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PAHHE BIRHOBNEHHA NALICHTIB NICNA IHCYNbTV:
JAOKA30BA bA3A EDERTUBHOCTI NPENAPATY LEPEBPONI3HH®

HUMM ANA YKpaiHu.

npo¢ecop Maiikn bpaiiHiH.

— lllaHoBHwMi1 npodecope bpaitHiH, Ayxe BAAYHI Bam 3a Te, L0 3HALNK
yac ana intepsio. Xotinu 6 obrooputu 3 Bamu QapmakonoriuHuii 3acié
Liepe6poni3uH®, 3pocTaHHA KNiHiYHOT e()eKTUBHOCTI AKOT0 BY Bifj3HaYa€Te i nip-
TpumyeTe BiKe noHap 20 pokis. Yomy Leil npenapat craHoBUTb ANA Bac iHTepec?

— Lle pyxe wikaBwii nikapcbkwii 3aci6. Konu s nounHas caiit Wnax y meauwyHi 6ara-
TO POKIB TOMY, /1010 BXe aKTBHO BUKOPUCTOBYBAY. Anle 0CTaHHIM YacoM piBeHb KNiHiYHOT
Jl0Ka30B0i 6a3u LlepedponiauHy cyTTeBO 3MiHMBCA, i Tenep BiH HaneXuTb A0 iHLLOI KaTero-
pii.. Ha cborogHi Bxe HakonuueHo AaHi yHAaMeHTanbHUX AOCAMKeHb, AK NiATBEPAXY-
10Tb HelipOBIAHOB/OBAbHY Ailo MpenapaTy Ha rooBHUI MO30K. [lo TOro X npoBefeHo
yiMano ekcnepuMeHTanbHIX BUNPobYBaHb, AKi LOBOAATS, Lo LiepebponiauH® Moxe by
3aCTOCOBAHMIA TAKOX A Tepanii NaLieHTiB, AKi NepeHecnn iHcynbT.

— Omke, 3 MOMeHTY BalLOi MepIIoi yyacTi y KNiHIYHUX AOCTIIKEHHAX
edekTuBHocTi Liepe6ponisuny, Hanpuknap y CASTA, 6yno npoBeaeHo 6e3niy iH-
wux BUNpobyBaHb. AKi KNlOYoBi BUCHOBKYN Gyno 3po6neHo Ha 0CHOBI iX pe3ynb-
TaTiB? A TaKoX AKi 0CHOBHi 3MiHW B AU3aiiHi 3yMOBUNYN JOCATHEHHA NO3UTUBHUX
pesynbrartiB y gocnimkenHi CARS?

— (CASTA (6araToLieHTpOBE paHA0MIi30BaHe NoABiliHe crline nnaLe6o-KOHTPOboBaHe
JocnipkerHa LlepebponianHy B navieHTiB i3 rocTpUM ilLeMiyHUM iHCynbTOM, NpoBezeHe
B A3ii. — [Tpum. ped.) 6yno oCcTaHHiIM JOCTIIKEHHAM, LLIO BKAIOYAINO BENNKY KiNbKiCTb Mej-
LieHTpiB i noHaz 1 Tuc. yuacukis (Heiss, Brainin et al., 2012). Lie 6ys kiHeLb enoxw, Konu mu
OPIEHTYBANNCA TiNbKM Ha rnobanbHi pesynbrari, Aki 3aranom BUABUMACA HEATPANbHIMM.
[poTe oAHOYaCHO cnocTepiranuca it Likasi MO3WTUBHI TeHZeHLIi, Aki 6yno noknaaeHo B 0CHo-
BY [U3aiiHY iHLLIMX BUNPOGYBaHb, L0 AO3BOMANIY OTPUMATH TOUHILLI pe3ynbTaTy.

Came Tak 6yno y CARS (paHzomi3oBaHOMY nnavLe60-KOHTPONLOBAHOMY MOABIiHOMY
cninomy 6araToLeHTpOBOMY ZocnimKeHHi BnuBy LiepebponizuHy Ha BigHOBAEHHA nicna
iHcynbry. — [lpum. ped.) (Muresanu et al., 2016). 3okpema, 6yno po3rnaHyTo BiHOBNEHHSA
DYHKLi BepXHiX KiHLiBOK AK MO3WTUBHWIA pe3ynbTar peabinitaLyii nicna iHcynbTy B navie-
TiB, AAKi oTpumyBany Liepebponi3nn®, nopiBHAHo i3 rpynoto nnavebo. Ak Hacnigok, cnocte-
piraBca 3HauyLwil cnpuATABMi epekT Liepebponizuny B Wi KoropTi XBOpKX.

— flK B nosAcHuTe Toii (aKT, WO MOEAHAHHA CTAaHAAPTHOI Mporpamu
HeifpopeabiniTauii 3 nikyBaHHAM Llepe6ponizuHom moxe HacTiNbKM epeKTUBHO
noninwmuTH BiAHOBNEHHA NicnA iHcynbTy?

— flK A BXe 3a3HauaB, Lie NLLIE OVH i3 NOKA3HMKIB epeKTUBHOCTI, ane KoM € MOX-
NMBICTb 3MOZENIOBATI KNiHIUHi peanii y ZocnimKeHHi, BiH CTae 6inbl nepeKoHNMBUM i
371aTHuiA BIMHYTI Ha 3aranbHuii pe3ynbrar. Came Tak 6yno y gocnigxenti CARS, B Akomy
MOEAHAHHA CTaHAAPTHOT Nporpamu HeiipopeabiniTaii 3 Tepanieto Liepe6ponisutom 3a6e3-
Neynno KpaLyyil KNiHiYHwil peynbrar.

Tomy A nepeKoHaHuil, Wo Lie 6yB AeTanbHo NPoAYMaHUii i AOLINbHUI AU3aiiH, AKiA
310/J0M CTan| BUKOPUCTOBYBATY Y NOAANBLUNX KAIHIYHIX SOCTIMKEHHAX.

— flk Bigomo, y 2019 p. Ha 0CHOBI pe3ynbTatiB LUX AOCHiMKeHb ABCTIii-
cbKe TOBapUCTBO iHCYNbTY, @ NOTiM feKinbKa opraHisauiil 3 Heiipopeabinitauji
B lonbuyi, Himeyunni ta Kanapi nouanu pekomenayBati KOHLENLl0 NiKyBaHHs,
3acTocoBaHy B gocnimkenHi CARS, y cBoiX HaLioHanbHUX KNiHIYHNX HaCTaHOBaX.
Ha Baw nornap, AKWo neBHa Tepania abo npenapar pekoMeHA0BaHi B HaCTaHo-
BaX Pi3HUX MeAUYHUX CMINbHOT, AKi BUCHOBKM MOXHA 3po6utu ana daxisuis
3 0XOpOHY 38,0poB'A?

— [lo6pe, Konn € AOCTIIZEHHA a60 HU3Ka AOCITIZMKeEHb i3 NO3UTUBHUMM pe3ynbraTa-
My, ane AnA i 3anpoBafKeHHA y MeAuuHy NpaKTuKy noTpibHi KNiHiuHi peKomeHAawii,
AKX SOTPUMYIOTHCA AiKapi. ToMy, AKLLO icHYOTb YiTKi aprymMeHTI Ha KOPUCTb 3aCTOCYBaH-
HA Llepebponiuny, Lie noBuHHO GyTv OKpeCeHo B HaCTaHOBaX i BNPOBA/KEHO Y KNiHIuHY
NpaKTUKY. AfXe KNiHiYHi peKoMeHAaLi — Lie IHCTpYMEHT, 33 40NOMOrok AKOT0 MPUHLY-
NI J10Ka30B0i MEAMLIMHN BNPOBAKYIOTbCA B NMOBCAKAEHHY KNiHIUHY npakTuky. | ayxe
BaXAMBO, LU0 PO3PO6HIKIN EBPONEACbKIAX Ta iHLLNX HACTaHOB B3ANI Lie A0 YBar, OCKiNbKIA
NpoLiec iX CTBOPEHHA 3a3B1Yaii CyBOPO KOHTPOMIOETHCA | peTeNbHO 06r0BOPHOETLCA.

— Y 1pashi 2021 p. €Bponeiicbka akagemia HeBponorii (EAN*) ony6nikysa-
na HOBi HacTaHOBY 3 peabiniTauii nicna incynbty, B AKNX Llepe6ponisnH® peko-
MeH/0BaHuii AnA 3acTocyBaHHA. Ak BKnioyeHHA LlepebponisuHy B KniHiuHi pe-
KomeHpaLii Li€i opraHizaLiii moxe 6yTn iHTepnpeToBaHe eKcnepTamu 3 NiKyBaH-
HA IHCYNLTY B YCbOMY CBiTi?

— Tak, EAN npotarom 6aratbox pokis Bukopucroye cuctemy GRADE (Grading of
Recommendations Assessment, Development and Evaluation) — meTop ovjiHkv AKocTi o-
ka3iB i BiporigHocti pe3ynbraris. (Boro yacy A 6paB akTUBHY yuacTb Y ii BNPOBAZXKEHHi,
Konu oyonioBas KomiTeT i3 po3po6KI HacTaHoB.

* €Bponeiicbka akagemia Hesponorii (EAN) — HaiibinbLue HeBponoriuHe ToBapUCTBO Y CBITI,
AKe Haniuye 6inblu Hix 45 000 uneHis Ta NpeAcTaBAA€ 47 HaLlioHaNbHIUX TOBAPUCTB.

Y cBiTi KinbKicTb 0Ci6, AKi NnepeHocATb iHCYNbT, NpopoBxKye 3pocTaty. lpioputeTHe 3HaueHHA MaloTb npobnemu AK
npoinaKkTMKN iHCYNbTY, TaK i paHHbOI MeUKaMeHTO3HOi peabiniTauii. 3a ocTaHHi feKinbKa pokiB y npoBiAHMX KpaiHax
¢BiTy npenapar Llepe6poni3uH® BKNioueHo A0 KNiHIYHUX HACTaHOB LO/0 BiHOBNEHHA MiCNA iHCYNbTY, AKi € pedepeHT-

flkictb pokasis i pekomenpauiii €BponeiicbKoi akapemii Heponorii (EAN) komeHTYe eKcnepT CBiTOBOro piBHA, aBCTPiii-
CbKUii HeBPONOT Ta NoyecHuii npodecop flyHaiicbkoro yHiBepcutety Kpemc (ABCTpis), ekcnpesupeHT BcecBiTHbOI opraHi-
3auii 6opotb6u 3 iHcynbTom (WSO, 2018-2020) Ta EBponeiicbKoi opraHisauii 60poTb6u 3 iHcynbtom (ESO, 2012-2014)

Tomy A malo Bci nipcTaBu BBaXaTtu pekomeHpaLilo i3 3actocyBaHHs Liepe-
6ponisnHy Haii6inbl cUNbHOIO 3 YCiX MOMANBUX, 3aBAAKM TaKiil JOCKOHANIi
cucremi nigTBepAxeHHa, Ak GRADE, o Toro X BUCYHYTOI0 EBpONEIicbKOI aKafe-
mieto Hesponorii (EAN), aka npeactaBnae Bcio €spony.

— He Bca Hawa ayauTopia Tak fo6pe 3Haiioma 3 cuctemoto GRADE, nepe-
BakHa Ginbwictb — i3 Knacudikauieio AMepukaHcbKoi acouiauii cepusa (AHA).
flk moxkHa nopiBHATY Ui ABi Knacuikauii a6o x apantysatn metoa GRADE wopo
knacuikavii AHA?

— 3BiCHO, Lie, TaK 611 MOBWTH, 3iTKHEHHSA ABOX KYNbTYP, i He iCHY€ 3aranbHOBI3HaHO-
10 Cnocoy nepeBefeHHA 3 OHiei cuctemu B iHLy. OAHAK KNiHiYHe 06rPYHTYBaHHA Ta Kni-
HiYHa peanbHiCTb NOKa3yHTb, LU0 peKoMeHAaLia CTocoBHO LiepebponisnHy, HapaHa 3rigHo
3 metogom GRADE, € ekBiBaneHTHOt Aoka3aMm i pekomexpavii AHA knacy 1.

LIEPEBPOTI3UH® Y KNIHIYHUX PEKOMEHAALIIAX

Y pekomeHpaviax i3 dapmakonoriuHoi NATPUMKN paHHBOT MOTOpHOT peabiniTauii
nicna rocTporo iwemiuHoro ikcynbTy EAN Ta €Bponeiicbkoi defepavii HeilpopeabiniTaviit-
Hux ToBapucT (EFNS) 2021 p. 3a3HaueHo, Lo nuLie ABa NpenapaTtii MOXyTb NOAINLNTY
pe3ynbTaTil paHHbOi pyxoBoi peabinitavuii — LlepebponizuH® Ta uutanonpam.

LL{o cTocyeTbea UuTanonpamy, Ha niACTaBi Aokasis cepefHboT AKOCTI 6yN0 HaaaHo pe-
KOMeHZaLito Npu3HauaTu fioro ANA paHHbOI MOTOPHOI HeilpopeabiniTavyii nauieTis nicna
TOCTPOrO iLUeMiuHoro iHcynbTy B A03i 20 Mr/foby (ane He 10 mr/po6y).

(Boeto ueproto, LlepebponiznH® npoZeMoHCTpyBaB CMpUATAMBHIA eeKT L4oz0 nonin-
LUIEHHA PaHHbOI PYXOBOT aKTMBHOCTI 3a TeCTOM ANA OLiHKM QYHKUIT BEPXHBOT KiHLiBKY
(ARAT), nigkpinnenuii saHumu Bucokoi akocri (Guekht et al., 2017). Mpenapat nokpatysas
3aranbHuil GyHKLIOHaNbHMIA pe3ynbTar y nawieHTiB Yepes oAnH MicALb NiCAA iHCynbTy.

ExcnepTin BBaXatoTb, L0 BKAKYEHHA Llepebponiuny ao cTparerii Tepanii Mae ctati
NpiOPUTETHUM Y BUNAZAKAX iHCYNbTY CepeAHbOro i TAXKoro ctynewis (6an 3a NIHSS > 8)
(Bornstein et al., 2018). Takum unHom, Npu3HaueHHs Liepebponiuy (no 30 Mn BHYTpiLL-
HbOBEHHO BNPOJOBX LOHaliMeHLe 10 AHIB) € OLINbHUM ANA paHHbOT MOTOPHOT Helipo-
peabiniTavii nawienTiB NicnA iHCynbTY CepeHbOTO i TAXKOTO CTYNeHiB.

Oxkpim Toro, y KaHapcbKoMy HayKoBO 06rpyHTOBAHOMY OrNAAI AOKA30BUX AaHUX LOAO
meTopiB peabinitauii nicna incynoty (EBRSR, 2020) oujiHeHo epeKTUBHICTb METOAIB BiZAHOB-
NeHHA QYHKLl BepXHbOT KiHLiBKI 3a reminneriuHoi dopmu ypaxeHHs. [lna papmakotepa-
nii BUKOPUCTOBYIOTb aHTUAENPeCaHTH, NenTuan i GOTyniHiYHWA TOKCMH, ane HaityacTi-
Lie — npenapary rpynu nenTuaiB, 3okpema Liepebponizun®, gilounmu peyoBuHamm AKo-
T0 € HU3bKOMONEKYNAPHI HeliponenTuau Ta BiNbHi aMiHOKCNIOTH.

Llepe6ponizuH® noninwuye BigHOBNEHHA MOTOPHOT GYHKLIT BepXHbOI KiHLiBKM (/, A),
AKicTb )uTTA (1, A) Ta 3HWXKYE TAXKICTb iHcynbTy (1, A). lpu ubomy 6e3neka npu 3actocy-
BaHHi npenaparty NopiBHAHHa i3 TaKkolo nnawe6o, o CBiAYUTL NPO CNPUATANBE CNIBBIAHO-
LeHHA KOPUCTb/pU3MK. 3aranom KomOiHyBaHHA CTaHaapTHoi peabiniTaviitHoi Tepanii
3 Llepe6ponizuHom 3yMOBAIOE OTPUMaHHA OAATKOBOI KOPUCTI ANA BiAHOBNEHHSA PyXOBOT
QYHKLi Ta 3MiHU NNACTMYHOCTI KOPTUKOCMIHANLHOTO TPAKTY B 0CI6 i3 TAXKMMU NOpYLLeH-
HAMU MOTOPUKM BHACNIZOK iHCYNbTY.

Y pexomenpauisx Pobouoi rpynin Haykoux meguunmx Topapucts Himeuuunn (AWME,
2020) wopo peabiniTavuiiiHoi Tepanii Npu napesi pyk NicnA iHCyAbTY BKA3yeTbCA, WO NpU-
3HaueHHs LlepebponiauHy MoxHa po3rnAfaTi ANA NaLieHTiB i3 rocTPUM Ta NIATOCTPUM iH-
CyNbTOM Ta BiANOBIAHUM Nape30M BepXHbOi KIHLIBKY 3 METOI0 NOAINLLIEHHA PyXOBOT (YHK-
Lii KUCTi/pyK Ta 3aranbHoro GyHKLioHanbHoro BifHOBNEHH (I, B). Takox y oKyMeHTi 3a-
3HaueHo, Lo npodinb 6e3neku Liepebponisnny 6yB Takum, AK npu NikyBaHHi nnave6o.
BHyTpiLUHbOBEHHe BBeieHHA Npenapaty C1if Po3nouMHaTy AKOMOra panilue (B nepiog Bif
24 10 72 ro NicnA iHCyNbTY) Ta 3aCToCoBYBATU LoAeHHO npotarom 21 aa (/ B).

Y HactaHoBi ABCTpilicbKoi acouiavii 6opotb6u 3 iHcynbTom (ASS, 2018) o0 NoCTIHCYNBT-
Hoi HevipopeabiniTauii naLienTis 3a3HaueHo, LU0 iCHytOTb NliKapCbKi 3acobu, AKi MOXyTb Biai-
TPaBaTy CyTTEBY PONb Y MeAnKkaMeHTo3Hili HeiiponpoTeKLii. 30kpema, HasBHi NiATBEpAXeH-
HA No3uTuBHOrO edekTy LiepebponizuHy B 03i 30 Mn npoTarom > 3 TUXHIB Nig vac peabini-
Tauii (1, B). Okpim Toro, BKa3yeTbA, Lo LiepebponiauH® mose NpULLBUALIATY BIGHOBNEHHSA
PyX0BIX po3naiB BepxHiX KiHLiBOK nicna icynbTy (Bornstein etal., 2018; Guekhtetal., 2017).

BUCHOBKHU

Takum unHom, Llepe6ponizud® — HeilpoTpodiunmii npenapar i3 MynbTUMOAaNbHOK0
Ji€t0, L0 Ma€ foBefieHy edeKTUBHICTb Ta 6e3neky 3aCTOCYBaHHA B NALIEHTIB 3 IHCYNbTOM.
Bin BUKOpUCTOBYETLCA Y KNiHiuHiA HeBponorii y noHan 50 kpaiHax CBITY Ta BK/KYeHUi
Y KNiHiYHi HaCTaHOBM MPOBIAHUX MiXHAPOAHUX HEBPONOTIYHMX OpraHi3aviii. Mpenapat
peKoMeH0BaHO 3aCTOCOBYBATU ANA PaHHbOI MOTOPHOT HeiipopeabiniTaLii nicna iHcynbTy
Cepe/iHbOro i TAXKOrO CTyMeHs.
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Classification of pontine infarctions

Abstract. Background. A pontine stroke is challenging to diagnose because of the complexity of presenting symp-
toms, clinical evaluation, diagnostic testing, and management strategy. Little is published about the classification
of pontine stroke. We aimed to provide a narrative review of the classification of pontine stroke. Materials and
methods. A comprehensive electronic literature search was performed on Scopus, Web of Science, MEDLINE,
SciELO, PubMed, The Cochrane Library, EMBASE, Global Health, CyberLeninka, RINC databases, and data-
bases of government scientific libraries of Ukraine, European Union, United Kingdom, and the USA. It was done to
identify scientific publications that discussed the classification of pontine stroke. Results. A narrative review of the
classification of pontine stroke is presented and discussed. Conclusions. We provided a comprehensive narrative

review of the classification of pontine stroke.

Keywords: posterior stroke, classification; pontine stroke; vertebrobasilar stroke; review

Introduction

Pontine infarctions (PI) cause a varied range of symp-
toms and are difficult to diagnose [1]. They can range from
the classical crossed syndrome, the less common pure motor
hemiparesis/hemiplegia, or pure sensory stroke to respira-
tory and cardiac dysfunction, decreased consciousness, and
the rare condition known as a locked-in syndrome [2—4].
Early diagnosis is critical as PI is associated with high mor-
tality and morbidity [5—7]. An adequate understanding of
anatomy, clinical presentation, and classification is required
for evaluating and managing the disease [8, 9]. This article
reviews the classification of pontine infarctions.

The purpose was to provide a narrative review of the clas-
sification of pontine stroke.

Materials and methods

A comprehensive electronic literature search was con-
ducted on Scopus, Web of Science, MEDLINE, SciELO,
PubMed, The Cochrane Library, EMBASE, Global Health,
CyberLeninka, RINC databases, and databases of govern-
ment scientific libraries of Ukraine, European Union, Uni-

ted Kingdom, and the USA. It was performed to identify sci-
entific publications that discussed the classification of pon-
tine stroke. The applicable articles are cited and referenced.
No limit is placed on publication time or the language of the
article. All relevant articles were identified and screened by
three authors (MP, SYe, OF), and disagreements were re-
solved by consensus. The results are summarized narratively.

Results and discussion

It is known that pons (i.e., pons Varolii) belongs to the
middle vascular and anatomical area of the posterior cir-
cular territory [10, 11]. The infarctions in pons Varolii are
the most common among ischemic strokes of the brain-
stem [12]. They might be isolated (with ischemic foci in the
pons) and/or combined (manifested in simultaneous pon-
tine and extra-pontine lesions of the cerebellum or other
structures of the posterior circulation territory). The most
common causes of isolated PI are lesions of the basal artery
(BA) branches, long and short circumflex arteries (43 %),
lesions of small paramedian arteries (34 %), and less of-
ten — occlusion of BA (21 %) [13].
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Eponymous classification

The first classification of PI (Dejerine J., 1914) [14] was
based on the existing information at that time about so-
called classical pontine syndromes [15, 16]:

— Millard-Gubler caudal ventral pontine syndrome is one
of the classical brainstem-crossed syndromes caused by a
unilateral lesion in ventral pons manifesting in ipsilateral
peripheral paresis of facial muscles and heterolateral central
hemiparesis [17];

— Foville caudal tegmental pontine syndrome is a peri-
pheral paresis of the muscles innervated by the afferent and
facial nerves on the affected side, with contralateral central
hemiparesis [18];

— Raymond-Céstan rostral tegmental pontine syndrome
debuts with homolateral paresis of the eye in combination
with hemihypesthesia and hemiataxia on the opposite side
[19].

Subsequently, the territories of the ventral, lateral, and
dorsal pontine arteries were identified [20, 21]. This infor-
mation has been summarized and expanded by other authors
[22, 23].

Anatomical classification

Given the relatively rare incidence of classical pontine
alternating syndromes, a new classification instead of the
eponymous classification of pontine infarctions was pro-
posed. It took into account the areas of pons arteries, high-
lighting ventral caudal, mid-pontine, and tegmental syn-
dromes.

Ventral caudal pontine infarction debuts with contralateral
motor hemiparesis or hemiplegia caused by the decreased
blood flow in the paramedian perforating arteries arising
from the basilar artery.

Mid-pontine base infarction arises due to decreased blood
flow in the paramedian arteries or the short circumferential
arteries arising from the basilar artery. Various combination
of these symptoms results in distinct syndromes like pure
motor hemiparesis (lacunar infarcts of the corticospinal
tract), ataxic hemiparesis (lacunar infarcts of the pontine
nuclei), dysarthria-clumsy hand syndrome (dysarthria, dys-
phagia, impaired dexterity and weakness of hand), and rare
presentations like dysarthria-dysmetria and dysarthria-facial
paresis.

Tegmental pontine syndrome can affect various structures,
including cranial nerve (trigeminal, abducens, facial, and
vestibulocochlear) nuclei, medial lemniscus, medial longi-
tudinal fasciculus, respiratory centers, and the pontine re-
ticular formation.

The existence of isolated PI was also confirmed by
C.M. Fisher, who described the syndromes of pure motor
hemiparesis, ataxic hemiparesis, dysarthria, and clumsy
hand in patients with lacunar pontine infarcts caused by oc-
clusion of small branches of BA [24—27].

At the end of the twentieth century and the beginning
of the twenty-first century, clinical CT and MRI studies
aimed to describe individual symptoms, clinical and ra-
diological manifestations of isolated PI. This expands an
understanding of the anatomical-neurological correlation
of PI clinical course. In particular, it was shown [28] that

PI can occur in the intramural segment of penetrating
branches of the dorsal part of BA. In a publication of a later
period [29], the author described impaired sensitivity of the
face by segmental dissociated type, motor disorders such
as pure motor hemiparesis in patients with PI. In addition,
hemiparesis may recur repeatedly over several days. Such
transient hemiparesis was named “herald hemiparesis” and
might indicate occlusion of BA [30, 31]. In the case of PI
located in the rostral part of the pons, dysmetria and ataxia
of the contralateral extremities occur. If PI is localized
closer to the midline of the pons, bilateral ataxia occurs
due to lesions of the corticopontine and pontocerebellar
pathways [32—34].

J.S. Kim and co-authors (1995) [35] studied the clini-
cal manifestations of acute PI and determined the correla-
tion of clinical syndromes with the results of neuroimaging.
Among the 37 examined patients, 17 (46 %) had a clinical
picture of pure motor hemiparesis or hemiplegia, 3 (8 %)
had sensorimotor hemiparesis, 4 (11 %) had ataxic hemi-
paresis, and 6 (16 %) had dysarthria syndrome and a clumsy
hand. One patient (3 %) had dysarthria-hemiataxia as a
variant of ataxic hemiparesis, two (5 %) had quadrataxic
paresis and four (11 %) had dysarthria syndrome — facial
paresis as a variant of a dysarthria syndrome and a clumsy
hand. Various lacunar syndromes are caused by lesions of
the corticospinal, corticonuclear, corticopontine, and pon-
tocerebellar tracts.

Even in MRI-positive PI cases, stroke symptoms
might be transient, lasting from seconds to 24 hours,
causing so-called mini-stroke or transient ischemic attack
[36—41]. The duration of the symptoms should be con-
sidered by the physicians while diagnosing and managing
PI as 7—40 % of patients experience a TIA before a stroke
[42—45]. About one third of people who have a TIA go
on to have a more severe stroke within one year [46, 47].
According to the lesion shapes and locations, isolated PI
might be two types: paramedian and lacunar, i.e., small
deep PI [48, 49].

Taking into account the classification and clinical pre-
sentation of PI, a prompt diagnosis, adequate therapeutic
approach, and educational programs for the prevention of
transient ischemic attacks and/or stroke have to be applied
promptly, reducing disability and mortality and improving
the quality of life of these patients [50—56].

Conclusions

Classifications of PI are extremely important in clinical
practice when making a design about a patient’s diagnosis,
management, and prognosis. We provided a comprehensive
narrative review of the anatomical and etiological classifica-
tion of PI.
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Mpoxonis M.M.", €styiueHko C.K.2, @aptywHa O.€.°

"HauioHanbHW meamndHi yHisepcutet iM. O.O. boromonsLsi, M. Kuis, YkpaiHa
2XapKiBCbKQ MEAMYHA QKQAEMIS MICASAMIAOMHOI OCBITY, M. XapKiB, YkpaiHQ

3YkpaiHCbKQ BiiCbKOBO-MEeAMYHA akaaeMisl, M. Kuis, YkpaiHa

Kaacudikauis MocToBux iHpAapKTiB

Pe3iome. Axmyaavnicmo. MocToBi iHCynbTH € CKIaIHUMU
B AiarHOCTHI i, MOPiBHSIHO 3 MiBKYJAbHUMMU iHCYJIbTaMU, Ma-
IOTh TipIINi IPOTHO3 Ta Tepebir. [IpoTe Mao HayKOBHX MIpallb
ony0JiKoBaHO Mpo Kiacudikalilo MOCTOBUX iHCYIbTiB. Mu
MparHyJv HaJaTu MIiCTKUI Ta KOPOTKUI OIS HAYKOBOI Me-
IUYHOI JIiTepaTypy II0A0 Kiacudikailii MOCTOBUX iHCYJIBTIB.
Mamepiaau ma memoodu. TIpoBeneHO KOMIUJICKCHUN elleK-
TPOHHUI TOLIYK JiTepaTypu y 06a3ax gaHux Scopus, Web of
Science, MEDLINE, SciELO, PubMed, The Cochrane Library,
EMBASE, Global Health, CyberLeninka, RINC, a Takox y 6a-

3aX JaHUX Aep>KaBHUX HAyKOBUX 0i0sioTeK YKpaiHu, €Bporneii-
cbkoro Corosy, Benuko6puranii, CLLIA 3 MeTOI0 BUSIBIEHHS
HayKOBHUX MyOJiKalliil, y SKUX 0O0roBopioBajacs Kiaacudikalris
MOCTOBHUX iHCYJbTiB. Pe3yavmamu. HaseneHo ta o6roBope-
HO OIJISII HAyKOBOI MEIMYHOI JliTepaTypu Mpo Kiacudikauiio
MOCTOBUX iHCYJIbTiB. Bucrnosxu. M Hafganv MOKJIaIHWI OTJISIT
Kiacudikailii MOCTOBUX iHCYJIBTiB.

Ki1o4oBi cioBa: incynst y 6aceiini 3a1Hb01 MO3KOBOI apTepii;
Kjacudikalisi; MOCTOBUIA iH(apKT; BepTeOpOOAZUIIPHUN 1H-
CYJIBT; OTJISIT
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I. Jovanovic®, D. Ozrefic®
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EdekTuBHIiCTb Ta 6e3neKka LlepebpoAisnHy
NicAg9 HeePEeKTUBHOI PEKAHAAI3ALT Y NALIEHTIB
i3 TIXKKUM IHCYABTOM

Pestome. Axmyaavnicmo. 3o10mum cmandapmom aiKysanns 20cmpo2o incyabmy € pekananizayiiina mepanis. O0-
HaK 8I0HOB1eHHS NPOXIOHOCMI 3aKYNOPEHOI KPOBOHOCHOI CyOUHU iHOOi He 0ae 04IKY8aH020 KAIHIYHOO pe3yabmamy ado
npu3600ums 0o cemopaiuHux yckaaonenv. OcKinbKu Hellpo3ananeHts ma HellpomoKCUMHICIy 8i0ieparoms 8aNCAUBY
oAby namoghizionoeii incyavmy, y 30epedceHni mKaHuHU MO3KY nicAs HeegheKmueHoi pekananizayii Mocymsos dono-
Moemu Heiiponpomekmopri npenapamu. Mamepiaau ma memoou. Iicis nposedenns pexananizayii ma ve nizHiuie
Hidc uepe3 24 200unu nicas noseu cumnmomie nayienmu 3 nouamxosum nokasnukom NITHSS > 8 6yau poznodineniy
docnidxcysary ma KoHmpoavry epynu. Jlocaioxcyeana epyna sk 000amko8y mepanito Ompumy8ana 6HympiulHb08eHHO
Llepebponizun. Iepsuntoro memoro 6yna ouinka kainiunoi egpekmuenocmi Llepebponizury. Bmopuntoro — docaioumu
{1020 6N1U6 HA 2eMOPaziMHY MPaHcgopmayio ma niomeepoumu npoins tioeo besnexu. Pesyasmamu. Buxioni xapax-
mepucmuKy NauicHmie He NPOOEMOHCMPYBANU GIpOCIOHUX 8i0MIHHOCMell Midic 0soma epynamu. He édanocs suseumu
DpizHUYi Mixc dgoma epynamu 3a wikasoro mRS, xoua 6 epyni 3acmocysanns Llepebponizuny Oyra nasena nepegaza
Haod KOHMPOAbHOI epynoto. Mu euseuiu cmamucmu4to 6ipo2ioHy pisHULI w000 cemopaziunoi mpancgopmayii ma
pieHs cmepmuocmi Ha kopucmo epynu Llepeoponizuny. Myasmumodansvruii Hetipompogiunuil 3acio Llepebponizun
6nausae Ha nizui Hacaioku penepysiiinozo cundpomy. Hoeo éniue na amenuenns neiipozananenns, niosuujenHs
ACUMMEIOAMHOCIIE HeUPOHANHUX KAIMUH | Helipo2eHe3y, a makoic cmabinizyouuil epekm Ha cemamoeHuedaniynull
bap’ep ceiduams npo 3axucHy 0it0 Ha HepPBOBO-CYOUHHY 00UHUUI0, HABIMb AKW0 PeKaHanrizayis He 6i00y8aembCs.
ITiomeepoacerno eiominnuii npoghine besnexu Llepebponizuny. Bucnoexu. Llepebponizun sx dodamkosa mepanis €
KopucHum i be3neunHum 3acooom 045 3aCMOCY8AHHS Y NAYIEHMIB i3 20CMPUM THCYALIMOM 3 MOYKU 30Dy 3HUNCCHHS
PUBUKY 2eMOPARIMHUX YCKAAOHEHb NICAS PeKAHANI3AUiT.

Kro4oBi cioBa: reegpexmuena pexananizauis; neiiponpomexuis; Llepebpoaizun; 2emopazivna mpancgopmayis

Bctyn

PexkananizauiiiHa Tepamisi € 30J10TUM CTaHZAPTOM
JIiIKyBaHHSI TOCTPOTO illIeMiYHOIO iHCYJbTY. 3 MOMEHTY
Or0o CXBaJleHHS 10 BUKOPUCTAHHS BHYTPillIHbOBEHHU
TpPOMOOJTi3UC i3 3aCTOCYBAaHHSIM PEKOMOIHAHTHOI'O TKa-
HUHHOTO aKTUBaTopa rasmiHoreHy (rtPA) e pyruHHoO0O
CUCTEMHOIO Tepami€lo IJsi OKPeMUX BUIAIKIB iHCYJIBTY,
i IPOTSITOM OCTaHHIX I’ATHU POKiB BiH pa3oM i3 TpoOMO-
eKTOMI€I0 € Tepari€l Tepuoro BUOOpPY IMpu OKIIO3il
BEJIMKUX CYOMH MepedHiX milssHoK Mo3Ky [1, 2]. IIpo-
T€, He3BaXKalouu Ha BUCOKiI MOKa3HUKU €(hEeKTUBHOCTI
pekaHaJji3alii, IesKi malieHTH He OTPUMYIOTh IIepeBa-
TY Bil >KOOHOTO 3 BUIlle3a3HAYeHUX METOMIiB IIpH iX 3a-
CTOCYBaHHi okpeMo abo B komOiHauii. [lamieHTu, skum
BBOUIM IrtPA, Bce 111e 1€MOHCTPYIOTh BipOTiiHO OiJIbIILy
YaCTOTY BUHUKHEHHS CUMIITOMAaTUYHUX BHYTPILLIHbOYE-

peIHMUX KpOoBOTeY y Iepii 24 roguHU IicJIsl JiKyBaHHS
MOPiBHSHO 3 MalliEHTaAMU, y IKMX HE TTPOBOIMUBCS TPOM-
6oumi3zuc [3], i HaBiTh ycHilllHA peKaHai3allisl 3aKymnope-
HUX CYIUH HE NPU3BOIUTH 10 e(eKTUBHOI perepdysil
MaiiXe B TTOJIOBUHI BUTIaKiB [4, S]. Binbie Toro, paHHs
pekaHasizauis, sgka € neperyMoBOI0 XOPOUIOTO Pe3yJib-
TaTy, BCE 1Ie MOXe IPU3BECTHU 10 HeBOaIoi perepdysii
abo penepdysiitHoi TpaBMu. He3Baxaroun Ha IMTO3UTUBHI
pe3yabTaTu KIiHIYHUX OJOCHiIXKeHb, peKaHai3allisl € He-
BIano0 npuHaimMHi y 20 % mauieHTiB, a HeeeKTUBHA
pekaHaisalisa 3ycrpivyaerbes Maixke y 60 % nauieHTiB
[6]. ¥V 6inbirocTi 3 HMX MALIIEHTIB HE BiA3HAYAETHCS KJTi-
HiyHOro nokpaiieHHs [7, 8]. Cnpobu nocsArTi HaJaexkHOT
HEeUpOompoTeKIil y XX MaLli€HTIB TeX IMOKU 110 HE MaJlk
BiporimHoro kiiHiuHoro ycmixy [9, 10]. Ockinbku Heii-
po3anajieHHsl BiJlirpa€e BaXJIMBY POJIb TIPU illIeMiYHOMY
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IHCYJIBTi, 110 MPU3BOAUTH 10 HEMPOTOKCUYHOCTI Ta MO-
pylIeHHs reMatoeHIedaniuHoro 6ap’epa i 10 GiJbIlI BU-
COKOTO PU3UKY PO3BUTKY reMopariyHoi TpaHcdopmailii B
ilemizoBaHili TKAHWUHI, 0COOJIMBO Tic/s JTiKyBaHHS rtPA,
nperapar, IKUii MoXe BIJIMBATHU Ha 111 MeXaHi3MU, MOXe
OyTU KOPMCHUM Y TTAILI€HTIB i3 TOCTPUM iHCYJIBTOM ITiCJIST
HeedeKTUBHOI pekaHamizauii [9—11].

LlepeOpomi3uH, HeliponeNTUAHMUI IIperapaT 3 J0BeIe-
HOIO HEMPOTPOoGiuHOIO Ta HEHPOIPOTEKTOPHOIO HIi€I0 in
vitro, 111e Ma€ OTPUMATHU IiATBEPIKEHHS €(PeKTUBHOCTI y
KJIIHIYHHX YMOBaX TOCTPOTO iHCYJIbTY. X0oua KiJbKa A0CTi-
JIKEHb MTPOJIEMOHCTPYBAJIN TTO3UTUBHUM KITIHIYHUI eheKT
i CHiBBiZTHOIIEHHS KOPUCTh — pU3UK [12], MeTaaHai3
CeMM PaHJA0Mi30BaHMUX KJIiHIYHUX MOCHIIXEHb IMpoje-
MOHCTPYBaB JOKa3M CepeHbO1 IKOCTi, 1110 Llepedpoizun
Ma€ He3HAYHWI BIUIMB a00 30BCiM HE Ma€ MO3UTUBHOTO
BIUIMBY Ha 3aIl00iraHHSI CMEPTI BiJl yCiX IPUYMH IIPU TO-
CTPOMY iIIEMiYHOMY iHCYJIBTi Ta MOTEHIIIMHO 30iJbIIy€E
4acTOTYy HeJleTaIbHUX CEPUO3HUX MOOIYHUX SIBUII, TO/I SIK
3arajibHa KiJIbKiCTb CEPHO3HUX MOOIYHUX SIBUIL MOIiOHA
1o riaue6o [13]. OgHak neplie KJiHiYHe BUTIPOOYBaHHS,
y 9KOMY IOcCHiaxyBaiu kKoMmbiHauito LlepeOponizuHy 3
TPOMOOJIITUYHOIO Tepalli€lo 3 BUKOpUCTaHHSIM rtPA, ripo-
JIEMOHCTPYBAJIO XOPOIIuii podiiab 6e3reku npernapary, a
TaKOX CIPUSITJIMBUIA BIUIMB HA HEBPOJIOTIYHUI pe3yJIbTaT
(oLriHIOBaIM 3a IIKAJIOK0 iHCYABTY HallioHanbHOTO iHCTH-
TYTY OXOPOHU 3[0POB’Ss) TIOPiBHSHO 3 BUIaJKaMU, KOJIU
3acTocoByBanu Tinbku rtPA [14]. KpiM Toro, HemonaBHiit
MeTaaHalli3 JeB’SITU JOCIiIXKEeHb 3 illleMiYHUM iHCYJIBTOM
MpPOAEMOHCTPYBaB CTaTUCTUYHO BiporinHuii BruiuB lLle-
pebpoJTi3uHY Ha MOKpallleHHs PYHKIIIOHATBHOTO pe3yib-
TaTy, 110 BU3Ha4yaBcs 3a pornomoror mRS Ha 90-it neHb
micjsl iHCYJBTY y MIATPYIi Mali€HTIB i3 iHCYJIBTOM MO-
MipHOTO Ta TsikKoro ctyneHs [12]. st miaTBepakKeHHs
MoTiepeIHiX BUCHOBKIB MU TIPOBEIMN MPOCIIEKTUBHE H0-
CIIIKeHHS, Y IKOMY ITOPiBHSUIM KIIIHIYHMI pe3yJIbTaT Ta
YacTOTy FeMOpariyHuX YCKJIaIgHeHb y TPyIli MaILli€HTIB i3
TOCTPUM iHCYJIBTOM ITic/is Hee(eKTUBHOI peKaHasi3allii,
sKi orpumyBaiu LlepeOpoi3rH, MOpiBHSIHO 3 IPYIIO0 Ma-
LIIEHTIB i3 BiANMOBIAHUM iHCYJIBTOM, SIKi OTPUMYBAJIU JHUILIE
CTaHAApTHY Teparlito.

MartepiaAn Ta meToamn

VY naHe mMpocmeKTUBHE BiAKPUTE HOCHIIXKEHHS MU
BKJIIOUMJIM MALIiEHTIB BiKoM cTapiie 18 pokiB i3 JiarHO30M
«TOCTPUIA IIIEMiYHMIA iHCYJBT» Ta MOYaTKOBUM ITOKA3HM -
KOM 3a 1IKaJIolo iHCyabTy HallioHaabHOTro iHCTUTYTY 0XO-
ponu 310poB’st (NIHSS) > 8, siki He Maiu MpoTHUNoKa3aHb
IU1s1 peKaHallizalii. PekaHanizalliifHy Tepanito NpoBOAWIN
BiAITOBIAHO 10 MiXKHAPOJHMX Ta HALlIOHAJTbHUX PEKOMEH-
naiiii. Yci mauieHTH, SIKIO y HUX HE OYJ10 TPOTUIIOKA-
3aHb, OTPUMYBAJIU BHYTPIIIHHOBEHHY TPOMOOJITUUHY
Teparito (anpremniasa 0,9 Mr/Kr, MakcumaibHa 103a 90 mr,
10 % mnpemapaty BBeleHO B/B OOJIOCHO, a peliTa — B/B
npotsiroM 60 XB), 3 HACTYIIHOIO TPOMOEKTOMIEIO, SIKIIO
OKJIIO3i10 BEJIMKMX CyIUH OYJI0 IiATBEepIKeHO aHTiorpa-
diero. Yci nmalieHTH NPOXOIWIN JiKyBaHHS Yy BiIdiaeHHI
iHTEHCHUBHOI Tepamnii YHiBepcUTeTChKOI JikapHi 3arpeda
i HarasaoM (axiBILliB 3 iHTEpBEHLIAHOI HEBPOJIOTii Ta

HEBPOJIOTiB, 110 CHELiali3yI0ThCsl Ha JiKyBaHHI iHCYJIb-
1y. [lamienTn 6ynu HaOpaHi 3 ciudst 2018 poky 1o ciueHb
2019 poky Ta criocrepiranucs 1oHaiimMeHIe 12 MicsiiiB.
JlocmimkeHHs OyJI0 cXBaJIeHO KOMITETOM 3 €TUKU YHiBep-
CUTETCHKOI JIikapHi 3arpeda go movyaTky HabOpy Halli€H-
TiB, i KOXeH MalieHT a00 HOoro 3aKOHHUM MpeacTaBHUK
mianucanu iHpopMOBaHY 3rojly Ha y4acTh y JOCTiAXKEHHi.
IMicnsa pekaHanizaiiii Ta He mMi3Hile 24 roja Mmicias MosiBU
CUMIITOMIB MallieHTU OyJIM pO3MOAiNIEHI B TOCIiIKyBaHY
a00 KOHTPOJIbHY I'PYINU IOCJiAOBHO Y CHiBBiIHOIIEHHI
1: 1. Kpurepissmu BKIItOU€HHsI OyJIM 1iarHO3 TOCTPOTO ilie-
MiUYHOTO iHCYJIBTY 3 TOYaTKOBUM TMokazHukoM NIHSS > §
i MTOKa3aHHs 10 TPOMOOIITUYHOI Teparii, TPOMOeKTOMii
a00 000X 1IMX BTPyYaHb, a TAKOX Hee(heKTUBHA paHHS pe-
KaHanmizalisg. HeedexkTuBHa pekaHamizallisa BU3HavamIacs
a00 KpuTepisaMu HelipoBi3yasisallii, 800 KJIiHiYHUM IOTip-
meHHsaM. Kputepismu HelipoBisyaitizailii 11 BiCyTHOCTL
pekananizauii oyau TICI 2a a6o MeHIle Ha KOHTPOJIbHIit
aHriorpadii abo 30Ha iH(hapKTy, 110 BiAMOBIIAE OKII030-
BaHiil apTepii, HAa KOHTPOJIbHil KOMIT IOTEpHiil TOMOrpa-
dii. KniniuHuMu KputepisiMu Hee(peKTUBHOI peKaHai3a-
11ii Oy/1M BiICyTHICTB MokpaieHHs nmokazHuka NIHSS a6o
OoTO TIOoTipILIeHHs Oibllle HixK Ha 2 0aii IPOTITOM Iep-
mux 12 roouH micis peKaHamizaiii. JlocaimkyBaHa rpyma
orpuMyBaa llepedponizuH BHyTpimHEOBeHHO (30 MJ1/mOo-
Oy B/B mpotsarom 60 xB) mpoTtarom MiHiMym 14 i Mmakcu-
MyM 21 HS, TIOYMHAIOUM He Mi3Hile 24 Tof Mmicisl TosIBU
cuMnToMiB. KputepisiMu BUKIIOUEHHS Oy MOKa3HUK 3a
MoaudikoBaHow 1kanow Penkina (mRS) > 2, HupkoBa
abo TevyiHKOBa HEAO0CTaTHICTh, rocTpi iHdekIlii, Barir-
HIiCTh, BimoMa ayiepris Ha DOCJiIKXyBaHUI mpemnapaT abo
y4acThb B iHILIOMY KJIiHIYHOMY Ioc/imkeHHi. JIikyBaHHS Ta
JOTJISIAT 32 TIALliEHTAaMU B JOCIIKEHHI TTIPOBOIUIINCS Bijl-
MOBITHO IO CTAHZAPTHMUX IIPOTOKOJIIB JIIKyBaHHSI iHCYJIETY.
IIpoananizoBaHO Ta MOPIiBHSHO BiK MAIli€EHTIB, CTATh, TSK-
KiCTh iHCYJIBTY, 3aCTOCYBaHHSI peKaHalli3alliliHOo1 Teparlii Ta
eTtioJiorito iHCyabTy. EdpekTuBHICTD JiKyBaHHs Llepe6po-
JIi3UHOM olliHIoBasIM 3a noromMoroto NIHSS Ha 7-it nenp
micyist po3BUTKY iHCYNbTY Ta mRS mig yac Bunumcku, a ta-
KoK uepe3 3 Ta 12 micsuiB micist iHcynbTy. OLiHKY ITPOBO-
IIUB HEe3aJIeXXHUI eKCIepT, HaBUeHUI poOOTi 3i IKajaMu
OLIIHKM iHCYJIbTY. be3reka oliHoBanacs MUISIXOM PETeb-
HOTI'0 MOHITOPHMHTY KJIiHIYHOTO CTaTyCy, IIOOIYHMX SIBUIIL
Ta pyTMHHUX JabopaTopHUX TecTiB. HelipoBizyamizamis
BKJIIOYAJia 0€3KOHTPACTHY KOMII' IOTepHY ToMorpadiro ro-
JIOBHOT'O MO3KY /ISl BCiX MAIli€HTiB He Mi3Hillle HiXX yepe3
24 roaunu micast pekaHanizaiii, KT a6o MPT ronoBHoro
MO3KYy Ha 7-# JeHb Iic/Is HaAXOIKEHHS Y BiANJIEHHS Ta
koHTposibHY KT a60 MPT ronmoBHOTO MO3KY Yepe3 6—12
MiCSILIiB ITiCJISt iHCYJIBTY.

OCHOBHOIO METOIO JIOC/iIDKeHHSI OyJia OlliHKa KJTiHiu-
Hoi edekTuBHOCTI LlepedpoizuHy sIK 101aTKOBOI Tepartii
y IAli€HTIB i3 ITOMipHAM a00 TSKKUM IHCYJIBTOM IIiCIIS
HeeeKTUBHOI peKaHai3alii. Ik BTOopyHHY MeTy Halllo-
IO JTOCIIIKEHHS MU PO3IJISIAaIM IIBUIKICTh TeMOPaTridHO1
TpaHcdopMallii micas pekaHai3allii, sika Oyia BU3HaYeHa
a0o0 SIK CHMIITOMHA BHYTpillTHbOMO3K0Ba remaroMa (sICH),
abo gk 06e3cMMNTOMHA BHYTPiIHbOMO3KOBa reMaroma
(alCH), npencrasieHa sik reMopariuyHa TpaHchopMaltisi,
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MNpOAEeMOHCTpPOBaHa 3a JOMOMOIOI0 HelpoBizyamizalii
(koMm’totepHOi ToMorpadii ToJIOBHOTO MO3KY), 11O MPO-
BoauMsIacsl yepe3 24 ronMHU Ta Ha 7-i JeHb Micjasl OsIBU
CUMIITOMIB.

CTartuCTUYHN QHAAI3

Pesynbratu 060X rpyrn MopiBHIOBAJIM Ta aHaIi3yBalu
3a JIOMIOMOTrOI0 BiAMOBIAHUX METOJIB OMMUCOBOI CTATUC-
TukM. CTaTUCTUYHUN aHaIi3 IIPOBOAUIN 3a TOTIOMOTOI0
IBM SPSS Statistics 25. [l BU3HauY€HHSI HOPMaJbHOI'O
pO3MOAiIy JaHUX BUKOPUCTOBYBaBcs TecT Koamoropo-
Ba — CMupHOBa. BinMiHHOCTI B pO3MoiJii KaTeropialbHUX
3MIHHUX BU3HA4yaju 3a JOMIOMOTIOI0 TeCTy Xi-KBaapar. Jlist
aHaJi3y BiIMiHHOCTEN KiJIbKICHUX 3MiHHUX BUKOPUCTOBY-
BaJIU MapaMeTPUYHUIl (He3alexXXHUH t-KpuTepiil) Ta He-
napaMeTpuyHuii (Kkputepiii MaHHa — YiTHi) cTaTUCTUYHI
Metoau. PiBeHb cTaTUCTUYHOI BipOTiZHOCTI BCTAHOBJIEHO
gk p < 0,05, IBOCTOpOHHIIA.

PesyAbTaTH

V nmocnimkeHHsT Oy BKJIIOUEHI OBi TPyIu Ialli€HTiB,
SIKi TIOpiBHIOBAJIU MixX co0o1o. [Ticiiss mpoBeaeHHs peKkaHa-
Jizalii rpyna 1 (mociigHa) Ha 1oAaTOK 10 CTAaHAAPTHOTO JIi-
KyBaHHS$ oTpuMyBasia B/B LlepeOpoJiizuH, a rpymna 2 (KOHT-
poJibHA) — TiIBKU CTaHIApTHe JiKyBaHHs. [pymy Llepedpo-
JIi3UHY CTaHOBWIM 23 TalieHTH (cepenHiit Bik 76,0 = 9,8
POKY, 9 XiHOK), a KOHTPOJIbHY — 21 mauieHT (cepenHiit Bik
72,7 £ 10,6 poky, 11 xiHOK). Mix rpynamu He OyJI0 CTaTHC-
TUYHO BipOTigHOI pi3HUII 3a cTaTTIO Ta BikoM (p = 0,378 i
p = 0,296 BinMmoBigHO), a TAKOX 32 6Aa30BUMHU XapaKTePHC-
TUKaMu. MeToau JIiKyBaHHS TaKOX Oy/IN iTeHTUIHUMM:
1 maiieHTy y KOXHiii TpyIIi IIpOBOAMIACS JIUIIE TPOMOEKTO-

MisT; Tuie TpoMOOJIi3ue MpoBOAMBCS 15 marieHTaMm y rpy-
mi [lepeGposmizuHy Ta 16 mamieHTaM y KOHTPOJIbHIM TpyITi;
TPOMOOJTI3UC i3 TTOAATBIIIO TPOMOEKTOMIEIO TTPOBOINIIN Y
7 nauieHTiB rpynu Llepedponizuny Ta y 4 naiieHTiB KOHT-
POIBLHOIL TPyIH. Y BCiX Malli€EHTIB, BKIIIOYEHNX Y JOCTIIKEH-
H$I, IHCYJIBT JIOKaJIi3yBaBCsl y OaceiiHi ImepeaHix MO3KOBUX
aptepiii. KpiMm Toro, y BCix naiti€eHTiB OyJia JOCTiaIKeHa eTio-
Jiorist iHeyabTy (Tads. 1). He Oyiio ctaTUCTUYHO BiporigHoi
Pi3HULI MiX TpynaMHM IIOAO IIBUAKOCTI peKaHali3allii, SIKy
BUMIpPIOBAJIM 3a IIKAJIO TPOMOOJIi3uCy Tpu iH(apKTi To-
JjoBHOro Mo3ky (1ukana TICI).

[MopiBHSIHHST MiX rpylaMH cepeaHbOro 3HAYeHHS T10-
Ka3Huka 3a mKainoo NIHSS y Tpu MoMeHTH yacy — Bu-
ximauit pienb NIHSS, a takoxx NIHSS yepes 24 ronnHn
Ta 7 DHIB MiCJs iIHCYJIBTY — HaBeAeHO B TaOi. 2. He Oymo
CTAaTUCTUYHO BipOTigHOI Pi3HUII MiX IBOMa IpynaMu
moao nokasHuka 3a NIHSS Ha moyaTky mociimkeHHs Ta
B OyIb-SIKMif MOMEHT 4acy, xo4a B Ipyii LlepeOponizuny
MPOJIEMOHCTPOBAaHA TEHEHILiSl 1O KPalloro MoKa3HUKa 3a
NIHSS Ha 7-i1 neHb i3 MeniaHOO 6 TIOPIBHSTHO 3 9 y KOHT-
POJIBHI TpyTIi.

ETtiosiorist iHCyJIBTY /€1110 Bimpi3HsIacs Mix rpyrnamMmu —
OisblIa KiTbKiCTh KapIioeMOOTiUHMX iIHCYJIBTIB OyJ1a y rpyri
Llepebpoii3uny, TOAi IK Y KOHTPOJIbHIl Tpymi 0yJ10 OibIire
IHCYJIBTIB, CIIPUYMHEHUX aTePOCKIEPO30M BEJIMKUX apTe-
piii, a TAKOX iHCY/IBTIB YHACIIIOK OKJIIO3ii IpiOHUX apTepiit
(makyHapHMX iHCyJBTiB). OoHAaK 1151 pi3HUL He OyJia cTa-
TUCTUYHO BipOTiAHOIO.

o cTrocyeTbcd NOTPUMAHHS PEXUMY JIIKYBaHHS B
rpyni LlepedpoizuHy, To BCi NalieHTH, KpiM OTHOTO (J1e-
TaJbHUI KiHelb Ha 3-ii JIeHb), OTpUMYyBaJu Bin 14 no 21
iH(DYy3ii LlepeOpoiri3nHy BiIMOBiIHO IO TPOTOKOIY JOCi-

Ta6bnuys 1. lemorpagiyHi xapakTepucTrKm, eTiosnoris iHCy/IbTy, No4aTKOBe JliKyBaHHS NaLi€HTIB 3 rpynu
3acrocyBaHHS Llepeb6poni3anHy Ta KOHTPOJIbHOI rpynu

MokasHuk MNpyna LlepeGponisuHy KoHTponbHa rpyna
KinbkicTb 23 21
Bik 76,0+9,8 72,7+10,6
Cratb (XiHKK, %) 9 (89,1 %) 11 (52,4 %)
MavieHTw, skum nposege- | N 1(4,3%) 1(4.8%)
HUIA TpOMBONI3NC y 22 (95,7 %) 20 (95,2 %)
no 15 (65,2 %) 16 (76,2 %)
MauieHTn, akum nposeaeHi | T|Cl 0 0 1(4,8 %)
Tpombonianc Ta TpomoOeK- 5 5
Tomis TICI 2b 2(8,7%) 1(4,8 %)
TICI 3 6 (26,1 %) 3 (14,3 %)
|H('3yJ'IbT.!.-|eBCTaHOBﬂeHOI 5 (21,7 %) 0
eTionorii
IHCynbT y pegdynbrarti 1(4,3 %) 0
ETionoria iHcynbty aucekuii aptepii 270
.?.gi%?rs Knacndikauieto KapgaioemboniyHnii iHcynbT 12 (52,2 %) 8 (38,1 %)
ATepocknepo3 BenmKoi
aprepii 5(21,7 %) 9 (42,9 %)
Oxkntosia apibHoi apTepii 0 4 (19 %)

Mpuwmitka: TICI — wkana Tpom6oniaucy npv iHpapKTi MO3KY
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Tabnunys 2. NopiBHAHHS Noka3HukiB 3a wkanoto NIHSS mix rpynamu B pisHi nepioan yacy

ket Ll,eperﬁpgonj?iauuy KOHrL‘;%J;bHa SH?’S‘HH’I
JeHb Bunuvcku 3i ctaujioHapy™ 12 (8-22) 12 (8-18) 0,915
24 rognHn* 9 (3-18) 9(2-18) 0,860
7 OHiB* 6 (2-18) 9(2-16) 0,160

Mpumitkn: * — megiaHa (cepenHivi nokasHuk), ** — U-tect MaHHa — YiTHi.

Tabnuys 3. lNopiBHAHHS NOKa3HUKIB 3a MoANGIKOBaHOIO LWKaow PeHkiHa M rpynamm

B pi3Hi nepiogn 4acy

. Ll,eperﬁpgonj?iauuy KOP:LF;?::Ha 3|-|a;£uun
JeHb Bunucku 3i ctavujoHapy™ 4 (2-6) 4 (1-6) 0,589
24 rognHn* 3 (0-6) 3 (0-6) 0,434
7 pHiB* 2(0-6) 4 (0-6) 0,124

Mpumitkn: * — megiaHa (cepenHivi nokasHuk), ** — U-tect MaHHa — YiTHi.

mxeHHs. 3aranoM 10 mamieHTiB oTpuMaau HeoOXiaHUM
MiHIMyM IJIMHHOE TUpe ¢ npobenamu 14 iHdy3iit, a 12
nauieHTiB orpuManu Big 15 go 21 iHdysii.

Y T1abs. 3 HaBeleHe MOPiIBHSHHS MOKA3HUKIB 3a IIKa-
Joto mRS y nanieHTiB 1BOX Ipyn B TPM MOMEHTHU Yacy —
paHHi#l moka3HUK 3a mRS Ha MomeHT Bunucku (Bimx 14
1o 28 nHiB micis rosiBU cumntomiB), mRS uepes 90 nHiB i
mRS uepes 12 micsiiiB criocrepexeHHs. Xo4a He 0yJ10 BU-
SIBJICHO XKOIHOI CTATUCTUYHO BipOTimTHOI pi3HUIII MiXK IBOMA
rpymnamMu 3a mkanaoo mRS y Oynb-skuii MOMEHT Jacy, TpyIa
LlepeOponizuHy poaeMOHCTpyBaja SIBHY OMMCOBY Iepe-
Bary Hajl KOHTPOJIbHOIO IPYIOIO 3 Pi3HULIEIO B CEPETHHOMY
3HaueHHi MRS 3a 12 micauiB (rpymna Llepedponizuny — 2;
KOHTpOJIbHA rpyra — 4), 110 03HAaYa€ HasIBHICTb YiTKOI
TEHJICHIIii O KpaIIoro pe3y/abraty yepes3 12 MicsiiB micst
iHcynbTy. i pe3ynbrati TakKoX IMiITBEPIXKYIOThCS, SKIIIO
MM 3riHO 3 MRS momaMo pe3ysibTar sik XOpoluii, MoraHui
inieranbHuit (Tab. 4, puc. 1). BctaHOBIIGHO YiTKY TEHACH-
mifo moxo rnepeBaru lLlepedposrizuHy Hag KOHTPOJIBHOIO
rpyIoo uyepe3 12 MicsI1iB micis iHCYJIBTY, X04a pi3HULIS He

Oyna ctaTUCTUYHO BiporimHoto. Ha ueit MmomenT 70 % ma-
LieHTiB y rpyni LlepeGpotizuHy Main Xopoluii (hyHKIIiO-
HaJIbHUI pe3ysbTat i3 6a1oM mRS 0—3 mopiBHSIHO 3 Jiuiie
48 % MallieHTiB Y KOHTPOJIBbHI IPYITi.

IIIo cTocyeThcsa cmepTHOCTI mmicaa 90 gHIB cmocTepe-
JKeHHSI, B omHoro maitienTa (4 %) B rpyni Llepedpoizuny
Ttay 4 (19 %) y KOHTPOJIbHIii IpyIli OyB JeTaTbHUI Pe3yib-
tat. Ha MOoMeHT 12-MicSITYHOro TepMiHY Bil MOMEHTY PO3-
BUTKY iHCYNbTY TToMepJu 3 mamienTu (13 %) y rpymi Lepe-
OpodizuHy nMpotu 9 mauieHTiB (43 %) y KOHTPOJIbHIN Tpyri,
10 CBiIYUTH MPO BipOTiIHE 3HUXEHHS PiBHS CMEPTHOCTI
Ha KOPHUCTbH MAalli€HTIiB, gKi oTpumyBanu Llepedpotizun
(p=0,033).

VY koxHi# rpyri B 1 malieHTa npoTsirom 24 roauH Iicis
pexaHajizaiii Ha ocHOBi KoHTposubHOI KT Ta moripmeHHs
KJIiHiYHOTO cTaTtycy (IIpo 110 CBITYMTh MiABUILIEHHS ITOKa3-
Huka 3a NIHSS 6inpiie Hixk Ha 2 6anu) OyJ10 I1iarTHOCTO-
BaHO BHYTPIillIHbOMO3KOBY I'éMaTOMY BEJIMKOTO PO3Mipy. Y
rpymi LlepeOposnizuny 1ie OyB naiieHT 78 poKiB, 3 MUTOTIU-
BOIO APUTMI€IO, CEPLIEBOIO HEAOCTATHICTIO Ta MOYATKOBUM

Ta6nuus 4. lNopiBHIHHS pe3ynbTaTie M rpynamu 3a cTpatugikoBaHo MoangpikoBaHO LKaiol PeHkiHa

mRS Ll.eperﬁpg;?isuﬂy KoHTponbHa rpyna 3'“;?"""
0-3 10 8 0,775
e e E I
6 1 2
0-3 18 13 0,284
90-1 neHb 4-5 4 4
6
0-3 16 10 0,102
360-11 oeHb 4-5 3
6 3

Mpumitka: * — Tecr xi-kBagpar.
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Big 0 po 3 Big 4 po 5 6

M [pyna LiepebponisuHy M KoHTponbHa rpyna

PucyHok 1. lNoka3Huk 3a moangikoBaHOIO LLKaJI00
PeHkina yepe3 12 micsuiB nicns iHCybTy

nokazHukoM 3a NIHSS = 9, gakuit orpumysas BapbapuH
ta MaB MHB 1,1. Momy 6yJ10 npoBeneHO TpoMOOIi3IC,
nepebpanbHa aHriorpadis He mokasaja OKJII03il BEJIMKOl
cynuHu. TpombekTomist He ipoBoauiacs. [Ipotsirom 7 ro-
IUH ITCIsT TPOMOOIIi3UCY KIIHIYHUI CTaTyC MallieHTa Mo-
ripmuBcs i3 30inbiIeHHIM moka3dHuka 3a NIHSS no 13, a
KT npoaemoHcTpyBaia HasiBHICTh BHYTPilIHBOMO3KOBO1
reMaToMu B OaceiiHi JIiBoi cepeHbO1 MO3KOBOI apTepii. Bin
OTPUMYBAB CTaHIAPTHY Teparlilo, BKiaoyatrouu Liepedpouti-
31H, MPOTATOM 12 TOMMH Bill TOYAaTKY CUMITTOMIB iHCYJIBTY.
XBopuii moMep Ha TpeTio 100y IMicJist HAAXOIKEHHS B CTa-
1ioHap. Y KOHTPOJIbHII TpyIli MaiieHToM, SIKUii MaB Jie-
TajapHUi pe3ynsTat (MRS 6 yepe3 90 nHiB), OyB 67-piuHUi
YOJIOBIK i3 HEKOMIIEHCOBAHOIO apTepiabHOIO TiMepTeH3i-
€10 Ta IIYKPOBUM Jia0eTOM, IMIOYaTKOBUM ITOKA3HUKOM 3a
NIHSS = 10 Ta rocTpoio OKJII03i€10 J1iBOI cepeaHbOI MO3KO-
BOI apTepii, MiATBEPIKEHOI0 METOIaM1 HelpoBi3yati3allii.
Yepes 3 ronuHM Micjs1 MOSIBU CUMITOMIB TallieHTy OyJio

TIpOBeACHO TpoMOOIi3uC, a uepe3 4,5 TomIMHN — TPOMOEK-
ToMito. Pe3ynbrar pekaHamizatiii uepes 35 xB OyB ineaTbHUM
(TICI 3), ogHak 4epe3 5 rop Miciist TPOMOEKTOMIi CTaH ra-
mieHTa panToBo moripmuBcs, a Ha KT BUABIEHO BEIUKY
BHYTPIIlTHHOUEPEITHY TeMaTOMY Y JIiBili MiBKYJIi, 1110 BiAIIO-
Bigae BU3HAUYE€HHIO penepdysiiiHoi TpaBMU. MOXIUBICTh
XipyprivHOro BTpY4YaHHs 3 MPUBOJY 'éMaTOMM Y KOXKHOTO
3 LIMX MAalli€HTIiB 0OroBoproBagacs 3 HEUpoOXipyprom, aje
iioro 3actocyBaHHs OyJIO BiIXWJIEHO Yepe3 MIMOOKY JloKa-
JIi3allio reMaToMu.

¥ 2 nauienTiB y rpymi LlepedposisuHy Ta 'y 7 naiieHTiB
Y KOHTPOJIbHI# rpymi Ha 7-my 100y Micyisi MOSIBU CUMIITO-
MiB 3a JOTIOMOTOIO HeipoBi3yaizailii BUSIBJIEHO Oe3CUMII-
TOMHMI BHYTPIIIHHOMO3KOBUM KpoBOoBUIUB (puc. 2). Lsa
pi3HULIS HOCsTAa TPAHUYHOI CTATUCTUYHOI BiporimHOCTI
(p =0,055).

Hapemuri, nmiomo 6e3nexu npemnaparty, >KOTHUX ITOOIYHUX
SIBUILL, Y TOMY YMCJi HeraTuBHOTo BIuiuBy Llepebpoiizuny
Ta CTAaHIAPTHOTO JIiKyBaHHSI 3TiTHO 3 MPOTOKOJIOM Ha J1abo-
paTopHi, KJIiHiYHI MOKa3HUKU Ta JaHi HelipoBizyanizalii He
OyJ10 3ahiKCOBaHO.

O6roBopeHHs

EdpekTtusHicte LlepebponisuHy

YV HamoMy I0CTiIKeHHi MU CIIOCTepPiraju 4iTKy TeH-
JIEHIII0 10 KPalloro J0BrOCTPOKOBOTO pe3yJbTaTy yepe3
12 mics1iB micyst pO3BUTKY iHCYJIBTY, IPO 1110 CBiTYUTH Oat
3a mRS: cripusgtauBuii pesyiawrar y rpymi Llepedponizuny
manu 70 % manieHTiB mpoTty auiie 48 % y KOHTPOJbHIl
rpymi. e, 6e3cyMHiBHO, 4ynoBUii pe3yabTar, Oepyuu 10
yBaru BiIHOCHO HEBEJIMKY KiJIbKiCTh ITAIli€EHTIB Yy HAILIOMY
JOCJIiIKeHHI, 1 BiH Y3TOIXKY€EThCS 3 OUIBIIICTIO paHillle OITy-
0J1iKOBaHMX IOCIiIXXEeHb Ta OIJIsAiB i3 3acTocyBaHHs Lle-

a) PiBeHb remopariyHunx ycknagHeHb
y rpyni Liepe6ponisnHy

4%

[ Hemage BHYTPIiLLHLOMO3KOBOI remaTomm

Il BescrvMnNTOMHA BHYTPILLHLOMO3KOBa remaToma

Il CvMnNTOMHa BHYTPILLHLOMO3KOBa remaToMa

6) PiBeHb remopariyHnx ycknagHeHb
Y KOHTPOJIbHIN rpyni

5%

PucyHok 2. PiBeHb remopariyHux ycknagHeHb
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pebpounizuny [12—16]. OgHak GyHKIIOHATBHUI pe3yabTaT
y HalllMX Mali€HTiB, BUpaXXeHUil MmokazHUKoM mRS, He
MOKa3aB CTAaTUCTUYHO BipOTiIHOI Pi3HMII MiX rpynamu
gepe3 90 gHiB. Lleit ¢pakT TakKoX MOXKe CBIIUMTU IPO TE,
1110 Ha KiHIEBUI pe3ybTaT y JOBFOCTPOKOBOMY CITOCTE-
peXeHHi BIUIMHYIN IesKi iHII ¢pakTopu, abo Moxe OyTu
OB’ SI3aHUI 3 BITHOCHO HEBEJIMKOIO KiIbKICTIO MALIIEHTIB y
HaloMy nociimkeHHi. Kpim Toro, y Hallle qOCTiIKeHHSI MU
BKJIIOUMJIM MALI€HTIB i3 MIOMipHUM Ta TSKKUM iHCYJIBTOM
[17, 18], 1110 TaKOX MOIJIO CPUSITU HEBIPOTiTHUM pe3yJib-
TaTaM, OCKiJIbKM TMOIEPeaHi TOCTiIXKeHHSI MPOAEMOHCTPY-
BaJiv, 1110 eheKT JIiKyBaHHS y Malli€HTIB i3 iHCYIbTOM OYB
OL7IbII BUPAXKEHUM Y pa3i OUTbII TSDKKOTO CTYIIEHST 3aXBO-
proBanHs (NIHSS > 12) [12, 14].

BaxuynBo, 1110 TpuBajie CIIOCTEPEXXEHHS MPOJEMOH-
CTPYyBaJO BipOTiAHUI TTO3UTUBHUI BIJIMB Ha MOKA3HUK
BUKMBaHHS TalieHTiB. Lleil BUCHOBOK y3rojXyeTbhcs 3
MeTaaHatizoM 9 nociimkeHs Llepedponizuny npu roctpo-
My iHCyJBTi [12], ade KOHTpacTye 3 pe3yJibTaTaMu iHIIIOro
MeTaaHali3zy 7 gociimkeHb LlepeOpoizuny, sKi po3risiaa-
JIM caMe CMepTh Bijl yciX MpUYuH npoTsaroM 90 AHiB micist
iHcynbty [13]. JIaHi Hamoro KOCiIKeHHS 11010 CMEPTI Bif
YCiX IPUYMH 3a OAWH PiK CBig4yaTh Mpo MpoTujexHe. bepy-
YM 0 yBaru BiAMIiHHOCTI B €TiOJIOTIi iHCY/IBTY MiX Ipyma-
MU, MU, OIHAK, HE MOXEMO BUKIIIOUUTH, 1110 CYITyTHi 3a-
XBOPIOBAaHHSI, TIOB’sI3aHi 3 KOHKPETHUMM TUTIAMU iHCYJIBTY
(IKi MOXYTb CIPUIMHUATHA CMEPTh, HE TIOB’SI3aHy i3 caMUM
iHCYJIBTOM), MOTJIM BIUIMHYTU Ha CIIPUSITIMBUIA pe3yjibTaT
CMEPTHOCTI B HAIlIOMY JOCiMKeHHi. Tomy, He3Baxalouu Ha
Te, 1110 Pi3HULIS B €TIOJOTI1 IHCYJIBTY HEe AOCST/Ia CTaTUCTUY-
HOI BipOTiIHOCTi MiX HAaIlIMMU TpyHaMM Malli€HTIB, y Maii-
OYTHIX JOCTIIKEHHSIX CJTiJl yHUKATU TeTePOTeHHOCTI TPYII.

[Ti3Hiii i ZoBroTpuBaInii mo3uTuBHUI edekt Llepedpo-
JII3WHY B Hallliil KOTOPTi MalieHTiB MOXe OyTH MOB’sI3aHU I
3 iioro HeHpOTPOGIYHUMHU Ta HEHPOTITACTUIHUMHU e(eK-
TaMU, TAKUMU SIK CTUMYJISILiSE HEpOTeHe3y Ta OJIiroieH-
JPOTEHE3Y, 1110 MOTeHLIHO MOXe BUKJIMKATU MOCUJIEHHS
JIOBFOCTPOKOBOTO (PYHKITIOHATBHOTO BiTHOBIEHHS [19].

TemopariuHa TpaHcdopMmauis Ta penepdysiliHe mo-
LIKOJIKeHHS IMic/sl peKaHalizalii MOXyTb OyTU OIHUM i3
HaWTripIMx yCKiIaaHeHb Micas YCIIHOI peKaHali3allii, 1o
0Ge3mnocepeTHbO BILUIMBAE Ha pe3yJbTaT rnailieHta. CUMITO-
MaTU4YHa BHYTpIillIHbOUEpPEHa KPOBOTEYa BUHUKAE MPU-
6u3HO y 4—6 % malieHTiB micist Oyab-sKOI peKkaHasiza-
LiiTHOI Tepartii, a JeTaTbHUI KJIIHIYHUI pe3yIbTaT PeECTpy-
eTbes y moHan 40 % nux Bunaakis [20, 21].

IloBimoMISIETBCSA, 11O HaBiTH OE€3CUMIITOMHUIA BHY-
TPIlLIHPOMO3KOBUI KPOBOBWIUB, SIKUI1 4YaCTO BUSIBISIOThH
JIMIIEe 3a JOIOMOTrOI KOHTPOJbHOI HelpoBidyamizallii,
MPOBEJAEHOI Mi3Hillle, MOripIIy€e TOBIOCTPOKOBI pe3yJibTra-
TU. [esKi HenlogaBHi JOCIIIXKEHHS BKa3aJlu HAa HEraTuB-
HU BIUIMB Ha KiHIEBUIA PE3yIbTaT HaBiTh 0€3CMMIITOMHOI
BHYTPIiIlTHHOMO3KOBOI TeMaTOMMU ITicjist TpoMOekToMii [20].
SIK MM 9iTKO MoKa3aii B HAIlIOMY JOCJIiIKEeHHI, y Malli€eH-
TiB, sIKi orpuMmyBaiu LlepeOpoiti3nH, piBeHb reMOpariYHnX
YCKJIaIHEHb OYB BipoTigZHO HIKIMM. YacToTa CUMIITOMHOL
BHYTPIIIIHbOMO3KOBOI reMaTroMu Oyja omHakoBoio (4,3
npotu 4,8 %) B 000X Ipymnax, i reMaToMa BUHMKaIa Yepes
KiJIbKa TOJMH ITicJIsI TPOMOOJIITUYHOI Teparlii, 10 BBEACHHS

nepioi no3u Llepedponizuny. HaBmaku, 6e3cuMOToMHa
BHYTPIIlITHBOMO3KOBa reMaToMa 3ycTpidyajacsl yacTilie B
KOHTpOJBHIi rpymi (38 mpotu 13 % y rpymi Llepe6ponizu-
Hy). 3MeH1IeHHs KiJibkocTi alCH TakoXx MoXe MosSICHUTH
MO3UTHUBHY TEHIIEHIIi0 111010 (DYHKIIIOHAJIBLHOTO pe3yJibTa-
Ty (mRS) yepe3 12 MicA1IiB ImicIsa iHCYIBTY Ta CTATUCTUYHO
BiporigHe 3HMXKEHHS cMepTHOCTI B rpymi Llepedposizuny.
HapemTi, My TakoX MOXEMO IPUIYCTUTH, IO B TPYyIIi
LlepebOpoJtizuHy reMopariuHa TpaHcghopMallis Oysia MeHII
BUPaXXEHO0, a pe3yJbTaT OyB KpallluM, HE3BaXXalouu Ha
BUILIMI PU3MK reMopariyHoi TpaHcdopmallii Ta ripuoro
pe3yJibTaTy yepe3 OUIbIIY YacTOTy Malli€eHTIB 3 KapaioeM-
0oJIiYHUM iHCYIBTOM [22].

3anuiaerbes 3’sICyBaTH, Y1 MarOTh TOCTPi reMopariv-
Hi YCKJIaMHEHHST TPOMOOJIITUYHOI Tepartii Ta yroBiJibHEHa
reMoparigyHa TpaHcgopMallis BHACTIIOK pernepdy3iiiHoro
CHHIPOMY OIHAKOBUI IaTodizionoriunmii MexaHizm. Llin-
KOM HMOBIpHO, 1110 BOHM MalOTh IIPUHANMHI JesIKi CIiIb-
Hi maTto@i3ioysoriyHi MexaHi3MH, TakKi SIK MiZBUILEHHS
MPOHUKHOCTI reMatoeHIledaniyHoro 6ap’epa, HasiBHiCTh
MOCTILLIEMiYHOTO HEKPO3y CTIHOK KPOBOHOCHUX CYAWH, a
Takox TpuBaia imemist [20]. Takum UYMHOM, MYJIBTUMO-
NajibHi HEHPOIPOTEKTOPHI/HelpoTpodiuHi 3acodu, Taki
sk LlepeOposizuH, MOXYTh 3MEHIIUTH HACTIIKUA perep-
GysiitHoro cuHapoMy. IX BIIMB Ha 3MEHIIEHHS Heilpos3a-
MaJIeHHsI, CIPUSTHHS XUTTE3AATHOCTI HEHPOHHUX KIIITHUH 1
HeliporeHe3y, a TAKOX CTa0iTi3y0unii e(heKT Ha reMaTOeH-
LedaniyHuit 6ap’ep cBimyaTh Ipo Te, 110 TakKi MpernapaTu
TaKO0X MalOTh HEHPOMPOTEKTOPHY Jil0, KOJU He BinOyBa-
€ThCS peKaHati3allis.

besneka LlepebpoAisuHy

OpHi€ro 3 1LiIeil HAIIIOTO MOCIiIKEeHHS OYyJI0 MiATBep-
mkeHHs 6e3neku LlepeOGpotizuHy Mpu Npu3HauYeHHi oTo
MalieHTaM i3 MOMiIpHUM Ta TSKKUM iHCYJIbTOM. Y Hallliii
JIOCJTiIHULIBbKIN IPYTi MU HE 3apeeCTPyBaJIv XKOAHOI MO0iu-
HOI Ji1, MOB’s13aHO1 3 NOCIiXKyBaHUM Tipenapatom Llepe-
OpoutizuH. Lle Binnosigae paHinie ory06/JiKoBaHUM pe3yib-
TaTaM, y TOMY YHCJIi JaHUM MeTaaHaJli3y IeB’ ITU paHI0Mi-
30BaHUX IOCIiIKeHb Bornstein Ta criBaBT., OITy0JIiKOBaHO-
ro aHasizy rpodinato 6e3nexu Bix Thome i Doppler, a Takox
oIry0JIiKoBaHOTO omIsiAy Bim Ziganshina [12, 13, 23, 24].

CUABHI TO CAQOKi CTOPOHU AOCAIAIKEHHS

Harmre nocmimkeHHs1, 6€3yMOBHO, Ma€ KijIbKa HEIOIKIB.
Bono 0yno po3pobiieHe K He3aciIuieHe MiJIOTHE JOCITi-
TDKEHHS 11 HAIaHHS MONepeHiX TaHuX JU1st GOpMYBaHHS
rimore3u. binblie Toro, Hale AOCIIXEHHS HE Mae J10-
CTaTHbBOI MOTYXXKHOCTI JIJ151 OLIHKY TTEPBUHHOTO PE3YJIBTaTy
e(eKTUBHOCTI Yepe3 HeBEIUKY KibKiCTh NalieHTiB. Kpim
TOT0, y HAIlIOMY aHaJli3i MU HEe 3MOTJIM KOHTPOJTIOBATH (hak-
TOPU PU3UKY PO3BUTKY BHYTPIIITHHOMO3KOBOTO KPOBOBU-
JIUBY TIiCJIsl iHCYJIBTY, TaKi sK HEKOHTPOJIbOBaHa TilepTeH-
3is1, moraHi KoJyilarepaii Ta/abo HasIBHICTbh MiKpPOKPOBOTEY
[18, 19], yepe3 maity KiIbKIiCTb MAIli€HTIB.

SIK1110 TOBOPUTHU MPO CUJIBHI CTOPOHM, HACKIIBKI HAM
BiIOMO, 1Ie Meplle MPOCIEeKTUBHE MOCTIIKEHHS, SIKe OIli-
HIOBaJIO e(DeKTU HEMPOMPOTEeKTOPHOIO Mpernapary y rnaili-
€HTIB i3 TOCTPUM iHCYJIBTOM MOMIPHOTO Ta TSLKKOTO CTYyTIe-
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Hs1 micis HeeheKTUBHOI peKaHatizallii Ha OCHOBI KJIiHIYHOT
OLIIHKY Ta WIBUJKOCTI reMopariyHoi TpaHcgopmaltii miciis
pekaHajizauiiiHoi Tepartii mpotsirom 12 micsuis. Lle Hamae
Morepe/Hi J0Ka3u TOro, 1110 10JaTKOBE HEHPOIPOTEKTOP-
He JikyBaHHs LlepeOposisMHOM MOXe CIpUSITA KpaloMy
JIOBTOCTPOKOBOMY KJIIHIYHOMY pe3yJIbTaTy Ta 3HUXKEHHIO
CMEPTHOCTI.

BuCHOBKM

Imest HelipompoTeKilii JocCimKyBaiacs IMpoTIroM 0a-
raTbOX POKIiB, i in Vitro BUBYEHO BEJIMKHUI CIIMCOK HEHMPO-
MPOTEKTOpHUX NpenapaTiB. OnHaK, OCKIJIBKA OYEBUIHUIM
KJIIHIYHMI YCITiX He OYB IMPOAEMOHCTPOBAHUM, HEHPOIPO-
TEKI1Iis1 BCE 11Ie 3aJIMIIAEThCS KIiHIYHOI Mpodiemoro. Lle-
peOpoITi3NH K MYJIBTUMOJAIbHUI HEMPONPOTEKTOPHU I
i HeMpOBiTHOBIIIOBAJIbHUI 3aci0 BxXKe MPOAECMOHCTPYBaAB
nesiki 6aratoo0ilsitoui eekT y Malli€HTIB i3 iHCYJIBTOM
mono (pyHKIIOHAILHOTO Pe3yJbTaTy. ¥ HalloOMy HOCTi-
mkeHHi LlepeOpomi3nH K m1ogaTKoBa Tepartist 11l MalieH-
TiB i3 iIHCYJIETOM IIOMipHOTO Ta TSIKKOTO CTYIIeHSI BUSIBUBCSI
e(eKTUBHUM Y 3amo0iraHHi reMopariuHiii TpaHcdopmarrii
micisg Hee(eKTUBHOI peKaHasli3allii Ta IpoJaeMOHCTPYBaB
SIBHE 3HVDKEHHSI CMEPTHOCTI B IOC/IiIXKYBaHil Ipymi maii-
€HTiB. OJHUM i3 TUTaHb, 1O 3ATUIIWIACS IJ1s1 MAOYTHIX
JOCITIIKEeHb, € BCTAHOBJIEHHS TOTO, UM 3HAXOASITHCS 11i IBa
eeKTH y MPUINHHO-HACTiIKOBOMY 3B’ SI3KY.
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Efficacy and safety of Cerebrolysin after futile recanalisation therapy
in patients with severe stroke

Abstract. Introduction. Golden standard of acute stroke treat-
ment is recanalisation therapy. However, opening the occluded
blood vessel sometimes does not show the expected clinical result
or leads to haemorrhagic complications. As neuroinflammation
and neurotoxicity play an important role in the pathophysiology
of stroke, neuroprotective agents might preserve brain tissue after
futile recanalisation. Patients and methods. After recanalisation
therapy and not later than 24 h after symptoms onset, patients
with initial NTHSS of > 8 were assigned to the investigational and
control group. The investigational group received intravenous
Cerebrolysin as add-on therapy. The primary objective was to
assess the clinical efficacy of Cerebrolysin. The secondary ob-
jective was to investigate its effect on haemorrhagic transition
and to confirm its safety profile. Results. Bascline characteristics
of patients showed no significant differences between the two
groups. No difference could be detected between the two groups

in the mRS scale though the Cerebrolysin group showed descrip-
tive superiority over the control group. We found a statistically
significant difference considering haemorrhagic transition and
mortality rate in favour of the Cerebrolysin group. The multi-
modal neurotrophic agent Cerebrolysin holds promise to impact
on the late consequences of a reperfusion syndrome. Its influ-
ence on reducing neuroinflammation, promoting neuronal cell
viability and neurogenesis as well as the stabilising effect on the
blood-brain barrier suggests a protective effect on the neurovas-
cular unit even when no recanalisation occurs. We confirmed the
excellent safety profile of Cerebrolysin. Conclusions. Cerebro-
lysin as add-on therapy might be beneficial and safe for patients
with acute stroke in terms of lowering risk for haemorrhagic
complications after recanalisation therapy.

Keywords: futile recanalisation; neuroprotection; Cerebrolysin;
haemorrhagic transformation
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MDKHAPOOHWUMA HEBPOJIOTIYHUM XXYPHAN

NPAKTHKYIOYOMY HEBPO/OI'Y
TO PRACTICING NEUROLOGIST

EdeKTUBHO Tepdanis TPUBOXXHUX,
AernpecuBHUX PO3ACAIB TO HEMPOMNATUYHOIO OOAIO:
HOBUM MOTASA HO Npo6Aemy

Pesiome. Iowupenicmo denpecusnux posnadie y nacenenns exonomiuno poszeunenux kpain €sponu i CIIA do-
caeae 10 %, xoua 6 00un enizod mpugoxcnux poznradie peccmpyemocay 12—27 % nacenenns €sponu. Y nayienmis
3 Hellponamu4HuMm 601em MpUBoNCHi i denpecusHi posnadu 3ycmpiuaromscs 6 2— 3 pazu yacmiuie, Hidc y 3a2anbHiil
nonyasyii. Lle noscHioemvcs HaA6HICMIO 3a42ANbHUX MEXAHIZMIE (POPMYBAHHS XPOHIUHO20 00110, denpecii i mpu-
802U, 8 OCHOBI AKUX Aedcumy deiyum cepomoHiny i Hopadpenaniny. JIyaoxcemun npueHivye 360pomHuil 3axeam
CEPOMOHIHY | HOPAOPEHANIHY, MUM CAMUM NIOBUULYE CEPOMOHIHEPRIYHY | HOPAOpeHeP2TUHY HelIPOMPAHCMICIIO 8 YeH-
mMpanvHii Hepeosiil cucmemi. Buacaiook yboeo 6id6ysacmucs hiosuueHHsa QYHKUIOHAAbHOT AKMUBHOCII HUXIOHOT
cucmemu npueHiueHHs 60410 ma nopozcy 004b080i uymaueocmi, wo 3abeznevye eghpekmugHy 31e004108a1bHy 0ilo
npenapamy. /Iynoxcemun pexomendyemocs NICE-2020 sk npenapam nepuioi ainii 0 aikyeanns diabemuunoeo
nepugepuuno2o Heiponamuuro2o 60410 3 YHINOAAPHOI Oenpecielo abo be3 Hei, a makodic 045 AIMHIX nayieHmie
3 denpeciero i3 cynymHuimu KapoioacKyaapHuMu 3axeoproeanuamu. Y pexomendayiax Himeyvkoeo mosapucmea
He8p002i6 0yA0KcemuH nopao 3 npeeadaninom, 2ad6aneHmMuUHOM i AMImpUnmuAiHOM € Npenapamom nepuloi Ainii 6
AIKY8aHHI Heliponamu4Hoeo 60410, denpecii i 2eHepanizoeano02o mpuodcHoeo posrady. Egexmuesnicms i besnexa
0yn0KCemuny y AiKy8aHHi AiMHIX nayicHmie 3 denpeciero i 601em, HeUponamuvHum 601eM i 6eAUKUM OenpecusHUM

P031a00M 008e0eHi 8 HUCACHHUX PAHOOMI308AHUX O0CAIONCCHHSX.
KnrouoBi ciioBa: denpecis; mpueoea; neiiponamuunuii 6inb; dyaokcemun

3a nanumu BcecBiTHBOI opraHisaliii 0OXopoHH 300pOB’s,
6u3bK0 50 % HacesieHHsI 3eMHOI KYJTi B SIKHUIICh MOMEHT
CBOTO XWTTSI CTPaXIalOTh HA HEPBOBO-MCUXIYHI poO3Ja-
nu [1]. Pesynwsratu nocnimxeHHst Psychological Disorders
in Primary Care neMOHCTpYIOTb, 110 HAOJIbII YaCTUMU
MCUXIYHUMU pO3JIaJlaMU B 3araJIbHOMEINYHIN MPaKTULLi €
Jieripecist i TpuBoXHi po3snanu [2]. [MommpeHicTs nernpecrs-
HUX PO3JIa/liB Y HAaceJeHHSI EKOHOMIYHO PO3BMHEHUX Kpa-
in €sporm i CIIA nocsirae 10 % [4], xoua 6 oquH emizon
TPUBOXHUX PO3JaliB peecTpyeThes y 12—27 % HaceneHHs
€Bponu [5], a B 0cib i3 cOMaTUYHOIO IATOJIOTi€I0 BOHU 3Y-
CTpivaroThCsl B 2—3 pa3u yacTillle, HiXX y 3arajibHiil momy-
JIsTii [6].

Y BenuKiil KiJIbKOCTi MOCTIIXE€Hb, CUCTEMATUUYHUX
OmIsIIax i MeTaaHalizaXx HaBOASIThCS Y3TOKEHi TaHi mpo
Te, 110 TPUBOTA i JEMpecis € He3aleXXHUMU (haKTopaMu
PU3MKY PO3BUTKY XPOHIUHOTO HelipornathuyHoro 6oo [3].
Tak, y MacimTabGHOMY MyJIBTMHAIIIOHATLHOMY JOCTIIKeHHI
A. Tsang et al. [7], y ke Takoxk Oyia BKJIIOUeHa i YKpaiHa,
XPOHIYHMI Oi7Ib MPOTSITOM OCTaHHIX 12 Mics1IiB BiA3HAYaIN
19,7 % naliieHTiB 3 TPUBOIOO ab0 AEIpPecielo.

Hwu3ka 10CIiIHYKIB CTBEPIKYIOTh, 110 OyIb-SIKUIA XPO-
HIiYHMIT 00JILOBUIL CUHAPOM CYIIPOBOIXKYETHCS IEIIPECIEI0
Ti€l0 UM iHIIOIO Mipoto. JlenpecuBHiI CUHIPOMU y TIALIIEHTIB
i3 XpOHIYHUM 00JIeM € BapiaOeJIbHUMU, i iX 4aCTOTa KOJIM-
BaeThbes B Mexxax 10—100 % [8, 9]. [1pu 1ibomy yacToTa Bu-
paxkeHoi Aerpecii iCTOTHO HUxKYa i CTAHOBUTD y MAlli€HTIB
3 XpoHiYHUM GosieM 1,5—54 % [10].

V BenukomacitabHoMy nociaimxkeHHi H. Breivik et al.
[11], npoBeneHomy B 15 eBponeiickkux KpaiHax Ta I3pa-
ini, moBimoMusieThes, 1o y 21 % malieHTiB, sIKi Bimuy-
BalOTh XPOHIYHUI Oinb, Oyjia AiarHOCTOBaHa AETpecis.
V BenukoMy emigeMiojiorivHOMY gocimkeHHi L. Aguera
et al. [12] ouiHoBanu 60JbOBI pO3Jaau Ta JEMPECUBHY
cuMmntomatuky y 3189 mauieHTiB 3 HeaudepeHiliioBa-
HUM XpoHiYHUM 60jeM [20]. Bynu po3risiHyTi ckapru Ha
6inb y mui Ta cnuui (71,6 %), ronoBHuii 6inb (64,7 %),
6iap y cyrmobax Ta KiHmiBkax (61,3 ta 58,5 % Binmo-
BinHO). CuMnOTOMU Aenpecii BUSBISIUCSI Y YOTUPHOX
3 't nauieHTiB. Cepel HUX KOXEH APYTUid MalieHT
BiAIMOBiaB KPUTEPisIM BUPaAKEHOI Nernpecii, a KOXeH
I’ SITUI — KPUTEPisIM TUCTUMII.
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TlommpeHicTh TPUBOXHUX PO3JIAAiB Y MALlIEHTIB 3 XpPO-
HIYHUM 00JIeM y CITMHI OLIIHIOEThCS TTPUOIM3HO B 17—30 %
[13]. 3okpema, 3a nanumu L. Manchikanti et al. [14], ko-
JKeH IT’SITUI TTALliEHT 3 XpPOHIYHUM 00JIeM Y CIIMHI CTpaXkIa€e
BiJl reHepaJli30BaHOTO TPUBOXKHOTO posamy. Ha 3mimmaHiit
BUOIpIIi MAIli€EHTIB 3 00JIbOBUMU CUHAPOMAMU (TOJIOBHUIA
Oi1b HAMIPYXKEHHSI, LIepBiKaITis, OiTb y ciHi) OyJIo mmpoe-
MOHCTPOBAHO, 110 TPUBOXHIi pO3J1ay MPU BUILLIEBKA3AHUX
00JIPOBUX CHHIPOMaX 3yCTpiuaroThest B 3,13—6,91 pasa yac-
Tillle, HiXX y 3arajibHiii momyJsuii [15].

[emnpecisg momupeHa cepen 0ocid MOXMJIOro BiKy i
MOB’s13aHa 3 BUCOKUM PU3MKOM iHBaliu3allii Ta minBuiie-
HOIO CMepTHicTIO. JlaHi Mpo MOIIMPEHICTh enpecii cepen
JITHIX XBOPUX BapiotoTh Bix 15 10 27 % [26], mpu LibOMY Y
MALIEHTIB, SIKi MalOTh OyIb-gIKe COMAaTUIHE 3aXBOPIOBAH-
HSI, LIei TOKa3HUK MoXe 30iibiryBatucs 10 42 % [27]. Co-
HiaJbHi HACTIIKM JeIpecii MOXMIOTO BiKy MOCUTDH TSLKKi:
MOPSIJL 3 PI3KUM 3HUKEHHSIM SIKOCTI XXUTTS BOHA CYTPOBO-
JIKYETHCS 3POCTAHHSIM 3aXBOPIOBAHOCTI i CMEPTHOCTI B L1ii
BiKOBi#1 rpyni xBopux [28].

Takum uMHOM, iCHY€E GE€3yMOBHUIA 3B’SI30K MixX 00JieM,
NETIPECI€I0 i TPUBOTOIO.

Aenpecis, TpMBora Ta XpoHiuyHUM1 GiAb:
BiA MNATOreHe3y AO NATOreHeTUYHOro
AIKYBOHHS

[ToeqHaHHs aenpecii, TPUBOTHU i XPOHIYHOTO OOJIHO-
BOTO CUHIPOMY TOSICHIOETBCSI iX MATOTeHETUMHUMM Mexa-
Hizmamu [20, 21]. TlepeBaxkHy poJib y MaTroreHesi aenpecii
Bifirpae nediuut HopaapeHaliHy i cepoToHiHy. bijblicTh
HOpaIpeHEePTiYHNX HEMPOHIB JIOKATi3YIOThCS B IUISTHII MO3-
KOBOIO CTOBOypa — y OnakuTHilt rsMi. Hopagpenepriuxi
IJISIXU IIAPOKO MPEACTaBIeHI B TOJIOBHOMY MO3KY i O€pyTh
y4yacTb y (popMyBaHHi OaraThox yHKIIiii. [Tpoekiiii B mpe-
(GpOoHTAIbHY KOPY MOJYJIIOIOTh HACTPIii i yBary; B JIiMOIUHY
NISIHKY — TICUXOMOTOPHY aKTUBHICTb i CTOMJIIOBAHICTb.
BinbIicTh cepOTOHIHEPTIYHMX HEMPOHIB JTOKATI3YETHCS B
simpax 1Ba cToBOypa Mo3Ky. CepOoTOHIHEepTiUHi MpOoEKIIii y
GpoHTAILHY KOPY peryitoroTh HacTpiit. [Ipoexiii B 6a3aib-
Hi raHmIii 6epyTh yU4acTb y KOHTPOJIi pyXiB, (hopMyBaHHi 00-
CECUBHO-KOMITYJILCUBHOI ITOBemiHKU. [1poekirii B miMOiuHy
cuctemy (popMyIOTh TPUBOIY i MaHIKY, Y TiloTajJaMyc — pe-
TYJIIOIOTh aMeTUT i XapuoBY MOBEIiHKY, Y LIEHTPU CHY MO3KO-
BOTr'0 CTOBOYpa — MOBLUILHOXBWILOBUIA COH.

HusxinHi HopaapeHepriyHi Ta CepOTOHiHePTiuHiI IS~
XM € YaCTMHOI aHTUHOUMUENTUBHUX (IMPOTHOOJbOBUX)
CHCTEM i aKTUBHO BKJIIOYEHi B KOHTPOJIb 00.110. [1pu Heno-
CTAaTHOCTI HU3XIITHUX MPOTUOO0JIbOBUX CUCTEM 3aKOHOMip-
HO 3HIKYETBCS TTOPIT O0THOBOT YYTIIMBOCTI, CTBOPIOIOTHCS
YMOBH JUJISI HEKOHTPOJBbOBAHOTO MPOXOKEHHS 00TbOBUX
imMITys1bCiB. OCOOIMBOrO 3HAYEHHS IIPpU LIbOMY HaOyBae ¢e-
HOMEH LIEHTPaJIbHOI CEHCUTH3Allil, SIKUi1 XapaKTePU3YETHCS
TUM, 11O TiCJIsd IPUMMHEHHS BIUIUMBY cepil mepudepuyHux
0O0JILOBUX CTUMYJIiB 3JIMIIAETHCS IIEBHUI piBeHb 30YIKEeH -
HS1 B LIGHTPAJIbHUX CEHCOPHUX HEWPOHAX 3aAHbOTO POTY, i
LIel CTaH MiATPUMYEThCSI HU3bKUM PiBHEM HOLMILICTITUB-
HO1 CTUMYJIsILL1. ToMy HAIXOMKEHHSI B 3aHii pir CMUHHOTO
MO3KY HaBiTh CJIaOKMX 200 HEOOJbOBUX CTUMYJIIB CIIPUIi-
MAETHCS SIK OLJTb.

Cinin 3a3HaUYUTH, 1110 MOHOAMIHOBI CUCTEMU 3HAXO-
ISIThCSA B CTaHi MOCTiiiHOTO B3aeMOBIUIMBY. Hampukinan,
HOpaapeHepriuyHi IIISIXU MOXYTb SIK aKTUBYBaTHU, TakK i
raJbMyBaTHd BUBIJIbHEHHSI CEpOTOHiHY. AK BuUSIBUIOCS,
HOpaJpeHepTriuyHi NUISIXM cTOBOYpa Bif O0JaKUTHOI MISIMU
IO CEPOTOHIHEPTiYHMX HEUPOHiB IIBa (AKCOHOACHAPUTUY-
Ha B3a€EMO/Iis1) aKTUBYIOTb BUBLIbHEHHSI CEPOTOHIHY, a HOp-
afpeHEPTIvHI IIJISIXU O KOPU TOJIOBHOTO MO3KY, B3a€MO/Ti-
104N 3 TEPMiHAISIMU CEPOTOHIHEPTIYHUX aKCOHIB (AKCOHO-
aKCOHaJIbHA B3aEMOIis1), HaBIAKHU, FAJIbMYIOTh BUBIJTbHEH-
HSI CEpOTOHIHY.

Ha ocHoBi ysaBiaeHb mpo (yHKIIII MOHOaMiHiB Oyia
chopMyIbOBaHa «KJacCMYHa» MOHOAMiHOBA TeOpis JAerpe-
cii, 3rifHO 3 SIKOIO TOJIOBHY POJib B ii MaTOreHe3i Bimirpae
3HUKEHHSI PiBHS MOHOAMiHiB Y CMHANIaTUYHIl IIUTKHI (T1e-
PeBaXKHO CEPOTOHIHY i HOpaApeHaJliHY).

Taxkum yMHOM, HasIBHICTh 3arajJbHUX MeXaHi3MiB (op-
MyBaHHSI XpOHIYHOTO 00JIt0, JeTIpecii i TPUBOTM JO3BOJISIE
PO3IJISIIATH iX SIK CTaHU, TICHO TIOB’sI3aHi MiX co0o010 i Ta-
TOT€HETUYHO, i KiIiHiuHO [17, 18], a TaKOX IOSICHIOE T0-
LIJTbHICTh 32aCTOCYBaHHS aHTUIETIPECAHTIB — CEJIEKTUBHUX
iHTiOiTOpiB 3BOPOTHOIO 3aXBaTy CEPOTOHIHY i HOpaapeHa-
JIiHY, 110 BIUIMBAIOTh Ha 3aTaJbHUI MAaTOreHe3 LMUX 3aXBO-
pioBaHb [16].

JlyJTIOKCeTUH — MOTYKHUI iHTi06iTOp 3BOPOTHOTO 3aXBa-
Ty CEpOTOHIHY i HOpaapeHastiHy. OcoOIUBICTh MeXaHI3MY il
ITyJIOKCETUHY TIOJISITAE B TOMY, 1110 Mpernapar Ma€ mpuoimn3-
HO OJTHAKOBUIi aiHiTeT (CIOPiAHEHICTh) 10 3B’ sI3yBaHHS
TPAHCTIOPTHUX CYOOMMHUILb, 110 3AiCHIOIOTH 3BOPOTHUIA
3aXBaT CEPOTOHIHY i HOpaapeHasiHy, CIIpaB/sIOYu TUM Ca-
MMM 30aIaHCOBaHY [il0 1100 000X MOHOAMiHiB.

MexaHi3M il AyJTOKCeTUHY MPU JIiIKyBaHHI Aepecii mo-
JISITAa€ B IPUTHIYE€HHI 3BOPOTHOTO 3aXOILJIEHHS CEPOTOHIHY
i HopaJpeHaJliHy, Y pe3yJbTaTi Yoro miABMUIIYETHCS CEPO-
TOHiHepTriyHa i HOpaapeHepriyHa HeHPOTPaHCMICisl B ILIEH-
TpabHili HEPBOBI cucTeMi. 3aBASKU TiABUILICHHIO PiBHS
cepoToHiny i HopaapeHaiiHy B LIHC takox migBUIIyEThCSI
(byHKIiOHAIbHA AKTUBHICTh HU3XIAHOI CUCTEMU TIPUTHI-
YyeHHs1 00JT10 i TTopir 60JIbOBOI YYTJIIMBOCTI, 110 3a0€e3Meuye
3He0O0JII0I09Y IIifo Imperapary [24, 25].

besmneka gynokceTuHy MOPiBHIHO 3 TPULUKIIYHUMUA
aHTHAeNpecaHTaMU 0OyMOBJIeHA BiICYTHICTIO (hapMaKo-
JIOTIYHO 3HAYYIIOTro BIUIMBY HA MYCKapUHOBI, TicTaMi-
HepriyHi, 1opaMiHepriyHi Ta XoJiHEepTiuHi pelenTOpUu B
HHC [22].

MdapMakoKiHETHKA TYJTOKCETUHY JIiHilHA i 3aJIEXUTh Bill
no3u. MakcuMasibHa KOHILIEHTpALlisl B MJ1a3Mi J0CSATAEThCS
4yepe3 6 TOAWH, TiCHs mpuitoMy iXi — depes 10 romuH, 1o
MOXe MaTH KJIiHiuYHe 3HaueHHs [11].

JlynokceTnH MeTabOJIi3yEThCS 3a ydacTio (pepMEHTIB
CPY2D6 i CYP1A2. Ilpenapat € moMipHUM iHTiGiTOpOM
unroxpomy CPY2D6, ane B 103i 10 60 Mr He BIIMBA€ Ha
MeTa0o0J1i3M mpernapariB 3a yyacTio i3opepmenty CPP1A2.
Tomy 3acTocyBaHHS MyJOKCETUHY MPaKTUYHO He oOMe-
KY€ BUKOPUCTAHHS iHIIMX JIIKapChKUX 3aco0iB. MeTabo-
JIiTH Mpemnapary HeaKTUBHi i Ha 70 % BUBOIATHCS i3 ceuelo.
Bix i craTh MaJio BIIMBaIOTh Ha (papMaKOKiHETUKY IIpe-
mapary, 3 OIJISIIY Ha 1Ie He IOTpiOHa KOPEKIIisT T03yBaHHSI
3aJIe3KHO Bijl LIMX MOKAa3HUKIB [25].
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Takum yrHOM, TYJIOKCETUMH Ma€ HEOOXiMHMI MexaHi3M
Iii U1t JTIKyBaHHS JeTpecii, TPMBOTU i XpOHIYHOTro 00JII0,
CIPUSITAUBUI Mpodiib 6e3MeKu, MPaKTUIHO HE MAE MixX-
JlikapchbKuX B3aemoyiii. Lle, y cBoto uepry, Bifirpae icTotHy
pOJIb TIPU JIIKyBaHHI TAIIiEHTIB, SIKi MalOTh CYITyTHi 3aXBO-
PIOBaHHS Ta MIPUIAMAIOTh iHIIII JIIKM.

Micue AYAOKCeTUHY B peKOMEHALLIX
HAUiOHAOABHOT CAYXXOU OXOPOHU
3AO0POB’S BPUTAHIT LLLOAO AiIKYBOHHS
Aenpecii

1 yermilHOTo JIiKyBaHHSI IIOMipHOI Ta TSKKOI 1eTpe-
cii HanioHanbHa ciy>k6a oXopoHu 310poB’st bpurtanii pe-
KOMEH/Iy€ 3aCTOCYBaHHS aHTUAeNpecaHTiB. Baxinsa posib
TaKOX BiIBOAUTHCS BUKOPHUCTAHHIO MCUXOTEPANIEBTUYHUX
METOAMK (BKJIIOYal0YM KOTHITUBHO-TTOBEIiHKOBY Tepalliio)
i coltiaibHUM BTpy4YaHHsIM [19].

Bubip anTHACIIpecaHTy ITOBUHEH SIBJISITH COOOIO CITiTb-
HUI Mpolec MPUNHITTS PillleHHS JIiKapeM i Malli€eHTOM.
OOroBopeHHS MOBUHHO BKJIIOYATH: TTOMEePeIHi JOCBI Ji-
KyBaHHs ernpecii, €(eKTUBHICTD i IEPEHOCUMICTb paHillie
MNpU3HAYEHUX aHTUACIIPECaHTIiB, Oyab-sKi iHAUBIAYaJIbHi
repeBary i mpiopuTeTy 3 ypaxyBaHHSIM MOXJIMBUX MOOiU-
HUX e(deKTiB i CUMIITOMIB BiIMiHM, MOTEeHIIiliHI MOOIYHi
edekTr/B3aEMOIIT 3 IHITMMM JTiIKapChbKUMU 3aco0amMu, Cy-
MyTHi 3aXBOPIOBAHHS, JIJIsI XKiHOK — HasIBHICTb BariTHOCTI
Ta TOyBaHHS I'PYyUIIO.

IIpn mouaTkoBili Tepalrii merpecii BuOip mpemapaTy
3MiICHIOEThCS HAa KOPUCTDb CEJIEKTUBHUX iHTIOITOPIB 3BO-
potHoro 3axorieHHs cepoToHiny (CI33C) abo anTumenpe-
CaHTy, Ha SIKMI MALIiEHT BiATOBiIaB paHillle, — cepTpasiHy,
(yoKCceTHHY, ecuuTagionpamy, LUTaIONpamy, nmapokce-
TuHY. [Ipn HeeeKTUBHOCTI a00 HENMEPEHOCUMOCTI TaHOT
teparii ciig Bubpatu iHmmit CI33C abo miprazamin. [Tpu
BiZicyTHOCTI ebeKTy i moraHiii MepeHOCUMOCTI IIbOTO JIiKY-
BaHHSI BUOMPAIOTh aHTUICTIPECAHT 3 iHIIOTO (hapMaKoJio-
riyHoro kjiacy — BeHsagakcuH [19].

V pasi BincyTHOCTI eheKTy Bil JIiKyBaHHS CJIii BUOpaTU
aHTHUIEIIPECaHT i3 iHIIoro (papMaKoJIOTriYHOro KJjiacy abo
PO3IJISIHYTU CTpaTerilo KOMOiHOBAaHOTO JIIKyBaHHS: aHTH-
JIernpecaHT + JiTiid, aHTUIenpecaHT + HEPOJIeNnTUK (apu-
minpasoJ, ojaH3aliH, KBeriamiH, pucnepuaoH), CI33C +
MiprazariH abo BeHJladakcHH + MipraszaniH. He3Baxaroun
Ha Te, 1110 MipTa3ariH IKXPOKO BUKOPUCTOBYEThCS Ha MpaK-
THIIi, HEIIIOJAaBHO OIMyOJIiIKOBaHU KOKPEHIBCHKUIA OTJISIT
(2019) noka3sye, 1110 TOMMOBHEHHSI JIIKYBaHHsI MipTa3ariHOM
He Ja€ KIiHIYHO 3HAYYIIOl IIepeBaru y 3MeHIIIEHHI CUMII-
TOMIB JIeTpecii.

Ji1s nmikyBaHHS 1ia0e TUIHOTO nepugepruIHOro Helpo-
HaTUYHOTO OO0JII0 3 YHIMOJISIPHOIO JAenpeciero abo 6e3 Hed,
a TaKOX JIUIS JIIKyBaHHSI CTPECOBOIO HETPUMMaHHS Cedi ce-
PEIHBOIO Ta TSXKKOIO CTYMEHS, 3TiAHO 3 pEKOMEeHAALiSIMU
NICE-2020, npenapaToMm Mnepliioi JiHii € myjaokceTuH [19].
Kpim TOro, nyJJoKCeTHH € 3aco00M IepIoi JiHil Tepartii
NP JIIKyBaHHI Jerpecii y malieHTiB i3 CynmyTHiMU Kapio-
BACKYJSIPHUMHU 3aXBOPIOBAaHHSMU SIK TpeTiapar, 110 Mae
HU3BKUI KapaioBacKyJsipHUii pusuk [19].

V pexomenpgauisix HimMemmbkoro ToBaprcTBa HEBPOJIO-
riB, Buganux y 2019 poui, nyjiokcetuH, nperabdaiiH, ra-

OareHTHUH i aMiTPUNTWIIH € MpernapaTaMy IepIioi JiHil B
JIiIKyBaHHI HeiiportaTuaHOTro 00110 [37]. TakoX ayJTOKCeTHH
CXBaJICHUI IJIs JIIKyBaHHS AEIpecii Ta reHepaai3oBaHOro
TPUBOXKHOTO po3nany [37].

JlyTOKCEeTUH BKJIIOYEHUI B aJITOPUTM JIiIKYBaHHS XpO-
HiyHOro 60Jit0 B HIXXHIi yactuHi cnunu (XbHYC) B pe-
KOMeHallisiXx AMepruKaHChKOI Koierii Jiikapis [43]. Y peko-
MeHIalisx MiXXHapoTHOTO TOBapHCTBA 3 BUBYCHHSI OCTEO-
aptputy (OARSI) 2019 p. [45] AynOKCETUH PO3TISAAETHCS
SIK Tepallisl epIoi JTiHii y maiieHTiB 3 octeoapTputoM (OA)
KOJIIHHOTO cyrio0a, 3 MOIIMPEeHUM XPOHIYHUM OO0JILOBUM
CUHIPOMOM i IETIPECUBHUMU MOPYLICHHSIMU.

EdEeKTUBHICTb AYAOKCETUHY B AiKYBOHHI
NAUIEHTIB AITHbOTO BiKY: AYAOKCETUH
nopiBHsaHO 3 CI33C

BaxxyiinBoro Bixoro B JIiKyBaHHI JeTpecii y JTiTHIX malieH-
TiB CTaJ1a MosiBa HOBOTO Kjiacy aHTuaenpecaHTiB — CI33C,
cepel IK1X Halikpalny e(DeKTUBHICTB i 0€3I1eKy Ma€ TyJIOK-
ceTuH [29].

V KinbKOX Mm1ane00-KOHTPOJIbOBAHUX JOCTIIKEHHSIX i
JOCJTI/KEHHSX 3 aKTUBHUM KOHTPOJIEM JI0Be/ieHa eDeKTHB-
HiCTb i 6e31eKa TyJOKCETUHY B JIiKyBaHHi a(heKTUBHMX i CO-
MaTUYHUX CUMIITOMIB JIeTIpecii y JIiTHiX naiieHTiB [30—32].
B iHIIMX JOCHIMXKEHHSIX OLIiHIOBABCS BILIUB TYJOKCETUHY
Ha CUMITOMU Jierpecii Ta XpOHiYHOTO OO0JII0 Y MalliEHTIB
JIITHBOT'O BiKY, Y TOMY YMCJIi TIPU CYITyTHi# KapaioBacKyJisip-
Hil1 maToJIoTii.

Hocmimkenns J. Raskin et al. [33] — 8-TmxHeBe mraie-
00-KOHTPOJIbOBAHE HOCITIIKEHHS e(heKTUBHOCTI QyJI0KCe-
TtuHy y 311 marieHTiB BikoM crapiie 65 pokiB i3 genpeciero i
XpOHIYHMM 60jieM y crivHi [33]. Yei maiieHTH BUnaaKoBUM
YUHOM OYJIM po3mnoisieHi Ha 2 rpynu: rpyny 1 (n = 207), sika
OTpUMYyBaJia TyJ0KceTH 60 Mr/aeHb, i rpymy 2 (n = 104),
sKa MpuiiMaia rianedo B Till XKe 103i.

Tos10BHOIO KiHIIEBOIO TOYKOIO B TAHOMY JOCIiIXKEHHI
OyJa olliHKa KOTHITUBHUX (DYHKIIi#, sika TPYHTyBaJlacsl Ha
pe3yJibTaTax TeCTiB: BepOAIbHOTO 3ayuyBaHHSI i BilTBOpEH-
Hs, 3aMiHM IU(PPOBUX CUMBOJIIB — 151 OLIIHKM yBaru, Ha
BUKPECIIOBAHHS ABOX IIM(Pp — 30pOBOi yBaru, uudpo-Jii-
TEepHUIi TeCT — IaM $ITi i BUKOHABYOI1 (pyHKIIii. 3a pe3ysbra-
TaMU 4 TeCTiB CKJIafasacs KOMILIEKCHA KOTHITUBHA OLliHKa
(Big 0 mo 51). [HIIMMU TTOKa3HUKAMU e(eKTUBHOCTI Oysa
repiaTpuuHa mkajna genpecii GDS, mkana [amineroHa
HAMD-17, a TakoxX Bi3yaJbHa aHaJOTOBa IIKaja 0OJI0
(VAS), 1110 CKJIafa€eThCs 3 MIECTU MUTaHb, SIKi BimoOpaxa-
IOTh Pi3Hi XapaKTepUCTUKU 00JIbOBOTO CUHApoMY [33].

Pesynbraty gociimkeHHs TTOKa3aiu, 10 1yJIOKCeTUH
3HAYHO TIEepeBePIIyeE T1aled0 3a KOMIUIEKCHUM KOTHITUB-
HuM noxkaszHukoM (p < 0,02). IlepeBara myJ1oKceTUHY Ha
Iiane0o BUSIBJIEHA B TeCTaX Ha BepOajibHE 3aydyyBaHHS i
BinTBopeHH: (p = 0,003 ms 3ayayBanHs; p = 0,02 1151 Bin-
CTPOUYEHOTO BiITBOPEHHS).

[Tpu oLiHLI cCMMIITOMIB AeTnpecii 1yJJOKCETUH BUSIBUBCS
3HAYHO e(PEeKTUBHILINM 3a Iuiale0o 3a 3arajJbHUM 0ajloM
GDS (—4,07 npotu —1,34), 3aranbHum 6asom HAMD-17
(—6,49 ipotu —3,72) Ha 8-My THKHI JIiKyBaHHsI. Pi3HuIIS B
e(peKTUBHOCTI Oys1a OUIBIII IIOMITHOIO Cepe/I IMalli€HTIB 3 IT0-
YAaTKOBO BUCOKUM PiBHEM AETIPECUBHOI CUMIITOMATUKU. Y

Tom 18, N° 1, 2022

www.mif-ua.com, http://inj.zaslavsky.com.ua 23



IIpakTHKYI0490My HeBpoaory / To Practicing Neurologist

N

TpyIi JyJOKCETUHY CITIOCTEPIiraBcsl 3HAUHO BUILUI BiICOTOK
PeCTIOHIepiB, SIKi BimmoBiau Ha JiikyBaHHs (37,3 % mopis-
HsHO 3 18,6 % y Tpymi miane60) Ta Nali€HTIiB, SKi JOCITIN
pewmicii (27,4 % niopiBHstHO 3 14,7 % y rpyii 11ane6o).

Jly10KCeTUH 3HaYHO TTOKPAIIIUB IMOKAa3HUKM Bi3yabHOI
aHAJIOrOBOI KA U OOJIIO B CITMHI i Yacy OOJIIO T yac
HeCIaHHs TOPiBHSIHO 3 T1ane00. 3HaYHO MEHIIIe Talli€eH-
TiB, IKi OTPUMYBaJIM TyJTOKCETUH, BUMIIUIN 3 JOCIIiIKEHHS
yepes BinCyTHICTh edekTuBHOCTI (2,9 potu 9,6 %). Bu-
HajKu MPUIIMHEHHS TIpUiloMy TpernaparTy yepe3 HebaxkaHi
SIBUILIA OYyJIM aHAJIOTIYHMMMU JJIs1 1yJIOKCETUHY Ta ruiauedo
(9,7 potu 8.7 %).

ABTOpHM TOCJiIKEHHS TIMIIIM BUCHOBKY, IO AYJI0KCE-
THH MMOKpaIIye KOTHITUBHI (hyHKILil, 3HIKYE PiBeHb JeTpe-
cii i 6ommto. [Ipenapar OyB 6e3neuHuii i 100pe MepeHOCUBCs
y JIITHIX TALIIEHTIB 3 IeTIPECi€lo.

V meraanamnisi J.C. Nelson et al. [34] edheKTUBHICTS i
Oe3IreKa IyJIOKCeTUHY OLIiHIOBAIMCS MpPU JIiKyBaHHI BEIU-
KOTIO IeIPECUBHOTO pO3JIaLy i OB’ sI3aHUX 3 HUM 0OJILOBUX
CUMIITOMIB, Y MalLli€HTIB BiKOM 55 pOKiB i cTapiiie Ha Imin-
cTaBi 2 paHIOMi30BaHUX IMJ1a11e00-KOHTPOJIbOBAHUX JOCTi-
JKeHb. JlynokceTnH y n103i 40—120 Mr/aeHb oTpuMyBaiu
119 nauienTis, iane6o — 90 xBopux. OCHOBHUM MOKa3-
HUKOM e(heKTUBHOCTI JIiKyBaHHS Jerpecii Oyja 3MiHa 3a-
raigpHOTO 6a1a HAMD-17, 60150Bi CHUMITTOMM OLIiHIOBAJIN
3a qoromoroio VAS.

JIyTOKCeTHH BUSIBUBCS 3HAYHO e(heKTUBHILIIAM 3a T1J1a-
11e00 3a cepenHim 6atom HAMD-17, a Takox 3a BiZICOTKOM
pecIioHiepiB, sIKi BiamoBiiy Ha JikyBaHHS (52,8 % mopiB-
HsiHO 3 28,0 % y rpymi miaie60) Ta BilCOTKOM IMaLli€HTIB,
sIKi mocsirm peMicii (44,1 % mopiBHsiHO 3 16,1 % y rpymi
rutaie6o). Takoxk BiH BUSIBUBCSI 3HAYHO €(heKTUBHILIIUM 3a
u1aie0o 11o/10 3arajabHOT BUPAaXKEHOCTI OOJIbOBUX BiTUYTTiB
(p = 0,039), 6outo B cniuHi (p = 0,004) i BincoTka 6oJito B
nepion HecrtanHs (p = 0,015). Yacrora HebaxkaHUX SBUIIL
OyJ1a BUILIOIO Y TpyIi mpuitoMy aysiokceTuny (21,0 %), Hix
mawe6o (6,7 %), oqHaK y OLIbIIOCTI BUITAAKIB BOHU HE BU-
Maraju BiIMiHU Tepartii.

M.M. Wohlreich et al. [35] Oysi0 mpoBeaeHo 52-THKHEBe
BiIKpUTE NOCTIIKEHHSI, Y sike OyB BKItoueHuit 101 maieHT

crapiie 3a 65 pOKiB 3 BEIMKUM IETTPECUBHUM PO3JIATIOM.
Yci BoHU OoTpuMyBaiu ayjaokKceTuH Bim 40 Mr 2 p/aeHb 10
60 mr 2 p/nenb. ITokasHUKY e(eKTUBHOCTI BKIIIOYAIH IIIKA-
ny CGI-S, mkany lfaminsrona HAMD-17, mikany aernpecii
beka I (BDI-II), mikany rinodaibHOro BpaxkeHHs malieHTa
Bia nodinenHs (PGI-I) i mkany npauesaariocti luxana
(SDS).

3a mkanamu jaenpecii crocrepirajiocsi 3Ha4He MOJIiM-
LIEHHS Ha 6, 28 1 52-My TUKHI IIPY TIPUIAOMI TYJIOKCETUHY:
YacTKa PeCIIOHepiB, sIKi BiIMOBLIN Ha JIIKyBaHHS, CTAHO-
BwiIa 62,9; 84,91 89,4 % BinnoBinHO; yacTKa MaLi€HTIB, SIKi
npocsarnu pemicii, — 41,4; 69,8 i 72,3 % sinnosinno. Ce-
penHst 3miHa Gana 3a CGI-S y naiieHTiB BikoM 65 pokiB
i cTapiie Oyja MOpiBHSIHHA 3 TAKOIO Y MOJIOJIIIN BiKOBiA
rpymi (18—64 poku) (puc. 1). TakoxX y KiHIIi JIKyBaHHS B
TPYIIi Malli€HTIB 3 apTepiaIbHOIO TiMEPTEH3i€I0 BiN3HAYa-
JIOCSI 3HUXKEHHSI CUCTOJIIYHOTO i iaCTOJIIYHOTO TUCKY I10-
PIBHSIHO 3 BUXimHUM piBHeM Ha 3,11 0,8 MM PT.CT. BioIoBim-
HO (puC. 2), IO CBiTYUTH PO OE3MEeUHICTh 3aCTOCYBAHHS
IYJIOKCETUHY B LIili IPyIIi ITaIli€HTIB.

Takum yHOM, y JAHOMY IOCJiIKEHHI TyJIOKCEeTUH OYB
e(eKTUBHUM, O€3MMeUHUM MpernapaToM ISl JOBIOCTPOKO-
BOI Teparii Aenpecii y mauieHTiB BikoMm 65 poKiB i crapiiie,
y TOMY YMcCIIi y XBopux Ha Al

Y GaratrolieHTpoOBOMY ITPOCIIEKTUBHOMY O0O0CEpBaIlifHO-
My pociimkeHHi A. Kuga et al. [36] nmpoBoauiocs nopis-
HSTHHS e(PeKTUBHOCTI Ta 0e3neku aynokceTuny i3 CI33Cy
SIMTOHCHKUX MAIIEHTIB 3 TSOKKUM JIETTPECUBHUM PO3JIATIOM i
MOB’I3aHUMU 3 HUM 00JTiICHUMU (Di3UIHUMU CUMITTOMAMU.
YV HbOMY B3s1IM y4acTh 523 mauieHTH crapiie Bif 65 pokiB,
SIKi OyJIM paHIOMi30BaHi Ha 2 rpynu: 1-1m1a rpymna (n = 273)
oTpuMYyBaJia ayJaokceTuH, 2-ra (n = 250) — CI33C (ecuu-
TajoIpaM, MapoKCeTHH, cepTpaliH ado (iyBOKCaMiH) Mpo-
TIroM 12 TUKHIB.

[TamieHTH 000X IpyIl Majiv aHAJOTiYHI BUXiTHI Xapak-
tepuctuku. OliHKa pe3yabTaTiB JIIKyBaHHSI TIPOBOIMIA-
Csl 3 BUKOPUCTAHHSIM KOPOTKOTO OMTUTYBaJIbHUKA OIlIHKHU
6omto0 BPI-SE, 17-6anbHoi mikanu aenpecii [aminbroHa
HAMD-17, mkanu gkocrti xkuttst Euro-5D, mkanu ca-
MOOIIIHKHM colliajibHOI amanTalii SASS, mkanu riobanb-
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PucyHok 1. lNopiBHSIHHSI cepeAHbOoi 3MiHU NOKa3HUKa
3a CGI-S y nauieHTiB, sskKi OTPUMYBain AYJ1I0KCETUH,
Bikom > 65 pokis (n = 98) ta 18—-64 pokn (n=1121),

p < 0,05 ans mixkrpynoBoro rnopiBHsiHHS [35]

PucyHok 2. 3miHa BUxigHux noka3HuKiB
CUCTOJIIYHOI 0O Ta [iacToNNiYHOro aptTepiasibHOro
TUCKY A0 3aBepPLUEHHS JIiIKyBaHHS Y NNiITHIX NayieHTIB
> 65 pokie 3 Al Ta 6e3 Hei [35]
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Mepwui enizoa aenpecii

[uHamika nokasHuka 6onio 3a wkanoto BPI-SF
NOpiBHAHO 3 BUXiAHWUM piBHeM (CP £ CI)
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TwxxaeHb NicnA NnovyaTKy AoCNifKeHHsA
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NopiBHAHO 3 BUXiAHUM piBHeM (CP * CIM)

[vHamika nokasHuka Gono 3a wkanoto BPI-SF

—6 T T T T T T
0 2 4 6 8 10 12

TwxxaeHb NicnA novyaTKy AOChiAXKeHHSA

== [lynokceTnH =@ C|33C

PucyHok 3. lMoninweHHs cepenHix noka3Hukie 6010 3a BPI-SF 3anexHo Big aenpecuBHOro enizogy
(nepwunii aenpecuBHnii enison (A), 2 i 6inblwe genpecuBHux enizoau (B)) y nayieHTiB, ski oTpumyBann
aynokcetuH i CI33C

HOT OLIiIHKM (YHKIIIOHYBAaHHS i IIKaJIM Mpaue3aaTHOCTI
[lInxaHa.

Pe3ynbraTit TOCIiKEHHS IoKa3aIu, 1110 e(heKTUBHICTh
nyJiokceTuHy Oyna Buioto nopiBHsiHo 3 CI33C y rpymi
Mali€HTIB 3 MEePIIUM JETTPECUBHUM €Ti30J0M MPaKTUYHO
3a BCiMa MOKa3HUWKaMU, OCOOJIMBO 3a CEPeIHIMU TMOKa3-
Hukamu 6omio 3a BPI-SF uepe3 8 ta 12 TxKHIB TiKyBaHHS
(puc. 3A), a Takox 3a mokazHukamu HAMD-17, EQ-5D,
1IKaJIOK0 I100aIbHOI OLIHKY (PYHKIIIOHYBAHHS i IIKAJIOI0
npaue3gaTHocTi [lluxana yepes 12 TUXKHIB.

He cnoctepiranocs 4iTKoi pi3HMII MiX IpynamMu
JiKyBaHHsI Mali€HTIB, sKi 3a3Haau 2 i Oijbliie emi3oan
JIernpecii: Bii3Havyagocs MOJIMIIEHHS 3a BCiMa MoKa3-

Hukamu (puc. 3B). Y uinomy B 060X rpymnax JikKyBaHHS
Malli€eHTH 3 MEPIIUM eMi30q0M MaJu Kpallli pe3yJbTaTh
MOPIBHSHO 3 MalliEHTaMU, sIKi Maju 2 i OijbIle aernpe-
CUBHUX €Ti30/11.

[Ipn omiHOBaHHI cepeaHHOTO ITOKa3HMKa OO0 3a
mkanow BPI-SF > 6 BctaHOBJIEHO, 1110 Kpallli pe3y/IbTaTu
B 3MEHIIIEHHi 00JII0 i MOJMIIIeHH] mpale3naTHOCTI Oy
TIOCSITHYTI B IPYITi Malli€HTIB, SIKi OTPUMYBaIU AYJIOKCETUH
(puc. 4b), MopiBHSHO 3 MalliEHTaMMU, $SIKi 3aCTOCOBYBaIU
CI33C. VY ninrpymni nmaiieHTiB i3 cepelHiMU MOKa3HUKAMU
60110 3a BPI-SF < 6 TakoX criocTepiraiaocst moJIinieHHs 3a
BCiMa MTOKa3HUKAMM, OJTHAK YiTKOI Pi3HULIi MiX IpyraMu He
criocrepiranocs (puc. 4A).
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PucyHok 4. MoninweHHs cepeaHix nokasHukis 6010 3a BPI-SF 3anexHo Bia BUXigHoOro cepeaHboro
noka3Huka 6osito 3a BPI-SF > 6 (A) npotu BPI-SF < 6 (B) ans nauyieHTiB, aki oTpumyBanu gynokcetuH i CI33C
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BuxigHuni nokasHuk 3a wkanoo HAMD-17 <18

-1 4
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-3

[vHamika nokasHuka 6ono 3a wkanowo BPI-SF X
NopiBHSAHO 3 BUXiAHWM piBHeM (CP % CI)
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BuxigHui nokasHuk 3a wkanow HAMD-17 > 18
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[Dlunamika nokasHuka 6onio 3a wkanoto BPI-SF gy
nopiBHAHO 3 BUXiAHUM pisHem (CP * CI)
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PucyHok 5. MoninweHHs cepeaHix Nnoka3Hukis 60110 3a wkasnoto BPI-SF 3anexHo Big BUXigHOro 3arasbHoro
6ana HAMD-17 > 18 (A) i HAMD- 17 < 18 (B) y nauieHTiB, siki oTpumyBanu gynokcetuH i CI33C

V rpyni nauieHTiB 3 BUXiTHUMM CyMapHUMU OajaMM 3a
HAMD-17 > 18 nauieHTH, siki OTpUMyBaJIM AYJIOKCETHH,
JNEMOHCTPYBAJIX Oiblll 3HAYHE MOJIMILIEHHS MOPiBHSIHO 3
naiieHtamu, siki 3actocopyBasiu CI33C (puc. 5B). Y wiii
K€ TPy MallieHTIB TAKOX Bi3HAYAJIOCS TIOJIMIIEHHS ce-
penHix rnokasHukis 60110 32 BPI-SF uepes 8 TvkHiB i 31at-
HOCTI IIpaloBaTy yepe3 12 TYXKHIB ITOpiBHSIHO 3 Malli€HTa-
mu i3 rpyniu CI33C.

V rpymi namieHTiB, sIKi MaJd BUXiAHI cymMapHi Oanu 3a
HAMD-17 < 18, BUsIBJIeHO aHaJIOTiYHE 3a BCiMa ITOKa3HU-
KaMu noJiiniieHHs B rpymi aynokcetuny i CI33C (puc. 5A).
€nuHa pi3HULS, 10 CIIOCTepirajacs MiX rpyrnamu JiKy-
BaHHS, TOJIsiTrajia B TOJIMIIEHHI Mpale3aaTHOCTi yepe3 12
TUKHIB i IKOCTI XKUTTS 3a mKajio EQ-5D y mauieHTiB 3
rpynu CI33C.

KpiMm Toro, nociimkeHHs rmokasaio, 1o B MiArpymi na-
LIIEHTIB BiKOM 65 POKIB i cTapiiie IiKyBaHHS AYJIOKCETUHOM
MIPU3BOIUTH 10 OLTBII 3HAYHOTO MOJTIMIIIEHHS 32 OUTBIIICTIO
MOKAa3HUKIB Iemnpecii, 000 i IKOCTi XXUTTS MOPiBHSIHO 3
nikyBanHaM CI33C, toni sk y Billi < 65 pokiB Taka pi3HULISA
He BUSIBJICHA.

ABTOPM AOCIIIXKEHHS AIMIUIM BUCHOBKY, 1110 3aCTOCY-
BaHHS aHTUIETPECAHTIB IS JiKyBaHHS MALLE€HTIB 3 TSDK-
KUMU JIETIPECUBHUMU €T1i30/laMM 3a0e3I1euy€e OnTUMaJIbHi
pe3yabTaT Teparrii. [1py mboMy ayJoKceTHH OiabIn eeK-
TuBHUI NopiBHSIHO i3 CI33C m1s eBHUX MiArpymn MnaiieH-
TiB, a came JIJIsl TUX, Y KOTO BUHUK TIEPIINIA JeTTPECUBHUI
€IIi30/I, XTO IT0YaTKOBO Ma€ OLIbIII BUCOKY TSKKICTB 00JIIO,
BiK > 65 pOKiB.

AYAOKCETUH — epeKTUBHE BUPILLEeHHS
nPo6AeMn HemponATUYHOro 60AI0

Llinsavm Tepamii HEeMpOIMaTUYHOTO OOJIIO € JOCSATHEHHS
iforo 3MeHIIeHHs Ha > 30 %, MoiMIIeHHST SIKOCTi CHY i SIKOC-
Ti KUTTS, 30epekeHHsI COLliaIbHOI aKTUBHOCTI, MiATpUMaHHS
Mpale31aTHOCTI i MOIMIIeHHsT (DYHKIIIOHATIbHOI aKTUBHOCTI.

J1yJIOKCeTHH € IpernapaToM IeplIoi JiHii 1151 JTiKyBaHHS
HeiiporatnyHoro 6ouio. Lle 3a3HaueHO B peKOMeHaAlisIX
NICE-2020, 3rigHo 3 IKUMU AYJIOKCETUH — MEPIINii BUOip
IUJISE TiKyBaHHS 1iabeTUYHOTO mnepudeprnyHoro Helipora-
THUYIHOTO OOJTIO 3 YHIIIOJIIPHOIO IeTipecieto abo 6e3 Hei [19].
Lle y3romkyeTbes 3 pekoMeHAauisMu HiMenbKoro ToBapu-
cTBa HeBpoJoriB — 2019, y aKuX 1yJT0KCEeTUH, TIperadaiH,
rabareHTUH i aMiTpUNTUIIIH € IIperapaTaMu IepIIoi JIiHil B
JIiKyBaHHi HeliponaTuyHoro 6oio [37].

[loBimoMsSIETbCS, 110 Yy TAli€HTIB 3 AiaOETUYHOIO
HelipomnaTi€lo, 110 CYyMPOBOIXKYEThCS 00eM, TyJTOKCETUH
edexTrBHUI y 103aX 60— 120 MT Ha IeHb. 30ITbIIEHHS 031
nIyiaokceTuHy 3 60 mo 120 Mr Ha JeHb He MoKa3ajio Imepe-
Bar y 3HebomoBabHOMY edekTi [37]. ¥ pangomizoBaHOMY
1a1e60-KOHTPOILOBAHOMY CJIIMTOMY MOABITHOMY HOCITi-
mxeHHi D.K. Kajdasz et al. [38] eheKTUBHICTb TyJIOKCETUHY
He Bimpi3Hsacs Bil e(peKTUBHOCTI aMIiTPUNTUIIIHY i Ipera-
OaJtiHy y MaIieHTiB 3 00JIIOUOI0 Nia0eTUUYHOIO HEMPOIIATIEIO.
[Tpuitom nperabajiHy IpU3BiB A0 MOJIIIIEHHS TPUBAIOCTL
CHY, TPUIOM IYJTOKCETUHY — 10 TIOJIMIIEHHS MOBCSIKICH -
HOI aKTUBHOCTI.

Y KOKpeiHiBCbKOMY OTJIsIi, 110 BKJIOYaB 8 M0CIi-
JI>KeHb i 2728 maiieHTiB 3 1iabeTUUHUM HEeHpOMmaTUYHUM
6oseM, OyJia moka3aHa e(PeKTUBHICTb IYJIOKCETUHY B J0-
60Biit m03i 60 MT HaBiTh TPU KOPOTKOCTPOKOBI# Teparrii
MpoTaromM 12 TUXHIB, 110 MPOSIBJISIIOCS 3MEHIIEHHSIM
BUpaxeHocTi 6omto Ha 50 % i Gimbine [40]. [Tpu mpomy
MOOIYHI SIBUIA BipOTiIHO HE BiAPI3HSINCS Bil TaKuX y
rpymi mianedo, He CIIocTepiraaocs cepiio3HuX Hebaxa-
Hux peakiiit [40]. B iHmomy 6aratoneHTpoBOMY 6-Mi-
CSIYHOMY MOPiBHSJIBHOMY MTPOCTIEKTUBHOMY AOCTiIKEHHI
e(eKTUBHOCTI TyJTOKCETUHY, rabaneHTUuHY i mperadaainy
OinbIn BUCOKa e(EeKTUBHICTh MPU KYIipyBaHHI 00JIbO-
BOTO CHHIPOMY, 3TiIHO 3 KOPOTKUM OINMUTYBAJIbHUKOM
oiiHnku 6osto BPI, Oyna BusiBiieHa y AyJOKCETUHY, 5K i
BiporigHe 3MEHIIIEHHS IIPU MOTO IIPUIiOMi BUPaXKeHOCTI
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TPUBOTHU i AEMPECii 3riIHO 3 TOCHITaJIbLHOIO IIKAI0I0 TPU-
Boru i nenipecii HADS [41].

AHani3 naHux 4 6araToLeHTPOBUX MOABIMHUX CIIMUX
pPaHI0Mi30BaHUX MUIALe00-KOHTPOJIbOBAHUX TOCIKEHb
i3 3aCTOCYBaHHS TyJIOKCETUHY JIJISI JIiIKyBaHHSI XPOHIYHO-
ro 0010 B HVXKHIiM yacTUHi ciuHu y 1295 mauieHTiB y
n000Biit 103i 60 Mr nporsirom 12—14 THXHIB IToKa3aB
HaiOinpIy e(eKTUBHICTh LIOTO IIpenapary y BUTJISAIL
0iMb1I01 KiBbKOCTI IMAalli€HTIB, Y SIKMX CIIOCTEpPiraaocs
3HMKEHHs 00110 Ha 30 % i Gisbllle HAa MOMEHT 3aBep-
LIEeHH JIIKYyBaHHS 1[0I0 BUXigHOTO piBHI — 59,7 % 10-
piBHsTHO 3 47,8 % y rpymi miame6o0. TakoxX BiT3HaYaIoCs
OisbIle 3HUXKEHHST CTYINEeHsI BUpPaXeHOCTi 6010 — Ha
50 % i Ginpiie y 48,6 % mauieHTiB, 110 ITepeBEPIIYBAIO
rpyny mmiame6o (35,1 %) [42].

BaxmBo 3ayBaxxuTu, 110 IIpeIrKTOpaMM HAWOLIBIIOL
e(eKTUBHOCTI AYJIOKCETUHY, HAa TYMKY AOCIiIHUKIB, Oy
paHHS BiIMOBiAb HA Teparilo — y Meplii 2 TVXKHI Bix ii 1mo-
yaTKy (MOJIIMIIIEHHS He MEHIIIe HixX Ha 15 % 3rigHo 3 onu-
TyBaibHUKOM BPI), 3acTtocyBaHHs B 1000Biit 103i 60 Mr i
HasIBHICTb 00JII0 B IEKIBKOX AUITHKaX [42].

Y Meraananisi 9 PK]I [44] edekTUBHOCTI i Oe3reku ay-
JlokceTuHy B Tepartii nauieHTiB 3 XbHYC 6yso nponeMoH-
CTPOBAaHO HE TiJIbKM MOTO BIJIMB HAa BUPAXEHIiCTh 0010,
ajie i icToTHe moJiinieHHs (yHKIIIOHATbHOI CKJIaJ0BOI,
MOBCSIKASHHOI aKTMBHOCTi, €MOILIIAHOTO (POHY i SIKOCTI
SKUTTSI, TPUUOMY He OyJ10 BUSIBJIEHO CTATUCTUYHO 3HAYYIIIOT
pi3HMLII B CeplO3HMX HEOAXKAHUX SIBUILIAX TYJIOKCETUHY IO~
PiBHSIHO 3 TPYIIOIO IjI1a1ie0o.

V¥ metaananisi 3 PKJI [46] 3a yuyacTio 1011 maieHTiB
OyJ10 MPOIEMOHCTPOBAHO CTATUCTUYHO 3HAUYIIUIA BILJIUB
MyJIOKCETUHY Ha PiBEeHb i 4aCTOTY BUHUKHEHHS 0O0JIIO
npu OA, moJiinineHHs1 ¢pyHKIIOHAIbHOI aKTUBHOCTI, a
TaKOX BiICYTHICTb 3HAUYIIMX HebOaxkaHUX ab0 MOOIUHUX
SIBUIIL TTIOPiBHSIHO 3 Tu1ane6o yepes 10—13 TukHIB Tepa-
mii. B iHImoMy panmoMizoBaHOMY ITOABITHOMY CIIIIOMY
m1a1e00-KOHTPOIbOBAHOMY JOCTIMXKeHHI [47] malieHTiB
3 OA KOJiHHUX CyTJIO0iB MOKa3aHO BiporigHe 3MEeHIIIeH-

Hs 00JII0, CKYTOCTi, (pyHKIiOHAJAbHOI HEZOCTATHOCTI i
MOJIIIIIIEHHS SIKOCTI XXUTTS Ha TJIi IpUIAOMY TYJIOKCETUHY
MpOTSIroM 14 THXHIB.

PexomMenaoBaHa 103a JJ1s1 CTapTOBOI Tepallii Helipormna-
TUYHOTO 00J110 cTaHOBUTH 30 MT ypaHlii, yepe3 7—14 nHiB
ii 36LTBIIYIOTH 0 LiJTbOBOI 1031 60 MT (ajie He Oiblile HixX
120 mr/nensb). [Mepen moyaTKoM JIiKyBaHHS BCiM MallieHTaM
ciin 3pooutn EKT, mpoBoauTy 1abopaTtopHy AiarHOCTUKY
IMOKA3HUKIB KPOBi, 010XiMIYHMX ITOKA3HMKIB ITEYiHKU i HU-
POK y Tipolieci JlikyBaHHS [39].

IMpoTtunokazaHHIM IJIs MPU3HAYEHHS TYJOKCETUHY
€ TMopylIeHHs PYHKIIIT NeYiHKN i HUPOK TSXKKOIO CTyme-
H$I, @ TAKOXX HEKOHTPOJIbOBaHa apTepiajbHa TilmepTeH3is.
HynokcetuH He ciig noeanysaru i3 CI33C, iHribitopamu
MOHOaMiHOKCHIa31 i mpernaparamu 3BipoOoto. IHTiGiTO-
pu CYPIA2 (unpodiaokcalliH) MOXYTb ITPU3BOAUTHU 10
MMiIBUIIEHHS] KOHIEHTpAIlil AYyJOKCETUHY. Y KypLiB Je-
rpanailis 1yJOKCEeTUHY TIPUCKOPIOETHCS Uyepe3 iHAYKILiIO0
CPY1A2, mo cynpoOBOIXYEThCS 3HUKEHHSIM OTr0 KOH-
LIEHTpaIil B I1a3Mi KpoBi. ToMy 111 TaKuX Malli€HTIB Bap-
TO PO3MISIHYTM 30iIbLIeHHS 1031 10 120 mr. [dynoxkceTuH
iHri0y€e po3naa MeTOIIPOJIONY i, OTXKE, MOXKe ITOABOITH 10ro
KOHIIEHTpAllil0, a TAKOX 30UIbIINTU PU3MK KPOBOTEUi ITPU
OTHOYACHOMY 3aCTOCYBaHHi aHTUKOATYJISIHTIB (0COOJIMBO

Bapdapuny) [37].

AYAOKCETUH Y AiKYBOHHI BEAUKOTO
AENpPeCnBHOIO PO3ACAY: AOCBIA
KAIHIYHOrO 3aCTOCYBOHHS

Y meraananisi A. Lisinski et al. [48] ouiHoBanacs
e(eKTUBHICTh OYJIOKCETUHY Ha ITiACTaBi pe3yasTartiB 13
T1a11e60-KOHTPOJIbOBAHUX TOCTIIXKEHb, Y SIKUX B3SUIN
ydacTh 3575 mami€eHTiB 3 TsSKKOIO aernpecieto. Kpim Toro,
e(eKTUBHICTb 3aCTOCYBaHHS AYJOKCETUHY ITOPiBHIOBAIN
3 edpektuBHicTIO CI33C, oTpuMaHoI0 y 28 miane60-KOHT-
pOBOBaHUX AoCTiKeHHsIX. OLiHKa aenpecii 3ailicHIoBa-
Jlacst 3a joromMoroto mkanu gernpecii laminsrona HDRS-
17 sum.

A B
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PucyHok 6. LLloTwkHeBa 3MiHa cepeaAHboro 3Ha4eHHs ansa HDRS-17 sum (A), aenpecuBHoro HacTpoio (B)
i ncuxiyHoi TpuBoru (B) Ans cy6’ekTiB, siki oTpUMYyBanu Ays0KkceTuH i nnauyebo
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BuxigHuii nokaszHuk jae-
npecii 3a mkanoro HDRS-17 0,00
sum craHoBuB 21,3 Gana mist
o6ox rpyn. [lpu nikyBaHHi
BeMYMHA e(dEeKTy MTyJIOK-
CeTUHY BXe Ha 1-My THXKHI
MaJla 3HayHy TiepeBary Hap
miamnedo 3a TaKMMHU Tapa-
MeTpaMu, SIK MPUTHiYeHUt
HacTpiil, MOYYTTS MPOBU-
HU, CXWJIBHICTh A0 CYillM-
ny, 30yIXEeHHsSI i TpuBora
(puc. 6).

Ilpu aHanizi maiieHTIB,
SIKi Manu CyiuMmaabHi TyM-
K#, OyJIO BUSBJICHO, IO His
IyJTOKCETUHY OCOOJMBO BU-
paxeHa njis ocib crapiie 25

>

)

, CyiLMAaNbHNIA pU3NK

|
o
N
A

!

3MiHa cMMNTOMAaTWKM NOPIBHSHO 3 BUXiAHUMM AaHuMu + CTCB
(HDRS

—a— [Inaue6o (n = 1238)
—o— [lynokceTuH (n = 2080)

Y]

0,00

—a— [Inauebo (n = 107)
~e— [lynokceTuH (n = 150)

-0,25

(HDRS, cyiumpanbHuit puank)

3MiHa CMMNTOMaTUKM NOPIBHAHO 3 BUXigHUMM AaHumn + CINCB

POKiB MOpPiBHSIHO 3 0CO0aMu 0,50 —— .
18—24 poxiB (puc. 7).

4
TwxaeHb

T T —0,50-"— T T T T T

4
TuxneHb

BuCHOBKMU

— IlomupeHicts gemnpe-
CUBHUX i TPUBOXHUX PO3-
JaJiB OCOOJMBO BeJIUKaA Yy
MAalli€EHTIB i3 XpOHIYHUM HelponmaTUdyHUM O6oseM. Lle mo-
SICHIOETBCSI CITIJIbHICTIO MTaTOreHe3y TaHUX 3aXBOPIOBaHb, B
OCHOBI SIKMX JIEXUTb 1e(DillUT CEPOTOHIHY i HOpaJApeHaliHY.

— MexaHi3Mm aii 1yJOKCeTUHY TIpU JIiKyBaHHI Jaerpecii
MOJISITAE B IMIPUTHIYEHHI 3BOPOTHOTO 3aXBaTy CEPOTOHIHY i
HOpaJpeHaliHy, y pe3y/bTaTi YOoTo IMiJBUIILYEThCSI CEPOTO-
HiHepriyHa i HopaapeHepriuHa HEeMpOTpPaHCMICis B IIeH-
TpaJibHili HEPBOBil cUCcTeMi. 3aBASIKM IiABUILIEHHIO PiBHS
cepoToHiHy i HopaapeHaiHy B LIHC Takox ImigBUILYEThCS
¢yHKIIOHAIbHA AKTUBHICTh HU3XiAHOI CUCTEMU MPUTHI-
YeHHsI 0010 i mMopir 60LOBOI YYTAMBOCTI, 110 3a0e3Ieuye
3HEO0O0JTIOBAJIbHY [Iil0 TIperapary.

— Jlnist mikyBaHHs AiabeTUUHOTO TTepruhepuIHOro Heli-
poraTuyHoro 00J10 3 YHIMOJISIpPHOIO Jernpecielo abo 6e3
Hei, 3rimHo 3 pekoMeHnauismu NICE-2020, nmpenapatom
nepIoi JiHii € myaokcetuH. Kpim Toro, BiH € mpemapaToMm
Te IO JIiHii Teparlii mpu JiKyBaHHi Aemnpecii y Mali€HTiB i3
CYMYTHIMM KapAiOBaCKYJISIpHUMU 3aXBOPIOBAHHSIMU, TOMY
1110 Ma€ HU3bKUI KapAiOBaCKYJISIPHUUN PU3UK.

— V¥ pexomenaanisx HiMenbKoro ToBapucTBa HEBpO-
JIOTIB TYJIOKCETUH IOpsIA 3 MperadaaiHoM, rabaneHTUHOM
i aMITPUTITUJIIHOM € TIperapaToM TepIIoi JiHii B JTiKyBaHHi
HeMpomaTUIHOTO 00JII0, JeIpecii i reHepasi30BaHOIO TPU-
BOKHOTO PO3JIamy.

— Jly7I0KCeTHH BKITIOYEHHIA B AJITOPUTM JIIKyBaHHSI XPO-
HIYHOTO 0O0JII0 B HYKHIll YaCTUHI CIIMHU B PEKOMEHIALIisIX
AMepuKaHCBhKOI KOJIeTii TikapiB. ¥ pekoMmeHaauisx MixHa-
POAHOrO TOBapUCTBa 3 BUBUEeHHS ocTeoapTputy OARSI BiH
PO3IISIAAETHCS SIK Teparlisl Mepiuoi JiHii y naiieHTiB 3 OA
KOJIIHHOTO cyrio0a, 3 MOIIMPEHUM XPOHIYHUM 00JbOBUM
CHHIPOMOM i IENIPECUBHUMU TTOPYIICHHSIMM.

— JlynokceTuH Oinbin e(peKTUBHUN MOPIBHSIHO 3
CI33C mrg naieHTiB ITOXMIOTO BiKY, SIKi MAIOTh AETIPECIIO,
0COOJIMBO JUISl TUX, Y KOTO BUHUK TIEPIIUI NeTpEeCUBHUI

PucyHok 7. LLjoTmxxHeBa cepenHsa 3MiHa cyiunaganbHOro pusuky asas ocio,
SAKi oTPUMyBanin ayN10KCeTuH i nnaye6o, Bikom 25 pokie i crapue (A) i Bikom

18-24 poku (B)

€I1i30/1, XTO ITOYaTKOBO Ma€ OiIbII BUCOKY TSKKiCTh OOJTIO,
BiK > 65 pOKiB.

— Pe3yabTaTul YMCIEHHUX AOCTIIKEHb 1EMOHCTPYIOTh
e(eKTUBHICTb i 6e3neKy AyJTIOKCETUHY IS JTIKyBaHHS Heli-
ponatuyHoro 6ostio. Moro 3actocyaHHs 3a6e3meuye 3MeH-
ILIeHHsI 0OJTI0, TIOMIMIIeHHS (PYHKIIIOHATBHOI i MOBCSKIACH-
HOT aKTUBHOCTI, €eMOIIiIHHOTO (POHY i IKOCTi XKUTTS.

— EdekTuBHICTb 1yJTOKCETUHY TTPU JIiIKYBaHHI BEJIMKO-
To IIETPEeCUBHOTO PO3JIady 3HAYHO TepeBeplIye mianedo i
nopiBHsIHHA 3 epekTuBHicTIO CI33C.
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UA-DULO-PUB-062022-011
Migrorysana T. Ynctuk M

Effective treatment of anxiety, depressive disorders and neuropathic pain:
a new approach to the problem

Abstract. The prevalence of depressive disorders in the popula-
tion of economically developed countries in Europe and the Unit-
ed States reaches 10 %, at least one episode of anxiety disorders
is recorded in 12—27 % of the European population. In patients
with neuropathic pain, anxiety, and depressive disorders are 2—3
times more common than in the general population. This is due to
the presence of common mechanisms for the formation of chronic
pain, depression, and anxiety, which are based on serotonin and
noradrenaline deficiency. Duloxetine inhibits the reuptake of se-
rotonin and noradrenaline, thereby increasing serotonergic and
noradrenergic neurotransmission in the central nervous system. As
a result, there is an increase in the functional activity of the des-
cending pain suppression system and the threshold of pain sensiti-

vity, which provides an effective analgesic effect of the drug. Du-
loxetine is recommended by NICE-2020 as a first-line drug for the
treatment of diabetic peripheral neuropathic pain with or without
unipolar depression, as well as for elderly patients with depression
with concomitant cardiovascular diseases. According to the recom-
mendations of the German Neurological Society, duloxetine, along
with pregabalin, gabapentin and amitriptyline, is a first-line drug
in the treatment of neuropathic pain, depression, and generalized
anxiety disorder. The efficacy and safety of duloxetine in the treat-
ment of elderly patients with depression and pain, neuropathic pain
and major depressive disorder have been proven in numerous ran-
domized trials.

Keywords: depression; anxiety; neuropathic pain; duloxetine
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TPUBOXHICTb, 6€3COHHA, 3HEPBOBAHICTb, APaTIBNUBICTL, a6A0MIHaNbLHWIA 6ink, Aiapes, Aucnencis, HyaoTa, 6roBaHHSA, aHOPEKCis (PU3UK MiABULLYETLCS NPU OfHOYACHOMY 3aCTOCYBaHHI 3 TonipaMaToM), BEPTUro,
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AeBeTUpALETAM — CYUYACHE pPiLUeHHS
npobAemMu eniAencii B HeNpPOoneAiaTpPUYHiN NPAKTULL

Pesiome. Jlesemupayemam — npomueninenmuunuil npenapam, wjo mae RPUHYUNOBO iHwiuil mexanizm 0ii ceped
yeix npenapamie yiei epynu. JlocaioxcenHs in Vitro nokazanu, wo 1eeemupauemam 36 13yEmucs 3 enikonpomei-
HoM cuHanmuunux eezuxyn SV2A, uwjo micmamocs 6 cipill pevoeuHi 201061020 i CHUHHOR0 MO3KY. Takum uuHom,
8iH 6NAUBAE HA BHYMPIUHbOHEUPOHANbHY KOHUenmpayito ionie Ca**, wacmkoeo earvmytouu nomixk Ca** yepes
Kanaau N-muny i 3HUNCYI0MU 8UBIAbHEHHS KAAbYII0 3 BHYMPIUWHbOHEUPOHAAbHUX deno. Kpim moeo, nesemupaye-
mam 4acmko8o 8ioHoeae nomoku yepe3 GABA- i eniyun-3anexchi kananu, 3HUdICEHI YUUHKOM I f-KapOoainamu.
3aeodaku ubomy sesemupauemam NPUSHIYYE HAOAUUWKOBY CUHXPOHI3AUII0 HellpOHiE I peanizye npomucydomMHull
epexm. Y Heliponediampuuniil npaKmuyi HaKonu4eHi 0ani NPo me, wj0 A€8EMUPAUEIAM MONCE NPUSHAUAMUCS
AK MOHOMepanisi 015 NIKY8AHHs 802HULesUX Hanadie i3 nepexodom (abo 6e3 Hb020) y 0800iUHI MOHIKO-KAOHIYHI
Hanaou, a maxkoxic K 0ONOMINCHA Mmepanis npu MiOKAOHIYHUX HANAOAx y NAUiEHMIE i3 I06EHINbHOK MIOKAOHIY~-
HOow ma idionamuunor eeHepanizosanoro eninencicro. Ilpu ubomy 015 nesemupayemamy xapaKmepHi weuoxe
docsieHeHHs mepanesmu4H020 eghekmy i xopouia nepeHocumicms y dimeii [ nionimkie, ujo 006edeHo 6 6a2amvox
PAaHOOMIZ08AHUX KATHIYHUX 00CAIONCEHHSIX.

KiiouoBi cioBa: sesemupavyeman; eninencis; nanadu; dimu

3rigHo 3 KOHIeNTyalbHUM Bu3HaueHHsIM (2005), ermi-
JIeTICisl — 11 po3Jiajl TOJIOBHOTO MO3KY, III0 XapaKTepu3y-
€ThCSI CTIAKOIO CXWJIBbHICTIO 10 BUHMKHEHHS eMiJIeNTUYHUX
HamaiiB, a TaKOX HEWpoOioJOriYHMMU, KOTHITUBHUMU,
MCUXOJIOTIYHUMM Ta COLliaIbHUMU HACJIiIKaMU 11bOTO CTa-
Hy [1]. YacTora eminerncii B momyssuii gocsrae 0,5—0,8 %,
acepen aiteit — 1o 1 % [2]. Y 85 % nauiieHTiB 1151 HAaTOJIOTisI
NeOI0TYE B IUTSYOMY Ta MiuliTkKoBOMY Bitli. [TommpeHicTb
eTIJIeTICii cepen OUTSIOTO Ta INIIITKOBOTO HaCeJICHHS
€BPOIEIICHKMX KpaiH CTaHOBUTH Bix 2,8 mo 9,2 Ha 1000, B
Vkpaini — 3,10 Ha 1000 miteii [3, 4].

Bausbko 30—40 % XxBOpuUX HE HOCATalOTh peMicii i
NOTpeOyIOTh MPU3HAUYEHHS iHIIUX MPOTUETIIENTUYHUX
npemapariB (ITEIT). Ille B 10 % maiieHTiB JOBOOUTHCS
CKacOBYBAaTM 3aCTOCYBaHHSI €(DEKTUBHOIO JIIKAPChKO-
ro 3aco0y uepe3 HelnmepeHOCUMicTh TTOOIYHUX miit [5]. ¥V
3B’SI3KY 3 IIUM OCOOJIMBO aKTyaJIbHUM CTa€ BUOip edek-
TUBHUX Ta O€3MeYHUX METOIIB JTiKyBaHHSI, a TAKOX CTBO-
PEeHHSI HOBUX MPOTUEMIENITUYHUX TIpernapaTiB, sKi 10-

3BOJISIIOTH MOBHICTIO BUKJIIOUUTU 200 3HAYHO 3HU3UTU
YacTOTY HamajiB i MiABUIIMTU SIKiCTb KMTTS Ialli€HTIB.
Cepell HUX HAMOINBIINI iHTepeC BUKJIMKAE MPOTHUEITi-
JITITUMHUI TIperapart jieBeTupalietaM. BiH Mae mupo-
KM CIIEKTp TepamneBTUYHOI Iii: e(peKTUBHUI IIPU TeHe-
paJli3oBaHUX eMiJENTUYHUX Hamanaax, 3aCTOCOBYEThCS Y
CcKJIadi SIK KOMOiHOBAHOTO JIiKyBaHHs, TaK i B MOHOTepa-
mii eninerncii [6]. TIpu oMy Ma€e MiHIMaTbHUNA PU3UK
BUHMKHEHHS MOOIYHUX e(PeKTiB, 3pyYHUI Y 3aCTOCYBaH-
Hi, He BUMara€ 4acToro MOHiTOPUHTY JIJAOOPaTOPHUX I10-
Ka3HUMKiB KpoBi i1 ceui [7].

AeBeTMpaLEeTaM: YHIKOABHUA MEXAHi3M

Aii, PapMakokiHeTMKa

i dapMakoAMHAMIKQ npenapary
JleBeTupalieraMm — moxiaHe MmiposigoHy (S-eHaHTiOMeEp

anbda-eTuiI-2-0Kco- 1 -nipojiguH-ameramiay), oauH i3

HoBuXx i nepcnekTuBHUX [1EII i3 mpyuHIIMIOBO iHIIIUM Me-

XaHi3MOM [ii, BIIMiHHUM BiJl iHIINX aHTUKOHBYJIbCAHTIB.

© «MixHapogaHuii HeBponoriunmii xypHan» / «International Neurological Journal» («Mezdunarodnyj nevrologiceskij zurnal»), 2022

© Bupaseub 3acnascobkmit 0.). / Publisher Zaslavsky 0.Yu., 2022

[ina kopecnoxpeHvi: Map'enko Nligis bopucisHa, foKTop MeauuHuX Hayk, npodecop kadespu Hesponoril, IbBIBCHKIIA HaLiOHaNbHII MeAMYHNI yHiBepcuTeT iMei [laHuna lanuwbkoro, Byn. Mekapcbka,

69, M. JIbgiB, 79010, YkpaiHa; e-mail: redact@i.ua

For correspondence: L. Maryenko, MD, PhD, Professor at the Department of neurology, Danylo Halytsky Lviv National Medical University, Pekarska st., 69, Lviv, 79010, Ukraine; e-mail: redact@i.ua

Full list of authors information is available at the end of the article.

Tom 18, N° 1, 2022

www.mif-ua.com, http://inj.zaslavsky.com.ua 33



IIpakTHKYyI0490MYy HeBpoaory / To Practicing Neurologist

N

JleseTupaiieram OyB cuHTe30BaHuit B 90-Ti pp. XX cT. Ha
OCHOBI TipalieTaMy (TiperapaTy HOOTPOITHOTO PSIAY) IUIsI-
XOM BIIPOBAIXKEHHSI €TUJIOBOI IPYIM B POJMHY MipOJIiIo-
HiB. I3 1999 poky BiH noyaB 3actocoByBaTucs B CILLA, i3
2000 p. — y €Bporii, i3 2008 p. — B YKpaiHi.

V nocmimxenni E.A. Lukyanetz et al. (2002) [8] Oymo
BCTAHOBJICHO, 1110 JIeBeTUpalleTaM Ma€ 3[aTHICTb ceJleK-
TUBHO iHTIOYBaTU Kasbli€Bi KaHaau N-TUIIy B TrilmoKaM-
mi. ¥ pobori M. Noyer et al. (1995) [9] noBeneHo, 110 B
LIEHTpaJIbHiil HEPBOBill CUCTEMi iCHYIOTb MEBHI MicIls
3B’SI3yBaHHS Mpenapary, sKi BKJIIOYaloTh TaKki CTPYKTYpH,
SIK KOpa TOJIOBHOTO MO3KY, MO30YOK i rimokamr. JleBeTu-
palietaM 3B’SI3yETbCS 3 TJIIKOMPOTEIHOM CUHANITUYHUX Be-
3uKyJ1 SV2A, 1110 MIiCTSITbCSI B Cipiii peuOBMHI TOJOBHOTO i
CITMHHOTO MO3KY, 32 IOTTOMOT'0I0 YOTO PETYJII0E BUKUJL HEH-
POTPAHCMITEPiB Y CHUHAIITUIHY IIUTMHY, TUM cCaMHUM 3a0e3-
Mevye 3HIDKEHHS eMiIeNTUYHOI aKTUBHOCTI HePOHIB.

IHmuM MmexaHizmMowm Iii JeBeTHpaleTaMy € MOIY-
nsauiss TAMKepriyHux i TIiIMHOBMX PELEINTOpiB, SIKi
3HUXKYIOTh 30yIJIMBICTh HelipoHiB, mpuuyomy TAMKep-
riYHa B3a€EMO/Iisl € TOJIOBHUM MEXaHi3MOM raJilbMyBaHHS
B MO3KY, 1110 3a0e3Meyvye JiKyBaJlbHUM edeKT 6araTbox
[TEII. lanbmiBHmit epext TAMK i rninuHy 31iliCHIOETh-
cs1 3HAYHOIO Mipolo 3a paXyHOK aKTUBallil MPUILIUBY i0-
HiB XJIOPY BCEpeANHY HEMPOHA, YUM JOCSATAETHCS e(DEKT
rajJbMiBHOI Tilleprojsgpu3aliii. Y 610Kai IPUILIIABY XJI0-
punis B TAMKepriyHux i rimiumHepridHUX pelenTopax
0epyTh yuyacTb HMHK i R-kapOoninu. JleBeTupaneraM €
enunuM I1EII, skuii npotuaie 6J10Kyl0UOMYy IPUILIUBY
i0HiB XJ10pYy, eeKTy LMHKY i R-KapOoJiHiB, TUM caMuM
BiZHOBJIO€ MPUIIXB XJA0puaiB uepe3d TAMK- i rninuHoBi
peLenTopH, 110 TPU3BOIUTH A0 MOCUJICHHS raJibMyBaHHSI
B HelipoHax [2].

Kpim akTuBauii ranbMiBHUX e(PeKTiB B MO3KY, Jie-
BeTUpaleTaM OJIOKYE B KYJbTypi TKAHUHMU €IiJIeNTHY -
Hi po3psaay, BUKJIMKaHI OiKyKyJiHOM i aKTHBAIIi€lO
NMDA-peuenTopiB, He BOJMBAIOUYU MPU LIBOMY Ha
HopMasibHe poBeaeHHs 30ymxkeHHs [10]. Lle moxke mo-
SICHIOBAaTH XOPOIIY IEPEHOCUMICTh Ipenapary i BiacyT-
HiCTh iCTOTHUX CedaTUBHUX €(heKTiB IMPU 3aCTOCYBaHHI
TepaneBTUYHUX H03. HaaaumkoBuil MpUMIUB iOHIB
KaJbllilo BCEpEeANHY KJIiTUHU, IO MPUBOAMUTH 0 11 HAI-
MipHO1 iMITyJIbCHO1 aKTUBHOCTIi, € MEXaHi3MOM eTlijien-
TUYHOTO 30yJKEHHSI, a TAKOX CIPUYUHSIE TIJaCTUYHE
eMiJIeTITOTeHHE TTePEPOIKeHHsI HEMPOHIB i X eKcaiTo-
TOKCHUYHY 3arubensb. JleBeTupaneraM criennpiqvHO Taib-
MY€ BUCOKOBOJIbTHI KaibllieBi KaHanu N- i 4aCTKOBO
PjQ-tuny Ha Biaminy Bin iHmwux I1EII, mo 610Ky0Th
T-xananu. Llg nig neBeTupalieraMmy Npu3BOAUTH 10 CKO-
POYEHHsI aMILIITyAu i TPUBAIOCTi, 110 BUKJIUKAIOTHCS
iHTpaLEeIIOJSIPHUM NPUILUIMBOM i0HIB KaJIbllilo, Mapo-
KCU3MaJIbHUX AENOJIPpU3aLiiHUX 3pYIIeHb, XapaKTep-
HUX JUISI eNUJIENITUYHUX HelipoHiB. A. Gorji et al. (2002)
[11] moka3anu BiporimHe 3HUXEHHS TapOKCU3MaTbHUX
IeIoIsIpu3alliiHUX 3pYILIeHbD i eIMiJIeNTUIHNX CITaliKo-
BUX PO3PSIIiB HEMPOHIB MiJl BIJIMBOM JieBETUpaAlleTaMy
B KyJIbTypi TKaHuHMU ningHku CAl rimokamia, sike 0yJ1o
00yMOBJIEHE 3HUKEHHSIM TOKY B 3aJI€>XKHUX Bil HAMIPYTU
KaJlieBUX KaHaax.

Takox ogHUM i3 MexaHi3MiB eIiJIeNTOreHe3y il BUHUK-
HEHHSI HeKypabeJIbHOI emijerncii € 3MiHa TeHHOI eKcIpe-
cii, 1110 BUHMKAE 32 MeXaHi3MOM KiHJUJIIHTY B HelipoHax,
11O MiIIaI0ThCs 30YIKEHHIO 3a JOITOMOTOIO SITUIENTUIHOL
adepeHTalIil.

JlocmigkeHHsI cyMapHOI CIaiiKOBOI eImiIenTu(OpM-
HOI aKTMBHOCTI B KyJbTypi TKAHUHU BUCOKOEIIiJIeIITO-
reHHoi rimokamMmaiabHoi 30H1 CA3 mokasaiu yHiKaJabHy
3[1aTHICTb JIeBeTUpalleTaMy IIPUTHIYyBaTU €IiJIeTITUUHY
CUHXpPOHi3allito HeiipoHiB, Ha BinMiHy Bix iHwux [1EII,
110 BUKOPUCTOBYBAJMCS B TUX CAMUX €KCIIEPUMEHTAaX
[12].

Cepen papMaKOKiHETUIHUX OCOOJIMBOCTEI JIeBeTHUPa-
1eTaMy HEoOXiJHO BiJ3HAUMTU: BUCOKY OiOJOCTYMHIiCThb
IpU TiepopajibHOMY 3acTocyBaHHi (Oibie 90 %) He3anex-
HO BiJI yacy IIpUitoMy 1Xi; JOCSTHEHHS IIiKOBOI KOHIIEHTpa-
1ii Bxke yepe3 1,3 roquHu; He3HAYHE 3B’SI3yBaHHS 3 OLIKaMK
r1a3Mu Kposi (MeHte 10 %); niHiiiHy hapMaKOKiHETHKY;
BiICYTHIiCTb CTUMYJIIOBAHHSI MiKPOCOMAaJIbHUX (DEPMEHTIB
MEYiHKW; BiICYTHICTh BIUIMBY Ha iHUIi MMpenapaTtu, y TOMy
yuchi [1EIT; eniminaliito yepe3 HUPKK B HE3MiHEHOMY BU-
rsii (Ginbine 66 %), a YaCTKOBO — Yepes TiApoJii3 10 Heak-
TUBHOTO METa0OJIITY (3HUKEHHSI 103U PEKOMEHIOBaHE TIPU
XPOHIYHUX 3aXBOPIOBAHHSIX HUPOK); TIEPiO HAaITiBBUBEICH -
H$1 OJIU3bKO 8§ TOIMH, 110 POOUTH aIeKBATHUM JIBOPA30BUIA
mmpuiiom npermapary [13].

dapmakokiHeTHKa JieBeTUpaLleTaMy IMOPIBHSIHO 3 iae-
aJIbHYM MPOTUEITIENTUYHUM 3aCO00M, a TAKOX OUiKyBaHi
3MiHM KOHIIEHTpAllii IeBeTUpalieTaMy B IlJ1a3Mi KpOBi IIpU
1OT0 3aCTOCYBaHHI B KOMITJIEKCHIilA cxeMi JIiKyBaHHSI HaBe-
neHi BTaoum. 11i2.

Oco6AuBocCTi papMAKOKIHETUKM
AeBeTMpaueTamy B AiTen

Oco06auBoCTi (papMaKOKiHETUKH JieBeTUpalleTaMy B
HeOoHaTaJlbHOMY Iepiofi Oyau BuBYeHi S. Merhar et al.
(2011), gxi pochigxysanu ¢papMakKoKiHETUKY Mpernapa-
Ty y 18 HOBOHAPOMXKEHUX 3 EMiJICNTUIHUMU HaIlaJlaMH.
Ho3u BapitoBanu Bia 14,4 no 39,9 mr/kr. bynu BusiBieHi
OiJbIll BUCOKUI KiIipeHC, OibIIUi 00’€M po3Moaiay Ta
KOpOTIINI TIepioJ HAIIiBBUBEASHHS MOPiIBHSIHO 3i cTap-
VMU OiThbMU Ta gopocaumu. [Iporsrom 24 rognH micist
BBEIECHHS He OyJM BMUSBIICHI 3MiHM MOKAa3HUKIB BiTalb-
HUX QYHKIK i 1a0opaTopHUX maHUX. TiIbKU y KiJIbKOX
IiTei Bim3Havajacsl COHJMBICTH MPOTATOM I00U ITiciis
BBeJeHHs [14].

VY nocnimxkenHi C. Sharpe (2012) ¢apmakokiHeTHKa Jie-
BeTHUpalleTaMy OlliHIoBasach y 18 MOHOIIEHUX HOBOHAPO-
JDKEHUX, SIKi OTpUMYBaIX JieBeTuparieTaM y 103i 20—40 mr/kr
0oJIIOCHO, a Jaii migTpumyBasacs 1o3a 5S—10 mr/Kr/mnooy.
Byno BusiBieHO, 1110 KJIipeHC 301IBIIYETHCS MaiiKe y 2 pa3u
MPOTIToM 1-To TvKHS XUTTA [15]. AHanoTiuHi gaHi Oyamu
orpumadi i T. Glauser et al. (2007), axi BuB4aau ¢apma-
KOKiHETHUKY JIeBeTUpaleTaMy B 13 miTeit BikoM MeHIIe Bi
4 poxkiB (Big 2 mo 44 wmic.) Mmicjs nepopajabHOTO MpUiioMy
npenapary B 103i 20 Mr/kr [16].

3allexXXHICTh KJIipeHCy JieBeTupaleTaMy Bid BiKy BU-
Buasiacsl Takox M. Dahlin (2010). byno nmoka3saHo, 1110
KJipeHc JieBeTupalieraMmy B 1,7 pasa Oijblie B miteit, Mo-
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JIOAIIMX Bil 4 pOKiB, HiX y AiTeil BIKOM moHa
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Ta6nuus 2. lNopiBHaHHS papmMakokiHeTUKN neBeTupayeTamy 3 igeasbHUMU XapaKkTepucTuKkamm
npoTueninenTUYyHOro npenapary

MapameTp JleBeTnpauertam lpeansHui MEN
biogocTynHicTb ~100 % 100 %
Yac JoCArHeHHs CTIMKOT KOHLEeHTpauii LLBnpxo, < 48 rop, LLBnako
depmeHTaTMBHA KiHETUKA JliHinHa JliHinHa

JosyBaHHSA [Biyi Ha oeHb OpawnH abo aBa pasn Ha AeHb
3B’A3yBaHHSA 3 Ginlkamu MinimanbHe, < 10 % Hemae
. Hemae meTtaboniamy B neyiHu,;
MeTtaboniam e o YE ul Hemae
MiHiManbHUIn MeTaboniam y KPOBi
B3aemogpis 3 nikapcbkmmu 3acobamm 3HayHi B3aemMogji HeBigomi Hemae
Jlerke;
TuTpyBaHHA [O3KN Hemae

noyaTkoBa [03a = epekTVBHA [03a

P. Krief (2008) HaBena pe3ysibTaTu peTpOCTIEKTUB-
HOTO OJHOIEHTPOBOTO JOCHIIXEHHSI €(heKTUBHOC-
Ti JIeBeTUpalleTaMy B AiTeil MoJoalie 2 pOKiB, Y SIKO-
MY B3sUIM y4yacTb 28 Malli€HTiB BiKOM Bia 2 TUXHIiB
no 22 micsuiB. CepeaHs no3a jJeBeTHpaleTaMmy Oyia
39 Mr/Kr/mo0y mpu cepemHiil TpUBajdocCTi Teparrii 6,3
Micsusl. 3Hauyllle 3HUXEHHSI 4YacTOTU HamaliB OyJo
Big3HaueHe B 40 % nauienris, y 14 % Bunaakis OyB 10-
CATHYTUI TIOBHUI KOHTPOJb Haa HamamaMu. Teparist
JieBeTUpaleTaMoM a00pe mepeHocuaacs, HedaxaHi
SIBUIIA Y BUTJISI MOPYILIEHb MOBEAIHKY BUHUKIIU Tilb-
Kuy 2 xBopux [21].

JaHi BUCOKOro KJIacy JOKa30BOCTi Ipo e(peKTUB-
HICTb i IEPEeHOCUMICTh JOIATKOBOI Tepamii JeBeTupa-
1eTaMOM Y AiTei i3 pokaabHMMM HamagaMu BiKOM Bif
1 micaus no 4 poki 6ynu nonaxi J. Pica-Garza et al.
(2009, 2010). Y 6aratolieHTpOBOMY IMOABIHOMY CJli-
MOMY PaHIOMi30BaHOMY IJ1alle00-KOHTPOJbOBAHOMY
JIOCHiIKeHHi 3a yyacTio 116 mamieHTiB 6yJja MpoaeMOH-
cTpoBaHa e(heKTUBHICTD i Oe3meka jieBeTupaleramy B
no3i 40—50 mMr/xr/no0y y 2 npuitomu. Yactka pecroH-
nepiB y Ipyli JeBeTupaneramy ctaHoBuia 43,1 % npu
3HMXEHHI 4aCcTOTH HamaiiB B cepenHboMmy Ha 43,6 %
npotu 19,6 i 7,1 % B rpymi miaue6o BiamosigHo. Haii-
YacTilIMMMU MOOIYHMMU edeKkTaMu OyJIu COHJIUBICTh
(13,3 % — y rpymi neBetupaietamy; 1,8 % — y rpymi
riame6o) ta npatiBnuBicts (11,7 % — rpyma jJeBeTupa-
uetamy; 0 % — mraue6o) [22].

VY Bigkpuriii hasi 1boro AociakKeHHs Opayin yyacTtb 152
IUTUHU, CepeiHili BiK maiieHTiB — 23,5 + 12,4 mic. [1amwi-
€HTH TIPOTATOM 48 TVKHIB OTpUMYBAJIU JIeBETUpALIETaM Y
no3i Bix 20 1o 80 Mr/Kr/moby, cepeaHs MiATpUMYyIoJa 103a
cra”oBmia 56,1 £ 16,2 mr/kr/n00y. YacTtka pecrioHaepiB y
izomy craHoBuia 53,8 % i He 3aiexana Bix BiKy. Y cepen-
HbOMY YaCTOTA HamaiiB 3HU3MIaca Ha 56 %. Xoua 6 oxHe
HebaxkaHe siBUIIe OyiIo 3apeectpoBaHo B 94,1 % mallieHTiB,
asie OiJbllIa YacTMHA 3 HUX He OyJia MoB’si3aHa 3 MPUOMOM
JieBeTUpareTamy: Juxomanka (39,5 %) i iHdekiii BepxHix
IUXaabHUX IUIsIXiB (27,6 %). HaitGinbn yacTimMu Hebaxka-
HUMHU SBUILIAMM, 11O 3aJTy4alOTh HEPBOBY CUCTEMY, OyJIH
npatiBauBicTb (12,5 %) i conmusicTb (10,5 %). VY 6inbimocTi

BumazkiB (77 %) mobiuHi edekTr OYIM JIETKUMU abo T0-
MipHO BupaxeHumu [23].

Y paH/0Mi30BaHOMY KOHTPOJIbOBAHOMY JTOCITiIXKEH -
Hi N. Akter et al. (2018) nopiBHIOBanacsa e(peKTUBHICTh
Ta Oe3IeKa MOHOTeparii JieBeThupameTaMoM i3 ¢peHobap-
oitamoMm [24]. Y mociimkeHHi B3siu ydacTb 118 miteit
BikoM 1—15 poxkiB i3 giarHo30Mm eminencii (iziomaTuyHa
(oxkanbHa, reHepanizoBaHa, okajbHa 3 BTOPUHHOIO
reHepalnisalieo), ki OyJiu MoaiJeHi Ha ABi Tpynu —
npuitomy nepetupaneramy (n = 50) Ta peHoOapbiTamy
(n = 68). Yci BoHM criocTepiraiucs mpotsirom 12 micsi-
1IiB 3 iHTepBajOM y 3 Mics1li IJisl MOPiBHSIHHS peMicii
HanamiB i mobiuHuX edeKTiB JeBeTupaneramy i heHo-
Gapo6irtay.

3a 3 micaui Tepamii 55,8 % miteit i3 rpynu neBeTHpa-
uetamy nocsim 50—75 % pemicii HanaiB, TOI SIK y TpyIIi
(eHobapbitany 1eit mokasHukK ctaHoBuB 44,2 %. Yepes
6 micsuiB 75—100 % pewmicii Hamanis Oyau 3acdikcoBaHi
y 57,4 % mauieHTiB Ipynu JieBeTHpaLeTaMy MOPiBHIHO 3
42,6 % 3 rpynu (peHobapbiTairy, uepe3 9 micsiiB — 55,9 ta
44,1 % BinnosigHoO, yepe3 12 MicsLiB — MOMIIIIEHHS He
criocrepiranocs.

[ToBimoMJIsIOCST PO TTOBEMIHKOBI IIPOOeMu B 4 malli-
€HTIB i3 Tpynu eHobapOiTamy 0e3 Oymab-sSIKMX 03HaK I0-
ripIIeHHSI KOTHITUBHUX (DYHKIIIH, TUTBKM Y 3 Malli€HTIB, SIKi
MpUiiMaIu JeBeTUupaleTaM, Bil3Hayalu IpaTiBIUBICTh, ajle
JKOIHA TUTUHA 3 000X IpyN He MIPUMMHIIA JiKyBaHHS yepe3
MoOiuHi eeKTH.

ABTOpU NOCHIAXEHHSI pOOUJIM BUCHOBKH, 1110 MOHO-
Tepartist JIeBeTUpaleTaMoM OiIbII e(peKTUBHA Ta Oe3rneyHa
MpU KOHTPOJIi HamaaiB npu (poKaJbHil i TeHepasizoBaHiit
eITiJIeTICii TOpiBHSIHO 3 (heHobapOiTasoMm.

VY peTpocIeKTUBHOMY aHaJli3i IBOX paHAOMi30BaHUX
MOABIMHUX CJMUX I11ale00-KOHTPOJIbOBAHUX TOCIi-
mxeHb, nmpoBeaeHux M.E. Johnson (2021), BuBuanacs
e(eKTUBHICTD JIeBeTHpalleTaMy i1 JaKo3aMiay sK JoaaT-
KOBOI Tepartii B [iTeii Ta miamiTKiB (4—16 poKiB) mMpOTAToM
10 TxkHiB. Pe3yabraTu TOCaiIKeHHS TPOASMOHCTPYBaIN
3HUXKEHHST YaCTOTU (POKAIBbHUX EIMIJICNITUYHUX HaMaliB Ha
34 % y Tpyni eBeTUpalleTaMy Ta JaKo3aMiay MOPiBHSIHO
3 ruiaue6o [25].
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3CICTOCYBCIHH9I AeBeTnpdauetTamy
B HEOHATOABHOMY MepPIoAi

JocmimkeHHsT e(peKTUBHOCTI Ta MIEPEHOCUMOCTI JIeBe-
TUpaleTaMy B HECOHaTaJIbHOMY TIEpiofli Ta pAHHBOMY JTUTSI-
YoMy Billi IEMOHCTPYIOTh OTO e(heKTUBHICTH Ta OE3I1eKYy.
Y HeBenukomy nociimkeHHi M. Shoemaker et al. (2007)
3aCTOCYBaHHS JIeBeTHpalleTaMy B [iTeli BiKOM Bim 2 IHIB
110 3 MiCSIIiB IPOXOAMIO 3 XOPOILIMM KIiHIYHUM e(eKTOM i
BiICyTHiCTIO HeOaxkaHuUX ssBUI. [IpenapaT BBogUBCS yepe3
Ha30TacTpaabHUIA 30H1 OOTIOCHO B 1031 60 MT/KT, MiATpH-
Myloua go3a craHoBua 30 Mr/kr/mooy [26].

VY nocninHuibkiit po6oti A. Furwentsches et al. (2010)
MOBiTOMJISIIOTH ITPO JOCBil 3aCTOCYBAaHHS JIEeBeTUpalleTa-
My TTepopabHO B 6 HOBOHAPOIKEHUX i3 HEOHATATbHUMM
cynomMaMu. Y 5 3 HUX CYOAOMU Majad CUMIITOMATUYHUIA
XapakTep, i B 1 IMTMHY OYeBUIHOI IPUIMHM HaMaIiB He
BusiBUIN. JloOOBa mo3a JeBeTupalieTaMy BapiloBaya Bim
10 mo 50 mr/kr. ¥ Bcix 6 maui€eHTiB Hamaau IPUIIMHUIACS
B TEPMiHM BiZ IpuifoMy IepiIoi 1031 10 6 AHiB. Y 5 ma-
LiEHTIB TPUBaB Mepioa peMicii 10 3-To Micslsl TpuiioMy
npenaparty, B 1 JUTUHU 3 BPOJKEHOIO aHOMAJi€I0 MO3KY
po3BUHYJIacs hapMaKOPE3UCTEHTHA emniIerncis. Y Xoa-
HOMY BUMAJKy He OyJIO Cepilo3HUX HeOaXaHUX SIBUIIL,
i TiIbKM B 1 IUTUHU Big3HaYeHUIl JIETKUI CeTaTUBHUIA
edexr [27].

V nmocrmimxenni O. Khan (2011) moBimoMIIsIETBCS TIPO
IOCBIIl 3aCTOCYBaHHSI BHYTPIITHbOBEHHUX iH(DY3iii 1eBe-
tupauteTamy y 103i 10—50 mMr/kr y 22 HOBOHapOIKEHHUX i3
Hamagamu. Y 19 Bunankax (86 %) KymipyBaHHs HarmaiiB
BifOysi0Cs B MepIily XX TOAMHY ITicasl BBeaeHHs. 1o KiHIls
3 ni6 cynoMM MpUMMHKWIKCS Y BCiX nawieHTiB. Cepio3HUX
no6iuHuxX edekTiB He Oyi1o. 19 aiTeit MpomoBXWIN TPUAOM
JieBeTUpalieTaMy rnepopaibHo. ABTOPU POOJISIT BUCHOBOK,
1110 JIeBeTUpalleTaM MOXE BUKOPHUCTOBYBATUCS B HEOHa-
TaJIbHOMY Tepiojii SIK /Ut MOHOTepallii, Tak i J1Jist J0JaTKO-
BOI Teparii HanamiB [28].

VYV 2011 poui G. Ramantani et al. omy0OiikyBaau maHi
PO 3aCTOCYBaHHS JieBeTUpaleTaMmy B 38 HOBOHApOIKe-
HUX 3 eJeKTporpadiuyHo BepudpikoBaHMMU HamagaMu I
BUKJIIOUEHHSIM META0O0MIYHUX NPpUYMH 111 HUX. [lanieHTu
OTpUMYBAJIU MeplIy 03y JeBeTupateramy 10 Mr/kr B/B 3i
30i1bIIeHHSIM 10 30 MI/KT 710 3-T0 JAHS i MOAAIBIIUM 30i/1b-
MEHHSM 103U 10 45—60 MTI/KT 10 KiHIIS TVRKHS. SIKIIIo cTaH
JMWTWHU JO3BOJISIB, TO BOHA TIEPEBOAMIIACS HA TTepOPATbHUI
npuiioM ripenapaty. [Ipu 11boMy Tepexin i3 BHyTpillIHbO-
BEHHOTO BBEICHHS Ha IMepOopaibHUI MPUHOM He Biaou-
BaBCs Ha KOHILIEHTpalIil mpernapary B KpoBi. EpekTuBHiCT
JIeBETUpAalleTaMy BUSIBUJIACSI 3HAYHOIO: IO KiHIISl TIEPIIIOTO
TUXKHS Tepaillii 6e3 HanaaiB Oyau 30 miTeid, a 10 KiHIISI yeT-
Beproro TvxHs — 27 niteit. Cepiio3Hi HebaXaHi iBUIIA HE
BUHUKaIU [29].

N. Abend (2011) noBimoMJIsie Tpo 3aCTOCYBaHHS JieBe-
THpaleTaMy MpHU eJIeKTporpadivyHO MiATBEPIKEHUX eTTiIern-
TUYHUX Hananax y 23 HoBoHapomkeHux. [HiniaabHa go3a
OyJia mpejicTaBieHa OOTIOCHUM BBeIeHHSIM mperapaty 10—
20 mr/kr. SIK HaBaHTaXyBaJbHA, TaK i MiATPUMYIOUi 103U
BBOIWJIMCSI BHYTPIIIHLOBEHHO Y BUTJISIII PO3YMHY KOHIIEH-
Tpatieto 20 mr/mi nipotsirom 15 xBunuH. [ToyaTkoBa no3a
CTaHOBMJIA B cepeaHboMy 16 £ 6 Mr/Kr mpu Aiana3oHi Bif

5 no 22 mr/kr. MakcumalibHa TOCATHYTA 1034 B CEPEIHBO-
My ctaHoBwiIa 45 £ 19 Mr/kr/no0y npu aianazoi Big 10
1o 80 mr/kr/mno0y. KapaionyasMoHapHUT MOHITOPUHT He
BUSIBUB >KOJIHUX 3HAYYIIUX HEOAKAHUX SIBUILL, B XKOJTHOMY
BUIIAIKY He OyJI0 HeCTepITHUX MOOiuHMX saBull. Taka Tepa-
ITisT 0 KiHIIS TIePIIoi 10O CYIIPOBOMIKYBaIACs 3HIDKSHHIM
yaCTOTH HamaiB Oinbiie Hix Ha 50 % y 8 nauieHTis (35 %),
MpuyoMy y 7 i3 HUX Hamaau MpUIIMHWIKCS MoBHIcTIO. 11le
y 4 niteit (17 %) eekT po3BUHYBCS IPOTSITOM 24—72 roauH
MicJIsl MOYaTKYy JIiKyBaHHS i Hanmaau 3HUKIIU Y 2 i3 1UX Ji-
teii. TakuM yMHOM, yepe3 72 TOAMHMU Bij ITOYATKy Teparii
JIEBETHPALIETAMOM YacTKa PeCIOHIepiB cTaHOBWIA 52 %.
o MoMeHTy Bunucku 17 3 21 maitieHTa, 1110 BUXKUB, TIPO-
JIOBXKYBaJii OTpuMyBaTH JeBeTupaueram [30]. V 1iit pobori
aBTOPH Bi3HAYMJIM 3pYYHICTh 3aCTOCYBAaHHS JIeBeTUpalle-
TaMy B HeOHAaTaJbHIl IPaKTUIli, OCKIIBKM HE MOTPiOHO
3HAYHUX 00cHTiB iH(DYy3ii m1s BBemeHHs mpenapary. bo-
JIIOCHE BBENEHHS JieBeTUpalleTaMy MOXe OyTH Oe3MeuHuM
HaBiTb y KOHLeHTpallii 10 50 mr/mu [31].

VY HemaBHbOMY MeTaaHaJsi3i JiTepaTypHUX JXepes,
nposeaeHoMy M.-Y. Qiao et al. (2021), 3’sicoBaHo, 1110
MpY HEOHATaJbHUX Hamaaax KJiHiYHa e(DeKTUBHICTh Oy1a
OJIHAKOBOIO IIJIs JIeBeTupalieTamy i (peHoOapOiTany (SKuii
BITPO/IOBX TPUBAJIOTO Yacy BBAXKAEThCS MperiapaToM Tep-
1ol JIiHIT /U1 HOBOHAPOIXeHUX). AJie BKa3aHi 3HAYHO
MEHIIIa KiJIbKIiCTh MOOIYHMX i, BKITIOYAIOYH TilTOTEH3i10
i IpUTHiYeHHs OUXaHHS, Ta Kpallli pe3yIbTaTh PO3BUTKY
HEPBOBOI CUCTEMHU B IMALIIEHTIB, SKUM IpHU3HAYAIN JIeBe-
Tupatetram [32].

EdeKkTnBHICTbL A€BETUPALETOMY
NPy Pe3NCTEeHTHUX GOKAAbHUX
HaNaAax

PesynbpraTu mocmimxeHb MOKa3yloTh, 110 JeBeTHUpalle-
TaM e(peKTUBHMIA Ta Oe3MeYHUI MPU 3aCTOCYBaHHI B Malli-
€HTIB i3 pe(paKTepHOIO EITiJIeTCI€l0.

Y BinkpuTOMY OOCIiIKeHHi, mpoBeneHomy M.J. Mor-
rell et al. (2003), B3sutu yuyactb nmoHaa 300 maiieHTiB au-
Tsi9oT0 BiKYy [33]. ABTOpUM BMBYaIM Ge3IeKy Ta IEPEHOCH -
MiCTb JIeBeTUpalleTaMy B MOHOTeparlii, a TAaKOX e(peKTHUB-
HiCTh TIpemnapaTty K JI0JAaTKOBOTO JIiKYBaHHSI eITiJIeNTHY -
HUX HamaniB. 3a ix naHumu, 57,9 % nauieHTiB, sKi oTpu-
MYBaJIM JieBeTHpalleTaM, Bil3dHaYaau 3HKEHHST YaCTOTH
dokanpaux HanamiB Ha 50 % i Oiabiue, 40,1 % nailieHTiB
BiZI3HAYaJIM CKOPOYEHHS YaCTOTU HaMadiB IIOHAMMEHIIIe
Ha 75 %, a 20 % nalieHTiB IPOIEMOHCTPYBAIU IIOBHY pe-
TyKI[it0 HaTaiB.

Y 6araToueHTPOBOMY MPOCIMEKTUBHOMY MOCIiIKEHHI
e(eKTUBHOCTI JIeBeTUpalleTaMy, Pe3yJIbTaTH SIKOTO OIy0JTi-
koBaHi S. Grosso et al. (2005), opanu yuactb 110 miTeii i3
pedpakTepHo1o emninerncieo, 21 i3 HUX OyB MOJOAIINM 3a
4 poku. [lo 7-ro Micsis gociimkeHHs y 39 % niteit yacTo-
Ta HaramiB 3HM3MIacs Oibiie Hixx Ha 50 %. Binznavanach
noOpa nmepeHoCcUuMicTh Tepamii. OCHOBHUMHU MOOIYHUMU
edekTamMu Oy COHJIMBICTD i IPaTiBIUBICTb, SKi 3ycTpivya-
sicst B 14 % naitieHTiB, IpoTe iX BUpaXKeHiCTh OyJ1a He3Ha-
yHotO [34].

Y peTpocnekTuBHe 6araToLeHTpOBEe o0cepBalliiiHe 10-
caimkeHHst D. Peake (2007) oynu BxiroueHi 200 miteit y
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Bili Bin 3 micsiiB 10 19 pokiB i3 pi3HUMU PE3UCTEHTHUMU
dopmamu eninerncii. [lo3a geBeTupaneramy BapitoBajia Bif
8 mo 100 mr/kr/no0y (cepenHsi no3a — 39 mr/kr/no0y). [1o-
3UTUBHUI eeKT OyB nocaruytuii B 60 % sunankis. YacTtka
YTpUMaHHS Ha Teparlii uepe3 oauH pik cTaHoBwaa 49 % (3
ypaxyBaHHSIM TOTO, IO JOCJIIIKEHHSI BKJIIOYAJIO TUTBKU Ti-
TeH i3 TSKKUMU Pe3UCTEHTHUMU (pOopMaMu eTijIericii, ma-
HUI MOKa3HUK Iy>Ke BUCOKUit) [35].

S. Li et al. (2010) HaBoasATH pe3yabTaTu AOAATKOBOIL
Tepallii JieBeTupaleTaMoOM Pe3UCTeHTHUX (DOPM eImierncii
y 24 niteii, Mmosioamux Bin 4 pokiB. TpuBajicTh JiKyBaH-
HSI B LIbOMY JOCJIiIKeHHi cTaHoBuIa 40 TUXKHIB, cepenHs
noboBa no3a npernapary — 38,85 Mmr/kr. Jlesetupaueram
BUSBUBCSA e(heKTUBHUM Yy 58,3 % MallieHTiB, JOCSTHYTa
moBHa peMmicia y 20,8 % niteir. [To6iuHi epekTn Oynm 3a-
peectpoBaHi B 37,5 % XBopuX, ajie B OLTBIIOCTI BUITaIKIiB
BOHU OyJIM HE3HAYHUMMU i 3MEHIITYBAJIMCS 3 TLTMHOM 4Yacy.
Tineku y 2 miteit neBeTupaieram OyB cKacOBaHUI uepes
HemepeHOoCUMIcCTh [36].

binbin ynciaeHHy cepito crioctepexkeHb nogaiau Y. Hu
etal. (2010). ITig ix HarsimoM nepedyBanu 112 niTeit Bikom
110 4 pOKIiB, sKi CTpaXKaaiau Bil (papMaKope3nCTEeHTHOT eITi-
sencii. LLi xBopi oTprMyBaiv 10AATKOBE JIiIKyBaHHSI JIEBETU -
pauetamoM B 1031 20—40 Mr/Kr/no0y nNpoTsIroM He MeHIIe
6 MicA1IiB (cepeaHiil mepioa criocTepexXeHHs — 13 MicsIIIiB).
V pesynbrati Takoi Tepamnii 'y 43 (38,4 %) niteit yacToTa Ha-
maniB 3Hu3miIacs Ha 50 % i Ginbie, ay 14 (12,5 %) niteit
BoHu npunuHuiaucsa. [1o6iuHi ehekTr, 3apeecTpoBaHi B
LIbOMY JOCJIIXKEHHI, Y OUIbIIOCTI AiTeil Oyau JeTKUMU, BU-
PaXEHICTh iX 3MEHIIyBajacs 3 4acoM MpY KOpPeKILii 1031,
TiIbKM B 3 BUMaaKax JieBeTUpaleTaM JOBeJ0Cs BiAMiHUTH
yepes HernmepeHOoCUuMicTh [37].

Benukuit konektus aBropiB (Chhun S. et al., 2011)
MojiaB JAaHi MPOCIEKTUBHOTO BiKPUTOTO AOCIiIKEHHS
e(eKTUBHOCTI Ta O€3MeKH JIeBeTUpaleTaMy K JOIaTKO-
BOI Teparlii IIpy NemiaTpUIHUX CIMJIeITUYHUX CUHIPO-
Max. Y gociimxeHHs Oynu BkitodeHi 102 quTuHuU Big 6
Mics1iB 10 15 pokiB i3 hapMaKope3nuCTeHTHOIO (POPMOIO
enijerncii, BKaovaouu cuaapomu Jpase, Jlyyse, Becra,
Jlennokca — Tacto. YacTtka pecrioHaepiB cTaHOBUIA 36
i 32 % Ha 3-Mmy i 6-My Micssix Teparrii BinmosimHo. Yac-
TOTa HaIaiB Yy peCMOHAePiB 3HIXKYBajacsa Ha 66—79 %.
Haiikpaiuii ecdexr OyB BinzHaueHUil y AiTeii i3 heHOMe-
HOM €JICKTPUYHOTO EIiJIENITUYHOTO CTaTyCy CHY: YacTKa
pecrnioHaepiB ctaHoBUIa 66,6 %, TPUIOMY B TTOJJOBUHM
3 HUX OyJa JOoCsATHYTa IMOBHA peMicisg. BaxnuBuM 1mo3u-
TUBHUM (akTOM OyJia BiICYTHICTh arpaBallii HaIamiB Ha-
BiTb y IAlliEHTIB 3 MiOKJIOHIYHO-aCTaTUYHOIO eMiJIeTICiel0
Ta cuHapoMmoMm JlenHokca — Tacto [38].

Jocutb BUCOKY €(DEKTUBHICTb i XOPOIIY MepPeHOCH-
MiCTh TOJATKOBOI Teparlii JeBeThupaleTaMoM Ipu papma-
KOPE3UCTEHTHUX (DopMax erriyiercii B AiTeit paHHBOTO BiKy
ninTBepmxyoTh M. Doumbia-Ouattara et al. (2012). 3a ix
MaHUMU, i3 42 [iTelt i3 pe3UCTEHTHOIO EIiJIeTCielo Mpu
BKJIIOUEHHI B Tepario JeBeTupaieramy B 10 mamieHTiB
(23,8 %) nanaau MPUTTMHUIIUCS 30BCiM, Y 16 oci6 (38,1 %)
iX yacToTa 3HM3MIACS Oinblie HixX Ha 50 %. ABTOpU 0CO-
OJIMBO BiA3HAYalOTh XOPOIITY II€PeHOCUMICTh JIe€BeTHpalle-
Tamy B MaJleHbKUX AiTei [39].

IMoni6Hi paHi mom0 eeKTUBHOCTI 3 aKIIEHTOM Ha XO-
pollIiii IepeHOCUMOCTI JieBeTUpalleTaMy sIK I0AaTKOBOI Te-
parii mpu (papMaKOpPE3UCTEHTHIH eITijIeTIcii caMe B MaJIeHb-
kux aireit monanu Y. Lee et al. (2010). ¥V ix gociimkeHHi 3a
yuacTio 130 miteii i3 pedpakrepHUMHU (OpMaMM emiiercii
Teparisi JIeBeTUpalleTaAMOM Yy CepeHilt 103i 47 MT/Kr/mooy
npunuHwiIa Hanaau y 28 (22 %) maiiieHTiB i 3HU3MIIA iX
4acToTy Oijbllie HixX yaBidi me y 62 (48 %) mauienris. Haii-
OLTBII YACTHUM MOOIYHUM e(heKTOM OyJia NpaTiBIUBICTh, IKa
Bim3Hauaacs1 y 5 % manieHTiB. Cepilo3Hi HeOaxkaHi SIBUILA
He BuHMKanu [40].

Cunin 3a3Ha4UTH, 110 IIPY JIIKYBaHHI TiTEl JIeBeTHpalie-
TaMOM JIeTKi i TTOMipHi MOGIvHi sIBUIIA Y BUTJISII TpaTiB-
JINBOCTI Ta MOBENIHKOBUX PO3JIa/liB 3HAUHO 3MEHIITYIOThCSI
MpY BXUBaHHI TEPANIeBTUYHOI 103U MiPUIOKCUHY, 1110 OYJ10
IIOBENICHO ITi[ Yac paHAOMi30BaHOTO iHTEPBEHIIIITHOTO 10~
ciaimkeHHs A. Mahmoud et al. (2021). ABTopu BBaXaioThb,
1110 3aCTOCYBaHHSI MipUIOKCUHY Y BillIOBIZHOMY IO BiKY i
Baru 103yBaHHi MOXKe 3amo0irTM HeMOTPiOHil 3MiHi edek-
TUBHOTO MTPOTHUETJICNITUYHOTO Tipernapaty [41].

AeBetnpauetram: edpeKTUBHICTb

Ta 6e3neKa AiKyBAHHS iAioNATUYHOT
$OKAABHOI TA reHepPaAi30BAHOT
eniAencii B AUTSYOMY TA NIAAITKOBOMY
BiLLi

Y BiIKpUTOMY NPOCHEKTUBHOMY MiJIOTHOMY BUITPOOY-
BaHHi Verrotti et al. (2009) 6yna mpoBeaeHa olliHKa edek-
TUBHOCTI Ta IEPeHOCUMOCTI JIeBeTHpalleTaMy B iHilliab-
Hilt MOHOTeparii pu igionaTuyHiit GoKaibHI MOTUINY-
Hill emijencii IMTUHCTBA 3 Mi3HIM AeboToM (popma lac-
TO). Y mociimkeHHs Oyau BKJIIOYeHi 12 Malli€eHTiB i3 CUH-
npomoM lacrto. CepenHiii Bik n1e010Ty HamaaiB BapiloBaB
Bim 6,1 1o 16,2 poky (3 makcumymom B 10,54 £ 2,77 poky).
JlikyBaHHS JieBeTUpalleTaMOM MOYMHAIOCS 31 CTapTOBOiL
no3u 10 Mr/kr/no0y; TepaneBTUYHA 103a Oyjia JOCSTHYTa
ITiCIs1 TIepioy TUTPYBAHHSI MPOTITOM 4 TUXKHIB i cTaHO-
Buia 20,7—45,2 mr/kr/mo06y. Yepe3 6 Mics1iB JTiKyBaHHS
B 11 (91,6 %) i3 12 mauieHTiB criocTepiraiacs peMicis, a
B omgHoro (8,3 %) 36epiranucs piaKicHi MMOOAMHOKI Ha-
nagu. [1pu nposenenni EEI HopmanbpHMii pe3ynbTaT OyB
orpuMmaHuii y 6 (54,5 %) niteit, y 2 pe3ynbTaT He 3MiHUBCS
(18,1 %) iy 4 (33,3 %) 36epiranucs criopagnuHi EET-aHo-
MaJlii B MOTUJIMYHUX BinBeaeHHsX. Yepes 12 mics1liB Tepa-
Mii pemicis Oysia tocsaTHyTa y BCiX BUIaakax. ¥ 4 nalieHTiB
(33,3 %) 36epiranucst He3HaYHO BUpaxkeHi 3MiHu Ha EET,
Tomi aK y 8 (72,8 %) oTpuMaHO HOPMaJIbHUIA pe3yJbTarT.
[Mpu obGcrexeHHi uepes 18 MicsiiB JiKyBaHHS pemicis
30epiranacs y Bcix nawienTis, y 10 (83,3 %) Big3HaueHa
noBHa Hopmadizanisg EEL. Pesynbsratu mocmimkeHHs 10-
Ka3aln BUCOKY €(DEKTUBHICTH i XOPOIILY ITePEeHOCUMICTh
MOHOTepaIii JeBeTUpalleTaMOM y OiTell 3 iIiomaTUuIHOIO
MOTWJIMYHOIO EMiJIeTICIET0.

EdexTuBHicTb TeBeTUpalieTaMy B JIiKyBaHHiI MPAKTUYHO
BCiX (DOpM TeHETUYHUX i TeHepali30BaHUX eIiIenciii mo-
Ka3zaHa B YMCJEHHUX TOCTiIKeHHSIX. Tak, Mpu reHepatizo-
BaHUX EIJIENCisiX 3 MiOKJIOHIYHMMHM Hamajgamu A. Labate
et al. (2006) y 40 % naluieHTiB 3a3HAYMIN 3MEHILIEHHS Yac-
TOTH HamaniB Ha > 50 % iy 43 % — moBHe MPUITMHEHHS
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Hanazis [42]. [pyna uboro gociimKeHHs ckiamaiach i3 35
XBOPUX, 3 HUX § 0OCi0 3 ynepliie 1iarHOCTOBaHOIO I0BEHiJb-
HOIO MiOKJIOHIYHOMO emijiernciero 0yarM Ha MOHOTeparlii Jie-
BeTHpaleTamMoM, 27 Tami€eHTaM i3 pe3nCTESHTHICTIO IO iH-
mwmx [TETT O0yB nogaTkoBO NMpU3HAUYEHUI JIeBETUPALIETaM;
KJIIHIYHI TUIIH eTTiIencii B Mali€eHTiB: IoHAI[bKa MiOKJIOHIY-
Ha eriJIeTicis, TSKKa MIOKJIOHIYHA eITijIercisd TUTUHCTBA,
cuHapoM JlenHokca — [acro, eminerncist 3 MiOKJIOHIKO-ac-
TaTUYHMMU HallaJaMu, 3 MiOKJIOHIYHMMU abcaHcaMu, 3 J0-
OPOSIKICHOIO MiOKJIOHIYHOIO eITiJIeNCielo TUTUHCTBA [42].

AeBeTMpALETaM Y AIKYBOHHI
IOHALbKOT MiOKAOHIYHOT eniAencii

VY nocnigxenHi N. Specchio et al. (2008) BuBuaBcst
BIUIMB JieBeTUpalleTaMy Ha iHTEepPiKTaJbHY eIiJIeNTH-
(GOopMHY aKTUBHICTb i (poTOMapoOKCU3MaIbHY BillIOBiIb
Ha EEI y xBopux Ha 10HaIbKy MiOKJIOHIUHY €MiJIernciio
(IOME) [43]. bynu o6cTexeHi 48 manieHTiB, i3 Hux 10
3 ymepiue BcTaHoBiaeHuM pgiarHo3dom IOME. Cepennsa
[03a JieBeTupaneramy craHopuia 2200 mr/mo0y, cepen-
Hiil mepion cnoctepexxeHHs — 19,3 micsaus. Jlo nmoyarky
JIIKyBaHHSI MixXHamaaHa emijenTud@opMHa aKTUBHICThb
Ha EET koncraroBaHay 91 % xBopux, a poronapokcus-
MajbHa BinnoBinb — y 35 %. Ha 1ni tepanii neBetupa-
etaMmoM moBHa HopMauizanis EEI" mana micue B 56 %
BUITAAKiB, OJIOKyBaHHsI a00 BHpaxXeHa pemyKilist (poTo-
napoKcu3MaabHOI peakiii —y 76 %. Y pe3ynbrati 1ocii-
JKEHHST 0YJI0 3p00JIeHO BUCHOBOK TTPO BUCOKY €(DeKTUB-
HICTh JIeBeTHpalleTaMy B OJOKyBaHHI a00 BUpaxkeHOMY
3MEHIIIEeHHI iHTepiKTaJIbHUX eIiIeNTU(hOPMHUX PO3PSIAiB
i poTomapokcusmanbHoi Bignosini Ha EET.

¥ po6orti Sharpe et al. (2008) 1eBeTupalieTaM pU3Hava-
1 30 nanienTtam i3 KOME [44]. CepenHs TpuUBaIicThb Tepartil
craHoBuJIa 27 MicsliB, no3a eBetupateramy — 500—3000 mr/
n00y. Y pe3yibrati MOHOTeparTii JeBeTuparietaMmoM y 24 (80 %)
i3 30 xBopux OyJia TOCATHYTA CTiliKa MeIUKaMEHTO3Ha peMi-
cistime y 2 — iCTOTHe 3HUXKEHHS YacTOTH HariafiB. [1obiuHe
SIBUIIIE TIPH TIPUITOMI JIeBeTUpaLleTaMy Y BUTJISIII TIOPYIICHHST
MOBEIiHKY CIIOCTEPIraocst JINIiie B OMHOMY Bumanky 3 30.

Micue AeBeTupaueTramy
Y MDKHOPOAHNX PeKOMEeHAALLiIX
MixnaponHa npotueninentuyna jgira (ILAE, 2017)
PEeKOMEHAYE iHilliaTbHy MOHOTEPAIIilO JIeBeTUpaeTaAMOM
npu (GokaabHUX Hamagax, TeHepaji30BaHUX TOHIKO-KJIO-
HIYHMX cyIoMax Ta abcaHcax y miTeit. I 3apeecTpoBaHi
MOKa3aHHS 10 3aCTOCYBAHHSI TIpernapary BKIOYAOTh MO-
HoTepamnito (GoKaTbHUX HamaaiB 3 MepexoaoM Yy IBOOIUHI
TOHIKO-KJIOHIYHi Hamaau i 6e3 HUX, 1OAATKOBY Teparlito
MIOKJIOHIYHUX HamaaiB Mpy IOHALbKIlA MiOKJIOHIYHIN erTi-
JIETICii, a TaKOX JIIKYBaHHS i30JIbOBaHMX IeHePaTi30BaHUX
TOHIKO-KJIOHIYHUX HATaJliB MIPU iTionmaTUYHii TeHepatizo-
BaHili emiyencii [43].

BucHoBKM

1. JleBeTupalieTaM — IPOTUETIICIITUIHUI IIpernapar,
SIKWI Ma€ TIPUHLIMITOBO iHIIIMI MeXaHi3M Jii cepen ycix mpe-
napariB i€l rpynu. JocaimkeHHs in vitro TIOKa3alu, 1110 Jie-
BeTUpalleTaM 3BSI3YEThCS 3 INIIKOMPOTEIHOM CUHANMTUYHUX

Be3uKya SV2A, 110 MiCTIThCSI B Cipiii pe4OBUHI TOJIOBHO-
ro i CHUHHOTO MO3KY. TaKMM YMHOM BiH BILJIMBA€ HA BHY-
TPILIHbOHENPOHAIbHY KOHLIEHTpallito ioHiB Ca’*, 4acTKOBO
rajgpbMyoun moTik Ca?* yepe3 KaHaau N-TUMY i 3HIKYIOUH
BUBIJIbHEHHS KaJIbLIil0 3 BHYTPIllTHbOHEPOHAJIIBHUX JETIO.
Kpim Toro, sieBeTupaiieTaM 4acTKOBO BiJIHOBJIIOE MOTOKHU
yepe3 GABA- i rminmH-3a1eXXHi KaHaIN, 3HVDKeHI IMHKOM i
[-kapOosiHaMu. 3aBAsSKU L[bOMY JIEBETHpALIETaM ITPUTHIUYeE
HaJJIMILIKOBY CUHXPOHi3allil0 HEMPOHIB i peajizye MpoTUcy-
JIOMHUM e(PeKT.

2. OcobnuBOCTI (hapMaKOKIiHETUKHM JIeBETUpalleTaMy B
HEOHATaJbHOMY MePiojli XapaKTepU3yIThCs OiIbII BUCO-
KHUM KJIipeHCOM, OiIbIINM 00’€MOM PO3MOIiTY Ta KOPOT-
IIMM TIEPiOJIOM HaIliBBUBEIEHHS MOPIBHSIHO 3i CTApIIMMU
IITBMU Ta TOPOCTUMMU.

3. ¥V nikyBaHHi ermniyierncii echeKTUBHICTb Ta Oe3reka Jje-
BeTUpalleTaMy MiATBEPIKEHA B YUCJIEHHUX PAaHI0Mi30Ba-
HUX KOHTPOJIbOBAHUX 0AraTOLEHTPOBUX JOCITiIKEHHSIX.
JleBeTupanieram sIK MOHOTEpaIIisl i JOAATKOBUIA IIpernapatr
MPUIKMHSIE HAlaau, 3HMUXKYE 1X 4aCTOTy B JiTeill i3 pe3uc-
TEHTHUMU (HOKATbHUMU HaIaJaMU, a TAKOX 3MEHIIYE X
YacTKy IpY ilionaTUYHi reHepali3oBaHili erijencii 3 Mio-
KJIOHIYHMMM i reHepali3oBaHUMU CYJIOMHUMU HamajaMu,
JOHAIBKII MiOKJIOHIUHI ermiyrerncii. TakoxX y JOCITiIKeHHSIX
BiZI3HAUAETHCS 10Opa MepeHOCUMIiCTh JIEBETUPAIIeTaMy B Ji-
Teil, HaBiTh Y HOBoHapomkeHux. Cepen Mo0ivHNX e(eKTiB
HAWOIIBII TTOIMPEeHUMH OyJIM COHJMBICTh Ta ApaTiBIM-
BicTb. IX MOXXHA 3MEHIIMTH HIISAXOM AOAABaHHS 10 MPO-
TeMiIENITUYHOI Teparlii MipUIOKCUHY.

4. MixHapoaHa npotuernijentuyHa jgira (2017) peko-
MEHJY€E iHilliaJIbHy MOHOTEepAaIlilo JieBeTUpalleTaMOM TIpU
(hokasbHUX Hamagax, reHepali30BaHUX TOHIKO-KJIOHIYHUX
cynmomax Ta abcaHcax y nmiteid. IHmi 3apeectpoBaHi moka-
3aHHS 10 3aCTOCYBaHHSI TIperapary BKJIOUYaloTh MOHOTE-
parito BOTHUILEBUX HaMajiB 3 MepPexXonoM Y IBOOIUHI TO-
HIKO-KJIOHIUHI cymoMu abo 0e3 HUX, T0JAaTKOBY Teparlilo
MiOKJIOHIYHMX HaIladiB MPY IOHAUBKIA MiOKJIOHIYHIN e1ti-
JIeTICii, a TaKOX JIIKYBaHHSI i30JIbOBAaHMX I'€HEpaTi30BaHUX
TOHIKO-KJIOHIYHMX HaIlaaiB MpH ilionaTU4Hill reHepaiizo-
BaHili emnijencii.

Konduikr inTepecis. He 3asBneHnii.
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L.B. Maryenko, K.M. Marienko
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Levetiracetam is a modern solution to the problem of epilepsy
in neuropediatric practice

Abstract. Levetiracetam is an antiepileptic drug, which has a
fundamentally different mechanism of action among all drugs in
this group. In vitro studies have shown that levetiracetam binds to
the synaptic vesicles glycoprotein 2A contained in the gray mat-
ter of the brain and spinal cord. Thus, it affects the intraneuro-
nal concentration of Ca?" ions, partially inhibiting the Ca?* flow
through N-type channels and reducing the release of calcium from
intraneuronal depots. In addition, levetiracetam partially restores
flow through GABA- and glycine-dependent channels reduced by
zinc and fB-carbolines. Due to this, leviteracetam inhibits exces-

sive neuronal synchronization and has an anticonvulsant effect.
In neuropediatric practice, there is evidence that levetiracetam
may be used as monotherapy to treat focal seizures with or with-
out bilateral tonic-clonic seizures, as well as adjunctive therapy
for myoclonic seizures in patients with juvenile myoclonic and
idiopathic generalized epilepsy. At the same time, levetiracetam
is characterized by rapid achievement of therapeutic effect and
good tolerability in children and adolescents, as proven in many
randomized clinical trials.

Keywords: levetiracetam; epilepsy; seizures; children
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AOCBIA 30CTOCYBOHHSA AOCSArHeHb
XPOHOMEAVLMHN Y KOMIMAEKCHIN peabiAiTauii
HEeBPOAOrYHUX XBOPUX

Pestome. Kusa mamepia npomszom minviionie pokis icHye 6 ymo8ax pummivHux 3min 2eoizuuHux napamempie
HABKOAUWHBbO2O cepedosuuia, i KodcHa (izionoeiuna peaxkyis, 6yov-sKe bionoeiune seuuje Mae ceor, 8AACMUBY
minbKu HoMy YHIKAAbHY nepioduunicms. TlopyuieHHs eapMOoHii pummivHUX npoyecie é opeanizmi MHOOUHU NPU3E00UMb
0o Hey3e00xceHoCcmi peyasimopHUX QizionoeiMHux Mexauizmie i, sk Hacaiook, 0o po3nadie io2o IHOUuidyarbHuX
oiopummie. bionoeiuni pummu € HalBANCAUBIUUMU MEXAHIZMAMU Pe2YASAUil PIBHUX QYHKYIU Opeanizmy, wo 3a-
Oe3neuyrome 20meocmas ma aoanmayiio A00UHU 00 308HiWHb020 cepedosuua. OcmanHim uacom inmepec 00
XPOHOMEOUYUHU 3HAYHO 3Dic Uepe3 8i0KpUmMms npaKmu4Ho20 3acmoCy8aHHs 3HAHb NPo OiopumMu ma ix nopyueHHs
(decunxponos). lobosi koaueanHs xapaxmepHi 043 pooomu NPAKMU4HO 8CiX 0p2aHia i cucmem: cepueso-cyoOuHHoi,
duxanvroi, mpasroi, eudinrbroi. LlupkadianHi Koausanus pobomu yux cucmem 6a2amo 6 4oMy GUHAUAOMbCS
CIMAHOM 8e2emamueHoi Hepeoeol cucmemu i eHOOKPUHHUX 3a103. Momenm HapoOdceHHs KOWCHOI NH0O0UHU GU-
3HAYAE CUHXPOHIZAUIIO VHIKAAbHUX, [HOUBIOYanrbHUX OionoeiuHux pummie. [HOusidyanvhi biopummu 30iearomocs
3 OHeM HapoOJceHHS M00UHU | nepebysaoms nio 6NAUEOM COHAHHOI akmueHocmi, nosodxcernHs naanem, Micsys,
3ipok ma in. [lpusnauenns nikie sk 3 npopinaKkmuuHor, Max i 3 AiKY8aAbHOK MEmOoK MA€ 30iliCHIO8AMUCH 8
0008 ’513K080MY NOPAOKY 3 YPAXYy8arHHAM biopummie nayienma. Xeopobaugi cmaru opmyoms 6AACHI pummu, wo
He2amueHo enauearoms Ha CMAax NayieHma.

Ki1040Bi cioBa: xporomeduyuna; peabirimayis; decunxponos; inougioyawhi Giopummu A00unU; Gapmarxo-

KiHemuka; 0ion02iuHuil 200UHHUK,; YUPKAdiaHHa cucmema

JllonuHa € CTBOPEHHSIM MPUPOMU, i BCi MpoOLEeCcH, 110
BiZIOYBaIOThCSI HA HaIllili IUIaHETi, 0€3CYyMHiIBHO, BIUIMBA-
I0Th Ha ii CTaH.

[oBeneHo, 110 X1UBa MaTepisi TPOTITOM MiJIbIIOHIB pO-
KiB iCHy€ B yMOBaX pUTMiUYHUX 3MiH Te0(i3NIHUX ITapame-
TpiB HAaBKOJUIITHBOTO CEPEeIOBHINA, i KOXKHA (iziooriuna
peaxilisi, Oyab-sike 0ioJIoTiyHe SIBUIIE MA€ CBOIO, BIACTUBY
TUJIBKY OMY YHiKaJbHY NTePiOANYHICTb.

IlopylieHHs1 rapMOHii pUTMiYHUX IIPOLIECiB B OpraHi3-
Mi JIIOIMHU TTPU3BOIUTD 10 HEY3TOJXKEHOCTI PETyJISITOPHUX
(izionoriyHMX MeXaHi3MiB i, SIK HACJIiIOK, 10 PO3JIajiB iiOro
iHnuBinyanbHUX 6iopuTMiB. BiosoriuHi puTMu € HaliBax-
JIMBIIMMM MeXaHi3MaMu peTyJisiiiil pisHuX yHKIIii opra-
Hi3My, 1110 320€31Mevy0Th TOMEOCTa3 Ta afarnTallito JIOAUHU
JIO 30BHIIIIHBOTO CEPeOBUILIA.

TouHicTb, 3 SIKOIO KOXEH OpTaHi3M JOTPUMYETHCS iH-
NMABITYyaIbHOTO, TITbKU MOMY BJIACTUBOTO PUTMY, TIpU3BeEJa
IO BUHUKHEHHSI IIOHATTS «0i0JIOriYHIi TOIMHHUK». biojo-
TYHMUI TOTMHHMK 3aKJIaAeHUI B JTIOAVHI Bill HAPOIKEHHS,
i CIOBIJIBHUTH MOTO XiZl HEMOXJIUBO.

3a3HayMMo, 1110 iHTepeC A0 iHAUBiAYyaJbHUX 0iOpUT-
MiB JIIOAMHU BUHUK Ille HAa Mo4yaTKy XX CTOJITTS, aje
yepe3 BIJCYTHICTh Ha TOW 4ac MPUKIAAHOI CKJIaZ0BOI
s TIpo0JieMa He MigHiMasacsi BYSHUMHU OibII HiX ITiB
CTOJITTS, i auine 70-Ti pOKU MUHYJIOTO CTOJIITTSI MOXHA
NifiCHO Ha3BaTH TEPiogOM BiIpOMXKEHHS Ta OYpXJIMBOTO
PO3BUTKY O0iOPUTMOJIOTII IK OKPEeMOTO HAayKOBOTO Ha-
MPSIMKY B MEIUIIMHI.

OcTaHHIM YacoM iHTepec A0 XpOHOMEAUIIMHU 3HAYHO
3pic yepe3 BiIKPUTTS MPaKTUUHOIO 3aCTOCYBaHHS 3HAHb
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npo GiopuUTMM Ta iX MOpyIIeHHs (IMcuHXpoHo3). [linkpec-
JINMO, 10 Y JIOAMHU BUBUeHO ToHan 900 mpouecis, siKi
MPOTIKaIOTh Y T000BOMY 0iOpUTMi Ta CTAHOBJISITh (hi3ioJo-
TiYHY OCHOBY JUISI pallioOHaJIbHOI OpraHi3allii pesKuMy ITparli
Ta BiIIIOYMHKY.

BomHouac mist epeKTUBHOI KUTTEMISITIBHOCTI HEO0-
XiZHA y3roaXeHicThb BCix (isiomoriyHnx QyHKIIi opra-
Hi3My y 4daci. Lle 3aBgaHHSI 1OCATA€ETHCS 3aBASIKN CUH-
XpOHi3allii 6iopuTMiB, 1110 € 000B’SI3KOBOIO YMOBOIO iC-
HYBaHHSI OpPTaHi3My 3arajioM.

Ha nincrasi TpuBanocTi nepioay 60iopuTMU MOAIIS-
IOThCS:

— Ha BUCOKOYACTOTHi (MepioAUYHICTh MEHIIE HixX
30 xB);

— cepenHbouyacToTHi (Big 30 xB 1o 5 nid);

— HU3BKOYACTOTHI (Oinbiie 5 mio).

Ilin TpuBaicTio 6i0pUTMY PO3yMiIOTh TPUBAIICTh O~
HOTO MOBHOTO LIUKJIY PUTMIYHOTO KOJMBAHHS.

J1o BUCOKOYACTOTHUX PUTMIB BiZHOCSTHCS LUKIU
IUXaHHS, 0i0JOTiYHOI aKTUBHOCTI I'OJIOBHOI'O MO3KY Ta
cepusl, MEPUCTAIBTUKHU HIJTYHKOBO-KUIIIKOBOTO TPAKTy
Ta iH.

CepeHbOYACTOTHI PUTMU TOJIISIFOTHCSI Ha yJIbTpa-
NiaHHi, LIMpKaaiaHHi, iHppaxiaHHi. YabTpaniaHHi puT-
MU MalOTh Mepioa KoaubaHb Bif 30 xBuianH 10 20 roauH.
Hwnpkamian#i (6113bK0M000BI) — II€piox pUTMY CTaHO-
BuTh Bixg 20 no 28 romuu. lHdpamianHi MaloTh mepion
KOJIMBaHb BiJl 28 roauH 10 5 nio.

Hwusbko4yacToTHI OiOpUTMU MOOINISIOTHCS:

— Ha TuxXHeBi (7 1i0);

— MicsauHi (28—32 aHi);

— Ce30HHI (KoJMBaHHS (YHKIIiil MPOTITOM CE30HIB
POKY);

— OararopiuHi putmu (3 mepiogamu 11 pokis, 22
poku, 60—80 pokis, 600—800 poxiB i Tak maii).

IMigkpecaumo, 110 LIMpKagiaHHA cucTeMa — 1€ OCHO-
Ba, 3aBISIKU SIKifi IPOSIBIISIIOTHCS iHTErpaTUBHA HisJIb-
HICTb i peryjmpiya pojib HePOeHIOKPUHHOI CUCTEMHU,
1110 3/1ilICHIOE TOYHE i TOHKE NMPUCTOCYBAaHHS OpraHizmy
10 YMOB HaBKOJIMIIHBbOIO CEpPElOBMILA, IO MOCTIHHO
3MiHIOIOTBHCS.

Binomo, 1110 7000Bi KOJMBaHHS XapaKTEepHi IJIsI po-
0OTHM NPaKTUUYHO BCiX OpraHiB Ta CUCTEM: CepleBO-CY-
IUHHOI, TMXaJIbHO1, TpaBHOI, BUIiIbHOI. [lupkanianHi
KOJIMBaAaHHS POOOTU IIUX CUCTEM OaraTo B YOMY BM3Ha-
YalThCs CTAHOM BEreTaTUBHOI HEPBOBOI1 CUCTEMU I €H-
TOKPUHHUX 3aJ103.

JloBeneHo, 1110 B HiYHUII Yac mepeBaxkae TOHYC Iapa-
CUMITATUYHOTO Bilily BereTaTUBHOI HEPBOBOI CUCTEMU,
y IeHHUIA — cuMIlaTuyHoro. Ha paHok, 3a KijibKa roanH
110 IPOOYIXKEeHHsI, aKTUBYETbHC TinoTaiamo-rinodizap-
Ha cMCcTeMa 3a paxXyHOK IMiABUILEHHS CeKpellii pUTi3uHT-
TOPMOHIB, SIKi CTIPABJISIIOTh CTUMYJIIOIOUY [il0 Ha Tepe-
MHIO YacTKYy rinmodgisa.

VY cBoI0 Uepry, TpOITHi TOpMOHH Tirmodiza mpoOymIxKy-
I0Th QYHKIIiI0 €HIOKPUHHUX 3aJ103.

JoBeneHo, 1110 Yy HOpMi IIpane3aaTHICTh OpraHiB Kpo-
BOOOITy B pi3HUI1 yac 100U € pi3HOIO, 3HUKYIOUMCH IBivi
Ha aeHb: 6au3bko 13:00 ta 6ausbko 21:00. Y neit yac

HebaxkaHO BUKOHYBATHU BeMKi (Pi3UUHI HABAHTAaXXKEHHS,
3a3HaBaTH BIJIMBY BUCOKHUX TeMIIepaTyp HaBKOJUIIHbO-
ro TIOBITpsI, HANIPUKJIAJ 3acCMaraTu.

MaxcuManbHUI piBeHb IeMOTJIO0IHY Y KPOBi CITO-
crepiraetbes 3 11:00 mo 13:00, minimaapauit — 3 16:00
mo 18:00. Haitbinbimr BuCOKUI piBeHb INIIOKO3U Y KPOBI
npunagae Ha 9:00—10:00, a HallHUXKYMIA BiI3HAYAETHCS
y BeUipHill i HIYHU Yac.

ITicaa 12:00 npoxoauTh MepILIMi TTepioa IeHHOI aK-
TUBHOCTI. B 1eil nmepioa y KpoB i3 Me4iHKM HAAXOAUTh
MEHIEe I1oKo3u. JIloauHa 3a3BUYail BiluyBae BTOMY.
BinnmouuHoK y 1ieit nepion € HaitGiabII e(eKTUBHUM.

IMicnst 13:00 peaxkuii opraHizmy croBibHIOOTHCS. Lle
JIpyra HUXKHS TOYKa y T000OBOMY LIMKITi.

[Micnst 14:00 camMOMovyTTs MOYMHAE TOJIMIITYBATUCS.

IMicas 16:00 mounHaeThes TpeTiii Jo60BUil Gizio-
JIOTIYHMU MigiioM. Y 1ieid 4ac MOXYTh iHTEHCUBHO Tpe-
HYBaTHUCS CIIOPTCMEHM, OCKIJIBKM OpPraHi3M BiI4yBa€
MoTpedy B pyxax, aje IMCUXidyHa aKTUBHICTh MOCTYIIOBO
3racae.

[Ticaa 18:00 ¢izionoriyHo miagBUIYETHCS apTepialib-
HUi TUCK, a pa30M 3 HUM — eMOlLliliHe Halmpy>XeHHs.

IMicist 20:00 mmomimmyeTbesl IMCUXiYyHA HisSJIBHICTD,
MoKpallyeThcs nam’sathb. Lle Hafiminmmii yac ajst 3acBo-
€HHSI HOBUX 3HAHb.

ITicmsa 21:00 3i 3pocTaHHAM KiJIbKOCTi JTEMKOILIUTIB
3HUXKYETHCS TeMIIepaTypa Tijla, OpraHi3M TOTYEThCS
IO CHY.

V HiYHUIT Yac 3HUXKYIOTbCS M’I30BUI TOHYC, apTepi-
aJIbHUI TUCK 1 YaCTOTa CEPLEBUX CKOPOUYECHbD.

Mix 2:00 ta 4:00 3HAaYHO TOTIpPILIYIOTHCS yBara ta
nmam’siTh. ¥ 1€l yac 3pOCTa€ MOXJIMBICTh MOSIBU TTOMMU-
JIOK TIpU BUKOHAHHI TOYHOI poOOTH.

BcraHoBI€HO, 1110 KOXEH OpraH Ma€ yac HanlOIbIIOo1
Ta HaliMmeHIIoi akTuBHOCTI. Ceplle € HallaKTUBHIIIINM 3
13:00 mo 15:00, mryHox — 3 9:00 mo 11:00, meuinka — 3
1:00 no 3:00, Hupku — 3 19:00 go 21:00.

ApTepiallbHUI TUCK € HAMHMXKYUM OJIM3bKO OMiBHOYI
Ta y paHHi paHKOBi rOIMHM, a MAKCUMalbHUM — 3 16:00
1o 20:00.

Binomo, 1110 mpoTsiromM 106u y JIOAWHU B IIEBHUM Yac
HacTae coHauBicTh: 0 9:00, 13:00 Ta 17:00. i nani Bu-
KOPUCTOBYIOTh IPU JIiKyBaHHI pO3J1ajliB CHY.

BcTraHoBiieHO, 1110 BHOYI YyTJIMBICTh 10 IE€SIKUX JIiKiB
(CyauHHi, OHKOJIOTIUHi) 3HAYHO 301JIbIIYETHCS.

IToni6bHO MO MOOOBUX PUTMIB aKTUBHOCTI OpraHiB i
CUCTeM BigOyBalOTbCs i Ce30HHI KoauBaHHs. Haiibinb-
1y aKTUBHICTh (hi3i0JI0TiUHI MpolLlecu MaloTh 3a3BUYAM
y CBiTJly Ta TeIlly MOpY POKY — BJITKYy, HaliMeHIy —
B3UMKY.

Taxoxx BimoMuii 3B’SI30K MiX 3aTrOCTPEHHSIMU XPO-
HIYHUX 3aXBOPIOBaHb (HEBPAJITii, eTiJieTicisi, MaHiaKalb-
HO-JIeTIPeCUBHUI MICUX03, MirpeHb, HEBPO3M) i (hazamu
Micsus.

JloBemeHO, IO MPOHUKHICTh KIITHMHHUX MeMOpaH
4iTKO moB’s3aHa 3 (azamu Micsns. [1py moBHOMY Mi-
CS11i 3aTOCTPIOIOTHCS CEPLIeBO-CYAMHHI 3aXBOPIOBAHHS,
YacTilllaloTh HAaIllaJu apuTMiil, MOTipIIyETHCS COH, OpTra-
Hi3M 0O0JIICHO ONMUPAETHCS OYIb-SIKUM BTPYYaHHSIM.
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A KputunyHi gHi

Pucyrok 1. IHgueigyanbHi 6GiopyuTmu nioguHn

3HOYEHHS TA PO3PAXYHOK
iIHAUBIAYOABHUX GIOPUTMIB AIOANHU

MoMeHT HapoAXeHHS KOXHOi JIOAWHU BU3Hayae
CUHXpPOHIi3allilo YHiKaJbHUX, iHAUBiAYaJIbHUX 0i0J0TiU-
HUX PUTMIB.

s iHguBinyyMa € XxapakTepHUMU TpU OioJoTiuHi
put™Mu — Gi3nuHUit (3 nmepiogom 23 mHi), eMOLiHUI
(3 mepiogom 28 AHIB) Ta iHTEJeKTyaJlbHUI (3 TIepiogom
33 moHi).

InpuBimyanbHi OiopuTMM 30iraloThCs 3 THEM Hapo-
JKEHHS JTIOJMHU i 3HaXOASATHCS Mifl BIJIMBOM COHSIYHOT
aKTUBHOCTI, MOJIOXXEHHS I1aHeT, Micsiis, 3ipoK Ta iH.

bioputMu posnineHi Ha nBi ¢a3u: nepia ¢aza — Mo-
3UTUBHUM HaMiBIEpion, Apyra — HEraTUBHUI HariBIIe-
pion. Ilpu nmepeOyBaHHi, HANPUKJIAd, Y MO3UTUBHOMY
HamiBrepioni ¢i3uyHOro GiOpUTMY BiTUyBa€THCS MPHU-
TUIMB CUJI, 3HAYHO TiJABUIIYETHCSI aKTUBHICTD i Tpalie-
30aTHICTh. A B KpUTUYHI JHIi TOTO X LIMKJIY, KOJIW KpUBa
po3TanioBaHa B 30Hi HETaTUBHOTO HAITiBMEPioLy, JIIOAU-
Ha BillUyBa€ 3aHenaj CWJI, MIBUAKO BTOMJIIOETHCS Bill,
31aBanocs 0, 3BuYaiiHuX Qi3uIHMX HaBaHTaXeHb. Oco-
0J11MBO HEOe3MeUHOo, KOJIU 30iraloTbCsi KpUTUYHI THI IBOX
2060, Oinbllle TOro, TPhOX PUTMIB.

KopekTHe o0uyMcieHHS iHAMBiAyadbHUX OiOpUT-
MiB JIIOAMHU JO3BOJISE TOYHO pO3paxyBaTH IOSIBY
KPUTUYHUX JHIB, 3MEHIIMBIIU TUM CaMUM HMOBIp-
HICTb NMPUAHSATTS HEBipHUX pillleHb Y MOBCSIKICHHOMY
SKUTTI.

Crim 3a3HaYMTH, 110 NPU3HAYEHHS JIKiB SIK 3 IIPO-
¢iTakTU4YHOIO, TaK i 3 JiKyBaJbHOIO METOI0 Ma€ 3Mdiii-
CHIOBATHUCH B 00OB’SI3KOBOMY ITOPSIAKY 3 YpaxyBaHHSIM
OiopuTMiB nanieHTa. He moBUHHO OYTH € IMHUX ITPaBUI
OpUIOMY JiKiB TSI BCiX XBOPUX.

V3romxeHHs IpuiloMy MeIMKaMEHTIB 3 iHIUBiayadb-
HUM 0iOJIOTIYHUM FOAMHHUKOM, K IMOKa3y€e MpaKTUKa,
€ Oinbil epekTMBHUM. BomHouac XxBopoOnauBi cTaHM
¢GopMyIOTh BJIaCHI PUTMHU, 11O HETaTMBHO BIUIMBAIOTh
Ha CTaH MallieHTa.

[Ipuznavaroun Oynb-sIKMI JIiIKapChbKUiA 3acib, JTiKap
IMOBUHEH BPaXOBYBaTU JIBA PUTMU: PUTM CaMOi XBOpoOU,
HUKIIYHICTD i1 3aTOCTPEHb, i pUTM CIIPUMHSTINBOCTI Op-
raHi3my J10 1IbOTO TIperapary.

3a3HauyMMO: SKIIO B MalliEHTa, SKUI CTpaXKAa€ Bif Ti-
MEPTOHIYHOI XBOPOOHU, MiKU apTepiaibHOrO TUCKY Iepe-
BaxkaloTh Y BeUipHill yac, TO, BilMOBiAHO, aKLIEHT Y MEIM -
KaMEHTO3Hili MiATpUMII Ha TJIi MPaBUJIbHO MiAiOpaHOro
AHTUTINIEPTEH3UBHOTO KYpCY JIIKyBaHHSI MOBUHEH OyTH
3p00JIeHNI HallepeIOHi ITlepe0adYyBaHOrO i IBAIICHHS
THUCKY, a HE 32 CXEMOIO «TpUUi Ha JeHb». SKIIO JIiKK 3a
0iOXIMIYHMMM XapaKTEePUCTUKAMM CXOXi 3 pe4YOBUHOIO,
IO BUPOOJISIETHCSI CAMUM OpPTaHi3MOM, TO MPUMMATH iX
HalKpalie ITi1 yac HaliBUIIIOTr0 MPUPOAHOIo cuHTe3y. Lle
NIO3BOJIUTH 3HAYHO 3HU3UTHU J03Y Mpernapary i SMEeHIIUTH
PU3UK BUHUKHEHHS TOJEPAHTHOCTI.

[oseneHo, 110 XxpoHo(apMaKOJIOTiYHUAMN MiAXia 10 JiKy-
BaHHSI JI03BOJISIE 3MEHILUTH JI0OOBY Ta KYPCOBY /103U Tpe-
rnapariB, MiIBUIIATA e(PEKTUBHICTb JIIKyBaHHS Ta 3HAYHO
3HM3UTU MOOIYHI peakuii. Hanpuknan, BimoMo, 1o npu
LIyKPOBOMY JliabeTi MaKCUMaJlbHa KOHIICHTPALlisl TJTIOKO3U Y
KPOBI JOCSITAETHCA Yepe3 1—2 TOMMHU ITicIIsI MpUoMy Xi, y
3B’S13Ky 3 LIMM IHCYJIiH BBOAITH 3a 30 XBWJIMH OO0 IIPUIIOMY TXKi
17151 3a0e3neYeHHS e(heKTUBHOCTI BBEIEHOI 1031 Mperapary.

[IpotuszananpHi 3ac00M MPU3HAYAIOTHCS B PAHKOBUI
yac (y MiHitha3y XBOpoOJIMBOTO MPOILIECY) Y CTaHIapTHIil
no3i, a y BeuipHi roauHu (B akpoda3y XBOpOOJIUBOro
Mpoliecy) 103y 30iNblIy0Th. PU3MK BUHUKHEHHS T10-
O0iuHUX edeKTiB MpUtoMy acIipyHy 3HaUHO 3MEHIIY-
€TBbCH, SIKIIO MPUMaTH MOro y npyriii, a He B MepuIii
IMOJIOBUHI AHSI.

[Ipu creHoKapmii HiTpOTIiLlepUH € OiNbII e(PEeKTUB-
HUM BpaHIIi, HiXX y OpYTiil ITOJOBUHI AHsI, a HAlOIbII
BUpaXeHUi eeKT Bim mMpuiloMy CEYOTiHHUX 3ac00iB
criocTepiraeTbes npu npuiiomi ix o 10:00.

bera-610KaTOpu B OCHOBHOMY 3HUXYIOTh PiBE€Hb
apTepiaJbHOTO TUCKY B I€HHi TOAMHU i HE HAATO edeK-
TUBHI MiJl YaC pAaHKOBUX Ta HIYHUX MTPOOYIKEHD.
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BcraHoBieHo, 1o mpenapaTu Ipynu 0JOKaTOpiB
KaJIbLiEBUX KaHaJIiB 3aJIEXXHO BiJl yacy 100U Mo-pi3HOMY
BIJIMBAIOTh HA CTYITiHb 3HUXKEHHS apTepiaJbHOIO TUCKY.
OpnHi Kpalie nmpaimoioTh Y IeHHUI Jac, iHIIi — BHOUI.
Te x cTocyeThcs i TiMOTEH3UBHUX 3aco0iB i3 Tpynu
ATI®D-610KaTOpPiB.

Crim mamM’saTaTy, 10 arperamis TPOMOOLIMTIB IiABU-
LIYETHCS TTEPEBAXHO B pAHKOBI TOAMHU.

IIpuiiom railepUHTPUHITPATIB Y XBOPUX HA CTEHO-
KapAilo B paHKOBUI Yac BUKJIMKAE 30ibIIEHHS MPOXia-
HOCTi BeJIMKHUX KOPOHAPHUX apTepiid, CIpUsIioYr aaar-
Tauii opraHiamy 10 isuuyHUX HaBaHTaxeHb. [Ipuitom
LMX 3acCO0iB y J€HHUI yac He IPU3BOAUTH A0 MOAIOHUX
eeKTiIB.

3acTocyBaHHSI HITpaTiB MpU CTabiNbHIN cTeHOKApAii
BiTYyTHO 3HMXKYE KiJIbKiCTh JEHHUX €Ii30/IiB 3arPyINH-
HOro 00110, ajie He BIUIMBAE HA YaCTOTY TaKUX HarllajiB
y HiYHUH 4Jac.

AHani3 1060BOTro pUTMY BMICTy B OpraHi3mi ricra-
MiHY — HaWBaXXJUBIiLIOTO MediaTopa ajepriyHux pe-
aKuUiil — mokasas, 110 HalOuIblIa Oro KOHUEHTpaLis
Bin3zHavaeTbes 0 21:00—24:00. LIuM mOsSICHIOETHCS ITif-
BUII€HA YAacCTOTa aJIepTiuYHUX MPOSBIB caMe y BeUipHiid
yac. 3 uiei Xk MpUYMHU aHTUTICTAaMiHHI TpenapaTu pe-
KOMEHIYEThCS MpUMaTH BBEUEPi.

BcraHoBieHo, 1110 TOpMOHaJILHI MpenapaT Mpuii-
MaloThCsl B TOW 4yac, KOJIW MoTpeda B HUX OpPraHi3Mmy €
MaKCHUMaJIbHOIO. IMiTyI0uM NpUpOTHUI pUTM BUAIICHHS
KOPTUKOCTEPOiniB, iXx BBOIsATH 0 7:00—8:00.

3a3HaYyMMO, 11O ITiJ Yac MarHiTHUX Oyp B’SI3KiCThb
KpOBi 3pOCTa€ He JUlIe B MAlLli€EHTIB, SIKi CTPaXAaloTh
Bill ceplLieBO-CYAMHHMX pO3IaiB, a il 9k MiHiMmym y 30 %
abcoJitoTHO 310poBUX ocib. Lleit peHoMeH po3TisnaeThb-
Cs BUCHUMH SIK afgalTalifiHuil pakTop. Y Leit yac ak-
TUBI3YETHCS CUMIIATOAIPEHATIOBA CUCTEMA, 3MiHIOETHCS
piBEHb apTepiaJbHOTO TUCKY, 3MIHIOETHCS BEHO3HUIA
KpPOBOTIK.

3a3HavyMMoO, IO IPOTITOM OCTAaHHIiX IECITHU PO-
KiB KJIiHiYHa poOOTa HEBPOJOriYHOI CAyXO0U KIiHiKHU
«AKciMen» 000B’SI3KOBO Y3TOJKYEThCSI 3 BEICHHIM
JIOKAJbHUX JIiKyBaJbHUX MPOTOKOJIB 3 ypaxyBaHHIM
OCHOBHUX MPUHILIMUIIB XpOHOMEAUIIMHHU Ta TTePCOHidi-
KOBaHUX O0iOpUTMIB MauieHTiB. Takuii miaxig 103BO-
JINB, HAMpPUKJIAL, 3MEHIIUTU CepeHbOTEpareBTUUHI
103U PEKOMEH/I0BAaHUX JIiKapChbKUX 3aCO0iB, SIKi MpUii-
MalOThCs MallieHTaMHu y TabieToBaHii popwmi. Haii-
yacrille 11e CTOCYyBaaoCsl XBOPUX, SIKi CTpaxaaloTh Bif
TinepTOHIYHOI XBOPOOU.

VY yacTKM maui€eHTiB 3HAYHOIO MipOlO BAA0OCs HiBe-
JIIOBATU CUMIITOMM 3arOoCTPeHHSI CYAMHHOI MaTOJOrii
LIEHTPaJbHOI HEPBOBOI CUCTEMU Yy BECHSIHO-OCIHHIH Te-
piod NUISIXOM 3MEHIIEHHS TOCTPOTH KJIiHIYHUX MTPOSIBiB
3aXBOPIOBAHHS.

Information about author

Takum yMHOM, MPOCBITHUIILKA POOOTA JIiIKapChKOTO
MepcoHaly KJIiHiKMA «AKCiMel», CIPSIMOBAaHA HA HalaH-
HS malieHTaM 0a30BUX 3HAaHb i HABUYOK OINTUMAaJIbHO-
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iHIIIOr0 — 3MEHIIMUTHU TOCTPOTY KIIIHIYHMX MPOSBIB 3a-
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XBOPOTO 3arajoM.

KonuikT iHnTepeciB. ABTOp 3asiBJIsIE TIPO BiACYTHICTh
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Experience of application of chronomedicine achievements
in comprehensive rehabilitation of neurological patients

Abstract. Living matter has existed for millions of years in the
conditions of rhythmic changes in geophysical parameters of the
environment, and each physiological reaction, any biological phe-
nomenon has its own, unique periodicity. Violation of the harmony
of rhythmic processes in the human body leads to inconsistencies
in regulatory physiological mechanisms and, as a consequence, to
disorders of individual biorhythms. Biological rhythms are the most
important mechanisms of regulation of various body functions that
ensure homeostasis and human adaptation to the environment.
Recently, interest in chronomedicine has grown significantly due
to the discovery of the practical application of knowledge about
biorhythms and their disorders (desynchrony). Daily fluctuations
are characteristic of almost all organs and systems: cardiovascular,

respiratory, digestive, excretory. Circadian fluctuations in the work
of these systems are largely determined by the state of the auto-
nomic nervous system and endocrine glands. The moment of birth
of each person determines the synchronization of unique, indi-
vidual biological rhythms. Individual biorhythms coincide with a
person’s birthday and are influenced by solar activity, the position
of planets, the Moon, stars, and others. Prescribing drugs for both
prophylactic and therapeutic purposes must be carried out taking
into account the patient’s biorhythms. Painful conditions form their
own rhythms that negatively affect the patient’s state.

Keywords: chronomedicine; rehabilitation; desynchrony; indi-
vidual human biorhythms; pharmacokinetics; biological clocks;
circadian system
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Diagnosis and management of astrocytoma:
a literature review

Abstract. Astrocytoma is a form of a brain tumor that is rather prevalent. It originates in astrocytes, star-shaped
cells that make up the “glue-like” or supporting tissue. Astrocytomas are classified by their nature and severity.
According to the World Health Organization, there are I—1V grades of these tumours. Pilocytic astrocytoma, grade
11 astrocytoma, anaplastic astrocytoma, and glioblastoma multiforme are the most common types of astrocytoma.
However, depending on the type, its clinical appearance and diagnosis may change. Similarly, surgical management
differs depending on the type of astrocytoma. The current study aims to identify the basic characteristics of different
forms of astrocytoma, better understand diagnosis and therapy, and search for publications in NCBI, PubMed,
and Google Scholar databases. This article provides an overview of astrocytoma therapy based on its type; the
findings greatly depend on different forms of astrocytoma, possibility to perform gross total resection, and lastly, the
prognosis. Knowledge of astrocytoma types and manifestations may help in the surgical management of astrocytoma.
We also presented a review of the literature on the types and diagnosis of astrocytoma and evaluated current surgical

treatments and prognosis.

Keywords: astrocytoma; review; diagnosis; extent of resection; surgical management

Introduction

According to Brain Tumour Charity (2018), astrocytoma
is a tumour that develops from a type of brain cell called an
astrocyte. Throughout the spinal cord and brain, there are
nerve cells known as neurons that transmit messages to,
within and from the brain. Surrounding the neurons are cells
known as glial cells that support and protect the neurons by
providing them with nutrients and oxygen and removing
dead cells. An astrocyte secures and assists neurons which
also help to pass information between neurons and it is also
essential in processing the messages in brain.

Kabel et al. (2018) has stated that any tumour which
emerges from brain’s supportive or glial tissue is known
as glioma. One type of glioma is known as astrocytoma.
Astrocytomas are named after astrocytes, the star-shaped
cells from which they grow. The accurate cause of astrocy-
toma is not known and it occurs more often in men than
in women. Astrocytomas can develop both in adults and

children. The treatment methods used for astrocytomas
are chemotherapy, surgery, radiation therapy or combina-
tion of treatments.

Moini and Piran (2020) have stated that the tumours
which emerge from astrocytes are known as astrocytomas.
The tumour may be malignant or benign and it is graded
based on abnormal or normal cell qualities. The astrocyto-
mas may exist anywhere in the central nervous system. The
early symptoms of astrocytomas are seizures, headaches,
memory loss and changes in behaviour. The treatments used
for astrocytomas include radiation therapy, surgery, follow-
up scan, survey and chemotherapy.

According to Kapoor and Gupta (2021), astrocytoma
originates in astrocytes which are a type of glial star-shaped
cells in the cerebrum. Astrocytoma is the most common gli-
oma which generally affects the brain of a human being and
sometimes also develops in the spinal cord. Glial tumours are
the common cause of morbidity and mortality in both old
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and young age people. One of the common brain tumours
is astrocytoma.

Moini et al. (2021) has mentioned that the common form
of glioma is astrocytoma. The most common symptoms of as-
trocytomas are headache due to increased intracranial pres-
sure, loss of memory, seizures, changes in behaviour, head
tilt, neck stiffness, incoordination, vomiting, nausea, visual
problems and irritability. The treatment method for astrocy-
tomas is a combination of radiation therapy, surgery, follow-up
imaging, observation, ventricular shunting and chemotherapy.

Astrocytoma types

According to the research of Hirtz et al. (2020), there are
four types of astrocytoma, from grade I to grade IV. Grade
I tumour is known as pilocytic astrocytoma which is always
benign and can be resected. Grade II tumours are diffuse
astrocytomas, low-grade or infiltrative gliomas. They deve-
lop gradually that will acquire a much aggressive phenotype
over time. Grade III tumours are anaplastic astrocytomas
including oligoastrocytomas and oligodendrogliomas. Grade
IV tumour, glioblastoma multiforme, is characterized by a
rapidly developing phenotype with the presence of necrotic
areas and vascular growth.

Bikowska-Opalach et al. (2014) have described diffuse
astrocytomas as grade II astrocytomas which occur in young
people though they also affect senior patients and children.
They may develop in any part of the brain but are most typi-
cal for hemispheres of the cerebrum. The diffuse astrocyto-
mas tend to develop into surrounding normal tissue of brain.
Headaches, weakness in one part of the body and seizures are
the earliest symptoms of brain tumour.

Grimm and Chamberlain (2016) have reported that ana-
plastic astrocytoma is a malignant, diffusely infiltrating pri-
mary brain tumour with a median onset of 41 years of age.
Anaplastic astrocytoma is defined by histological features
of increased cellularity, nuclear atypia, significant activity
of proliferation as manifested in mitoses and lacking either
necrosis or endothelial proliferation which are the two hall-
marks of glioblastoma.

Singla and Gupta (2016) have described grade IV as-
trocytoma which is named glioblastoma multiforme. It is a
malignant tumour which increasingly spreads to other brain
parts. There are two types of grade IV astrocytoma, primary

and secondary. Primary astrocytoma is the most common
and most aggressive whereas secondary astrocytoma is a low-
grade tumour that develops into grade IV tumours.

In the research of Volovetz et al. (2019), it is stated that
pilocytic astrocytoma is a type of astrocytoma with specific
genetic, histological and clinical features. It is the most fre-
quent primary brain tumour which affects mainly adoles-
cents and children though it may also present in adulthood.

Table 1 shows the reviews of the types of astrocytoma.

Diagnosis of astrocytoma

Sukheeja et al. (2015) have stated in their research that
the prognosis assessment by grading astrocytoma has been
challenging activity for pathologists though surgical and ra-
diological imaging approaches have improved significantly.
This research has attempted to assess tumours intraopera-
tively for quick diagnosis. MIB-1 labelling index was used
to study their proliferative activity. Intraoperative cytology is
useful and accurate in consultation of intraoperation. MIB-1
labelling index was used as a conjunct in this research for
grading in little biopsies.

In the work of Matyja et al. (2016), the prognosis and
behaviour of pilocytic astrocytomas correlated with location
and histology of tumours. Pilomyxoid astrocytoma is a clas-
sical pilocytic astrocytoma with greater invasive development
and increased risk of dissemination and recurrences. Pilocy-
tic astrocytomas have varied histology with biphasic architec-
ture of loose, compact and microcystic fibrillary regions. The
pilocytic astrocytoma diagnosis requires careful examination
of histopathological, molecular and clinical characteristics to
avoid misinterpretation of benign neoplastic lesions.

The main purpose of Xia et al. (2016) study was to recog-
nize imaging features of pilocytic astrocytomas in ventricles
of the cerebrum to help radiologists differentiate pilocytic
astrocytomas and other brain tumours preoperatively. The
radiological and clinical records were analysed. The radio-
logical characteristics of extraventricular and intraventricular
pilocytic astrocytomas were similar to typical ones including
developed nodules within cysts.

Sanju et al. (2018) have mentioned in their research that
brain tumours are heterogeneous neoplasms with annual in-
cidence of 5 to 10 % per 100,000 population in India. The
tumours classification is an art of pathology to differentiate

Table 1. Reviews of the types of astrocytoma

Astrocytoma
Author Year type Symptoms
. Pilocytic, diffuse, anaplastic astro- | Useful to diagnose the disease
Hirtz etal. 2020 cytoma and glioblastoma severity
. . Headaches, weakness in one
Bikowska-Opalach et al. 2014 Diffuse astrocytoma part of the body and seizures
Loss of sensory, weakness,
Grimm and Chamberlain 2016 Anaplastic astrocytoma language disorder, visual impair-
ment and gait disturbances
Singla and Gupta 2016 Glioblastoma multiforme Primary brain tumours
Volovetz et al. 2019 Pilocytic astrocytoma i?r:::;i;sgas cystic tumours on
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malignant and benign lesions on histological basis. This re-
search reveals that histopathology is an essential component
for grading and diagnosis in some cases. Immunohistoche-
mistry plays an essential role in critical cases where grading
and diagnosis are not feasible only on the basis of histology.

Kristensen et al. (2019) propose an integrated histo-
molecular method which allows for an accurate diagnosis
of embryonal central nervous system tumours and diffuse
gliomas. This study provides an update of several essential
prognostic markers and diagnostic markers for state-of-the-
art identification of primary central nervous system tumours.
Immunohistochemistry is a useful tool for characterizing
molecules of many brain tumours.

Tian et al. (2019) have described the two most common
primary brain tumours in adults, anaplastic astrocytoma and
glioblastoma. The differential diagnosis is essential for prog-
nosis and treatment suggestions. The main aim of the study
is to assess the discriminative ability of texture analysis using
machine learning to differentiate glioblastoma and anaplas-
tic astrocytoma. The texture characteristics were taken from
contrast-enhanced magnetic resonance imaging using the
LifeX package. The results of the research show that mag-
netic resonance imaging using linear discriminant analysis
algorithm had promising ability to distinguish glioblastoma
and anaplastic astrocytoma.

Alshoabi et al. (2021) provided a case report of diffuse
astrocytoma and the diagnostic dilemma in an unusual phe-
notype. Diffuse astrocytoma is a glioma of infiltrating type
which is difficult to diagnose even with histopathology. The
results of histopathology confirmed the identification of dif-
fuse astrocytoma; the patient died postoperatively.

Geramizadeh et al. (2021) presented a study on a sim-
ple panel of isocitrate dehydrogenase 1 (IDH1) and P53
in differential diagnosis of low-grade astrocytoma and re-
active gliosis. Reactive gliosis is a glial tissue response to
various types of injury namely trauma, abscess, neoplastic
or haemorrhage process of the brain. In certain situations,
particularly when the biopsy of tissue is small, there may be
difficulty to discriminate the reactive condition with low-
grade diffuse astrocytoma by hematoxylin and eosin slides,
so some molecular and immunohistochemical markers
have been introduced for differential diagnosis. In this
research, the authors evaluated P53 and IDH1 mutation
by immunohistochemistry as a highly sensitive, easy and
specific approach to distinguish reactive gliosis and low-
grade astrocytoma. The combination of IDH1 and P53 as
an immunohistochemical panel reveals 91% sensitivity and
96% specificity for differential diagnosis of low-grade as-
trocytoma and reactive gliosis. These two markers can be
useful for differential diagnosis.

Table 2. Reviews of diagnosis of astrocytomas

Type Results
S e of diagnosis of diagnosis
. . _ | Helps in providing accurate planning and
Sukheegja et al. 2015 Hls_topathology and intraope diagnosis for better management of pa-
rative cytology ti
ients
Needs careful examination of histopatho-
. Histology diagnosis of pilocytic | logical, molecular and clinical characte-
Matyja et al. 2016 astrocytomas ristics to avoid misinterpretation of be-
nign neoplastic lesions
. . Diagnose pilocytic astrocytomas and de-
Xia et al. 2016 Radiology and pathology veloped nodules within cysts properly
Sanju etal. 2018 Hlstppathologlcal dlqgnosw Essenfual for.accurate subtyping, grading
and immunohistochemistry and diagnosis of tumours
Kristensen et al 2019 Immunohistochemistry and | Provides effective and specific therapeu-
' molecular pathology tic methods for tumour patients
Assess the discriminative ability of tex-
. . - . ture analysis using machine learning to
Tian et al. 2019 Differential diagnosis differentiate glioblastoma and anaplastic
astrocytoma
. . . . Confirms the diagnosis of diffuse astro-
Alshoabi et al. 2021 Histopathology diagnosis cytoma; the patient died postoperatively
Differential diagnosis of gliosis and glio-
. Immunohistochemistry diag- | mas using P53 and IDH1 to confirm the
Geramizadeh et al. 2021 nosis results of immunohistochemistry with
molecular approaches
Overcomes the diagnostic difficulties
. Immunohistochemistry diag- | since accurate histologic diagnosis helps
Madabushi et al. 2021 nosis in predicting the clinical outcomes in dif-
ferent brain tumours
. . . Makes the diagnosis of pilocytic astrocy-
Mubarak and Naeem 2021 Histopathology diagnosis toma challenging
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In the research of Madabushi et al. (2021), central ner-
vous system tumours comprise 1 to 2 % of all tumours which
pose diagnostic difficulties because various histogenesis of
tumours reveals different overlap and differentiation in mor-
phological characteristics. The results of the research show
that astrocytomas in adults were most common followed by
nerve sheath tumours, meningiomas, metastatic deposits,
gliosarcomas and glioblastomas. Tumour grading was per-
formed as per revised criteria of the World Health Organiza-
tion (WHO). Immunohistochemistry results were studied in
selective cases. This research highlights the immunohisto-
chemistry utility as an adjunct in histologic diagnosis of brain
tumours in critical cases.

Mubarak and Naeem (2021) reviewed five cases in pa-
tients with histopathological diagnosis of pilocytic astro-
cytoma. Pilocytic astrocytoma is a low-grade glial tumour
which occurs commonly in paediatric population. It is rare
in adults and usually has better prognosis. These tumours
have various locations in the central nervous system inclu-
ding the fourth ventricle, cerebellum, optic chiasm, supra-
sellar area, brain stem and cerebral hemisphere in different
patients. Pilocytic astrocytoma has a wide spectrum vast set
of neuroradiological presentation. Besides its classical exi-
stence as low-grade glioma, a more typical presentation
makes the diagnosis challenging.

Table 2 shows the reviews of diagnosis of astrocytomas.

Treatment of astrocytoma

Barker et al. (2014) describe survival of patients treated
with radiation therapy for anaplastic astrocytoma. Anaplas-
tic astrocytomas make up 7 % of primary brain tumours in
adults. This study assessed the association of patient-, treat-
ment- and tumour-related factors with survival in astrocy-
toma. Medical records of patients with astrocytoma who un-
derwent radiotherapy between 1987 and 2007 were reviewed.
In this study, the classification of Radiation Therapy On-
cology Group recursive partitioning analysis correlated with
survival.

Forst et al. (2014) have mentioned in their study that
low-grade gliomas are a diverse group of primary brain tu-
mours that emerge in healthy patients and have an indolent
course with higher survival compared to high-grade gliomas.
The treatments include surgery, observation, chemotherapy,
radiation or combination method and the management de-
pends on tumour location, molecular profile, histology and
patient characteristics. This study reviews current strategies
for low-grade gliomas such as radiotherapy, chemotherapy
and surgery.

Pace et al. (2014) have stated that patients with brain
tumour differ from other cancer populations due to com-
plexity of supportive care requirements, disease course, short
life expectancy and resulting need for a particular palliative
method. This research proposed a pilot model of palliative
care for brain tumour patients.

According to Walbert and Chasteen (2015), brain tu-
mour diagnosis is a life-changing situation for families and
patients. This study discusses screening tools specific for
symptoms and validates global symptom assessments to re-
cognize distressing symptoms. Fatigue, seizure, anxiety and

depression are common symptoms throughout the disease
and must be managed properly.

Narita (2018) et al. proposed chemotherapy treat-
ment for adults with diffuse astrocytoma. The chemora-
diotherapy or chemotherapy efficiency in diffuse astro-
cytoma has been largely unknown until recently. Howe-
ver, a randomized controlled study revealed that addition
of CCNU, vincristine and procarbazine chemotherapy
to fractioned radiotherapy in patients with high-risk
WHO grade 11 gliomas, including those with diffuse as-
trocytoma, has essential positive effect on overall and
progression-free survival. Temozolomide efficiency in
low-grade gliomas was reported and a randomized phase
IIT study that compares fractioned radiotherapy alone
or in combination with temozolomide in unresectable
diffuse astrocytoma is ongoing presently.

The research of Wang and Li (2018) presents synthesis
of the most recent evidence of surgery and its efficacy in the
treatment of astrocytoma patients. The findings of this study
provide useful reference for the complications and efficiency
of surgery in astrocytoma patients to future researchers and
clinicians.

According to Wahner et al. (2020), current guidelines
suggest maximal safe resection followed by chemothera-
py and radiotherapy for anaplastic astrocytoma patients.
They have a limited life expectancy despite this multi-
modal treatment method. In this study, variables related to
the overall survival were identified and a score was built to
find the overall survival of anaplastic astrocytoma patients
at primary diagnosis stage. Implementing molecular mar-
kers into the classification of the World Health Organiza-
tion raised queries about the importance of clinical trials
and grading revealed advantages of overall survival for com-
bined radiochemotherapy.

Table 3 shows the reviews of the treatment types for as-
trocytoma.

Reviews on astrocytoma studies

Hervey-Jumper and Berger (2014) have stated that cen-
tral nervous system tumour is a major cause of mortality and
morbidity in the US. Outside of brain metastasis high- and
low-grade gliomas are the most common intrinsic brain tu-
mours. High-grade gliomas are aggressive with the vast ma-
jority of patients facing recurrence and a median survival of
one to three years.

Xia et al. (2018) have mentioned in their research that
resection is essential to conduct a pathological biopsy and to
achieve intracranial pressure reduction in patients with low-
grade gliomas. The main purpose of the study is to determine
whether a greater extent of resection would improve the 5-
and 10-year overall survival of these patients.

Patel et al. (2019) presented a study on the extent of
surgical resection in lower-grade gliomas with differential
impact based on molecular subtype. The diffuse low-grade
gliomas are classified into molecular subtypes.

Wang et al. (2019) performed a systematic review on the
advance of extent of resection in glioblastoma surgical treat-
ment. This study summarizes and reviews the history of sur-
gical resection for glioblastoma.
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Table 3. Reviews of the treatment types for astrocytoma

Treatment Advantage
S Ve for astrocytoma of treatment
- Improves the survival in patients with
Barker et al. 2014 Radiation therapy glioblastoma (type of astrocytoma)
. Improves the quality of life of a patient
Forst et al. 2014 Sr?g'scﬁ?eé?py’ chemotherapy and ability to tolerate ongoing chemo-
gery therapy
Protects patients dying from brain tu-
Pace et al. 2014 Palliative and supportive care | mour and helps develop care for them
particularly at this stage of disease
Improves the quality of life of patients,
Walbert and Chasteen 2015 Palliative and supportive care | symptom burden and survival in glioma
patients
. Increases effectiveness of astrocytoma
Narita et al. 2018 Chemotherapy treatment treatment
. Assesses the surgery efficacy for the
Wang and Li 2018 Surgery treatment treatment of astrocytoma patients
Chemotherapy and radiother- | Effective in treating patients with diffuse
Wahner et al. 2020 apy gliomas and astrocytoma
. . Increases maximum time to treatment
Steidl et al. 2021 Radiochemotherapy failure in oligodendrogliomas
Table 4. Reviews of astrocytoma studies
Findings
Author Year of the study
) Greater extent of resection in low-grade glioma patients not only im-
Hervey-Jumper and Berger 2014 proves survival but also helps control seizure
The relation between prognosis and extent of resection provide a ba-
Xia et al. 2018 sis for the development of evidence-based medicines in low-grade
glioma patients
The extent of surgical resection influences overall survival in patients
Patel et al. 2019 with IDH-mutant low-grade gliomas, especially in those with IDH mu-
tant-noncodeleted low-grade glioma
Wang et al 2019 Maximize the resection using developed techniques; focus on micro-
9 ' environment of glioblastoma multiforme therapy remains challenging
Choi et al 2020 Clinical trials using the adjuvant therapy for low-grade gliomas must
’ be stratified by molecular subtype and extent of resection
Survival in gross total resection was greater compared to not attempt-
Mao et al 2020 ed or unsuccessful gross total resection; therefore, several patients
’ are motivated to undergo gross total resection to improve the cancer
specific survival and overall survival
Extent of resection is not related to increased risk of hospital-acquired
Laurent et al. 2020 conditions and patient safety indicators
Karschni et al. 2021 Categories is used as a factor of stratification for future clinical trials
Extent of resection is not related to progressive free survival in patients
Motomura et al. 2021 with aggressive IDH-wild type of anaplastic and diffuse astrocytoma
. A weak correlation is found between the overall survival and extent of
Revilla-Pacheco et al. 2021 surgical resection with a reduced level of evidence

Tom 18, N° 1, 2022

www.mif-ua.com, http://inj.zaslavsky.com.ua 51



Oraaga / Review

N

Choi et al. (2020) evaluated prognostic factors in adult
low-grade gliomas according to the 2016 World Health Or-
ganization classification. Records of 153 patients diagnosed
with WHO grade II low-grade glioma between 2003 and
2015 were reviewed retrospectively.

Laurent et al. (2020) carried out a retrospective analysis
to assess the relationship between extent of resection and the
occurrence of hospital-acquired conditions and patient safety
indicators. The extent of resection is well established as cor-
relating with overall survival in patients with glioblastoma.

The study of Mao et al. (2020) examines the relationship
between survival results and surgical approaches in astrocy-
toma patients. People diagnosed with astrocytoma between
2004 and 2015 were identified using the Surveillance, Epi-
demiology and End Results database.

Karschnia et al. (2021) developed evidence-based expert
recommendations on the types for extent of resection. Sur-
gical resection is the standard of care in diffuse gliomas and
more extensive tumour resection seems to be associated with
favourable outcomes.

The main purpose of Motomura et al. (2021) study is to
assess the impact of the extent of tumour resection on sur-
vival in patients with lower-grade gliomas who underwent
awake brain mapping.

Revilla-Pacheco et al. (2021) proposed a systematic re-
view and meta-analysis on extent of resection and survival in
patients with glioblastoma multiforme. Glioblastoma multi-
forme has an ominous prognosis with overall survival of 14
months. The extent of surgical resection is one of the factors
associated with better prognosis.

Table 4 shows the reviews of studies conducted on as-
trocytoma.

Conclusions

With the present growth in the treatment of brain astro-
cytoma, it is debated highly whether the extent of resection
influences the survival. The maximum extent of resection
must be tried safely while reducing the surgically-induced
neurological risk. Genetics is the upcoming sector for brain
tumour therapies. Various treatment methods are used to
cure astrocytoma. Thus, it can be summarized that astro-
cytoma can be managed with greater quality clinical trials
prospectively.
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Ainak YayaaraiH, CMonaHka B., CMOAQHKA A.

OBAQCHUU KAIHIYHNY LIEHTD HEVPOXIPYPril TA HEBOOAOTIT, YKrOpOACHKMI HALIOHAABHUM YHIBEPCUTET, M. Y Kropoa, YkpaiHa

AIGrHoCTMKA i AiKkyBOHHS ACTPOLIUTOMMU: OTASIA AiITEPATYpPU

Pe3iome. Actpountoma € 10cHTh HOLIMPEHOIO (GOPMOIO MyXTMHU
TOJIOBHOTO MO3KY. BoHa po3BUBAa€ThLCS 3 aCTPOLIUTIB — 3ipKOMOI0-
HUX KJIITUH, 10 YTBOPIOIOTH «KJIEHOITOmIOHY» a00 MATPUMYIOTY TKa-
HUHY. ACTPOIIMTOMM KJIaCH(PiKyIOTbh 3a XapaKTepoM i TSDKKICTIO. 3a
naHuMu BcecBiTHBOT opraHizaliii OXOpPOHU 3M0POB’sl, BUIISIIOTh [—
IV cryneni uux nyxiauH. [TinonrapHa actpormToma, acTpoluToMa
11 cTymens1, aHaruIacTUYHA aCTPOLIMTOMA 1 MyJIBTHU(OPMHA IJTio0Iac-
TOMa € HAUTIOIIMPEHIIIMH BUAAMU acTpoliuToMu. OIHAK 3a1eXKHO
Bill BUIY KJIiHiYHi IIPOSIBM i liarHO3 MOXKYTh 3MiHIOBaTHCS. Xipypriu-
He JIIKyBaHHSI T€X BiIPi3HSIETHCS 3aJIEXKHO Bill TUITYy aCTPOIIUTOMMU.
Mera 1IbOTO TOCITIIKEHHST: BU3HAYUTU OCHOBHI XapaKTepUCTUKU Pi3-

HUX (POPM aCTPOLIMTOMHU, Kpallle 3p03yMITH 1iarHOCTUKY i Tepartito, a
TaKOX MPOBECTH MOIIYK Myosikaliii y 6azax nanux NCBI, PubMed
ta Google Scholar. Y cTarTi HaBeIeHO OIS JIIKyBaHHS aCTPOLIMTOMM
Ha OCHOBI ii THITy; pe3yJIbTaT! 3HAYHOIO MipOIO 3aJIeXaTh Bill pi3HUX
(opM acTpolMTOMHU, MOKIIMBOCTI BUKOHATHU TOTAJIbHY PE3EKILIO i,
HapellITi, TPOTHO3y. 3HAHHS TUITIB aCTPOIIUTOMU i MPOSIBIB MOXKeE
JIOTTIOMOTTH TIPU XipypriyHOMY JIiKyBaHHI. MM TaKOX TTPEeACTaABUIA
OIJISI JIITePATypy LIOAO TUMIB i JiarHOCTUKYU aCTPOLIMTOMU Ta OLLi-
HWJIM iCHYIOYi XipypriyHi METOIM JIIKyBaHHSI Ta ITPOTHO3.

Ki040Bi cioBa: acrpounroma; orsia; siarHoctrka; o6car pe-
3eKIIii; XipypriuHe JIIKyBaHHS
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Update on sphenoid wing meningiomas

Abstract. Meningiomas are the most common non-glial intracranial tumors in adults, which account for
14—19 % of all primary intracranial tumors and occur most commonly in females. They are the most com-
mon tumors of the sphenoid wing, and constitute 15—20 % of all intracranial meningiomas, representing the
third most common group of intracranial meningiomas. Most sphenoid wing meningiomas are relatively easy
to remove; however, they are sometimes a challenge, due to their invasion of the cavernous sinus, the bone
and, especially, to their close relationship to main arteries and cranial nerves. In these cases, total excision
is extremely difficult, resulting in high morbidity and a high rate of re-growth or recurrence. Here, we review
current concepts of diagnosis, treatment, and follow-up with clinical decision-making informed by multimodal

imaging and molecular biology.

Keywords: sphenoid wing meningioma; surgical treatment; molecular study; stereotactic radiotherapy

Definition

Meningiomas of the skull base constitute 40 % of all in-
tracranial meningiomas. Of these, about one-half occur in
the sphenoid wing. Anatomically, the sphenoid wing menin-
gioma (SWM) refers to tumors that originate in any part of
the bony crest formed by wings (lesser and greater) of the
sphenoid bone; it is the boundary between the anterior and
middle cranial floor. The lesser wing constitutes its internal
two-thirds and the most complex area, while the greater wing
forms its external third [5—7].

Molecular biology
and clinicopathologic features

Meningiomas were among the first tumors analyzed
for genetic abnormalities. Neurofibromatosis type 2 is
the most well-known familial syndrome, which is caused
by the germline mutation of the gene on 22q12.2. Over
50 % of individuals in this syndrome manifests at least
one meningioma in their lifetime, with a mean age of
30 years. Most of the meningiomas in NF2 disorder
background present a fibrous or transitional phenotype
and are generally more aggressive than sporadic tumors.
Losses on 1p and 14q are the next most common muta-

tion after LOH 22q, and these aberrations are indepen-
dently correlated with increased tumor grade and recur-
rence rate [8—10].

Recently, several seminal studies evaluating the geno-
mics of meningiomas have rapidly changed the understan-
ding of the disease. One of the landmark early study by Clark
et al. identified a series of mutations in non-NF2-mutated
meningiomas, namely, tumor necrosis factor, receptor-as-
sociated factor 7 (TRAF7), Kruppel-like factor 4, AKT1,
Smoothened (SMO), and PIK3CA. An advantage of this
study is the understanding of these single genetic changes on
a broad scale and their implications on the clinical behavior
and progression of meningiomas [11].

The difference in the embryonic origins of the me-
ninges according to site is associated with the histology,
location, and recurrent mutations of meningiomas. Me-
ninges of the skull base originate from mesoderm whereas
meninges of the convexity originate from the neural crest.
Meningothelial variants are more frequently found in the
skull base with 15—25% frequency of gene TRAF7, with
early tumor recurrence prognosis; whereas fibrous menin-
giomas mainly develop in the convexity. Moreover, genetic
alterations of the NF2 gene are preferentially found in the

© «MixHapoaHuit HeBponoriuHuii ypHain» / «International Neurological Journal» («Mezdunarodnyj nevrologiceskij Zurnal»), 2022

© Bupaseub 3acnascobkmit 0.10. / Publisher Zaslavsky 0.Yu., 2022

[ina kopecnonpenuii: Abdalrahman Nassar, HeBponoriune Biaainents, 06nacHuii KniHiuHwil LeHTP Heiipoxipyprii Ta Hesponorii, Byn. Kanywawcbka, 24, M. Yxropoa, 88018, Ykpaia; e-mail:

dr.abed.r.nassar@hotmail.com

For correspondence: Abdalrahman Nassar, Department of Neurosurgery, Regional Clinical Center of Neurosurgery and Neurology, Kapushanska st., 24, Uzhhorod, 88018, Ukraine; e-mail:

dr.abed.r.nassar@hotmail.com
Full list of authors information is available at the end of the article.

54 Mi2KHapOAHUH HEBPOOTIYHHH KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)

Tom 18, N° 1, 2022



INJ)

Oraag / Review

convexity, and most other genetic alterations except NF2
are mainly found in skull base tumors. The tumor site may
also be related to the histologic grade, as the proportion of
grade II and III tumors are much higher at the convexity
than at the skull base, where grade I is more common at
the skull base [9].

Other study found that oncogenic of SMO and AKT1
mutations are likely to be high yield in both WHO grade 1
and II of anterior skull base and noted that patients with
AKT1-mutated meningiomas presented at a younger age of
45.0 % 8.5 years, where SMO mutations presented with older
age and larger tumor [12].

Classification of SWM and diagnosis

In 1938, Cushing and Eisenhardt classified SWMs into
two main varieties: en plaque and globoid.

En plaque meningiomas

Also known as spheno-orbital meningiomas or hy-
perostotic meningiomas, it is referred to as tumors with
carpet-like dural growth, which are associated with a re-
active hyperostosis [13, 14]. Sphenoid wing hyperostosis
has been reported in as many as 42 % of all meningiomas
in this area and should be differentiated with fibrous dys-
plasia, osteoma, osteoblastic metastasis [14—17]. The pri-
mary clinical manifestations of these lesions are proptosis
and oculomotor deficits [13]. Hyperostosis in meningio-
mas was initially described by Brissaud and Lereboullet in
1903 [18]. The difference in theories regarding the cause
of hyperostosis includes vascular disturbances, irritation
of bone without actual invasion, previous trauma, bone

production by tumor cells, or osteoblastic stimulation of
normal bone. Currently, the most widely accepted theory
is bone invasion by tumor [4, 18].

Globoid meningiomas

They are classified into three groups: 1) inner, or clinoi-
dal, 2) middle or alar, and 3) lateral, outer, or pterional.

Middle meningiomas have radiologic characteristics
similar to lateral meningiomas and surgical resection and
clinical results of both types are almost identical. For this
reason, some authors suggest that globoid meningiomas of
the sphenoid wing can be classified into only two groups:
deep, inner, or clinoidal and lateral, outer, or pterional, dis-
charging the middle or alar variety [19].

Based on intraoperative anatomical observations, O. Al-
Mefty classified three subgroups of clinoidal meningiomas
(CM): group I, lower CM, no arachnoidal dissection plane
between the internal carotid artery (ICA) and tumor; group
II, distal or lateral CM, an arachnoidal membrane of the ca-
rotid cistern separates the tumor from the adventitia making
dissection possible; group 111, CM that originates in the op-
tic foramen, the arachnoidal membrane is present between
the ICA and the tumor but may be absent between the optic
nerve and the tumor. Meningiomas are characterized by se-
vere visual loss with optic atrophy on one side [5].

There is a third and debatable variety of SWMs. These
are tumors that grow within the diploé without an epidural,
or subcutaneous component and are referred to as intraosse-
ous or intradiploic meningiomas [4, 14]. The origin of these
tumors in the skull base is controversial. Arachnoid cells have
been described, following the vessels and nerves in bone fo-

B

Figure 1. A — en plaque. Hyperostosis is the main finding, which is especially located on the sphenoid ridge
and the orbital roof. B — T1-enhancing image. The large lesion along the right side represents the possible
extensions of sphenoid wing meningioma as it might grow (arrows)
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Figure 2. Radiologic findings: A — contrast-enhanced computed tomography, axial view of a right en plaque
meningioma. The hyperostosis on the entire sphenoid ridge associated with a small dural component.
A contrast-enhanced, T1-weighted axial magnetic resonance imaging of three left globoid sphenoid
wing meningiomas: B — pterional, C — alar, D — clinoidal [21]

ramina or trapped within the sutures. However, some authors
[20] doubt the existence of these tumors, proposing that they
are really a variety of en plaque meningiomas.

Symptoms

The SWM can grow in any direction and cause neuro-
logical deficit based on the adjacent structures by the com-
pression or encasement. Medial compression or invasion
of the cavernous sinus, compression of the ICA and cranial
nerves 111, IV, V, and VI may cause double vision. Superiorly,
the ICA and its branches outside the cavernous sinus can be
encased causing transient ischemic attack or stroke.

The SWM grows anteriorly through the optic canal
and/or above it to the anterior fossa leading to reduced vi-
sual acuity and/or causing frontal lobe compression with
potential cognitive impairment. Laterally compression of
the temporal lobe causes seizure and memory impairment.
Posterior compression of the oculomotor nerve and the
midbrain in the interpeduncular cistern causes double vi-
sion (Fig. 1A, B) [21].

Radiological diagnosis

In neurosurgical practice, the radiological diagnosis of
meningioma is typically certain on computed tomography
(CT) and magnetic resonance imaging (MRI) evaluation
(Fig. 2). However, differentiating residual or recurrent tu-
mors from postsurgical or radiation treatment changes may
be a challenge. Recently modern imaging modalities such
as nuclear scintigraphy or positron emission tomography
have the benefit of meningioma biology. An evidence-based
recommendation for the use of molecular imaging in me-
ningioma has been proposed recently. Conventional angio-
graphy is indicated in the diagnostic work-up, only when the
diagnosis is in question and most often in association with
pre-operative endovascular embolization to minimize blood
loss intraoperatively [22].

Treatment

Treatment of meningiomas depends on the tumor
size, tumor location, associated symptoms, age, and
health status.

Asymptomatic meningioma: the routine use of a CT and
MRI in neurosurgical practice, for investigation of different
pathologies, results in the discovery of unexpected inciden-
tal (asymptomatic), incidentally discovered meningiomas
(IDMs). Approximately 32 % of IDMs do not grow within
3 years of the follow-up period. Data are lacking to make
evidence-based management guidelines. A suggestion is
to obtain a follow-up imaging study 3—4 months after the
initial study, to rule out rapid progression and then repeat
annually [23]. Observational studies of meningiomas, with
average follow-up periods from 2.8 to 7.8 years have found
that 20 to 40 % of asymptomatic meningiomas grow at a li-
near rate of 2 to 3 mm per year. However, volumetric analysis
is the most accurate way to estimate a growth rate [24].

0. Al-Mefty advocate the “wait-and-see” approach in
IDMs, with exception of the tuberculum meningiomas, be-
cause of the possibility that future small growth could end
up rapidly affecting vision irreparably. This opinion is based
on the majority of studies showing that the natural history of
IDMs is generally benign and indolent. This recommenda-
tion is definitely applied in older individuals, in those who
are medically unstable, or in those who do not desire surgery,
and radiosurgery is not primary treatment when progression
has not been documented [25]. Other reviews demonstrated
that high T2-signal and non-calcification were associated
with symptom development and intervention, respectively,
which may have been due to meningioma growth [26].

Surgical treatment

Surgical treatment is, without doubt, the best option for
SWMs. This treatment is indicated based on the size of the
lesion, presence of signs or symptoms, patient’s condition,
changes of the edema on imaging studies, and surgeon’s ex-
perience. In general, surgery is indicated to all patients who
are in good health and have a tumor size greater than 2.5 cm.
For smaller tumors that are not too close to the visual sys-
tem, stereotactic radiosurgery (SRS) might be considered.
The goal of the surgery in all cases should be radical excision
of the tumor, which means resection of the lesion, along with
the dural implant (1-cm margin) and all hyperostotic bone,
except in some spheno-orbital and clinoidal meningiomas,
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and invasion to the cavernous sinus. For these cases, most
authors recommend excising the tumor, dura mater, and in-
filtrated bone on extracavernous areas but leaving the intra-
cavernous portion for another adjuvant treatment, such as
radiosurgery, because even in experienced hands, the third
nerve morbidity is extremely high after a direct approach to
this region [9, 27—29].

Radiation

The first clinical applications of SRS for meningioma
were performed by Lars Leksell in 1970 [30]. The stereotac-
tic radiosurgery and stereotactic radiotherapy (SRT) have
been successfully applied when secondary surgical resection
was not practical or feasible [31]. The SRS typically delivers
a highly conformal, high dose of radiation in a single frac-
tion and has been applied more frequently to the practice.
It is used after SRT or at the recurrence and as a definitive
primary treatment for presumed benign meningiomas. The
SRS is usually considered effective and safe for a tumor that
is limited in size up to 3 cm in maximal diameter or 10 cc in
volume and with sufficient distance from critical structures
such as the optic chiasm, optic nerve, or brainstem [32].
The median dose for SRS was 15 Gy and the usual regimen
was 25 Gy in five fractions for hypofractionated SRT [33].
Stereotactic radiosurgery has a higher risk of clinical deficits
and symptomatic edema in comparison with SRT. However,
progression-free survival is not significantly different across
the two techniques. Hypofractionated stereotactic radio-
surgery may be an option for patients with larger skull base
meningioma [34].

Chemotherapeutic agents

Chemotherapeutic agents have been investigated and
most have failed to show consistent efficacy to patients who
have exhausted all surgical and radiotherapy options. Most
commonly used agents in the treatment of meningioma in-
clude hydroxyurea [35—37], somatostatin analogues [38],
and hormonal agents such as progesterone receptor in-
hibitors. Interferon-alpha and somatostatin analogues are
among the biological agents showing responses in patients
with recurrent meningioma [39].

Recurrenuce and outcomes

In addition to the extent of surgical resection, the WHO
grading of meningiomas is another major predictive factor
of recurrence. For WHO grade I with gross total resection,
the recurrence rate ranges from 7 to 25 % [40—42]. Although
some histologic variants of benign (grade I) meningioma like
secretory are associated with increased findings of peritu-
moral brain edema on preoperative imaging, no differen-
tial growth or recurrence rate has been identified between
histologic subgroups of benign meningiomas [41]. Atypical
meningiomas WHO grade 11 are associated with recurrence
rates of 29 to 52 %, and anaplastic meningiomas WHO grade
1T recur in 50 to 94 % of cases [42].

According to the results of our own study, among 67
patients with SWM within mean follow-up of 87 months,
recurrence was in 16.4 % of cases and was strongly related
to pathological grade (grade II, atypical type) and Simpson

grade [43]. Recent studies have questioned the relevance of
the extent of resection for recurrence in the era of modern
imaging and microsurgical technique. They showed no sig-
nificant diffe-rence in recurrence-free survival between pa-
tients receiving various Simpson grade resections [44]. These
results were disputed by others who showed that the extent
of resection continues to be a significant factor in predicting
tumor recurrence [45, 46]. Other researchers found that the
extent of resection is not equally prognostic for all tumor
locations, with convexity meningiomas recurrence rates be-
ing more related to the extent of resection than parasagittal
and falcine meningiomas [47]. Other prognostic factors that
have been shown to impact the recurrence include the degree
of histologic atypia and MIB-1 index [48, 49]. Moreover,
younger age and the absence of calcification, along with
higher MRI T2 signal intensity, are associated with a faster
rate of growth of incompletely resected meningiomas [50].

Conclusions

Surgical resection is clearly the standard in the menin-
giomas management for symptomatic patients; it is more
likely to relieve symptoms and mass effect than radiation
alone. Advances in molecular techniques and optimum un-
derstanding of anatomical and radiological fields provide
more favorable results and outcomes.
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OOAQCHUI KAIHIYHN LLeHTP HepOoXipyprii Ta HEBDOAOTII, Y )KrOpOACKUA HALIIOHQABHU YHIBEPCUTET, M. Y)Kropo4, YkpaiHa

OHoBAeHd iHpopMAaALis NPO MEHIHFIOMU KPUAC KAMHOMOAIGHOT KiCTKU

Pe3tome. Meninriomu € HalGiIbII TOIMPEHNMY HETIHATLHUMY
BHYTPIlLIHbOUYEPETTHUMU MyXJIMHAMU B TOPOCIUX, Ha YACTKY SIKUX
npunanae 14—19 % Bin ycix mepBUHHUX BHYTPIIIHbOYEPEITHUX
MyXJIMH i Ki Hailuacrinie 3ycTpiyaioTbest B XXKiHOK. BoHu € Haii-
OLJIBIII MTOIIMPEHUMU ITyXJIMHAMM KpWJla KIIMHOMOMI0HOI KiCTKH,
cTaHOBJIATh 15—20 % Bin ycix BHYTPillIHbOYEPETTHUX MEHIHTiOM,
SIBJISIIOTH COOO0I0 TPETIO 3a MOUIMPEHICTIO TPYIY BHYTPIillIHbOYE-
PEITHUX MEHIHTIOM. BiJTbITicTh MEHIHTIOM KpuJjia KJIMHOIIOAIOHOT
KiCTKU BiTHOCHO JIETKO BUAQJIIUTU; OJIHAK iHO/i BOHU CTAHOBJISITh
TPYAHOLII Y 3B’513KY 3 iX IPOHUKHEHHSIM B KaBEpPHO3HUIi CUHYC,
KIiCTKY i, 0cO0IMBO, Yepe3 IXHiil TICHUII 3B’ 130K 3 MaricTpajbHU-

MU apTepisiMK i YeperTHO-MO3KOBUMHU HepBaMu. Y LIUX BUIAI-
Kax MOBHE BUCIY€HHS Ha/l3BUYAHO yTPYAHEHE, 1110 MPU3BOIUTH
0 BUCOKOT 3aXBOPIOBAHOCTI Ta BUCOKOI YACTOTU MOBTOPHOTO
3pocTaHHs a60 peuuauBy [1—4]. Y wiit cTaTTi MU PO3IISIIAEMO
CydyacHi KOHUEIIIii 1iarHOCTUKM, JIIKyBaHHS Ta MOJAJIbIIOr0 CIO-
CTepeXXeHHs 3 ypaxyBaHHIM MPUNHSITTS KJIiHIYHUX pillleHb, 1110
IPYHTYIOTBCSl Ha JaHUX MYJIBTUMOIATBHOI Bidyasizalii Ta MoJje-
KyJISIpHOI 6i0JIOTii.

Ki11040Bi ¢j10Ba: MeHiHrioma Kpuaa KIMHOMONIOHOI KiCTKH; Xi-
pypriuHe JiKyBaHHS; MOJEKYISIPHE TOCTiIKEHHS; CTePeOTaKCUYI-
Ha IIpoMeHeBa Tepartist
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Llepebpokypun®

MakcumanbHO NOBHE BIHOBJIEHHA

YcyBae MiTOXoHapianbHy AncC
B HEMPOHAMbHUX KNITUHAX ™,

CnpuAe BiNHOBNEHHIO MIENiHOBIX 000NOHOK™. —

Ry e

CTUMYTII0E HEPreTUYHMA MeTaboniam Ta CUHTE3

GinKiB B HeIpOHaX Npi FiNOKCiT MO3Ky™ . Uﬁpeﬁpo;{yﬁﬁ]:]a uepeﬁpoxyﬁﬁﬁ

POMMK g ey
Uik 2 ar/y °
4 PO34MH ang iy KU 2 Mr/n

3MeHLWye iHBanian3auito Ta CMepTHicTb***

S amnyn

00,5 yp H‘P

* 3HameHckas T.K. u ap. MpumeHeHwe LiepebpoKypIHa B KOMNNEKCHOM neveHiu acchuKenm y HoBOPOXXAeHHbIX. MeauLMHa HEOTAOXKHBIX COCTORHMIA. Ne 5. 2007.
** |hor Belenichev, Sokolik Elena (11.2011) Nitrozine Stress and Neurological Disorders in Experimental Alcohol Intoxication and Their Pharmacological Correction by Neuropeptides. Inventi Rapid: Molecular Pharmacology, Vol. 2011, Issue 4.
*** B.W.HepHuii 1 coasT. MepcnekTnebl HEAPOTPOCHUHECKOI LiepebpONpoTEKLMM B OCTPOM NEPUOAE TAKENO YepenHo-Mo3roBoi TpaBMbl U MO3roBOro MHCYnbTa. MeXayHapogHblit Hesponorudeckuii xyptan. Ne 4. 2010

Cknap: 1 mn po34nHy MicTTb 2 Mr LiepeGpoKypuHy: akTUBHUX HeliponenTuais, OTPMMaHIUX 3 MO3KY 3MOpioHiB Benmkoi poratoi xyao6u. Jlikapebka hopma. PosuuH Ans iH’ekuiii. @apMmakoTepanesTHyHa rpyna. NIcMXoCTUMYNIOKOYI T2 HOOTPONHI 3acobu.
Kon ATX NO6B X. ®apmakonori4ni BnactusocTi. [lentuaxuii Mogynatop Liepe6pokypuH® BnnnBae Ha BuLLYy HepBoBY AIANbHICTL WAAXOM aKTUBALll eHepronpoayKyoHoi Ta 6iNoKCUHTE3Y040i (YHKLIT HEPBOBYX KAITUH, NIABULLEHHA aKTUBHOCTI CUHANTU4HOMO
anapary HeiipoHis. Liepe6pokypuH® cnpuse 36inbLUEHHI0 AiaMeTpa MITOXOHAPIN, 36InbLUEHHIO iX NNOLLi B OANHUMLI 06’EMY Ta BIAHOBNEHHIO MiENiHOBIX 06ONOHOK Y HelipoLMTax MO3KY, MO3aiiHe pyiHyBaHHA AKUX BiAOYBAETLCA NPY TiNOKCHYHOMY YPaXKeHHi
HelpoLMTiB. [Tpenapat YUHUTL HOOTPOMHY Ta Ba30AKTUBHY fit0, BUSBASE PErynioio4iii BNNB Ha 6I0eNneKTPUYHY aKTUBHICTL MO3KY. LiepeGpoKypuH® nokpalllye apTepianbHuil Ta BEHO3HUI Liepe6panbHiil kposoobir. HooTponHa, rinoninisemivHa, renaronpoTex-
TOpHa, aHaGonidHa iA CpUsE PecTUTYLIl nopyLeHnx (YHKUA LEHTPanbHOI HEPBOBOI CUCTEMM, 3YMOBREHUX SiK ChYHKLIOHANbHUM, TaK | OPraHiYHUM ypaXeHHAM rONOBHOTO MO3KY, HOpManisauii eMOLIHO-MHECTHHNX hYHKLI, POSLIMPIOE fianasoH
apanTauiitHux peakLiit, Wwo crpuse tisudHiit, NcuxidHii Ta colianbHii peadinitalii XBopux is HePBOBMMY Ta NCUXIHHIMI 3aXBOPIOBAHHAMY. TTPU CNAJKOBO AETEPMIHOBAHWX | FEHETUYHO 3YMOBIIEHNX 3aXBOPIOBAHHSX LiepeGpoKYpUH® YnHUTL CTaGinisylouuit
HoOTpONHWit echekT. MNoKasanHa. 3aXBOPIOBAHHA, AKi XapaKTEPH3YIOTbCA NOPYWEHHAM (YHKIT HEHTPanbHOI HepBOBOI CHCTEMM, 30KpEMa Di3Hi (DOPMIN HEAPOLMPKYNATOPHOI ANCTOHIT, XPOHI4HI iLUeMiYHi AMCUNPKYNATOPHI Ta NOCTTpaBMaTU4Hi eHuedanonarii,
3aNVLLIKOBI SIBYILA FOCTPOrO MOPYLLIEHHS MO3KOBOr0 KpOBOOGIrY, Nicns nepeHeceHX HelpoxipypriuHiX PeKOHCTPYKTUBHUX ONepaLiii Ha MaricTpanbHUX CyAMHaX ronoBu; Npu Xsopobi AnbLreiiMepa, CUHAPOMI biHCBaHrepa, Npu CUHAPOMI XPOHI4HOT BTOMM Ta
8iKOBOMY C1AGOYMCTBI GYAMHHOTO reHeay, AeMeHLii 3MiLuaHuX hopM, HTENEKTYanbHIX AHAMIYHUX NOPYLIEHHSX, ICUXOOPraHi4HOMY CUHAPOMI 3 IHTENEKTYanbHOIO HEOCTATHICTIO; HacniAKax eHlecbaniTy; xBopo6i [layHa, cuHapomax Petra Ta Maptita-ben-
na. Y negiatpusHii npaKTHyi — npu 3aTPUMUI NCUXIHOTO PO3BUTKY Ta MOBMEHHS, BPOZKEHIi ananii Ta gucnekcii, Hacniakax iHcynbTy 3 acasieto, uepeGpanbHOMy napanidi 3 NCHXOMOBHOIO 3aTPUMKOK) (HETAXKOTO CTYNEHs), anani4Homy (AeKopTvKaLiiiHomy)
CUHAPOMI — Y NiArocTpoMy nepioai Ta n| 0ro Hacniakax 6e3 4acTux eninenTU4HMUX Hanapie, Hacnigkax eHuedanity abo YepenHo-MO3KOBOT TPaBMI 3 PO3Nafamu iHTENeKTyanbHUX (YHKLIA Ta CTiKuX Ledanrisx, MAsBuUX napaniyax. Y HeoHatanbHomy
nepioai — Npy NOMIpHIil Ta TAXKIRA acchikcii, HacniaKax TAXKOT XPOHIYHOT rinokcii. B ogoransmonoriyHii npakTiyi — CuHinbHa MakynoaucTpodis (cyxa Ta Bonora chopmu), BUCOKa YCKNaaHeHa KopoTKO30pICT, CTaH Nicns BiALUapyBaHHA CITKIBKY, YacTKoBa
atpodhis 30p0BOro HepBa, NOCTTPaBMaTYHa MakynoAuCTPOis, LiIeHTpanbHa cepo3Ha XopiopeTuHonaris, HenponichepateHa AiabeTuyHa PeTUHONATIA 6e3 BUPaXEeHOro HabpaKy MakynApHOI AINAHKN, rnaykoma 3 KOMMEeHCOBaH!M BHYTPILLHbOOYHUM TUCKOM
MpoTunoka3sanus. MNigsuiLieHa iHAWBIAYanbHa YyTAUBICTb A0 KOMNOHEHTIB Npenapary, BariTHiCTb, nepiod rofyBaHHs rpyaailo. Cnoci6 3acTocyBaHHA Ta 03H. BRYTPILUHLOM'53080. [lopocnum

no 2 M WOAEHHO, MiHiManbHuit Kypc nikysaHHs — 10 iH'eKUiil. XBOPUM 3 TAXKUMI OpraHiYHUMU ypaeHHAMU FONOBHOrO MO3KY, XBOPOGOK AnbureiiMepa Kypc Moxe 6yTi 36inblueHmi

A0 40 iH'eKLiit, NOBTOPHI KypC PEKOMEHAYETLCS MPOBOANTI 2-3 a3t Ha piK. Y nepiaTpuyHiii NpakTuUi 3acTOCOBYBATI 3 NEPLUNX AHIB XUTTR A0 6-Mics4HOro Biky —no 0,5 Mn 4epes AeHb,

Ha Kypc nikyBaHHs — 3-5 iH'eKLil; Bikom Big 6 Micauie Ao 1 poky — no 0,5 Mn Yepes AeHb, Ha Kypc nikysaHHs 10 iHekwiii; aitam sikom 1-3 poku — no 1-2 Mn 4epes AeHb, Kypc — 10 iH'eKuiit;

BikoM Bif 3 poKis — 2 Mn 4epes AeHb, 10-20 iH'ekuiit. [JouinbHi noBTOPHI Kypeu (2-4) Yepes 1-3 micsui. HoBoHapomkeHnM Ta Aitam Bikom A0 3 POKiB niKyBaHHs npenapaTom Cnig npoBoAUTM

B ymMoBax cralioHapy. B odtansmonoriyHiit npakTui Liepe6pokypuH® BBOAWTM BHYTPILLHBOM'A30BO: N0 2 MN LOAEHHO ab0 neplli M'sTb iH'eKLili BHYTPiLLHLOM'H30BO, NOTiM 1 Mn

nepu6ynb6apHo, 1 MA BHYTPILUHLOM'A30B0. IH'eKLi 3AiiCHIOBATY LOAEHHO, 663 nepepeu. MiiManbHuil Kypc nikysaxrs — 10 ik’ekuid. Kateropia Bignycky. 3a peventom,

Bupo6Huk: TOB «HIP», Ykpaia, 02160, m. Kuis, Xapkiscbke woce, 50. Ten./dakc: +38(044) 292-30-91; +38(098) 682-39-69. p arm

[Aana inpopmauia npusHaueHa ana dpaxisyis y chepi oxopoHu 3a0pos's. MosHa iHGopMawia MiCTUTbCA B IHCTPYKLT
ANA MEAUYHOTO 3aCTOCYBaHHA Npenapary.
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. HA MELVLIIHAL

AKTYAJIBHI AKTYAJTBHI AKTYATTBHI TV TYAN T 5
AKTYAITHI
MATAHHF MUTAHHA MTAHHA MATAHHA | FUTARDA  ACAT woan s

NEAIATPIl ' HE®POMOII ANEPFONOTIi | MEOWUMHM | HEPBOBUX y  VITAHHA  RWTAHHA  (VTARHS

Vy MpaKTULi aKTUL i
CIMEWHOIO NIKAPA 0 NIKAPA

HEBIOKNALHUX XBOPOB  KATACTPO®  Ta XocricHoi I TEPIATPIT
CTAHIB aonoMoru

[HCTUTYT cimelnHOT MeanuUmHY HalioHanbHOro yHiBepcuUTeTy OXOPOHU 340POB’A YKpaiHU iMeHi
MJ1. Wynuka cninbHo 3 BugaBHMUYMM JOMOM «3acaBCbKU» Breplue B YKpaiHi 3anoyaTkyBas
NPOEKT — Cepito HaBYasIbHUX NOCiOHKKIB «CiMeHa MeanLMHaY, 3a 3ara/ibHO pefaKLi€ aka-
pemika HAMH Ykpainu, npodecopa 0.B. BopoHeHkKa, npodpecopa O.I. LLlekepu Ta 3aBigyBavis
kadenp HauioHanbHOro yHiBepcuTeTy OXOpOHM 300poB’a YKpaiHu imeHi [1J1. LLynuka, 3a akTy-
ANIbHUMM HanpAMKamu ciMerHoT MeguumvHN. igrotoBKoo MaTepianiB KOXHOro HaByasibHOro
NocibHMKa 3alMaloTbca Kpalli GaxiBui NicnsanMniIoMHoI OCBITU YKpaiHu.

MocibHUKM peKoMeHAO0BaHI 4O APYKY BUEHO pafoto HauioHanbHOro yHiBepcUTeTy OXOpo-

HI 300poB’A YKpaiHu imeHi MN.J1. Wynuka Ta LleHTpanbHUM MeTOANYHNM KabiHeTOM 3 BULLOI

MefunyHoi ocgitv MO3 YKpaiHu.

B PAMKAX CEPII «CIMEVIHA MEOVLIVIHA» BXE BULL Y CBIT TAKI KHUTA:
o AKTyanbHi MMTaHHA NegiaTpil y NpakTuUi cimeiHoro nikaps.
e AKTyanbHi MMTaHHSA HEPBOBMX XBOPOOG y NpaKTULli CiMeHOro fikaps.
e AKTyanbHi MMTaHHA Hedponoril y NpaKTuLli CiMenHoro nikaps.
e AKTyanbHi MMTaHHA repoHTONOrii Ta repiaTpii y npakTyiLi ciMeliiHOro fikaps.
e AKTyanbHi MMTaHHA MeQULINHN HeBigKNagHUX CTaHiB y NpaKTuLi CiMeiHOro Jlikaps.
o AKTyanbHi NMTaHHA ¢TU3iaTpily NpakTuui cimeriHoro nikaps.
e AKTyanbHi MMTaHHA aneprosorii y NpakTuLi CiMeiHoro nikaps.
o AKTyaslbHi NTaHHA aKyllepcTBa Y NpaKkTuLi CiMernHoro nikaps
e AKTyanbHi MMTaHHA NaniaTMBHOI Ta XOCMiCHOT JOMOMOIM Y MPaKT1Li CiMeHOro nikaps.
o AKTyanbHi MMTaHHA pagialiiiHOT MeANLIMHI Y NPaKTWLi CiMelHOro Nikaps.
o AKTyanbHi MMTaHHA MeAULIMHU KaTacTpod y NpaKTuLi cimeliHOro nikaps.
o AKTyanbHi MMTaHHA cepLieBO-CYAMHHNX XBOPOO Yy MpaKTuLi CiMeliHOro nikaps.
o AKTyanbHi MMTaHHA BHYTPILWHIX XBOPO6 y MpaKTu1Li CiMeliHOro nikaps.
e AKTyanbHi MMTaHHA NcuxiaTpil y npakTuui cimeiHoro nikaps.
e AKTyanbHi MMTaHHA opTanbMonorii y NpakTyLi CiMelHoro fikaps.
e AKTyanbHi MMTaHHA eHAOKPUHOMOTIT Yy NpaKTuLi CiMeliHOro nikaps.
o AKTyanbHi MMTaHHA riHeKonorii y npaKkTyLi ciMeiHOro Jlikaps.

AKTYAJTbHI
[NTAHHA,

MEAUUMHU  naniATuBHol FEPOHTONIOTIi ~ ®TU3IATPIT
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