHHSA AiOCMiHOM.
Matepianu Ta meToau. NpoBeneHo KniHiko-gonnneporpadivyHe o6cTexeHHs 37 nauieHTis
3 LIFG Bikom 18-45 pokiB, i3 H1x LepsikokpaHianria (LIKA) — y 21 naujieHTa, 3agHii WWnHUA
cumnatnyHui cuHppom bappe-Tlbey (CBIT) — 16 nauieHTis. [JocnigXyBanucst NokasHWKM
MakcumarbHOI LBMAKOCTI KpoBOTOKY (Vmax) y xpebeTHux (XB) BeHax, 6a3anbHunx BeHax
PoseHtans (BB), npamomy cunyci (MC), koediuieHTn peaktnBHoCTi Ha opto- (OH) Ta
aHToptoctatuyHe (AOH) HaBaHTaxeHHs B XB (KpxBOH, KpxsAOH) Ta MC (KpncOH,
Kpnc AOH) sik boHOBI NOkasHUKM Ta Ha TNi 3aCTOCYBaHHS AiOCMiHY.

Pesynbratn. Y nauienTtiB 3 LIFB crnoctepiranocsa nigcuneHHs Vmax 3 akueHtom no BB
y rpyni LIKA Ta 3 akueHtom no XB Ta INC y rpyni CBJ1. MNMpn OH y XB y rpynax nauieHTis
i3 LKA T1a CBJl Big3Hayanacsi rinopeakTuBHicTb, Binbly BupaxeHa npu LIKA. KpncOH
He Bynu cyTtTeBo 3miHeHi. [poBeaeHHss AOH aemoHCTpyBano rinopeakTvBHiCTb y XB Ta
3HayHy rineppeakTusHicTb y [C, 6inbLu BupaxeHy y nauienTis i3 CBJ1. Ha Tni 3actocyBaHHs
niocMiHy BiasHavyanocsi 3HwkeHHs Vmax no XB, BB Ta NC, a Takox 3HwkeHHss KpncAOH.
BucHoBku. Mpu LG Big3Ha4yanucsa o3Haku BEHO3HOI ANCLMPKYNALii, NPUYOMYy BOHM
6ynun Ginbw BupaxeHumn B BB y nauienTiB i3 LIKA, a Takox y XB Ta MC — y naujieHTis
i3 CBJ1. Takox BcTaHoBneHo rineppeakTuBHicTe Ha AOH y TC, wo cBigunts npo
CYOKnNiHiYHY iHTpakpaHianbHy BeHO3HY rinepTeHsito. [ig BNInMBOM mnikyBaHHS AiOCMIHOM
crocTepiranocs nokpalleHHs BEHO3HOI reMofMHaMiki, HaviBupasHiwe y XB, a Takox
crabinisauis nokasHukie KpncAOH. TeHnaeHuiss [o Hopmanisauii 3MiHEHUX MOKa3HWUKIB
BEHO3HOIO KPOBOTOKY Ha Tri NiKyBaHHS AiOCMIHOM AEMOHCTPYE 3HAYYLLiCTb LUBUAKICHNX
MOKa3HUKIB KPOBOTOKY MO LiepebpanbHuX BeHax AN BU3HAYEHHS! CTYMeHs BEHO3HOI
OMCLUMPKYNALIT Ta KOHTPOIIO 3a e(PEKTUBHICTIO NiKyBaHHA nauieHTiB 3 LIIB.
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ABSTRACT

Background. Cerebral venous circulation disorders occupy a significant place in the
structure of vascular disorders in cervicogenic headache (CH). Available publications
lack data on a comparative study of the state of venous cerebral hemodynamics in
patients with CH during pathogenetic treatment of venous cerebral circulation disorders.
Ruprose — dynamic study of cerebral venous blood flow and venous hemodynamic
reactivity in patients with CH on the background of diosmin treatment.

Materials and methods. A clinical and Doppler examination of 37 patients with CH
aged 18 to 45 years was performed, in particular, cervicocranialgia (CCA) — 21 patients,
posterior cervical sympathetic Barré—Lieu syndrome (BLS) — 16 patients. The maximum
blood flow velocity (Vmax) in the vertebral (VV) veins, basal veins of Rosenthal (BV),
straight sinus (SS), and the coefficient of reactivity to ortho- (OL) and antiorthostatic
(AOL) loading in the VV (CrvvOL, CrvwvAOL) and SS (CrssOL, CrssAOL) as background
indicators and against the backround of diosmin use were studied.

Results. In patients with CH, Vmax was increased with an emphasis on BV in the
CCA group and with an emphasis on VV and SS in the BLS group. In OL in VV in the
groups of patients with CCA and BLS, hyporeactivity was noted, more pronounced in
CCA. CrssOLwere not significantly change SS, more pronounced in patients with BLS.
Against the background of diosmin use there was a decrease in Vmaxin VV, BV and SS,
as well as a decrease in CrdsAOL.

Conclusions. In CH, signs of venous dyscirculation were noted, and they were more
pronounced in BV in patients with CCA, as well as in VV and SS in patients with BLS.
Hyperreactivity to AOL was also found in SS, which indicates subclinical intracranial
venous hypertension. Under the influence of diosmin treatment, an improvement in
venous hemodynamics was observed, most pronounced in VV, as well as stabilization
of CrssOL indicators. The tendency to normalize the changed indicators of venous
blood flow against the background of diosmin treatment demonstrates the significance
of the velocity indicators of blood flow in the cerebral veins for determining the degree of
venous dyscirculation and monitoring the effectiveness of treatment in patients with CH.

Kalashnikov VY, Stoyanov OM, Vastyanov RS, Melnik YuV, Kugel Yal. Diagnosis and correction of venous dyscircu-
lation in patients with cervicogenic headache. Psychiatry, Neurology and Medical Psychology. 2026;13(1(33)):25-33.
DOI: https://doi.org/10.26565/2312-5675-2025-33-02

BCTYN

LlepBikoreHHun

ronoHui  6inb  (LUI'B)

INTRODUCTION

abo 6inb, Cervical headache (CH), or pain due to cervical

3yMOBIEHWUIA MaToOmorielo WWAHOro Biadiny xpebra, sk
npaBuIo, OAHOBIYHWMIA, LUMAHO-MOTMIIMYHOI foKani3auii,
YiTKO MOB’A3aHUIA 3 pyxamu B LUMNHOMY BifAini (moBopoTw,
Haxunu rofoBu, HespyyHa nosa Towo) [1]. Oanui 6inb
NOCUIMIOETLCS NMPU NEBHMX pyxax abo B NEBHMX NOMOXEHHSAX
ronosu. CnocTepiraeTbes ippagiauis 3 NOTUAMYHOI AiNSHKN
Ha nepeaHIo YacTuHy ronosu. NogpasHeHHs LepBikanbHUX
CTPYKTYP, SIKi iIHHEPBYIOTbCS CMMHHUMK HepBamun C1, C2 i
C3 moxe 6ytn pxepenom LG [2].

Y 6inbwocTi Bunaakie LIF6 BMHUKae npu gereHepa-
TUBHO-OUCTPOMDIYHMX 3MiHaX Yy LWMAHOMY Biaaini xpebTa,
LLIO NPM3BOASTE 40 KOMMpecii abo nogpa3HeHHSA HEPBOBUX
KOPIHUiB Ta CUMNaTUYHMX HEPBIB M’A13iB LUKT Ta NOTUITNYHOT
ainaHkn[3]. Y natoreHesi LIMB 6epyTb yyacTb nepudepunyHi
Ta LieHTpanbHi MexaHi3aMu, BeNvKe 3Ha4eHHs MakoTb 3MiHa
pPEeaKkTUBHOCTI CTPYKTYp niMBiKO-pETUKYNAPHOIO KOMIM-
NieKcy Ta MOPYLUEHHSI aHTMHOLIMUENTUBHOIO KOHTPOMO
[4, 5]. HenposisyanisauiiHi gocnigXeHHs y naujieHTiB i3
L6 gemoHcTpyBanu BUMPSAMIEHHS LUMAHOIO 1OpAo3Y,

spine pathology, is usually unilateral, cervicoccipital, and
clearly associated with movements in the cervical spine
(turns, head tilts, awkward postures, etc.) [1]. This pain is
aggravated by certain movements or in certain positions
of the head. There is irradiation from the occipital region
to the front of the head. Irritation of cervical structures
innervated by spinal nerves C1, C2, and C3 may be the
source of cervical neuropathic pain [2].

In most cases, CH occurs with degenerative-dystrophic
changes in the cervical spine, leading to compression or
irritation of the nerve roots and sympathetic nerves of the
muscles of the neck and occipital region [3]. Peripheral and
central mechanisms are involved in the pathogenesis of CH,
and changes in the reactivity of the limbic-reticular complex
structures and impaired antinociceptive control are of great
importance [4, 5]. Neuroimaging studies in patients with CH
have demonstrated straightening of the cervical lordosis,
protrusion of intervertebral discs, and hypermobility of the
spinal motor segments at the cervical level [2].
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npoTpysii MixxxpebueBmx AuUckiB, rinepMobinbHiCTL xpe-
GETHO-PYXOBMX CETMEHTIB Ha LUMAHOMY piBHI [2].

B abcontoTHoi GinbLocTi nauieHTis 3 LB Big3Havanocs
3HaYHe NopYLUEHHSI KDOBOTOKY Mo XpebeTHMX apTepisx (XA),
noB’s3aHe 3 NaTonoriYHMMU 3MiHaMU B KICTKOBO-3B’A3KOBOMY
anapari WuirHoro Biadiny xpebTta, NpubnmMaHoO y NONoBUHU
obCcTexeHux  cnocTepiranvcst  MOpYLUEHHST  BEHO3HOTO
KpoBOTOKY [6, 7]. MNoka3Huku remoamHamiki 30e6inbLioro
Marnu CTiiKWI XxapakTep acuMeTpii, NOBIYHO NiATBEPAXKYOUN
BpoaxeHun reHe3 3miH y XA [6, 8]. JonnneporpadiyHa
OLliHKa KpOBOTOKY MariCTpanbHUMK apTepisiMu ronosu i Wi
y NaLieHTiB 3 pi3HMMK TnNamu ronoeHoro 6onto J03Bossie
BMSIBUTM MPUYMHY iX NOXOMKEHHs. B ocHoBI Takoro poay
LepBikanrin 4acTo nexatb CyAWHHI po3ragn Ta 3HWKEHHS
pe3epBy ayToperynsuii Mo3koBoro kposoobiry [9, 10].
Y CTpyKTypi cyauHHux nopyweHb npu LG 3HauyHe micue
3a/iMaloTb po3naau LepebpanbHOi BEHO3HOI LIMpKynsUii.
Lle noe’'sisaHo 3 ocobnuBocTsamMK LepebpanbHUX BEH, sKi
MalTb OyXKe TOHKY CTiHKY, Mano M’si30BUX Ta enacTUYHUX
BOMOKOH. CUHYCWM TOMIOBHOrO MO3KYy TaKOX He MarTb
M’S130BMX BOFIOKOH Ta KranaHiB.

B iHTpauepebpanbHMX BeHax TUCK KPOBi 3anexuTb
Bil KPOBOHAMOBHEHHSI Y BEHO3HUX CMHYCax Ta Yy cUCTEMI
BEPXHbOI NOPOXHUCTO| BEHM.

MopyLueHHs BereTaTMBHOI perynsii TOHycy BeH MoB’s-
3aHe 3 CWHOPOMOM BereTaTMBHO-CYAMHHOI AUCHYHKLUII,
NEPBMHHUMU CEPLEBO-CYANHHUMU 3aXBOPHOBAHHSAMMU. ICHY-
0Tb Taki KniHiYHi opMM XPOHIYHOT BEHO3HOI LiepebpanbHol
ancoyHkuii: uedanriyHa, nceBgoTyMOPO3Ha, HEBPO3O0ro-
nibHa, BeHo3Ha eHuedanonaris [11].

YnbTpasBykoBi METOAM YCMILLHO BUKOPUCTOBYOTHCS
ONsi ouiHKM uepebpanbHOro BEHO3HOro KpoBOTOKY. [lon-
nneporpadiyHe oOCTEXEHHS LepebpanbHUX BEH Mae
NnepeBaXHO sIKICHE, HiXX KinbKicHe 3Ha4veHHs. Hapasi He
BCTAHOBMEHO [AiarHOCTUYHMX cnocobiB Bisyanisauii, ski
MOXYTb B6YT1 30110TUM CTaH4APTOM Y BUSIBNEHHI XPOHIYHOT
uepebpanbHOi BeHO3HOT HegocTaTHOCTI [12].

O3Hakamy yTpyaHEHHSI BEHO3HOIO BiATOKY CUCTEMOIO
XpebeTHMX BeH BBaXaeTbCsl 3biNblUeHHs X AdiameTpis,
NiABULLEHHS LIBMAKICHMX NapameTpiB y uepebpanbHux
BeHax, HasiBHICTb ncesaonynbcadii. JocnigaxeHHa BeHO3-
HOro BIATOKY Y 3HAYHOI YaCTMHU NaUuiEHTIB BUSBUIIO PO3-
LWMpeHHst xpebeTHux BeH (XB) i3 npucKopeHHsiM Kpo-
BOTOKY [13, 14].

Ha cborogHi ynbTpassBykoBa pfiarHOCTMKa 3 BUKO-
pUCTaHHsM  byHKUiOHaNbHUX Npo6 [03BONSE BUSBMSATU
Ta OUIHIOBAaTU KOMMEHCATOPHIi MOXIMBOCTI  BEHO3HOIO
MO3KOBOIO KpoBOObiry Ansi IporHo3y nepebiry 3axBoproBaHHS
Ta Ansa Bubopy TakTUKK NikyBaHHSA nauieHTis [12].

OCHOBHVMM  HanpsiMKOM Yy JiKyBaHHi  XPOHiYHOI
BEHO3HOI LepebpanbHoi AUCKYHKLiT € naToreHeTu4Ha
i cumMnTOoMaTMyHa Tepanis 3 BUKOPUCTaHHSM npenaparis,
WO MalTb TakK 3BaHWA BEHOTOHIYHUIM edbekT, isnyHi
BNpaBM Ta BEHOTOHIKM, CMpsIMOBaHi Ha HopMmanisawito
BEHO3HOro BiATOKY, € HEOBXiAHMMKU MeTodaMu NiKyBaHHS
Gono ronoBu BHacnigoK BeHO3Horo aucbanaHcy [11].
Cepeq Takux npenapartiB YinbHe Micle nocigae AioCMiH,
KA MOXe OyTM OCHOBHUM 3acoboM niKyBaHHSA OaHOro
6onboBoro cuHagpomy [15].

Y HasiBHMX nybnikauisix BigcyTHi AaHi Woao nopis-
HAMBbHOrO AOCHIOKEHHSI CTaHy BEHO3HOI MO3KOBOI remMo-
OuHamikm y nauieHTie 3 UMb y npoueci natoreHeTUYHOro
nikyBaHHS NopyLUeHb BEHO3HONO MO3KOBOMO KpPOBOOOIry.
BueBkasaHe pobuTb akTyarnbHWM MPOBEAEHHS LAHOro
[OCniopKeHHS.

The absolute majority of patients with CH had
significant blood flow disorders in the vertebral arteries
(VA), associated with pathological changes in the bone
and ligamentous apparatus of the cervical spine, and
approximately half of the examined patients had venous
blood flow disorders [6, 7]. Hemodynamic indicators
mostly had a stable asymmetry, indirectly confirming the
congenital genesis of changes in VA[6, 8]. Dopplerographic
assessment of blood flow in the main arteries of the head
and neck in patients with different types of headache allows
to identify the cause of their origin. This type of cervicalgia
is often based on vascular disorders and a decrease in
the reserve of cerebral blood circulation autoregulation [9,
10]. In the structure of vascular disorders in CH, disorders
of cerebral venous circulation occupy a significant place.
This is due to the characteristics of the cerebral veins,
which have a very thin wall, few muscle and elastic fibers.
The cerebral sinuses also lack muscle fibers and valves.

In the intracerebral veins, blood pressure depends
on blood filling in the venous sinuses and in the superior
vena cava system.

Violation of autonomic regulation of venous tone
is associated with the syndrome of autonomic vascular
dysfunction, primary cardiovascular diseases. There are
the following clinical forms of chronic venous cerebral
dysfunction: cephalgic, pseudotumorous, neurosis-like,
venous encephalopathy [11].

Ultrasound techniques have been successfully used to
assess cerebral venous blood flow. Doppler examination of
cerebral veins is of mainly qualitative rather than quantitative
value. Currently, there is no established diagnostic imaging
method that can serve as a gold standard in the detection
of chronic cerebral venous insufficiency [12].

Signs of difficulty in venous outflow through the
vertebral vein system It is considered to be an increase
in their diameters, an increase in velocity parameters in
the cerebral veins, and the presence of pseudopulsation.
Venous outflow studies in a significant proportion of
patients revealed dilatation of the vertebral veins of the
cerebral circulation with accelerated blood flow [13, 14].

Today, ultrasound diagnostics using functional tests
allows us to identify and assess the compensatory
capabilities of the venous cerebral circulation to predict
the course of the disease and to choose the treatment
tactics for patients [12].

The main direction in the treatment of chronic venous
cerebral dysfunction is pathogenetic and symptomatic
therapy using drugs that have the so-called venotonic effect,
physical exercises and venotonics aimed at normalizing
venous outflow are necessary methods of treating headache
due to venous imbalance [11]. Among such drugs, diosmin
occupies a prominent place, which can be the main means
of treating this pain syndrome [15].

There is no data in the available publications on
a comparative study of the state of venous cerebral
hemodynamics in patients with CH during the pathogenetic
treatment of venous cerebral circulation disorders. The
above makes this study relevant.
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Meta pob6oTM — OuHamiuHe [OCHioKeHHs Lepe-
GpanbHOro BEHO3HOIO KPOBOTOKY Ta PEAKTUBHOCTI BEHO3-
HOI reMoAMHaMIKM Y NauieHTiB 3 LepBiKOreHHUM rOfIoBHUM
6onem Ha Tni NikyBaHHs A4iOCMiHOM.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

Ha kniHiyHin 6a3i kacdegpu ynsTpasByKoOBOI Ta (PyHK-
LioHanbHOi AiarHocTukM HaB4anbHO-HAayKOBOIO iHCTU-
TYTY MiCASAUMIOMHOI OCBIiTU XapKiBCbKOrO MeaWYHOro
yHiBEpCMTETY NPOBEAEHO  KriHiKo-gonnneporpadiyHe
obctexenHa 37 nadieHtis 3 LG, Bikom 18-45 pokis,
30Kkpema, JonosikiB — 19, xiHok — 18. LlepsikokpaHianris
(LKA) giarHocToBaHa y 21 nauieHTa, 3agHin LWMAHUA CUM-
natnyHun cuHapom bappe-Jibey (CBJT) — y 16 nauieHTiB.
Y BCiX nauieHTiB y XOoAi AMHAMIYHOINO CMOCTEPEXEHHS
crnocrepiranocs nporpecyBaHHA 4acToTU Ta iHTEHCMB-
HOCTi ronoBHoro 6ont. Begyynum KniHiYHUM CUHAPOMOM
y obcTexeHnx nauieHTis 6yB ronoBHWI Ginb y LUMNHO-MO-
TUNWYHIA  OinsHUi ogHOGIMHOT nokanisauii, noe’sa3aHui
3 pyxamy wwui. Bcim nauieHtam npoBogunaca marHiT-
HO-pe3oHaHcHa Tomorpadia (MPT) ronoBHOro mMo3ky Ta
wurHoro Bigainy xpebrta. Becim nauieHTam nposogmnoca
KNiHiKO-HEBPONOriYHe OOCTEXEHHSA. AiarHO3 BCTaHOBIHO-
BaBCH BIiAMOBIOHO A0 KpuTepiiB giarHody MixHapogHoi
knacudikauii ronosHoro 6onto 3-ro nepernsgy. OuiHka
XapakTepucTuk Ledanrin npoeogunacs 3a aHkeTow, Lo
[03BOMSIE BUSBUTU X HAsIBHICTb Y MaLieHTa, Ta OUiHUTK
OCHOBHI SAKICHI Ta KiMbKiCHi XapakTepucTVKu1, NPOBOKYHOYi
dhakTopu, CynpoOBOMKYBaNbHi CUMMTOMU, aby3yCHi dak-
TOopW, cnocobwu nikyBaHHA Gomto. [docnigXeHHs uepe-
OpanbHMX BEH NPOBOAMNMOCS B TPUMIEKCHOMY PEXMMI Ha
yneTpassykoBomy ckaHepi Ultima-PA (PAOMWP, Ykpaina),
3a JOMOMOrOK CEKTOPHOrO YNbTPasBYKOBOrO garyvka 3
yactoTor 2-5 MIu. JocnigKyBanncsa nokasHMKU Makcu-
MarnbHOI WBUAKOCTI KpOBOTOKY (Vmax) y xpebetHux (XB)
BeHax, 6asanbHux BeHax PoseHTtans (BB), npamomy cu-
Hyci (MC). Ansa ouiHkn LepebpanbHOi BEHO3HOI peakTus-
HOCTi HamMy 3aCTOCOBYBanoCs BU3Ha4YeHHSA koedilieHTa
peakTMBHOCTI Ha OpTO- Ta aHTMOPTOCTaTU4YHE HaBaHTa-
xeHHsa B XB (KpxBOH, KpxsAOH) ta NMC (KpncOH, Kpnc
AOH).

O6pobka gaHux. Yci 064MCreHHs Ta CTaTUCTUYHI Npo-
Leaypy BMKOHyBanu 3a AONOMOroOK CTaHAAPTHUX iHCTPY-
MeHTIB nporpamHoro naketa Microsoft Office Excel 2016.

BigmiHHOCTi 3 nokasHukamu K[ Bu3HaBanu cratuc-
TUYHO 3HaYyLMMK Npwy 3HaveHHi p<0,05.

PE3YABTATU

[MoKa3HWKN KPOBOTOKY B OCHOBHWX LiepebpanbHux
BEHO3HMX KOMeKTopax Yy nauieHTiB 3 UepBiKOreHHUM
ronoBHWM Gonem HaBefeHi y Tabn. 1.

Y naujieHTiB 060X rpyn LWBWAKICHI NOKa3HWKN BEHO3HOMO
KPOBOTOKY [4OCTOBIPHO NepeBULLYBanu AaHi KOHTPOIbHOT
roynu. Y 1-n rpyni Hanbinbl 3HA4yHE MOCUMEHHSA
dikcyBanocsi no bB ( XB — 41,2 +3,3; KI' — 21,6 £3,2 cm\c,
p <0,05; BB — 33,8+3,5 cm\c, KI' — 20,6+2,7 cm\c, p <0,05;
MC — 40,7 £2,9 cm\c; KI' — 26,7 +3,6 cm\c, p <0,05).
Y nauieHTiB 2-i rpynu Biag3Hayanucs 3Ha4yHO NiABULLIEHI
noKasHWKN BEHO3HOro kpoBoobiry no XB ta NC nopiBHsHO
3 aaHumm KI™ (XB — 47,5 £4,1;KI" — 21,6 £3,2 cm\c, p <0,05;
BB — 31,3 £3,2 cm\c; KI — 20,6 £2,7 cm\c, p <0,05; NC —
44.2+4 .5 cm\c; KIN — 26,7 +3,6 cm\c, p<0,05).

Objective — Dynamic study of cerebral venous blood
flow and venous hemodynamic reactivity in patients with
cervicogenic headache on the background of diosmin
treatment.

MATERIALS AND METHODS

At the clinical base of the Department of Ultrasound
and Functional Diagnostics of the Educational and
Scientific Institute of Postgraduate Education of Kharkiv
Medical University, a clinical and Doppler examination
of 37 patients with CH aged 18 to 45 years, including
19 men and 18 women. Cervicocranialgia (CCA) was
diagnosed in 21 patients, posterior cervical sympathetic
Barré—Lieu syndrome (BLS) — in 16 patients. In all
patients, during dynamic observation, progression of
headache frequency and intensity was observed. The
leading clinical syndrome in the examined patients
was headache in the cervicoccipital region of unilateral
localization, associated with neck movements. All patients
underwent magnetic resonance imaging (MRI) of the
brain and cervical spine. All patients underwent clinical
and neurological examination. The diagnosis was made in
accordance with the diagnostic criteria of the International
Classification of Headache, 3rd revision. Assessment of
the characteristics of cephalalgias was carried out using
a questionnaire that allows detecting their presence in the
patient and assessing the main qualitative and quantitative
characteristics, provoking factors, accompanying
symptoms, abusing factors, methods of pain treatment .
The study of cerebral veins was carried out in triplex mode
on an Ultima-PA ultrasound scanner (RADMIR, Ukraine),
using a sector ultrasound sensor with a frequency of
2-5 MHz. The maximum blood flow velocity (Vmax) in
the vertebral (VV) veins, basal veins of Rosenthal (BV),
and straight sinus (SS) was studied. To assess cerebral
venous reactivity, we used the determination of the
reactivity coefficient to ortho- and antiorthostatic load in
the VV (CrvvOL, CrvwAOL) and DS (CrssOL, CrssAOL).

Data processing. All calculations and statistical
procedures were performed using standard tools of the
Microsoft Office Excel 2016 software package.

Differences between indicators were considered
statistically significant at a level of p < 0.05.

RESULTS

Blood flow parameters in the main cerebral venous
collectors in patients with cervicogenic headache are
shown in Table 1.

In patients of both groups, the velocity indicators of
venous blood flow significantly exceeded the data of the
control group. In the 1st group, the most significant increase
was recorded in BV (VV —41.2 £ 3.3; CG -21.6 + 3.2 cm/s,
p <0.05;BV-33.8+3.5cm/s, CG-20.6 +2.7 cm/s, p <0.05;
SS-40.7+2.9cm/s; CG-26.7 £ 3.6 cm/s, p <0.05). Patients
of the 2nd group had significantly increased venous blood
circulation indicators according to VV and SS compared to
the CG data (VW -47.5+4.1; CG-21.6 + 3.2 cm/s, p <0.05;
BV - 31.3+ 3.2 cm/s; CG - 20.6 + 2.7 cm/s, p <0.05; SS —
442 + 4.5 cm/s; CG — 26.7 + 3.6 cm/s, p <0.05).
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Tabnuus 1. MNMokasHuku remoamHamikv (Vmax, cm/c) y uepebpanbHux BeHax y nauieHTiB 3 LepBikOreHH!M rornoBHUM 6onem
Table 1. Hemodynamic parameters (Vmax, cm/s) in cerebral veins in patients with cervicogenic headache

Ipynun xBopux XpebeTHi BeHU basanbHi BeHn Po3eHTans Mpamun cuHyc
Patient groups Vertebral veins Basal veins of Rosenthal Straight sinus
1 Mpyna/ Group 1 41,2 +3,3* 33,8 £3,5* 40,7 £2,9*
2 rpyna / Group 2 47,5 +4,1* 31,3 £3,2* 44,2 +4,5*
KoHTtponbHa rpyna (KI') / Control group (CG) 21,6 £3,2 20,6 £2,7 26,7 £3,6

*_p <0,05

3 ypaxyBaHHsIM ocobnuBocTeli BepTebpanbHOi Be-
HO3HOI reMognHaMikn, a came, HagBHOCTI B HOpPMi nepe-
BaXXHOro BiATOKY no XB y BepTuKanbHOMY MONOXEHHI Ta
MNOro 3HAYHOTO 3HWKEHHS B FOPU3OHTaNbHOMY MOSOXEHHI,
ONSA OUiHKM uepebpanbHOI BEHO3HOI PeakTUBHOCTI HaMm
3aCTOCOBYBanucs OPTOCTaTMYHI Ta aHTUOPTOCTaTUYHI
HaBaHTaxeHHs1 B XB Ta C 3 BM3Ha4YeHHAM KoedilieHTiB
peakTMBHOCTI Ha oOpTOCTaTUYHE Ta aHTMOPTOCTaTU4HE
HaBaHTaXXEHHS.

Mpn optoctaTnyHin npobi B XB y rpyni nauieHTiB i3
LIKA ta CBJl Big3Hayanacs rinopeakTMBHICTb MOPIBHAHO
3 KI' (1-wa rpyna — 1,53+0,04, KI' — 1,86+0,04, p<0,05;
2-ra rpyna - 1,64+0,05, KI -1,86+0,04, p<0,05).
lnopeakTmBHiCTb Gyna 6Ginbll BupaxeHa y nauieHTiB i3
LIKA (Tabn. 2).

PeakTtneHicTb Ha OH y INMC He geMOHCTpyBano cyTTeBol
pisHuUi Mk gaHumum nadienTie 3 UMb i gaHumn KI(1-wa

Taking into account the peculiarities of vertebral
venous hemodynamics, namely, the presence of a normal
predominant outflow through the VV in the vertical position
and its significant decrease in the horizontal position, to
assess cerebral venous reactivity we used orthostatic
and antiorthostatic loads in the VV and SS with the
determination of the reactivity coefficients for orthostatic
and antiorthostatic loads.

In the orthostatic test in the VV, hyporeactivity
was noted in the group of patients with CCA and
BLS compared to the CG (group 1 — 1.53+0.04, CG —
1.86+0.04, p<0.05; group 2 — 1.64+0.05, CG —1.86+0.04,
p<0.05). Hyporeactivity was more pronounced in patients
with CCA (Table 2)

Reactivity to OL in SS did not show a significant
difference between the data of patients with CH and
the data of CG (group 1 — 0.30+0.03, CG - 0.29+0.03;

Ta6nuus 2. MNokasHuku BeHo3HOi LIBP y nauieHTiB 3 LiepBikoreHH!M ronioBHUM 6onem
Table 2. Venous CVR indicators in patients with cervicogenic headache

Ipynu xsopux/ KpxsOH KpncOH KpxsAOH KpncAOH
Patient Groups CrvwOL CrssOL CrvwvAOL CrssAOL
1 'pyna / Group 1 1,53+0,04* 0,30+0,03 0,21+ 0,05 1,45+0,04*
2 rpyna / Group 2 1,64+0,05* 0,29+0,06 0,20+0,03 1,48+0,03*
KoHTponbHa rpyna (KIM) / Control group (CG) 1,86+0,04 0,29+0,03 0,25+0,04 1,31+0,05

Mpumimka: * —p <0,05.
Note: * — p <0.05.

rpyna - 0,30+0,03, KI"-0,29+0,03; 2-ra rpyna — 0,29+0,06,
KIr -0,29+0,03). [MposemeHHs AOH pemoHcTpyBano
rinopeakTuBHicTb y XB (1-wa rpyna — 0,21+0,05, KI —
0,25+0,04; 2-ra rpyna — 0,20+0,03, KI — 0,25+0,04).
3HayHa rineppeakTnBHicTb Ha AOH Big3Havanacs B NC
(1-wa rpyna — 1,45+0,04, KI — 1,31+0,05, p <0,05; 2-ra
rpyna — 1,48+0,03, KI" — 1,31+0,05, p <0,05) .

AHania nokasHWKIB pPeakTMBHOCTI Ha CTaTWU4HI
HaBaHTaxeHHs npu LB npogemoHcTpyBaB rinope-
akTuBHicTb Ha OH 1a AOH y XB sk npoBigHuin aytope-
rynsiTOpHWiA natepH B 000X KNiHIYHMX rpynax, MaKkcu-
ManbHO BupaxeHun y nauieHtiB 3 LIKA. BusHavanaca
poctoBipHa rineppeaktusHicte Ha AOH no MNC B o6ox
rpynax. [JaHi nokasHuk/ csifyaTb Npo NOpyLIeHHA Mexa-
Hi3MiB perynsuii BEHO3HOrO KPOBOTOKY NepeBaXHO 3a
HeporeHHUM KOHTYPOM.

3 ypaxyBaHHsIM KMiHIYHOI 3HauvyLloCTi LepebpanbHoi
BEHO3HOI ANCLMPKYNALT HAMX 3anpPONOHOBAaHO BKIOYEHHSA
npenapariB BEHOTOHI4YHOrO HanpaBrieHHS B CXEMM MiKyBaHHS
naujieHTiB Ha (oOHi 30iNbLUEHHS YacTOTU Ta IHTEHCMBHOCTI
ronosHoro 6Gonto. [Mpenapatom ans MoHoTepanii  6yB
06paHuit 4iocMiH, ik NpuaHadascs B 403i 600 Mr oguH pas
Ha [oby npoTsrom ogHoro micsiusi. OuiHka edeKTUBHOCTI
NiKyBaHHS r'pyHTYyBanacs Ha BUBYEHHi 0COBNMBOCTEN BiATOKY
3a BEHO3HVMMW KOMEKTOpamy Yy MauieHTiB A0 NiKyBaHHS
Ta No 3aBepLleHHio oro. CTaH BEHO3HOI reMoguHaMiku

group 2 — 0.29+0.06, CG - 0.29+0.03). Conducting AOL
demonstrated hyporeactivity in VV (group 1 — 0.21+0.05,
CG - 0.25+0.04; group 2 — 0.20£0.03, CG - 0.25+0.04).
Significant hyperreactivity to AOL was noted in SS (group
1 — 1.4520.04, CG - 1.31+0.05, p <0.05; group 2 —
1.48+0.03, CG - 1.31£0.05, p <0.05).

Analysis of the reactivity indicators to static loads in
CH demonstrated hyporeactivity to OL and AOL in VV
as the leading autoregulatory pattern in both clinical
groups, maximally expressed in patients with CCA.
Significant hyperreactivity to AOL in SS was determined
in both groups. These indicators indicate a violation of the
mechanisms of regulation of venous blood flow mainly
along the neurogenic circuit.

Taking into account the clinical significance of cerebral
venous dyscirculation, we proposed the inclusion of
venotonic drugs in the treatment regimens of patients with
increased frequency and intensity of headache. Diosmin
was chosen as the drug for monotherapy, which was
prescribed at a dose of 600 mg once a day for 1 month.
The assessment of the effectiveness of treatment was
based on the study of the characteristics of the outflow
along the venous collectors in patients before and after
treatment. The state of venous hemodynamics was
assessed by Vmax in the VV, BV, SS. The dynamics of
the CrssAOL were also evaluated.
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Tabnuusa 3. lnHamika iIHTEHCMBHOCTI FONOBHOro 600 Ta reMoAMHaMIYHNX NOKa3HUWKIB ¥ nauieHTiB 3 LIFB Ha doHi Tepanii giocmiHoM
Table 3. Dynamics of headache intensity and hemodynamic parameters in patients with CH on the background of diosmin therapy

FeMoguHaMmiyHi nokasHuKu/ [o nikyBaHHs / Micnsa nikyBaHHS /
Hemodynamic indicators Before treatment After treatment
IHTeHcumBHICTb B 3a BALL / Intensity of headache for the VAS 7,4+2.3 5,2+1,9
XpebeTHi BeHn XB / Vertebral veins VV 44,6+3,2 35,1 +4,7
BasanbHi BeHu Po3eHTans BB / Basal veins of Rosenthal BV 31,6 +4,3 28,8 +3,6
Mpsamunia cunyc MNC / Straight sinus SS 44,2 +3,3 38,6 +4,2
KpncAOH / CrssAOL 1,45+0,04 1,3240,03*

Mpumimka: * —p <0,05.
Note: * — p <0.05.

oujiHoBarnocs 3a nokasHukamu Vmax y XB, BB, NC. Takox
oujiHoBanacst anHamika KpncAOH.

Y rpyni 06CTEXEHUX CNOCTEPIranocs 3HWKEHHS IHTEH-
cuBHocTi I'b 3a BisyanbHOK aHanoroBow wkanot (BALL)
3 7,423 po 5,2+1,9 (1abn. 3). Hawbinbwa no3ntue-
Ha OuMHamika Big3Havanocsa 3a nokasHukamm Vmax XB
(3HWxkeHHa 3 44,613,2 o 35,114,7). Perpec BeHO3HOI
avcumpkynsuii Takox cnoctepirasca y BB ta MC (Vmax
BB - 3 31,6 4,3 po 28,8 £3,6; Vmax NC — 44,2 +3,3 oo
38,6 +4,2). KpncAOH 3Huaueca 3 1,45+0,04 go 1,32+0,03

OBrOBOPEHHS

AHani3 B3aeMO3B’s13Ky HeraTMBHOI AMHaMIKM YacToTK
Ta iHTEHCMBHOCTI rONOBHOIO 6010 NoKasye NaToreHeTUYHy
3HaYyLWiCTb BEHO3HOI LepebpanbHOi reMoguHaMmikuy Woao
nepebiry uedanrii. MiacnneHHs Vmax XB 6yno HanbinbL
3Hadywum ans nauieHtis 3 LIFG. 3HavHe 3pocTaHHs
KpncAOH, ske Bigobpaxae HasiBHICTb CyOKNiHIYHOT
iHTpakpaHianbHOoI rinepTeHsii 6yno 3Havywmm Ana nawi-
€HTIB AaHOl KniHiYHOI rpynu. Ha Haw nornsg came
BEHO3Ha, a He apTepianbHa, naHka uepebpanbHoro
KpoBOObiry y noeHaHHi 3 NOpYyLUEHHAM MeXxaHi3MiB Liepe-
OpanbHOi BEHO3HOI perynsauii € npoBigHMM naTtoreHe-
TUYHUM (PAKTOPOM 3POCTaHHS YaCTOTW Ta iIHTEHCUBHOCTI
ronosHoro 6onto. AHanoriyHi BUCHOBKM MW 3HAWLLNN
B iHWux pobotax [15]. Mu npunyckaemo, WO 3MiHK
KpoBoTOKYy 3a XB Ta lNC 6inblot Mipoo € Mapkepom
iHTpakpaHianbHOI rinepTeHsii BEHO3HOro xapakrtepy. Lle
cniBnagae 3 gaHuMu iHWKX gocnigHukis [12, 13]. Bsaemo-
3B’S130K perpecy BeHO3HOI ANCUMPKYNALii Ha TNi NiKkyBaHHSA
3 ogHoro GOKy MigKpecnoe ePeKTUBHICTbL 3aCTOCYBaHHS
OIOCMiHY, a 3 iHLWOro — rnokasye AOCTOBIPHICTb aHanisy
nokasHukiB Vmax XB ta Vmax NC, gk ans Bu3Ha4YeHHs
CTYyNeHs BEHO3HOI AMCAYHKLUIT, TaK i ANng KOHTPOm 3a
eEKTUBHICTIO JiKyBaHHS NOpYLUEeHb BEHO3HOro BiATOKY.
lMepcnekTMBHUM € 3acToCyBaHHA MOKa3HWKIB Lepe-
©panbHOi BEHO3HOI PeaKTUBHOCTI B AiarHOCTULi BEHO3HOI
Avcumpkynsauii y nadienTis 3 LIIB.

BUCHOBKMU

Mpn UG BigsHadYanuca O3HaKm BEHO3HOI AucuMp-
Kynsigii, npu4omy BoHM Oynu Ginblw BupaxeHumu B BB
y xBopux i3 LIKA, a Takox y XB Ta NC — y nauieHTiB i3
CBJl. Takox BCcTaHOBMeHO rineppeakTuBHicTb Ha AOH
y MC, wo cBigumMTb Npo CyOKNiHiYHY iHTpakpaHianbHy Be-
HO3HY rinepTeHsito. g BNAYBOM MiKyBaHHA OiOCMIHOM
CrnocTepiranoca nokKpalleHHs BEHO3HOI remMoguHaMmiky,
Hanbinbw BupaxeHe y XB, a Takox cTabinisauisi nokas-
HukiB KpncAOH. TeHnpgeHuia 0o Hopmanisauii 3MiHeHUX

In the examined group, there was a decrease in the
intensity of headache according to visual analog scale
(VAS) from 7.4+2.3 to 5.2+1.9. (Table 3). The greatest
positive dynamics was noted in the indicators of Vmax
VV (decrease from 44.6+3.2 to 35.1+4.7). Regression
of venous dyscirculation was also observed in BV
and SS (Vmax BV — from 31.61+4.3 to 28.84+3.6; Vmax
SS — 44.2+3.3 to 38.6+4.2). CrssAOL decreased from
1.45+0.04 to 1.32+0.03.

DISCUSSION

Analysis of the relationship between negative
dynamics of headache frequency and intensity shows
the pathogenetic significance of venous cerebral
hemodynamics in relation to the course of cephalalgia.
The increase in Vmax of VV was most significant for
patients with CH. A significant increase in CrssAOL,
which reflects the presence of subclinical intracranial
hypertension, was significant for patients of this clinical
group. In our opinion, it is the venous, not the arterial,
link of the cerebral circulation in combination with a
violation of the mechanisms of cerebral venous regulation
that is the leading pathogenetic factor in the increase
in the frequency and intensity of headache. We found
similar conclusions in other works [15]. We assume
that changes in blood flow in VV and SS are more likely
markers of intracranial hypertension of venous nature.
This coincides with the data of other researchers [12, 13].
The correlation of regression of venous dyscirculation
against the background of treatment, on the one hand,
emphasizes the effectiveness of diosmin, and on the
other hand, shows the reliability of the analysis of Vmax
VV and Vmax SS indicators, both to determine the degree
of venous dysfunction and to monitor the effectiveness
of treatment of venous outflow disorders. The use of
cerebral venous reactivity indicators in the diagnosis of
venous dyscirculation in patients with CH is promising.

CONCLUSIONS

In CH, signs of venous dyscirculation were noted, and
they were more pronounced in BV in patients with CCA, as
well as in VV and SS in patients with BLS. Hyperreactivity
to AOL was also found in SS, which indicates subclinical
intracranial venous hypertension. Under the influence
of diosmin treatment, an improvement in venous
hemodynamics was observed, most pronounced in
VV, as well as stabilization of CrssAOL indicators. The
tendency to normalize the changed indicators of venous
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NOKa3HWKIB BEHO3HOrO KPOBOTOKY Ha Thi MiKyBaHHsS Oi-
OCMIHOM [OEeMOHCTPY€E 3HAYYLLiCTb LUBUAKICHUX MOKa3HK-
KiB KPOBOTOKY MO LiepebpanbHNX BeHax Ans BU3HAYEHHS
CTYNEHS BEHO3HOI ANCUMPKYNALii Ta KOHTPOMo 3a edek-
TMBHICTIO NiKyBaHHSA nauieHTis 3 LI'B.

CMNUCOK BUKOPUCTAHOI AITEPATYPU

1. Lefel N., van Suijlekom H., Cohen S.P.C., Kallewaard J.W., Van Zundert
J. Cervicogenic headache and occipital neuralgia. Pain Practice. 2025.
Vol. 25(1). Art. e13405. DOI: https://doi.org/10.1111/papr.13405

2. Konuyak O.O. lonoBHuiA Ginb HanpyXeHHst " LEepBiKOreHHW ronos-
HWI Ginb: 0COBNMBOCTI KMiHIYHOI KapTWUHW, AiarHOCTUKM i NiKyBanbHoOT
TakTUKn. MixkHapodHul HespomnoeidHuli xypHan. 2021. T. 3(105). C. 52—
57. DOI: https://doi.org/10.22141/2224-0713.3.105.2019.169919

3. Mathew P.G., Sailesh S. A pain in the neck: occipital neural-
gia vs. cervicogenic headache vs. migrainous cervicalgia. Cur-
rent Pain and Headache Reports. 2025. Vol. 29(1). Art. 101. DOI:
https://doi.org/10.1007/s11916-025-01419-7

4. Bogduk N. The neck and headaches. Neurologic Clinics. 2014. Vol.
32(2). P. 471-487. DOI: https://doi.org/10.1016/j.ncl.2013.11.005

5. Terrier L.M. Fontaine D. Intracranial nociception. Re-
vue Neurologique. 2021. Vol. 177(7). P. 765-772. DOI:
https://doi.org/10.1016/j.neurol.2021.07.012

6. Kalashnikov V., Vastyanov R., Gozhenko O., Andreeva T., Stoyan-
ov O., Chebotareva H., et al. Postisometrical relaxation hemody-
namic effects in patients with cervicocranialgia and vestibular dys-
function. Acta Balneologica. 2023. Vol. 65(5/177). P. 330-335. DOI:
https://doi.org/10.36740/ABAL202305112

7. Zhang Z., Ai X,, Xu Y., Wang Y., Zhang S., Zhao Y., et al. Impact
of craniocervical junction abnormality on vertebral artery he-
modynamics: based on computational fluid dynamics analy-
sis. Frontiers in Neurology. 2024. Vol. 14. Art. 1244327. DOI:
https://doi.org/10.3389/fneur.2023.1244327

8. Benjamin R,, Lui F. Vertebrobasilar insufficiency. In: StatPearls [Inter-
net]. Treasure Island (FL): StatPearls Publishing; 2025. URL:_https://
www.ncbi.nlm.nih.gov/books/NBK482259/

9. Abdullaiev R.Ya., Kalashnikov V.I, Tovazhnyanska O.L., Stoy-
anov A.N., Kauk O.l. Brain hemodynamics and cerebrovascular
reactivity in patients with tension-type headache. Journal of Neu-
rological Research and Therapy. 2019. Vol. 12(4). P. 15-27. DOI:
https://doi.org/10.14302/issn.2470-5020.jnrt-18-2555

10. Stoyanov A.N., Kalashnikov V.I., Vastyanov R.S., Pulyk A.R., Son
A.S., Kolesnik O.0. State of autonomic regulation and cerebrovas-
cular reactivity in patients with headache with arterial hypertension.
Wiadomosci Lekarskie. 2022. Vol. 75(9, pt. 2). P. 2233-2237. DOI:
https://doi.org/10.36740/WLek202209210

11. KoHoHeub O.M. lMpoGnema XpoHiyHoi uepebpanbHoi BEHO3HOT KOH-
rectii B CTPYKTypi COMaTOHEBPOOrii: AiarHOCTUYHI Ta niKyBanbHi
acnektn. MixHapodHul HesponoeiyHul xypHan. 2021. T. 7(109).
C. 31-36. DOI: https://doi.org/10.22141/2224-0713.7.109.2019.183010

12. KoeaneHko O.€., Mputnko H.I. XpoHiyHa uepebpanbHa BeHO3Ha
AVCKYHKLIS: AiarHOCTMYHI Ta NikyBanbHO-NPOMiNakTUYHi acnekTu.
MixHapoOHul HegpornoeidHul xypHan. 2021. T. 17, Ne 2. C. 77-81.
URL: http://nbuv.gov.ua/UJRN/Mnzh_2021_17_2_13

13. Bossoni A.S., Peres M.F.P, Leite C.D.C., Fortini |., Conforto
A.B. Headache at the chronic stage of cerebral venous throm-
bosis. Cephalalgia. 2022. Vol. 42(14). P. 1476-1486. DOI:
https://doi.org/10.1177/03331024221113825

14. Verma S., Tripathi M., Chandra P.S. Cervicogenic headache: current
perspectives. Neurology India. 2021. Vol. 69(Suppl.). P. S194-S198.
DOI: https://doi.org/10.4103/0028-3886.315992

15. Oros M., Oros (Jr.) M. binb ronoBu Ta BeHO3Ha AMCLMPKYNALiN:
ne npaepa? [pakmukyroqud nikap. 2020. Ne 1. C. 55-57.
URL: https://plr.com.ua/index.php/journal/article/view/512

OBMEXEHHS AOCAIAXKEHHS

ABTOpPU pykonucy CBiAOMO 3acBigyyloTb, WO NpeAcTaBneHe
OocnigkXeHHs Mae 0BMeXeHHs, 3yMOBIIeHi oro Au3aiHoM i Bu-
KOHaHHSM.

O6cepBaUiHMiA/peTpocnekTUBHUIA Ta/abo OOHOLEHTPOBUIA Xapak-
Tep He Jae NigcTtaB AnNs NMPUYMHHUX BUCHOBKIB i 30epirae puamk
CEeneKUiHOro 3MilLeHHs1 Ta 3anuLKOBOI 3MilLyBanbHOI Aii, nonpu
BUKOPUCTaHHs BaratochakTopHyx Moaenei, nigbopy 3a CXUMbHICTIO
Ta iHWKWX NiOXOAiB A0 KOHTPOMIO 3MillyBaribHUX YMHHUKIB. Po3mip
i cknag BuGIpkK [37 nauieHTiB 3 LepPBIKOFEHHUM FONOBHUM Gonem)
0BMeXyHTb TOYHICTb OLIHOK i NEpPeHOCUMICTb pe3ynbTaTie 3 ornaay Ha
0COBNMBOCTI MapLUpyTU3aLii NaLieHTIB i NPaKTUK HaJ4aHHS ONOMOru

blood flow against the background of diosmin treatment
demonstrates the significance of the velocity indicators of
blood flow in the cerebral veins for determining the degree
of venous dyscirculation and monitoring the effectiveness
of treatment in patients with CH.

REFERENCES

1. Lefel N, van Suijlekom H, Cohen SPC, Kallewaard JW, Van Zundert
J. Cervicogenic headache and occipital neuralgia. Pain Practice.
2025;25(1):e13405. DOI: https://doi.org/10.1111/papr.13405

2. Kopchak OO. Tension-type headache and cervicogenic headache:
features of clinical presentation, diagnosis, and therapeutic tactics.
International Neurological Journal. 2021;3(105):52—7. (in Ukrainian).
DOI: https://doi.org/10.22141/2224-0713.3.105.2019.169919

3. Mathew PG, Sailesh S. A pain in the neck: occipital neural-
gia vs. cervicogenic headache vs. migrainous cervicalgia.
Current Pain and Headache Reports. 2025;29(1):101. DOI:
https://doi.org/10.1007/s11916-025-01419-7

4. Bogduk N. The neck and headaches. Neurologic Clinics.
2014;32(2):471-87. DOI: https://doi.org/10.1016/j.ncl.2013.11.005

5. Terrier LM, Fontaine D. Intracranial nocicep-
tion. Revue Neurologique. 2021;177(7):765-72. DOI:
https://doi.org/10.1016/j.neurol.2021.07.012

6. Kalashnikov V, Vastyanov R, Gozhenko O, Andreeva T, Stoy-
anov O, Chebotareva H, et al. Postisometrical relaxation hemo-
dynamic effects in patients with cervicocranialgia and vestibu-
lar dysfunction. Acta Balneologica. 2023;65(5/177):330-5. DOI:
https://doi.org/10.36740/ABAL202305112

7. Zhang Z, Ai X, Xu Y, Wang Y, Zhang S, Zhao Y, et al. Im-
pact of craniocervical junction abnormality on vertebral ar-
tery hemodynamics: based on computational fluid dynam-
ics analysis. Frontiers in Neurology. 2024;14:1244327. DOI:
https://doi.org/10.3389/fneur.2023.1244327

8. Benjamin R, Lui F. Vertebrobasilar insufficiency. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2025.
URL: https://www.ncbi.nIm.nih.gov/books/NBK482259/

9. Abdullaiev RYa, Kalashnikov VI, Tovazhnyanska OL, Stoy-
anov AN, Kauk OI. Brain hemodynamics and cerebrovascu-
lar reactivity in patients with tension-type headache. Journal of
Neurological Research and Therapy. 2019;12(4):15-27. DOI:
https://doi.org/10.14302/issn.2470-5020.jnrt-18-2555

10. Stoyanov AN, Kalashnikov VI, Vastyanov RS, Pulyk AR, Son
AS, Kolesnik OO. State of autonomic regulation and cerebro-
vascular reactivity in patients with headache with arterial hy-
pertension. Wiadomosci Lekarskie. 2022;75(9):2233-7. DOI:
https://doi.org/10.36740/WLek202209210

11. Kononets OM. The problem of chronic cerebral venous congestion in
the structure of somatoneurology: diagnostic and therapeutic aspects.
International Neurological Journal. 2021;7(109):31-6. (in Ukrainian).
DOI: https://doi.org/10.22141/2224-0713.7.109.2019.183010

12. Kovalenko OYe, Prytyko NG. Chronic cerebral venous dysfunc-
tion: diagnostic and therapeutic-preventive aspects. Interna-
tional Neurological Journal. 2021;17(2):77-81. (in Ukrainian).
URL: http://nbuv.gov.ua/lUJRN/Mnzh_2021_17_2_13

13. Bossoni AS, Peres MFP, Leite CDC, Fortini |, Confor-
to AB. Headache at the chronic stage of cerebral ve-
nous thrombosis. Cephalalgia. 2022;42(14):1476-86. DOI:
https://doi.org/10.1177/03331024221113825

14. Verma S, Tripathi M, Chandra PS. Cervicogenic headache: cur-
rent perspectives. Neurology India. 2021;69(Suppl):S194-8.
DOI: https://doi.org/10.4103/0028-3886.315992

15. Oros M, Oros M Jr. Headache and venous dyscirculation: where
is the truth? Practicing Physician. 2020;1:55-7. (in Ukrainian).
URL: https://plr.com.ua/index.php/journal/article/view/512

Limitations of the study

The authors of the manuscript consciously acknowledge that the
presented study has limitations due to its design and execution.
The observational/retrospective and/or single-center nature does
not allow for causal conclusions and remains at risk of selection
bias and residual confounding, despite the use of multivariate
models, propensity-matching, and other approaches to control
for confounding factors. The sample size and composition [37
patients with cervicogenic headache] limit the precision of the
estimates and the portability of the results given the peculiarities
of patient routing and care practices in Ukraine. To minimize the
effects, measurements were standardized, rater training was
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B YkpaiHi. [Ins mMiHiMi3auji BnnvBiB CTaHAapTU30BaHO BUMIPIOBAHHS,
NpoBeAeHO HaBYaHHS OLJHIOBaYiB, 3a MOXIMBOCTI 3aCTOCOBaHO
3acrinneHHs, BMKOHAHO aHami3y YyTnMBOCTI. Y3aranbHIOBaHICTb
BMCHOBKIB OOMeXeHa KOHTEKCTOM; niaTBepIKeHHs noTpebye
NPOCMEKTUBHUX MYMNBTULEHTPOBMX OOCHIAXKEHb, OOIpyHTOBaHWUM
PO3paxyHKOM MOTYXHOCTI, 30BHILLHBOO BanifaLieto Ta AOTPUMaHHSAM
HanexHoi kniHiyHoi npakTuku (Good Clinical Practice — GCP).

MepcnekTMBU NOAQABLLMX AOCAIAXEHb

3acTocyBaHHs TpaHCKpaHianbHOMo AynIeKCHOro CKaHyBaHHS 3 BU-
3HaYEHHAM MOKa3HWKIB LiepebparnbHOi BEHO3HOI reMoauHamikv Ta
BEHO3HO| PEeaKTUBHOCTI € MEepCrekTUBHUM LUOAO YTOYHEHHS poni
BEHO3HOrO KpoBOObiry B natoreHesi ronoBHoro 6onto. BukopuctaHHs
BEHOTPOMHUX MpenapatiB y nikyBaHHi Gomto ronosu notpebye
ponnneporpadiyHoro KoHTponto. HeobxiaHi noganbLui 4oCHiKeHHs
Onsa 3'acyBaHHS B3aEMO3B'SI3KYy MOKa3HWKIB peakTMBHOCTI Lepeb-
paribHOro BEHO3HOTO KPOBOTOKY Ta CTYNeHS BUPAXXEHOCTi iHTpakpa-
HianbHOI rinepTeHsii y nawjieHTiB 3 pisHUMK Baamm ronosHoro 6orto.

KoHdAIKT iHTEpeciB

ABTOpPY pyKONMCY CBiAOMO 3aCBiAYYIOTh BiACYTHICTb hakTu4HOro abo
NOTEHUIHOTO KOHQNIKTY iHTEpecCiB Wwoao pesynesratie Uiei poboTtu
3 apMaueBTUYHUMKN KOMMaHISMKU, BUPOOHUKaMK GioMeanyHnx
NPUCTPOIB, IHLUMMM OpraHi3auisiMy, Yvi NPoOAYyKTW, NOCnyrk, diHaH-
coBa MigTpUMKa MOXyTb OyTW noOB’si3aHi 3 NMpPegMeToM HagaHWx
Martepianis abo siki CnoHCopyBanu NPOBEAEHI AOCHIMKEHHS.

AOTPUMOHHSA €TUMHUX HOPM

ABTOpW pyKOMUCY CBIAOMO 3aCBiAYYHOTh, LU0 AOCMIMKEHHS NMPOBO-
OMINOCb 3 BUKOPUCTaHHAM AaHWX NEPBUHHOI MEANYHOT [OKYMEHTaLii
Ta BKMKOYANo KNiHiYHi cnoctepexeHHs 3a nauieHtamu. JocnigkeH-
HS NPOBEAEHO BIA4MOBIAHO A0 E€TUYHWUX CTaHAapTiB [enbCiHCHKOT
Oeknapauii BcecBiTHbOI MeaMyHOI acouiaLii Npo eTUYHI NPUHLMIK
NpOBEAEHHS HAYKOBNX MEAWNYHUX AOCMIMKEHb 32 Y4acTIO NIOAHM,
OvpeKTBM €Bponencbkoro ToBapuctea 86/609 npo yyacTb niogen
Y MeauKo-6ionoriYHMX JOCTiMKEHHSIX, a Takox Hakady MiHicTepcTBa
OXOpOHM 3a0poB’'s YkpaiHm 690 Big 23.09.2009 p. IHdbopmoBaHa
3rofa Ha y4yacTb y JocnifxeHHi byna oTpumaHa Bif yCix y4acHuKiB
nicns HagaHHS iM 3po3yMminoi, NOBHOI Ta AOCTYNHOI iHGbopMaLii Npo
METY, AN3alH i METOAONOTi0 AOCNIMKEHHS, NOT0 MOTEHLNHI pu3n-
KW, OJiKyBaHi nepeBarn Ta MOXIUBI ansTepHaTUBU. YCi y4aCHWKM
nigTBEPAMIU CBOIO AOBPOBINbHY YYacTb LUMAXOM MiANUCAHHS JOKY-
MeHTa Npo iHOopMOBaHy 3rofly. Y4acHUKV Manu npaeo y 6yab-sikui
MOMEHT BiAMOBUTUCS Bif yyacTi 6e3 nosicHeHHs1 NpuynH. Bignosia-
HO 10 HOPM KOHDIAEHUINHOCTI, yci AaHi 6ynu 3i6paHi aHoHIMHO Ta
06pobneHi 3 4OTPUMAHHAM YMHHOIMO 3aKOHOAABCTBA LLOAO 3aXMCTY
nepcoHanbHMX AaHux. Ycs iHdopmalis BUKOpuCTOByBanacs BU-
KMIOYHO B pamKax LbOro AOCNiMKeHHs Ta Oyna y3aranbHeHa Ans
nofanbLUOro aHanisy pesynesraris.

BUKOPUCTAHHS LUTYYHOrO iIHTEAEKTY

ABTOpYW pyKONMCy CBIAOMO 3aCBiAYYIOTh, L0 Y MPOLIECi NPOBEAEHHS
AOCMIMKEHHS Ta NIArOTOBKM LibOrO PYKOMUCY He BUKOPUCTOBYBaNu
XOAHUX IHCTPYMeHTIB abo cepBiciB reHepaTMBHOIO LUTYYHOTO iHTe-
NeKTy ANns BUMKOHaHHSA Byab-sikmx 3aBAaHb, nepenivyeHux y Takco-
HOMIi AeneryBaHHa 3aBAaHb reHepaTMBHOMY LUTYYHOMY iHTEMeKkTy
(GAIDeT, 2025 p.). Yci etanu pobotu — Bif koHUenTyanisauii 4o di-
HanbHOro pefaryBaHHs — BUKOHaHI 6e3 3anyy4yeHHs reHepaTMBHOrO
LUTYYHOrO iHTENEKTY, BUKIMIOYHO aBTOpaMu.

MepBuHHI AaHi Ta MaTepiaAn

ABTOpPU pyKomnucy CBiOMO 3acBiAuytoTb, WO Yy poboTi BUKOpM-
CTaHO pe3ynbTaTyh BNACHWUX KMHIYHUX OOCnigXKeHb, Wo Oynm
cucTemMaTn3oBaHi Ta npoaHanisoaHi asTopamu. [MepBUHHI OaHi

conducted, blinding was applied where possible, and sensitivity
analyses were performed. The generalizability of the findings
is limited by the context; confirmation requires prospective
multicenter studies, a reasonable power calculation, external
validation, and adherence to Good Clinical Practice (GCP).

Prospects for further research

The use of transcranial duplex scanning with determination of
cerebral venous hemodynamics and venous reactivity indices
is promising for clarifying the role of venous circulation in the
pathogenesis of headache. The use of venotropic drugs in the
treatment of headache requires Doppler monitoring. Further
studies are needed to clarify the relationship between cerebral
venous blood flow reactivity indices and the severity of intracranial
hypertension in patients with different types of headache
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