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Beryn

Ominka aiacromunoi QyHKuii aiBoro muryHouka (JIII) moBunHa OyTH
IHTErpaJIbHOIO YACTUHOIO PYTHHHOTO eXOoKapaiorpadiqHoro J0CHIKEHH I, OCOOIMBO Y
MAIEHTIB 13 CKapraMu Ha 3aIMIIKY Yd 1HIIMMH CUMIITOMAMH CEPIIEBOi HEAOCTATHOCTI
(CH). bau3bko MOJ0BUHU YCIX XBOPHUX 3 BIIEpIlle BCTaHOBICHUM JiarHo3oM CH MaroTh
HOpMaJIbHY 200 cyOHOpMaIbHY (He3HAUHO 3HIDKEeHY) (ppakitiro Bukuay (OB) JIII. [um
MarieHTaM BCTaHOBIOEThCS «miactomiuyna CHy [1], mo 3a kmacudikariero
VYKpaiHChbKOTO TOBapUCTBa Kap110J10riB Bianosigae aiarnosy «CH 13 30epexkenoro
ckopotauBoro pyHkiiero JIII™. Oninka aiactonivyHoi (yHKIII Ta TUCKY HallOBHEHHS
JIII mae Benuye3He KIiHIYHE 3HaYEHHs U1l TU(PEepeHLIMHOI JIATHOCTUKU IbOTO CTaHy
B1JI IHIIUX XBOPOO, 1110 CYMPOBOKYIOTHCS 3aUIIKOI0, TAKUX SIK JIET€HEBA T1IepTEH31s
Ta 1HIII, JIJI1 OI[IHKU IIPOTHO3Y Ta BU3HAYCHHS M1JIETII01 Kap/I1ajJbHOI MaTOJIOT1I0 3
METOI0 BUOOpPY HaWKpaIoi JIIKyBaJIbHOI CTpaTerii.

Tuck HanoBHeHHs JILLI o1iHIOETHCS IHBAa3UBHUM IUISIXOM 3 BU3HAYCHHSIM
CEPEIHbOIr0 TUCKY 3aKIMHIOBAHHS JIETEHEBUX KAIUJIAPIB UM CEPEIHBOIO TUCKY B JIIBOMY
nepezacepai (JIIT) (B 060X Bumaakax 3a BiICYyTHOCTI MITPAIBHOTO CTEHO3Y), KIHIIEBO-
aiactomiunoro tucky JIII (KT JIIL; Trck B MoMeHT movaTky komiiekcy QRS EKT
a00 Oe3mocepeIHbO M 3aKiHUCHHS TPAHCMITPaIbHOT XBUJII A), Ta A1aCTOIIYHOTO
tucky B JIIII nepen xBuiero A (Puc. 1). Xoua 3HaYCHHS IIMX THCKIB € PI3HUMHU B
a0COJIIOTHHUX 3HAYEHHSIX, BOHU OJIM3bKO OB sA3aHi, Ta nepeadadyBaHo 301IbITYIOTHCS
mpu natojorii miokapay, npu yomy KT JIIII 361nb1ryeThCcst paHimie miiBUIICHHS
cepennboro tucky B JIII. IIpoTarom octanHiX ABAALATH 3 YUMOCH POKIB
exokapaiorpadis (ExoKI') rpana nenTpaibHy poib B OLiHII AlacToaiuHoi GyHkiii JIIL.
Merta 1aHOTO TOKYMEHTY — 3a0€3MeYUTH 3p03yMUIAN OTJIs/T TEXHIK Ta METOJIUK, Ta
BAXKJIUBICTH OIIHIOBaHMX MapameTpiB gAiactonu JIIII, a Takox HagaTH peKOMeHaaIlii 3
HOMEHKJIATypHU Ta BiIOOpakeHHs JaHUX mpo aiactoniuny ¢yakiiro JIII B 3akmroueHHIX
exokapiorpadiuHoro o6cTexkeHHs y nopociux. JaHi pekomenaanii 6a3yroThcs Ha
Pexomennanisix €Bpornericbkoi acomiaii 3 ExoKI', kpuTuuHOMY OTJIs1/11 HasIBHUX
JITepaTypHUX JaHUX Ta €KCIEPTHOMY KOHCEHCYcCl wieHiB BeeykpaiHehkoi acorianii

¢axipiiB 3 ExoKI'.



|. Dizionoris

OntumanbHas @yskiis JILI 3amexuTh Big HOro 31aTHOCTI IUKITYHO 3MIHIOBATHUCS
B JIlalla30HI IBOX CTaHIB: 1) MOAATIMBOI KaMepH B M11acTOY, 110 Ao3Bostsie JIL
HanoBHIOBaTHUCS KpoB’1o 3 JII1 3 BITHOCHO HU3LKUM THCKOM B HHOMY; 2) JKOPCTKOI
KaMepH B CUCTOJY 3 HIBUJIKO HAPOCTAIOUUM TUCKOM, 1[0 BUTAHSE YAApHUA 00’ €M Ha
BHCOKOMY apTepiaibHOMY piBHI TUCKY. LIImyHOYOK, TakuM 4rHOM, Ma€ J1Bi (pyHKIIIT, 1110
CIIAYIOTH T10 Yep31i: CUCTOJIIYHE BUTHAHHS Ta J1aCTOJIIYHE HAIIOBHEHHS.

Kpim Toro, ynapauit 06’em (YO) Mae 3pocTaTil y BIJIIIOBIIb HA TOTPEOY, TaKy K
¢bi3nyHi BripaBu Ta iH., 6e3 migsuiieHHs Tucky B JII1 [2]. Teopetndno onTuManbpHa
kpuBa Tucky B JIII Mae 4OTUPHOXKYTHHI KOHTYP 13 HIIBUIKHUM I11HOMOM JI0 TIIKOBOT'O
KIHIIEBO-CUCTOJIIYHOTO Ta IIBUJIKUM MaJIIHHAM J0 HU3bKOTO J1aCTOJIIYHOTO TUCKY, IO
3a0e3neuye MakKCUMalIbHY TPUBANICTh JiacToniuHoro HarmoBHeHHs JIL. s reopeTrnano
ONTUMAaJIbHA CUTYAIISl JOCITAEThCS IUKIIYHOIO B3a€MO/IIEI0 MiodiJIaMEHTIB, Ta Ma€ Ha
yBa3l HeyKopkeHy (pyHkiiro MitpaiasHoro (MK) ta aopraneHoro kinamnasis. [iacrona
MMOYMHAETHCS 13 3aKPUTTSIM aopTasibHOrO Kianana (AK), Ta Bkirodae B cede 4oTupHu
¢da3u: 1) mBuake naginHsa Tucky B JILI miguac 13oBomomivHoro posciadnaenus (IR uu
IVRT); 2) mBunke HanoBHEeHHS; 3) aiacTasy (He 3aBXKIU — NMPU MOBUIBHIIIIN 9acTOTI
CKOpOYCHB); Ta 4) CKOpoueHHs nepencepas [2].
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Puc. 1 Yotupu dazu giactoian po3Mek0oBaH1 y 3B’SI3KY 3 TOCIIOBHUM 3aIIUCOM
kpuBux tucky B JIIT ta JIIII y cobaku mig anectesiero. [lepiie nepexpects BiAnoBiaae
3aKiHUYEHHIO 130BOIFOMIYHOI penakcarlii (IR) ta Biakputtio MK. B nepmry a3y tuck B
JIIT nepeBumrye trck B JILI, 110 BUKIMKaE MIBUIKE TPUCKOPEHHS TPAHCMITPAIHLHOTO
KpOBOTOKY. ITik paHHROTO TpaHCMITpaJIbHOTO IOTOKY E rpy0o BiamoBigae npyromy
nepexpecTio TUCKY. be3nocepenuro micis nporo Tuck B JIII nounnae nepesuiyBatu
tuck B JII1, m1o croBuIbHIOE TpaHCMITpaTbHUX KPOBOTOKY. L1i AB1 (pa3u BiANOBINAIOTH
mBuAKoMY HanmoBHeHHIO JIIII, sskoMy Hacliiye MOBUIbHE HAIIOBHEHHS PU Make
BiicyTHi# pi3uHuii mix JIII Ta JIIT (aiactaza). [Tiguac ckopoueHHs nepeacepisi TUCK B
JIIT 3n0B nepeBunrye tuck B JILL. ToBcTa cTpisika BKa3ye HA MOMEHT MIHIMAJIbHOTO
tucky B JII, kpamuacta — Ha piBeHb Tucky B JILI nepesn xBuiiero A (CUCTOIO0
nepeacepas), a nynkrupHa — Ha KT JILL. Bepxni rpadiku Oynu 3anucani npu
HopmasibHoMy KJIT = 8 mm Hg. HuxHi rpadiku Oynu 3amucani miciis nepeBaHTaXEeHHs
00’emom Ta migsuiennst KT JILI qo 24 mm Hg. [TomiTeTe, 1110 Ha HUKHIX rpadikax
pi3HuIll Mixk Tuickamu B JIII Ta JIIT cyTTeBO OinbIIIi, 1110 B1IOMBA€E 3HUKECHHS
nogaTiauBocTi JIIT Ta JIII. CkopoueHHs nepeacepasi IPU3BOIUTD JI0 PI3KOTO
nigsuieHHs Tucky B JIL, a tuck B JIII 3 Tpynom pocsrae piBHs niasumienHs KT JIILI.
(Courtesy of T. C. Gillebert and A. F. Leite-Moreira.)

[Tinpumenus Tucky HanmoBHeHHS JIII € TotoBHUM (h1310JIOTIYHUM HACITIIKOM
miactomiunol aucdyHkiii [2]. Tucku HAMOBHEHHS BBAYKAIOTHCS MiABUIICHHUMH TIPH
MIBUILEHHI TUCKY 3aKIuHIOBaHHs JiereHeBux Kanuisipis (T3JIK) mo 12 mm Hg 1 Bue,
a6o nipu KT JIII > 16 mm Hg [1]. Y 3m0opoBux cy0’exTiB THCK HarmoBHeHHS JILIT
migyac (pi3MYHOro HABAHTAXKEHHS 3MIHIOETHCS MIHIMAILHO. [[i1BUILIEHHS TUCKY
HanoBHeHHs JIII migyac ¢pi3MuyHOTO HAaBaHTaXEHHS 0OMEXKYE TOJIEPAHTHICTH /10
HABAHTAXKEHHS Ta MOKE CBIYUTH PO 1aCTONIUHY AUCHYHKIIIO. THCK HATOBHEHHS
JIII BU3HAYAETHCS XapaKTEPOM HAMIOBHEHHSI Ta TACUBHUMU BIACTUBOCTSIMU cTiHOK JIII,
aJie TaKoXK MOKe OyTH MOJTyJIbOBAaHUM HETTOBHUM PO3CIIA0JICHHSIM MiOKap/a Ta
BapiabENIbHICTIO TOHYCY M1OKap/a.

Ha monexynspHOMy piBHI IUKJTIYHA B3a€MOIisI Mio(1TaMEHTIB IPU3BOAUTH J10

(hopMyBaHHS ITUKITYy CKOPOUYEHHS Ta po3ciaadiieHHs: Miokapay. Po3cnabienns



(penaxcarrisi) € mpoLECOM, i Yac sIKOTO MIOKap/ Miciisi CKOPOUECHHSI TIOBEPTAETHCS 10
CBOIX MOYaTKOBUX HEHANIPYKEHUX JIOBKUHU Ta TOHYCY. B HOpManpHUX cepiis B yMOBax
HOPMAJIbHOTO HABAaHTAYKEHHS peJIaKcallis MiIOKap/ly € IPaKTUYHO IMOBHOIO MPU
MmiHiMaabHOMY THCKY B JIIII. CkopodeHHs Ta penakcallis MioKap/ Iy BiTHOCSATHCS JI0
OJIHOTO ¥ TOTO 3K CaMOI'0 MOJICKYJIIPHOTO MPOLIECY TPAH3UTOPHOT aKTUBAIIll MIO3UTIB Ta
ayXe TicHO B3aemoroB’si3aHi [3]. CTymniHb penakcallii KOHTPOJIIOETCS PIBHEM
HaBaHTa)XCHHS, IHAKTHBAIII{ Ta aCHHXPOHIi [2].

[TinBUIIIEHHS MTiCAsSTHABAHTaXKEHHSI a00 MI3HBOT'O CUCTOJIIYHOI'O HABAHTAXKEHHS
CIIOBUIBHIOE PeJIaKCallito Miokapaa, 0COOIMBO B KOMOIHAIIIT 3 M1BUILIEHUM
nepeIHaBaHTaKCHHSIM, TAKUM YHHOM JIOJAF0YH JI0 MIBUIICHHS THCKY HarlOBHEHHS [4].
InakTuBaIIis MioKap/ia MoB’sA3aHa 3 MpollecaMy BUBIJILHEHHS KaJIbIIIIO 13 ITATO30JI Ta
PO3’€THAHHIM MICTKIB, 110 3HAXOJATHCS 1]l BIUIUBOM DSy MPOTETHIB, PETYIIOYNX
roMeocTa3 Kajibllito [5], MUK 34eIICHHS-PO3YCIUICHHS MICTKIB aKTUHY-Mi03HHY [2], Ta
CHepreTuyHi nporiecu B Miokapi [3]. MiHiMalbHI perioHalbHI Bapiailii CKOpOUCHHS Ta
po3ciiabieHHs 1o Yacy € (PiziosoriyHuMuU. BTiM, AUCCUHXPOHIs penakcailii 0y/e
MPU3BOIUTH 10 TOPYIICHHS B3a€EMO/IIT MIXK PAHHIM PO3TITYBAHHSAM CTIHOK B JIESIKUX
CEerMEHTax Ta MOCTCUCTOJIIYHUM CKOPOUYEHHSIM 1HIIIMX CETMEHTIB, 110 Oyjie J0/1aBaTu A0
CTOBLIbHEHHS T100abHOT penakcariii JIII Ta miaBHUIIEHHIO TUCKY HOTO HanOBHEHHS [6].

[IBuakicTe 3aranpHOi penakcaiii JILI BimoOpakaeTbcst MOHO €KCITOHEHITIATEHOIO
kpuBoto najaiHasg Tucky B JIII, mo nependavae Bucoky kopensiito (r >0,97) 3
peaTbHIM MOHOEKCTIOHEHIIIAIbHUM TaJIIHHSIM THCKY B moposkuuHi JIII. Tay (t) €
HIMPOKO 3arajJbHONPUUHITUM 1HBa3UBHUM NOKa3HUKOM penakcarlii JIII, mo nocsarae
CBOT0 3Ha4eHHs Ha 97% depes vac, mo Bignosigae 3,5t micist dP/dty,,. Jliactomiuna
aucyHKIT BU3HAYAEThCS 3HaYeHHAM T >48 mc [1]. Ha noaaTok, mBHUAKICTh peakcartii
Ma€ OIIHIOBATHCS TaKoxk 3a jgoromororo dP/dty,, JILI, Ta (HenpsimMo) yacom
i3oBosromiuHO1 penakcaiiii (IVRT), a00 4acoBUM iHTEpBAIOM MiXK 3aKPHUTTIM
aopranpHoro Kianany (AK) ta Bimkputtsam miTpansHoro kinanany (MK).

Hanosuenns JIII Bu3HavyaeThbCsa B3aeMoO1€r0 MK THCKaMu HaroBHeHHs JIIII ta
BJIACTUBOCTSIMU HarioBHEHHs. L1 BIIacTUBOCTI HAIIOBHEHHSI OMUCYIOTHCS JKOPCTKICTIO

(AP/AV), abo 3BopoTHO mpomnopiiiiHo nogatausicTio (compliance) (AP/AV), Ta



3BHYANHO BIIHOCATHCS 10 KIHIIEBO-A1aCTOJIIYHUX BiacTUBOCTeH. commonly refer to end-
diastolic properties. 11i xiHII€BO-11aCTOIIYHI BIIACTUBOCTI BU3HAYAIOTHCS JCKIIBKOMA
30BHINTHIMH Ta BHYTPIIIHIMU (pakTopamu. [0 30BHINIHIX MEPEBAKHO BITHOCATHCS THUCK
3 00Ky MepHuKapay Ta MIKILTYHOUKOBA B3aeMOis. BHyTpimiHI (hakTopy BKITFOYAIOTh
KOPCTKICTh MIOKapy (KapaiOMIOIUTIB Ta €KCTPAICTIOJIIPHOTO MAaTPHUKCY),
MioKap/IiajbHe HaIlPYKEHHS, FTCOMETPI0 MOPOKHUHHU Ta TOBIIUHY CTiHOK [5].

KopcTkicTh kKamepu ONUCY€E B3aEMO3B 130K TUCKY-00’emy JIII, 110 MaroTh
NeKiIbKa BUMIpiB. PoOo4a sKOopCTKICTh B Oy/Ib-IKHU MOMEHT Yacy JOPIBHIOE HAXUITY
TaHTCHINATBLHOT JOTHYHOI 10 KpuBoi (AP/AV ) Ta Moxe OyTH MpUOJIM3HO O0UHCIIeHA
TUIBKO 3 IBOMa TOYHUMH BUMIpamMH THCKY-00’eMy . Jliactoniuna nucyHKIii
BU3HAYa€ThCs NMpH 3HaueHH] HaxmiyS >0,20 mm Hg/mL [7]. 3 iHmoro 60Ky, MOKIHUBO
oXapakTepu3yBaTu kopcTkicTh kamepu JIIII yepe3 TpuBamicTh A1aCTOIM KPUBOIO
€KCIIOHEHTH, 1110 BIJIMOBIJA€ BITHOMICHHIO THCKY 10 00’ emy JILLI. BignoBigna kpuBa
MO>K€ OYTH 3aCTOCOBaHa /10 B3a€EMOBIJHOCHHU THCKY Ta 00’ €My OJJHOTO CKOPOUYEHHS
JIII 91 10 K1HIIEBO-A1aCTOJIYHOI KPUBO1 TUCKY 00’ €My, MOOYA0BaHOT 32 IOMTOMOTOIO
yCepeIHEHHS MPABOT0 HUKHBOTO KyTa MHOKUHHHX TMETENIbh TUCKY-00’ €My, OTpPUMAaHHUX
MIPH PI3HUX TUCKAaX HAIIOBHEHHs (PI3HUX yMOBax NepeaHaBaHTaxeHHs). OcTaHH1l
METOJI Ma€ MepeBary, K TaKuH, 1110 € MEHIII 3aJICKHUM B1Jl MOMEHTaJILHOTO
MIOKapiaTbHOTO PO3CTa0JICHHS .

[leBHMIT acTIeKT A1aCTOMIYHOI (PYHKI[IT OB'I3aHUM 3 TOB3JOBXKHBOIO (DYHKLIIEIO T
cKpy4yBaHHsM (Topciero). Torrent-Guasp Ta cmiasT. [8] onmucany, sk MUTYHOUYKH MalOTh
710 TIEBHOI MipU aCUMUTIOBATUCS Yy €MHUN M’ SI30BHM TSDK, 1[0 MOYMHAETHCS 3 IPABOTO
nutyHouka (ITHT) mig kopeneM nereneBoi aprepii (JIA) Ta popMye noBiiHY cripaib,
110 po3mnoBcroKyeThes Ha JILL, ne 11 1HmmMil KiHelh MPUKPITUTIOETHCS 10 aopTH. LIs
MOIBIifHA CIIipajibHA OpIEHTAIliSl M’ S30BUX BOJOKOH MPU3BOUTH J1I0 CUCTOITYHOTO
CKpy4yBaHHsI (TOPCIiT) Ta A1aCTOMIYHOIO PO3KpYy4YyBaHHs (TOPCIOHHOT Biagayi).

KurouoBi MoMeHTH

(1) HiacToniuna hyHKIIIS € TIOB’A3aHOIO 3 PO3CIIa0JICHHAM (pellakcalliero) MioKapTy

Ta macuBHUMHU BiactuBocTsIMH JIL, Ta MOAYMIOETHCS TOHYCOM MiOKapy.



(2) Po3cabiieHHs MiOKaply BU3HAYAE€THCSl HABAHTAKCHHSIM, 1HAKTHUBAIIIEIO Ta
HEOHOPIAHICTIO MiOKap/a.

(3) XKopctkicTh MioOKapaa BU3HAYAETHCS KapAiOMIOIMTAMHK Ta IHTEPCTHUI[IAIbHUM
MaTPIKCOM (CTYIIEHEM BHPaKEHOCTI (iOpo3y).

1. B3aemo3B'si30k Mop(do1oriuHux Ta PyHKIIOHAJIbHUX 3MiH NPHU
aiacToJiuHii TucHyHKIii

A. T'ineprpodis JIII

Xoua giactoniyHa JUCHYHKINS HE € PIAKOIO Y MAILIEHTIB 3 HOPMAJIbHOK TOBIIUHOIO
ctinok JIIII, rineprpodis JIII € onHiero 3 HaYacTIMX 11 IpUYKH. Y MAI[i€HTIB 3
niactoiiyHoi cepiieBoro HepoctatHicTio (CH), To6T0 CH 13 30€pekeHOI0 CUCTOIIYHOI0
¢dynxkuiero JIII, yacTo ciocrepiraerbesi KOHIIEHTpUYHA TinepTpodist (MiABUIIICHHS Macu
Ta BIJHOCHOI TOBIIIMHU CTIHOK) YM PEMOJICIIIOBaHHS (HOpMaJibHa Maca MpH MiBUIICHHI
BiIHOCHOT ToBIIMHU cTiHOK) JIII. [ HaBnaku, ekcuienTpuyHa rineprpodis JIII
(3011BIIIEHA Maca MPU HOPMaJIbHIM BIHOCHIM TOBIIUHI CTIHOK) 3BUYaHO BUSBIIIETHCS Y
xBopux 13 3HMKeHOo0 OB JIIII. BHacnigok BUCOKOT pO3MOBCIOKEHOCTI TepTeH3Ii,
0CcOo0MBO B JIITHIN nomyssii, rineptpodis JIII € nyxe yactum siBuiem, a
TIMEePTEH3UBHE CEPIIC € HAMYACTIIINM CTaHOM, 10 MPU3BOIUTH 10 AiacToiunoi CH.

HaiikpaiuMm, xo4a il caMuM TPYyJAOMICTKUM METOJIOM BU3HAYEHHSI MAaCH MI1OKapLy
(MM) JILI € 3-Bumipnaa ExoKI" [9]. Tum He MeHIII, [IJTKOM MOKIMBHM Ta TOPEYHUM B
PYTUHHIN KIIHIYHIN npakTuil € BumiptoBanass MM JIL 3a nonomoro 2-BUMIpHOi
ExoKI 3rizHo HemoaaBHO OMmy0IiKOBaHUX PEKOMEH A Y KpaiHChKO1 acoriarii
daxisiiB 3 ExoKI" Ta AMepukancskoro ToBapuctia 3 ExoKI™ [10]. s KiIiHIYHUX HiICH
Oa)xaHO BU3HAYaTH NMpUHaiMHI ToBIIMHY cTiHOK JIIII, a kpaie 1 macy Ta iHaeKC Macu
miokapza JIIII asist G1IbIIT TOYHOTO 3aKTIOYEHHS TIPO J1aCTONIYHY (PYHKITIIO Ta TUCK
HanoBHeHHs JIII.

[Tpu matonoriuniii rineptpodii Miokapay po3ciadbnenus JIII 3pugaitno
CHIOBUTBHEHE, 1110 3HWXKYE JTOJTF0 PAHHBOTO JI1aCTOIYHOTO HarmoBHEHHsI. [Ipu HasBHOCTI
HOpMaJIbHOTO TUCKY B JIIT cCiOBUIbHEHHS peakcallii IpUBOAUTE A0 301IbIIICHHS

MUTOMO1 Baru CUCTOJIM Mepezcepp y 3araibHomy HanoBHeHHI1 JII. Takum unnowm,



nepeBakaHHs MUTOMOT Bar paHHbOT'O HATIOBHEHHS, a HE MEPEICEPAHOTO, Y XBOPHX 3
MATOJIOTIYHOIO TiNepTpodi€ro CBIAYUTH MPO MiABULIICHUH TUCK HarmoBHeHHs JILLI.

B. O0'em JIII

Busnauenns 06’emy JIII € BUCOKO BiITBOPIOBAaHUM Ta HAAIMHUM y OUTBIIOCTI
BUIQ/IKIB, IPU YOMY HAHO1IBII TOUHI BUMIPIOBAHHSI BIITBOPIOIOTHCS B alliKaIbHUX 4- Ta
2-kamepHux aocrtymax [10]. L{g omiHKa € KIIHIYHO BaXXJIMBOIO, TOMY IIIO ICHY€
JOCTOBIPHMI BUCOKUH B3a€MO3B’ 130K MK pemoaentoBannsm JII1 ta
exokapaiorpadiuHUMH MOKa3HUKaMu aiactoiiunol gpyukmii [11]. Btim, momnmiepiBebki
IIBUJKOCTI Ta YaCOBI IHTEPBAJIM BIJOMBAIOTh MUTTEBI TUCKU HAIIOBHEHHS
0e3rocepeIHbO B MOMEHT BU3HAYEHHSI, B TOM Yac sk 00’ eM JIII BigOMBae KymynsTUBHI
e(eKTU KOJIMBaHb TUCKIB HATIOBHEHHS MPOTITOM MEBHOTO Yacy.

BaxxnuBuM € crioctepekeHHs Ha 0a3i 00cepBalliiTHUX JOCIIIKEHbB, 1110 BKIIOYAIN
6,657 narienTiB 6e3 nonepeaHboro anamuesy Gpiopussiii nepeacepap (PII) Ta kiaiHIYHO
3HAUyIIO] KJIAMAHHOI IATOJNOri, 1m0 iHaeke 06’ emy JIIT >34 Mu/M* € He3aneKHIM
MPEAUKTOPOM CMEPTHOCTI, po3BUTKY MaHipecTHOoi CH, ®DII Ta imeMiuHOro 1HCYyIbTY
[12]. BriMm, TpeOa mam’sitatu, 1o aunaraiiis JIIT Moxe crioctepiraTucs y XBOPHX 3
Opaaukap/i€ero Ta 30UIbIIEHHSIM BCIX YOTUPHOX KaMep, aHEMIEIO Ta IHIIMMU CTaHAMH,
0 CYIPOBOIKYIOTHCS 301TIBIIIEHHSIM CEPIIEBOTO BUKH Y, TpinoTiHHIM Ta DII, kiniHiuHO
3HAUYIIOIO MMATOJIOTIEI0 MITPAJILHOTO KJlaraHa HaBiTh MPH BIJICYTHOCTI A1aCTOJIYHOT
mucynkuii. Kpim toro, aunarauist JIIT nocuts yacto HasiBHA y npodeciiiHuX
CIIOPTCMEHIB B3arajii MpH BiICYTHOCTI KapaiaabHOi marosorii (Puc. 2). TakuM unHOM,
BXJIUBO criBBiAHOCUTH 00’ eM JIII 13 3araabHUM KJIIHIYHUM CTaTyCOM MAIlI€HTA,

pO3MIpaMu 1HIIUX MMOPOXKHUH, Ta TONIUIEPIBCLKUMHU MapaMeTpamu posciadneHns JIIII.



LA volume in apical 4-chamber view Mitral inflow at tips by PW Doppler

Puc 2. (3niBa) Kinneo-cucromiunuii (MakcumansHuii) 00’ em JIIT y npodeciitHoro
criopTcMena 3 ingexcom 06’ emy JIIT 33 mu/m®. (Cripasa) Hopmansia rpadika
TPaHCMITPAJIbHOIO KPOBOIIOTOKY, OTPUMaHa 3a JOIOMOI00 IMYyJIbCHO-XBUIIbOBOTO (I1X)
nommiepa (IX/1) y Toro x camoro cy6’ekra. IIIBUAKICTS paHHBOTO JIACTOIIYHOTO
notoky E ckimamana 100 cm/c, a moToky B cuctoiy nepeacepab A — 38 cm/c. V 1iporo
atiera maina micue (dizionoriuna MP, 1o BUHO Ha AOMIIIEPIBCHKOMY CHEKTPI.
3ayBa)kTe HasiBHICTb 301b1IeHOr0 00’ emy JIIT He 3Bakaroun Ha HOpMAJIbHY
MiOKapiaiabHy (PYHKIIITO.

C. ®yukuis JIII

[lepencepns Moayit0€ HAIOBHEHHS LUTYHOUYKA Yepe3 CBOIO PE3EPBYapHY,
NPOBIAHUKOBY Ta HacocHy ¢yHkiii [13]. ITiguac cucToam MUTyHOUKIB Ta iX
130BOJIIOMIYHOT peJlakcallii, KoJId aTplo-BeHTPUKYJIsipHI (AB) kilananu 3aunHeHi,
KaMepH nepeacepAb MPaIioTh Y IKOCTI PO3TSHKHUX pe3epBYyapiB, 10 HAKOMUUYIOTh
KpOB, 110 MOTPAIJIsi€ B HUX 3 BEHO3HO1 IUPKYJIALIT (pe3epByapHuii 00’ iM BU3HAYAETHCS
K 00’eM nacuBHOTO BUnopoxxkHeHHs JIIT miHyc 06’eM 3BOPOTHOTO OTOKY Y JIETEHEBUX
BEHax Ii{yac CUCTONM nepezacepas). [lepencepast Takok € HACOCHOIO KaMepOoIo, LI0
JI0/1a€ TIEBHY JOJII0 10 aJIeKBATHOTO KiHIIEBO-AiacToyiuHoro o6’emy (K1O) JIII 3a
pPaxyHOK aKTHBHOTO CKOPOYEHHS HAMPHKIHII fAiactou (ynapuuit 06’ em (YO) JIIT
Bu3HadaeThes sk 00’ em JIIT va noyarky EKI xBuini P minyc MiniMansHuii 06’ em JIIT).

BperuTi perr, nepencepasi TaK0X BUCTYIAE SIK KOHAYIT (POBIIHUK), IO (PYHKITIOHYE



BiJ BiIkpUTTs AK Ta mpununse GyHKIIOHYBaHHS NEpe]l CKOPOUCHHAM Mepecepis, Ta
Moske 0yTu BuzHaueHuit sk YO JIII minyc cymy macuBHOTO Ta akTUBHOTO 00’ eMiB JII1,
110 BUIIOPOXKHIOIOThCS. Pe3epByapHuil, KOHyiTHUM Ta yaapHuit 06’ emu JIIT MoxXyTh
OyTH po3paxoBaHi Ta BUpaxeHi y BifcoTkax Big YO JIII [13].

[Topymienns pemaxcariii JIII acoritoeThest 3 HIXKYUM 11aCTOJIYHUM paHHIM AB-
IPaJIIEHTOM Ta 3HUKEHHSAM KOHAyiTHOro 00’ eMy JIII, y TOif yac sik 301JIbIIYETHCS POJIb
pe3epByapHO-HACOCHOTO KOMIUIEKCY 3 METOO MiATPUMAHHS ONTUMAJILHOTO KIHIICBO-
niactosiyHoro o0’emy JIII ta Hopmansroro YO JII. ITpu Oiabin mporpecuBHUX
CTYIEHSIX J1aCTOJIIYHOT TUCPYHKIIT Ta 3HUKEHHI cKopoTiauBocTi JIII 301mbp1yeThes
BkJan JIIT y nanoBuenns JIII.

Oxpim YO JIII, cuctoniuna dyukiuis JIIT moxxe OyTu oninena 3a gonomoroto 2D Ta
nommiepiBcbkux BuMipiB [14,15] sk cuna Bukuy JIIT (3amexuth Bia
nepeHaBaHTaXeHHs, po3paxoByeThes Ak 0,5 x 1,06 x mrorma MiTpaabHOTO KUTBIIT X
[tuBuaKicTs miky A]?) Ta kinernuna exepris (0,5 x 1,06 x VO JIII x [mBHAKICT MKy
AJ?). Kpim oro, HemonaBHO omyGiikoBaHi po6oTH, o omiHoBam Aehopmariro (strain)
Ta MBHIKICTH Acdopmarrii (Strain rate) JIIT ta ix KIiHIYHAN B3a€MO3B 30K Y IMAIlI€HTIB
3 @I [16,17]. TToTpiOHI 101ATKOBI AOCTIKEHHS I KPAIOro BUBYCHHS Ta
BU3HAYCHHS POJII IIUX KIHIYHUX XapaKTEPUCTHUK.

D. Cucrojiiynuii Ta AiacTo1ivHUii TUCK y JereHeBii aprepii

MasnidecTHi narieHTy 3 11aCTOJIYHOT JUCHYHKITIEI0 3BUYAITHO CIIOCTEPIraeThCs
MIBUILIEHHS TUCKY B JiereHeBiit aprepii (JIA). Tomy, pu BiICYyTHOCTI JIET€HEBO1
MaTOJIOT1 NiABUIIEHHS TUCKY Y JIA MOKe BUKOPUCTOBYBATUCH K CBIJTOLTBO
niaBuILeHHs Tacky HarmoBHeHH JIL. I HacipaBai Mixk cuctoaiyauM THCKOM Yy JIA Ta
HEIHBA3WBHO OI[iHEHUM THUCKOM HarnoBHeHHs JIIII Oyna BusBIIeHa 3HAUYIIA KOPEISIIIS
[18]. dns po3paxyHky cuctoiiqHOro TUCKY Y JIA (CTjs) BUKOPUCTOBYETHCS MMOCTIHHO-
xBuitboBa (I1X) mommuieporpama TpukycniganbHoi peryprirtaiii (TP) 3 saxoi
PO3PaxXOBYETHCS MAKCUMAJIBHUM TPAIIEHT TUCKY 32 MAKCUMAJILHOIO TIIBUAKICTIO
perypriraitii Ta cucToiuHui TUCK Y ipaBomy niepeacepai (ITI1) (Puc. 3) [19]. V¥
MAIIEATIB 3 BaXKKOIO TP Ta HU3bKUMU CHCTOIIYHUMH IpaJieHTaMU MK IIPaBUM

nutyHoukoM (ITII) ta 1T Tounicts po3paxyHky CTja 3a1€XuTh BiJ HaIIMHOTO



BU3HAUEHHS CUCTOMYHOTO TUCKY Yy 111, 110 € eKkBiBaJI€eHTHUM LEHTPATHLHOMY
BeHO3HOMY THCKY (LIBT).

AHaJIOT1YHO, KIHIIEBO-/11aCTOJIIYHA IBUAKICTh MOTOKY peryprirtaiii Ha kiamnani JIA
(JIP) (Puc. 4) Mmoxxe BUKOPUCTOBYBATHUCH JIJIsl pO3PaxXyHKY I1aCTOIIYHOTO TUCKY Y JIA
(ATxa) [19]. 3a HEoOXximHOCTI, 00MABa [1X-CcUrHAIN MOKYTh OYTH ITiICHIJICHI 3a
JIOTIOMOTO0 300BTaHOTO (D1310JI0TIYHOTO PO3UMHY a00 O(IIIUHAIBHOTO
BHYTPIITHROBEHHOT'O YIBTPa3BYKOBOI'O KOHTPACTY (MOTPiOHA 0OEPEXKHICTH B OIIHII, 00
ICHY€ BIpOTAHICTh NEPEOIIHKN HAIJTUIIKOBUX 1IyMiB curHaiiB). Ominka tTucky B [111
noTpiOHa JuIst 000X PO3PAXYHKIB, Ta MOKE OyTH BU3HAUEHA 33 JOIIOMOT'OK0 OLIIHKU
JiaMeTpy HUKHbBO1 nopoxxHucToi Benu (HIIB) Ta iioro konmBaHp mijgyac AMXaHHsA, a
TaKOX 32 JOTIOMOT'O0 CIIBBIIHOIIEHHS! CUCTOJIYHOI Ta J{1aCTOIYHOT IIBUAKOCTEH
KPOBOTOKY B IEYiHKOBHX BeHax [19].

H T, BU3HAUCHHH 3a JOTIOMOTOIO JIonTiieporpadii, 3BU4aitHO 100pe KOPEIIoe 3
1HBa3MBHO BUMIPSIHUM THCKOM 3aKJIMHIOBaHHS y JiereHeBux Kamnusipax (T3JIK), ta moxe
OyTH BUKOPHCTaHHI B PyTHHHIN npakTuili, sk cyporat T3JIK [20]. OomexeHHsIM
BukopuctanHs [{T;a € BIAHOCHO HU3KA JIOCTYIMHICTh aJICKBATHUX JOMIIIEPIBCHKUX
curnaiis JIP (<60%), oco6yimBo y narieHTiB OJI0KIB IHTCHCHBHOI Tepartii Ta 0e3
BUKOPUCTAaHHS KOHTPACTHUX areHTiB. KpiM TOro, TOUHICTh BU3HAYCHHS TYKE CHIIBHO
3aJIeKUTH BiJl aKypaTHOTO BU3HAYEHHS cepeaHboro Tucky y I1I1, mo Takox mMoxe
BUKJIMKATH 3a0py/IHEHHA B JedKuX Bunaakax. [Ipunymenss, mo cnopigaioe AT, 1o
tucky y JII1, Mae 1ocTaTHIO TOYHICTH Yy Malli€HTIB 0€3 BUPAXKEHOI (TOMIPHOI YU BAXKKO1)
JIEreHeBoi rinepren3ii. BTiM, y MaiieHTiB 3 JIETEHEBUM CYJUHHUM OMOPOM, IO
nepesunrye 200 fiH X ¢ X cM > a60 cepenHiMm TuckoM y JIA >40 mm Hg, JITy4 3BU9aitHO

nekinbka Buiie (Ha 5 mm HQ), Hixk cepenniii T3JIK [21].
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Puc 3. Busnauenns cuctomniunoro tucky y JIA 3 sukopucranusam [1X-cnexktpy TP.
VY nanoro mamieHTa mikoBa mBUAKICTs TP ckinamae 3,05 m/c (TikoBui rpaieHT
nopisatoe 37 mm HQ), a tuck y I nopisaroBa 20 mm Hg. CTJIA nopisaroe 37+20=57
MM HQ).

Freq. 2.0 MHz

4 (V)2 of end diastolic PR velocity = PAD - RAP
4 (2)2 or 16 = PAD — (15 or 20)
PAD =16 + (15-20) = 31-36 mmHg

Puc 4. Buznadenns niactonigHoro Tucky y JIA 3 pukopuctanasm [1X-cnekrpy JIP
(3miBa) Ta IX-crekTpy KpOBOTOKY B MEYIHKOBHX BEHaX (CrpaBa). Y JaHOTO IMaIli€HTa
KIHIIEBO-/I1acTOIYHA MIBUAKICTH MOTOKY JIP ckiamana 2 m/c (rpamieHT TUCKY 16 MM HQ),

a tuck y I1I1 nopiBHroBaB Bix 15 10 20 mm Hg, Takum unaom JITJIA = 16+ (15-20) =



31-36 mm Hg (muB. Quinones et al. [19] aiisa moapoOuis 3 BU3HAYEHHS CEPEIHBOTIO
tucky y IIT).

1. TpancmiTpajbHUA KPOBOTOK

A. OTpuMaHH$ Ta BIITBOPIOBAHICTH

ImmynecHO-XBUIROBA (IX) mommiteporpadis (IX]1) BUKOHY€EThCS B amiKaabHIN 4-
kamepHiid (A4C) no3utii Jyist OTpUMaHHS TPAHCMITPAIBHOTO TPUHOCHOTO
AHTEPOTPATHOTO AIaCTOJIYHOTO MOTOKY Ta HOTO MIBUIKOCTEH IS OIIHKM HATIOBHCHHS
JIII [22]. Konbopose pommiepiBebke kaptyBadHs (KJIK) Moske OyTH KOPHCHUM ISt
ONITHMAJIBHOTO BCTAHOBJICHHS KYPCOPY JOMIIIIEPIBCHKOTO MPOMEHS, OCOOJIMBO TIPU
HasiBHOCTI aunatanii JIII. 3aoxouyeThcs BukonanHs [I1BB s omiHku mBUKocTel
mikiB E (paHHii 11acTOMIYHUM MOTOK) Ta A (Ii3HIH ITOTOK B CUCTOJTY TIepeicepn) epe
BUKOpucTaHHAM [X/] a1 O1Ib1101 BHEBHEHOCT] Y TOMY, 10 OTPUMAHO MaKCUMaJlbH1
mBUAKOCTI. ITicis nboro mpoOHUit 06°eM B 1 10 3 MM BCTaHOBIIFOETHCS M1k
KIHYMKAMU CTYJIOK Mi9ac A1acTOIM IJIs 3alKUCy YiTKOTo mpodiito mBuakocteit (Puc.
2). OnTuMmi3ariist miaCHICHHS CIEKTPY Ta (UTBTPIB HEOOX1THI ISt 4iTKOTO
B1JI00pa)KEHHS MMOYaTKy Ta MPUIIMHEHHS TOKIB jJiacTojiyHoro HanoBHeHHs JIIII. Maitxe
y BCIX MaIli€HTIB MOXJIMBHM 3alUC XBWIb 11aCTOJIYHUX MOTOKIB HanoBHeHHs JITTI
0e3710raHHO1 SKOCTI. 3aMUCH CIEKTPIB TPAHCMITPAIBHUX IIBUAKOCTEH MOBUHHI
OTPUMYBATUCh HA MIBUJIKOCTSAX PO3TOPTKH 25 un 50 MM/C JI7Isl OIIIHKU PECTTiPATOPHUX
KOJIMBAaHb IBUJKOCTEN KPOBOTOKY, 5Kl OyBalOTh JOCUTh BUPAKEHUMH y MALIEHTIB 3
JIETEHEBOIO YH MEePUKAp/I1aIbHOI0 TATOJIOTIE0 (IMB. nami). SAkio Bapiatii BICYTHI,
HIBUJKICTh PO3rOPTKH 3011b1IYIOTH 70 100 MM/C, a 3HaUE€HHS BUBOJATH 3 YCEPEAHEHHS
BUMIPIB 3 TOCTIJOBHUX ITUKIIIB.

B. Bumipu

[IepBuHHI (000B’13K0B1) BUMIpU TPAHCMITPAIILHOTO J1ACTOJIYHOTO KPOBOTOKY
BKJTIOYAIOTh IIBUIKOCTI MKy paHHBOTO HarmoBHEHHsI (XxBHIIA E) Ta misHBOTO
J1aCTOJIIYHOTO HATIOBHEHHSI B CHUCTOJIY TIepeicepAb (XBUJis A), CITiBBIIHOIIICHHS
mBuakocTedt E/A, yac crioBUIBHEHHSI paHHBOTO JiiacToiiuHOro HammoBHeHHs (DT), Ta
IVRT, mo po3paxoByeThCs micis po3mimienns Kypcopy [1BJ] Ha Mexi BUHOCHOTO Ta

npuHocHoro TpakTiB JIII Tak, 100 BojgHOYAC BIIOOPA3UTH CUCTOIIYHUNA KPOBOTOKY



Bukuay y BTJIII ta mouaTok AiacToNIYHOTO TPAHCMITPAIbHOT'O KPOBOTOKY. BTopuHHi
(paxynpTaTUBHI) BUMIpU BKIIIOUAIOTH TPUBAIICTH XBHII1 A (PO3PaxXOBYETHCS 3 TTO3UIIIT
Kypcopy Ha piBHI MITPaJIbHOTO KiJIbIIS), 3arajibHUM Yac (TPUBAIICTh) A1aCTOJIYHOTO
HAIMOBHEHHS, iHTerpas diHiiHOT mBuakocti (VTI1) xBwm A, Ta 3aransauit VT
J1aCTOJIYHOTO TPAHCMITPAJIBLHOI'O KPOBOTOKY (32 SIKMM MO>KHA BU3HAYUTH (DPaKIIIIO
HaroBHeHHs JII1) mpu po3TaryBanHi MpoOHOTO 00’ €My Ha PiBHI MITPAIbLHOTO KUIBIIS
[22]. BaxumBo po3mizHaBaTH CepeaHbOIIACTONIYHUN MOTIK. Y 30POBHX CY0 €KTIB
MOKE PEECTPYBATHCS HU3BKOIIBHUIKICHI TOTOKH B JilacTa3y (MpoMiXKOK Mix Tikamu E Ta
A TiT9ac IPUKPHUTTS CTYJIOK KJamaHy, KOJU MOTIK MaiKe TMPUITHHSIETHCS] BHACIITOK
BHUpiBHIOBaHHS THCKY Mix JIIT Ta JIIII). Ane npu 301/1bII€HH] IIBUIKOCTI CEPETHBO-
aiacToNYHOro MoToKy (>20 cMm/c), BOHH MOXYTh OyTH 03HAKOKO 3HAYHO CIOBUILHEHOT
penakcarii JIII Ta migBumeHoro Tucky HarmoBHeHHs JIIII [23].

C. HopmasbHi 3HAYEeHHS

[Ipu Bu3HAUEHHI HOPMAJILHUX 3HAYEHb IBUKOCTEH Ta YaCOBUX 1HTEPBAIIB
TPAHCMITPAIBHOIO J1ACTOJIYHOTO MOTOKY B MEpUIYy YEPry Tpebda OpIEHTYBATUCH HA BIK.
I[To mipi 3pocTaHHs BIKY 3HUXKYETHCS MIKOBA MIBUKICTh PAHHBOTO J1aCTOJIIYHOTO
notoky E Ta cniiBBigHOIEeHHs E/A, B Toif yac sk DT Ta mikoBa MIBUAKICTH MI3HHOTO
IIOTOKY B CUCTOJY nepencepib A 3poctaioTb. HopManbHi 3HaueHHs HaBeeHi B Tao. 1
[24].

Oxpim aiactoniunoi ¢pyHkii JIII Ta THCKY HATOBHEHHS HA TPAHCMITPAJIbHUN
J1ACTOJIIYHUHN TOTIK BIUTUBAE Psifl IHIUX (PAKTOPiB, BKIIFOYAIOYH YACTOTY CEPIEOUTTS Ta
puT™, iHTepBan PQ, ceplieBuii BUKHI, pO3Mip MITpajIbHOTO Kisbllsd Ta GyHkiis JIIT.
3MIHM 11aCTOMIYHO1 (DYHKIIIT, TOB’sA3aH1 3 BIKOM, MOKYTb BiJIOMBATH CIIOBIILHEHHS
po3ciabieHHss MiOKapy, 10 € OHUM 3 (aKTOpiB po3BUTKY AiacTonaigyHoi CH y miTHix
cy0’€KTIB.

D. Tunu KpoBOTOKY Ta reMOAHMHAMIKA

Tunu TpaHCMITPaTLHOTO KPOBOTOKY BU3HAYAIOTHCS 3a CIIBBITHOIICHHSIM E/A Ta
DT. Bonu Bki04aroTh HOpMalibHy rpadiky, rpadiky nopyuenss penakcarii JIII,
ncesaonopManbae HanoBHeHHs (ITHH) JIII, ta pectpuktrBHOE HanoBHeHHs JIIII.

Busznauenns [IHH Tinbku 3a IBUAKOCTSIMU TPAHCMITPAIBLHOTO TOTOKY MOXKe OyTH



BaXXKUM (1uB. faii). Kpim Toro, iHKOIM COCTEPIraloThCsl HETUITOB1 PO
HAMIOBHEHHSI, HAIPUKJIAJ, TphoX(da3Huil mpodisib A1aCTOMIUYHOTO TPAHCMITPAIHLHOTO
nmoToky. HaiG1pi BupakeHi anoMatii ¢hi31010r1i 11acToIu Ta mpodiiato
TPAHCMITPAIBHOTO KPOBOTOKY YacTO CIIOCTEPIraloThes y JITHIX MAalll€HTIB 3 BAYKKOIO Ta
TPUBAJIOIO TIMEPTEH3IEI0 UM Y TAIEHTIB 3 TinepTpodiuHoro kapaiomionatiero (I'KMIT).

Tab. 1. HopmanbHi 3Hau€HHS TOMIIIEPIBCHKUX J1aCTOIIYHUX BUMIPIB.

[Toxaznuk BikoBa rpyma (pokiB)
16-20 21-40 41-60 >60
IVRT (mc) 50+9 (32-68) | 6748 (51-83) | 74+7 (60-88) | 87+7 (73-101)
E/A 1,88+0,45 1,53+0,40 1,28+0,25 0,96+0,18
(0,98-2.78) (0,73-2.33) (0,78-1,78) (0,6-1,32)
DT (mc) 142+19 166+14 181+19 200+29
(104-180) (138-194) (143-219) (142-258)
Adur (mc) 113+17 127+13 133+13 138+19
(79-147) (101-153) (107-159) (100-176)
S/Djs 0,82+0,18 0,98+0,32 1,21+0,2 1,39+0,47
(0,46-1,18) (0,34-1,62) (0,81-1,61) (0,45-2,33)
JIB AR (cm/c) | 16+10 (1-36) 21+8 23+3 25+9
(5-37) (17-29) (11-39)
JIB ARdur 66+39 (1-144) 96+33 112+15 113+30
(mc) (30-162) (82-142) (53-173)
Cenranpuni 149+2 4 15,5+2,7 12,2+2.3 10,4421
E’ (cm/c) (10,1-19,7) (10,1-20,9) (7.6-16.8) (6,2-14,6)
CentanbHe 2,4% 1,6+0,5 1,1+0,3 0,85+0,2
E’ /A’ (0,6-2,6) (0,5-1,7) (0,45-1,25)
JlatepanbHwmii 20,6+3,8 19,8+2,9 16,1+2,3 12,9+£3,5
E’ (cm/c) (13-28,2) (14-25,6) (11,5-20,7) (5,9-19,9)
JlatepanbHe 3,1* 1,940,6 1,5+0,5 0,9+0,4
E’ /A’ (0,7-3,1) (0,5-2,5) (0,1-1,7)




Hani npexacrasieni sk cepenne £ SD (95% mosipunii inTepBan). 3ayBaxTe, M0
MIBUIKICTh MITpaldbHOTO KUThIA E’ y cy0’ekTiB 16-20 pOoKiB mepexpentyeTbes 31
3Ha4YeHHSAMH Y ¢y0’ekTiB 21-40 pokiB. I{e Tomy, 1110 IBUIAKICTE PYyXy MITPaIbHOIO
kel E’ y miTeit Ta miuIiTKiB 3 BIKOM MPOTPECUBHO 3pocTae. TakuM YHHOM, HIBUAKICTD
E’ y 3mopoBoro 20-pidyHoi JIOAMHHU BUILE 32 HOPMAJIbHY MBHAKICTh Y 16 POKiB, 1110
IPU3BOJUTH JI0 JCIIO HUKYOTO cepeIHboro 3HaueHHs E’ y cy0’ekTiB BikoBOi rpynu 16-
20 pokiB.

*CranaapTHI BIIXWICHHS HE BKJIIOUYEHI, 00 111 JaH1 OyJiM po3paxoBaHi, a He
Oe3rmocepeIHbO 3a0e3MeueHl KIIHIYHUMHU CIIOCTEPEKEHHSIMU 3T1IHO OPUTTHATIBHUX
cTaTei, o Oyiu JKepesiaMH.

JloOpe BU3HAUEHO, 1110 MBUAKICTH MMiKy E mepeBaxxHo BiOMBA€ rpaiieHT TUCKY MIXK
JIIT ta JIII (Puc. 5) niuac paHHbOi 1aCTOJIH, 1, TAKUM YHHOM, HAa HHOTO BILIUBAE
nepeHaBaHTaKeHHs Ta nopymieHHs penakcarii JILI [25]. [Buakicts miky A BigOuBae
rpamiedaT Tucky Mix JIIT ta JIII miggac mi3HRO1 CUCTOJIM, Ta HAa HEl BIIUBAE
nogatiuBicTh (compliance) JIILI ta ckopormBa ¢yukiist JIIT. Ha gac cioBinbHEeHHS
xBuiii E DT BrummBae pemakcarris JII, giactomiuauit Tuck B JIL micis BIAKPUTTS
MITpaJbHOTO KJIanaHy Ta noxammsicts (compliance) JIII (To6To, B3aEMO3B 30K MiX
TrckoM Ta 00’ eMoM JIII). 3MiHM KIHIIEBO-CUCTOJIYHOTO Ta/9H KIHIICBO-I1aCTOJIYHOTO
00’emiB JIL, mpy»xnoi Bigmaui JILI ta/au miacromiyroro tucky y JIII 6e3nocepentno
BIUTMBA€E HA NIBUAKOCTI TPAHCMITPAJIbHUX MIKOBUX IIBUAKOCTEH (TOOTO, MEPEBAKHO

mBHIKicTh E) Ta yacosi inTepBanu (todto, DT ta IVRT).

cm/s

Normal Normal LAP High LAP
/III/’tI/I‘t“t/ Relaxation

Puc. 5. CxemaTtnuna giarpama 3mMiH nIpo(iuito TpaHCMITPAIBHOTO 11aCTONIYHOTO
MOTOKY Y BIJIMOBIIb HA 3MIHH TPAHCMITpaIbHUX TpaieHTiB Trcky (Normal — HopMa;

Normal LAP — nopmansnwuit Tuck y JIIT; High LAP — Bucokuit tuck y JIIT).



E. Kniniune 3acTocyBaHHsl y NaNI€HTIB 3i 3HU:KEHOI0 Ta 30epexenor OB

VY marienTiB 3 nunaTariiHoro kapaiomiomnariero (JIKMII) HezanexxHo Bix eTionorii,
NMOKa3HUKHU [X-CreKTpiB TpaHCMITPAIBLHUX IIBUJIKOCTEH Ta MpodiIiB TpaHCMITPAJILHOTO
nanoHeHHs JII kpaiie kopemntoroTh 3 Tuckamu HarmoBHeHH JIL, dhyHKIIIOHATEHUM
kiacom CH Tta npornozom, Hixk @B JILII [26-47]. [TamienTy 3 mopyieHHsM peiakcarii
JIII maroTh MEHII BUpaXe€Hy CUMIITOMATHUKY, Y TOH 4ac sik ckopoueHHs IVRT, DT, ta
nporpecuBHe 301IbIIEHHS CHiBBiAHOMIEHHS E/A € XapakTtepucTukamu OiIbIil
IPOTPECUBHOI A1aCTONMIYHOI qucyHKIT, 301abIeHHs TUCKY Y JIIT Ta riprmit
¢ynkuionansHui kiac CH. PectpukTtuBHa rpadika HanoBHeHHs JIL Takox
aCOLIIOETHCA 3 OTAaHUM TIPOTHO30M, OCOOJIMBO, SKIIIO BOHA 3aJIMIIAETHCS MICIIs
3HWKEHHS TIepeJHaBaHTaKE€HHA (T.3., HE3BOPOTHE PECTPUKTUBHOE HAITOBHEHH:). TakoX
MICEBJIOHOPMaJIbHA 00 PECTPUKTUBHA rpadika HaIOBHEHHS, aCOL[IHOBaHa 3 TOCTPUM
1H(papKTOM MiOKapja, BKa3ye Ha miaBuieHuit pusuk CH, HecnpusiTIiuBoro
pemojentoBanHs JILL Ta miABUILEHHS CEpLIEeBO-CYIUHHOI CMEPTHOCTI HE3AJIEKHO BiJl
@B JIII.

VY manieHTiB 3 imemiunoro xBopoooro cepist (IXC) [48] uu 'KMII [49, 50], y sikux
@B JIII >50%, moka3HUKU TPAHCMITPATHLHOTO M1aCTOIIYHOTO KPOBOTOKY MOTAHO
KOPEJIOIOTh 3 reMoAnHamikoro. Ile Moxe OyTu OB’ si3aHUM 13 3HAYHOIO BapiaOeIbHICTIO
cTymnens 3aTpumku penakcartii JIII, mo cnoctepiraeThes y UX MaII€HTIB, M0 MOXKE
MPU3BOJUTH 10 PI3HOMAHITHUX BapiaOebHUX TPAHCMITPAIbHUX IPAAIEHTIB TUCKY HPH
noaiOHUX BUXigHUX 3Ha4eHHsIX TUCKY B JIII. PectpuktuBHa rpadika nHanmoBuerHs JIIII
ta 30inbmenHs JIIT y mamienTiB 31 30epeskenoro @B JIII (>50%) acorritoeTses 3
MOTaHUM MPOTHO30M MOAI0HO A0 Takoi y xBopux 3 JAKMII. Taka cutyauist 1ocuth
PO3MOBCIOKEHA TTPH peCTPUKTUBHUX Kapaiomionatisx (PKMII), ocobmmBo mpu
aminoinosi [51,52] ta y penunmnieHTiB micis TpaHcIuianTaiii cepus [53].

F. O0mesxenns

I'padika (mpodine) HanoBHeHHs JIII mae U-koHTypHUI B3a€MO3B 30K 3
niactonyHoi ¢pynkuiero JII, 3 mogiOHMMK 3HaYEHHSIMU Y 3A0POBUX HOPMATbHUX
CyO’€KTIB Ta y XBOPHUX 3 KapAiaJbHOI MMAaTOJIOTIE0. X04a 11 BIIMIHHICTh HE €

npo0sIeMot0 pu 3HMWKeH1M cuctoniuHii ¢ynkuii JILI, ane mpobiema po3nizHaHHS



[THH Ta niactomiynoi CH y mauienTis 13 30epexxenoro @B JIIII Oyna ocHOBHUM
IMITYJIBCOM JIJIS1 PO3BUTKY MHOKUHHHX JOITOMDKHUX METOJUK OIIHKH 11aCTOIIYHO1
(GyHKIIIT, 1110 OOTOBOPIOIOTHCS Y MOCHIIYIOUHMX po3/iiaax. [HmmMu dhakTopamu, 1o
YCKJIaIHIOIOTh IHTEPIPETAIlif0 MOKA3HUKIB TPAHCMITPAIBLHOTO MOTOKY € CHHYCOBA
taxikapis [54], maTosoris mpoOBiIHOCTI Ta APUTMII.

CunycoBa Taxikapais Ta AB-6510kaia nepiioro CTyneHsi MOKyTh TPU3BOIUTH J10
YaCTKOBOT'O 200 MOBHOTO 3NMUTTS mikiB E Ta A. SIKI10 MIBUAKICTH MITPaIbHOTO MOTOKY
Ha TI0YaTKy CUCTOJIU niepeacepap He nepesuirye 0,20 cm/c, MBUAKICTh XBUIIL A MOXKe
3pocTaTH, 1o 3MeHIye criBBiHOmEeHH E/A. [Ipu yactkoBomy 31utTi XBUjb E Ta A
MOke OyTH HEMOKIUBUM BUMIpSITH DT, xoua Ha Bumip IVRT ue BmuBatu He mae. [1pu
®I1 na nanosHenHs JIIII kapauHaNIbHO BIUTUBAIOTH MIBUKI TIEPEACEPi CKOPOUCHHS,
TaKy YMHOM BUMiproBaHHA BHUIKOCTI iKYy E, cniBBigHOmEHHd E/A yn DT He MmoxnuBe,
[Ipu nasiBHOCTI AB-010Kkaau 3:1 a6o 4:1, HassBHI MHOKUHHI NepeCcEP/ll CKOPOUCHHS 3
JAaCTOJIIYHOIO MITpaJIbHOMO perypritaiieto (MP), 1o nepemexkaerbes 3 HENPOBEICHUMU
nepeIcepIHIMU CKOpOoYeHHAMH [55]. V 1mux Bumajakax tTucku B JIA, po3paxoBaHi 3a
nornomMororo mBujkoctei TP ta JIA MoxxyTh OyTH HalKpaluMu 1HANKATOPAMHU
MIJBUILEHOTO TUCKY HanoBHeHHd JILII (mpu BicyTHOCTI 3HaUyIIO1 JIEr€HEBOI MATOJIOTI).

KurouoBi MOMeHTH

(1) IX]] Bukonyetbest B A4C mo3UIIiT ISl OTPUMaHHS IBHIKOCTEH
TPAHCMITPAIHHOTO A1aCTOJIYHOTO MOTOKY JIJIsl OIlIHKK HarmoBHeHHs JIIII.

(2) ITpoOHuii 06’eM MUPHHOIO 1-3 MM BCTAHOBITIOETHCS PIBHO MIXK CTYJIKAMHU
MITPaJIBHOTO KJanaHy IMi4ac CUCTOIM JJIS 3alUCY YITKUX MIBUAKICHUX CIEKTPIB.

(3) OcHoBHI (MepBHUHHI) BUMIPH BKJIFOYAIOTh MiKOBI MBUIAKOCTI E 1 A,
craiBBiguomennsa E/A, DT ta IVRT.

(4) Ipoodini aiacTONIYHOTO MITPAIEHOTO KPOBOTOKY BKJIFOUAIOTh HOPMAJIbHE
HanoBHeHHs, opymeHHs penakcarii JILL, [THH ta pectpuktuBae nanoBuensst JILI.

(5) ¥ manienTie 3 JIKMII pizHoi etiosorii mpodii TpaHCMITPaIbHOTO
J1aCTOIYHOTO KPOBOTOKY HAITOBHEHHSI Kpallle KOPETIOIOTh 3 THCKOM HaroBHeHHs JILII,

¢dynkionansHuM kKiacom CH ta npornozom, aHixk B JIIII.



(6) Y xBopux 3 IXC Ta 'KMII 3 @B JIL >50% mBHIKOCTI TPAaHCMIiTPaTBHOTO
J1aCTOJIIYHOTO KPOBOTOKY CJ1a00 KOPENIOIOTh 3 TEMOJUHAMIKOIO.

V. IIpoda BanbcaabBu

A. OTpuMaHH$ Ta BIITBOPIOBAHICTH

[IpoGa BanibcanbBu BUKOHY€ETHCS LUISIXOM CUJIBHOTO HanpyxyBaHHs (06113bK0 40
MM HQ) 6e3 BHI0XY Yepe3 HiC U POT, 1110 MPU3BOIUTH 10 CKJIAJHOTO FeMOAMHAMIYHOTO
nporiecy, 1o Bkitodae 4 dasu [56]. [Tiquac da3u manpyxyanss (pasa 1) BinOyBaeTbes
3MeHIlIeHHs nepeaHaBanTaxkenns JILI, mpu oMy crocrepiratoThes MeBHI 3MIHUA
TPAHCMITPAIBHOTO KPOBOTOKY, IO JI03BOJISIOTH BIAPI3ZHUTH NPO(D1UII HOPMAIBHOTO Ta
[THH JILI. ITamieHT MOBMHEH F'€HEPYBAaTU JOCTATHE 3YCUIUIA JIJIsl HAPOLTYBaHHS
BHYTPIIIHBOTPYTHOTO TUCKY, Y TOM yac sik BukoHaBelb ExoKI™ mae yrpumaru
MpaBUJIbHY JIOKATI3a11l0 TPOOHOro 00’ €My MK KIHUMKAMU CTYJIOK MITPaJIbHOTO
KJIalaHy migdac npoOu. 3H>KEHHSI MIKOBOT IMBUAKOCTI paHHBO1ACTOJIIYHOTO OTOKY E
Ha 20 cM/c 3BUYAITHO € KPUTEPIEM aJIEKBATHOTO 3YCHJLIA MAaIll€HTA (32 BIJACYTHOCTI
pecTpuKkTUBHOTrO TUMy HanoBHeHHs JIIII).

B. Kuiniune 3acTocyBanus

[IceBgoHopMasnbHa rpadika TpaHCMITPATIBHOTO MOTOKY BUKIIUKAETHCS JIETKUM YU
nomipHUM TiaBuIeHHsSM TUcKyY B JIIT B ymoBax mopytenoi penakcarii JILI. 3 Tiei
MPUYHMHM, 1110 Tpoda BanbcalibBu 3MEHIITy€ NepeHaBaHTaXEHHs Tiqyac ga3u
Hanpy>keHHs, npodins [THH JIIII 3mintoeThes Ha rpadiky nopymenHs penakcanii JIHI.
OTxe, MKOBa MBUAKICTh PAHHBOTO TOTOKY E 3MeHIyeThes 13 mposionramiero DT, B
TOM Yac AK MBUAKICTh MKy A 3aJMIIAETHCS HE3MIHHOIO a00 3pocTae. TakuM YMHOM,
criBBigHomeHHs E/A 3umkyethes [57]. 3 iHImoro 60Ky, mpu HasBHOCTI HOPMaJIbLHOTO
naroBHeHHs JIII o6unBi mikoBi mBUKOCTI E Ta A 3HMXKYIOTHCS TTPOMOPITIHHO, a
cniBBigHOWEHHs E/A, BIAMOBIIHO, HE 3MiHIOEThCA. [Ipy po3paxyHKy CIiBBITHOIICHHS
E/A miggac mpobu BanbcanbBu mOBUHHA BUKOPUCTOBYBATUCH aOCOTIOTHA MIBUIKICTh A
(mikoBa MBUAKICTH A MiHYC MBHAKICTH E niepes mouatkom xBuiti A). Y XBOpuX 3
Kap11aJIbHOIO TIATOJIOT1€10 3HIKEeHHS criiBBiHOIIeHHS E/A >50% € Bucoko
cnienuiyHUM TS TiaBHICHHS TUCKY HanoBHeHHs JIII [57], xoua MeHIMiA BiCOTOK

3MEHILEHHS TAKOK HE 3aBK/IM BKa3y€ HA HOPMaJIbHY J11aCTONIUYHY (QYHKIIO.



Kpim Toro, BiacytHicTs 380poTHUX 3MiH npu [THH um pectpukiii (380poTHa
pectpukiis npu npodi Banscansu Tpanchopmyersesa y [THH) € inaukatopom
HE3BOPOTHOI rpadiKu HAITOBHEHHS.

C. OomexeHHs

["onoBHUM OoOMekeHHsIM poOu BanbcalibBy € Te, 1110 HE BCI 3/1aTHI BUKOHATH 1[I0
npo0y ajgekBaTtHO. KpiMm Toro, npoba He € CTaHAapTU30BaHOIO. Ii KITiHiUHEe 3HAYEHHS Y
PO3pi3HEHHI HOPMAJFHOTO Ta TICEBAOHOPMATBHOIO TPAHCMITPAIIBHOTO KPOBOTOKY
3HU3WJIACS 13 BBEJICHHSM B KJIIHIYHY MMPAKTUKY 3aMUCY IIBUIKOCTEH pyXiB MITPAJIbHOTO
KUIBLIS 32 I0MIOMOT 00 TKAaHUHHOI tonruieporpadii 1i1s O1IbII KUIBKICHUX Ta MPOCTHX
METOJIMK OLIIHKU cTaHy po3ciadienus JILI ta BusHaueHHs Tucky HanoBHenHns JIIII. B
KJIIHIYHUX 3aKJ1aJIax 3 BEJIMKUM MTOTOKOM XBOpUX Mpoba BasibcanbBu BUKOPUCTOBYETHCA,
AK pe3e€pBHUM A1arHOCTUYHUI IHCTPYMEHT y BUNAJAKaX, KOJIM BU3HAYEHHS 11aCTOIIYHOI
(GYHKIIIT JIMIIAETHCS HESICHUM ITICIISL OI[IHKA TPAHCMITPAJIBHOTO KPOBOTOKY Ta BUMIPIB
IIBUKOCTEN KIUIBIIS.

KiarouyoBi MomeHTH

(1) IMpo6a BasbcanbBu BUKOHYETHCS IIISIXOM CHIIBHOTO HAIPyKyBaHHS (OJIM3bKO
40 mm HQ) 6e3 BU10XY uepe3 HIC UM POT, 110 MPU3BOAUTH 0 CKIATHOTO
reMOJIMHAMIYHOTO TIPOIIECY, 1110 BKIItoYae 4 dazu.

(2) Y xBOpHX 3 KapAiaabHOIO MATOJIOTi€I0 3HWKEHHS criBBiaHOmEHHS E/A >50% €
BHUCOKO crieniuiyHuM 1 miaBuieHHs: Tucky HanoBHeHHst JIIII [57], xoua MeHIumii
B1JICOTOK 3MEHIIIEHHS TaKOXK HE 3aBXK/IM BKa3y€ Ha HOPMAJIbHY J1aCTOJIYHY (PYHKITITO.

V. KpoBOTOK B JiereHeBMX BeHaxX

A. OTpMaHH$ Ta BIITBOPHOBAHICTH
IX ]I KpoBOTOKY B JICTEHEBUX BeHaX BUKOHYEThCS B A4C IMO3uIIii Ta JomomMarae B OIIHII
miactomiunol ¢pyukiii JILI [22]. nst npaBuiibHOI JToKaji3alii mpoOHOro 00’ emMy €
kopucHuM BukopuctanHsa KJIK B o6macTi BriaaiHHs MpaBoi BEPXHBOI JIETEHEBOT BEHU. Y
OLIBIIIOCTI MAIliEHTIB HAWKpaIIll JOMIIIEPIBChKI POd1IT OTPUMYIOTHCS TIPU HAXUITI
JaT4yrKa OJIMKYE 10 aliKaJIbHOI S-KaMepHOI MO3HUIII1, KOJIM Bi3yalli3ye€ThCs a0pTaIbHUM
kiamnad. [IpoOuuii 06’ eM po3mipom 2-3 MM po3TanioByeThes Ha rmbOuny 0,5 cm Bif

BICTS y OPOXKHUHY JIET€HEBOI BEHU JJIs1 ONTUMAIBHOTO 3aIIUCY JTONIUIEPIBCHKUX



crekTpiB. PUIbTP CUTHATY TOBUHEH CTOSITH HA JJOCUTh HU3bKOMY PiBHI JIJIsl a/IEKBATHOT
peecTparlii No4aTKy Ta MPUIIMHEHHS 3BOPOTHOTO MOTOKY B JIESTEHEBUX BEHAX B CHCTOITY
nepeacepab (AR). 3ammuc KpoOBOTOKY B JICTCHEBHX BEHAX MOXE OYTH 3alMCaHUi y
npubar3Ho 80% aMOynaTopHUX narieHTiB [58], Xo4ya y XBOprx B yMOBax OJIOKY
IHTEHCHBHOI Tepariii BiITBOPIOBAHICTh peecTpallii 3HauyHo Huxk4a. HalG1ab11010
TEXHIYHOIO Mpo0eMoro € apTedakTy pyxiB cTiHku JII1, BUKJIMKaHI CKOPOUYECHHSIM
nepeacepb, M0 MEPEIIKOKAE TOUHOMY B1TI0OpakeHHIO MBUAKOCTI AR.
PexomenmyeThcs, 11100 3aMuc CIIEKTPIB OTPUMYBABCS Ha MIBUJIKOCTI PO3TOPTKU KaJIpiB
B121 50 10 100 MM/C HanpuUKiHII BUAUXY, 1 100 BUMIpU OYJIM pe3yJIbTaTOM yCEpEIHEHHS
HE MEHIIE 3 MOCIIJOBHUX ITUKIIIB.

B. Bumipu

Bumipu XBUITE KPOBOTOKY Y JIETEHEBUX BEHAX BKIIFOYAIOTH IIBUAKICTh
CHCTOJIIYHOTO MOTOKY (S), MKOBa MIBUAKICT aHTEPOTPAIHOIO 1IaCTOIIUYHOTO MTOTOKY
(D), cnisBigHomenns S/D, cucromivna ¢pakiiis HanoBHeHHs ([HTerpan aiHiitHOT
mBuakocTi motoky (VTI) S/ [VTls + VTlp]), Ta mikoBa mBHUIKICTH 3BOPOTHOTO
KPOBOTOKY B CUCTOJY mepeacepib AR HanmpuKiHIll J1acTou. [HIIII BUMIPHU BKITIOYAIOTh:
tpuBaiicTh xBuIi ARdAUr, pizauist tpusanocti ARAUr ta TpuBanocti XBrii
TPaHCMITpaIbHOTO KpOBOTOKY A (Ar — A), Ta yac crioBiibHeHHss DT xBumi D. Hacrto
peecTpyeThes ABi cucToiuHuX mBHAKOCTI (S1 1 S2), yacTiiie NOMITHUX TPU
nmoioBkeHoMy iHTepBaiti PQ, Tomy mo S1 BigHOCHTBCS 10 penakcarlii nepeacepas. Jms
PO3paxyHKy MIBUAKOCTI S Ta criBBigHOMIEHHS S/D Tpeba BUKOPUCTOBYBATH XBHITIO S2.

C. I'eMmoanHaMivHi 1eTepMiHAHTH
Ha mBukicts S1 nepeBakHO BIUTMBaIOTH 3MiHH y TUCKY B JIII Ta ckopodeHHs i
penakcartis JIIT [59,60], y Toit yac sik xBuiist S2 6e3mocepeiHbo OB A3aHa 3 YAapHUM
00’€MOM Ta pO3MOBCIOIKCHHSM ITyJILCOBOT XBHJII B cymuHHOMY nipeBi JIA [59,60]. Ha
MBUAKICTE XBWJI D BIummBaroTh 3MiHM B HarmoBHeHH!1 JIIII Ta Horo momaTianBoCTI, a
TaKO’K TapaieabHi 3MiHu 1mBHAKoCTI XBwii E [61]. Ha mBuakicTs Ta TpUBAIiCTh
3BOPOTHOI0 MOTOKY B CUCTOJY Tiepeacepab AR BIIMBa€e KIHIIEBO-A1aCTOJIIYHUM TUCK B
JIIII, #ioro mepeaHaBaHTakeHHs Ta cKOpoTauBicTh JIIT [62]. 3HmKeHHS MOIATIMBOCTI

(compliance) JITI Ta migsuienns Tucky y JIIT npu3BoauTh 10 3MEHIIICHHS IITBUIKOCTI



XBWJI S Ta MABUIICHHS MBUAKOCTI XBWI1 D, 1110 MPU3BOIUTE 10 3HIKCHHS
cruiBBigHomeHHs S/D <1, gpakmii cucromiynoro HarmoBHeHHS <40% [63], Ta
ckopoueHHs yacy croBinbHeHHs DT xBuii D 3Buyaitno <150 mc [64]. Tpu nigBuineHHi
KJIT JIL 3pocraroTh mBUAKICTh Ta TpuBaiicth AR (Puc. 6), Tak camo sk 1 yacoBa
pizauIs Mixk ARAUr i TpuBaicTIO TpaHCMITPAIBHOT XBWIII A B CHCTOITY TIEpecep/ib
Adur [48,65,66]. ®I1 npu3BoAUTH 10 MPUTYILICHHS (IIOJIOTO01) XBUJI1 S Ta BIACYTHOCTI
xBuil AR.

D. HopMmaJibHi 3HaYeHHS

Ha mBuakocti kpoBoToky y JIB BrunBae Bik (Ta6. 1). V 310poBHX MOJIOAMX
cy0’extiB MoJoie 40 pokiB 3BUYAIHO CIIOCTEPIraloThesl BUpakeHi xBuii D, ki
B1JIOMBAIOTh NapajiebH1 y yacl TpancMiTpaibHl XBuil E. I1o mipi 30U1b1IEHHS BIKY
criBBigHOIIeHHS S/D 3poctae. Y 310poBuX cy0’ekTiB mBUAKOCTI AR MOXYTh 3pocTaTtu
3 BIKOM, aJie 3BUYailHO HE MEePEBUILYIOTh 35 cM/c. Bullll 3HaUeHHS CBIIYATH MPO

36inbirenni KT JILI [67].

eale: 1563 a5

ale: 173, Ve

Lo

10mms HR

Puc. 6. 3anuc MiTpabHOIO J1aCTOJIIYHOTO aHTEPOrPATHOTO KPOBOTOKY Ha PiBHI
KUTBIIS MITPAJILHOTO KJlamaHa (3J1iBa) Ta KPOBOTOKY B JIST€HEBUX BeHaX (ClpaBa) y
namienta 3 migsumennm KT JILI. 3ayBakte 3HAYHO M1BUIIEHY BUIKICTh

3BOPOTHOIO MOTOKY B cUCTOJy iepeacepabr AR, 1o csarae 50 cm/c, Ta 11 OI0BXKEHY



tpuBaiicth ARdUr >200 Mc OpiBHSIHO 3 Mi3AHBOAIACTOIIYHOIO TPAHCMITPAILHOIO
mBUAKICTIO A, TpuBaicTh TpaHCMITPAIbHOT XBUJIT A Kpallle BChOT0 BU3HAYATH Ha PiBHI
MITPaJbHOrO Kinblig [22].

E. KuiniuHe 3acToCcyBaHHsl Y Nali€HTIB 3i 3HMKEeHOI0 Ta 30epe:keHor0 @B
V nartienTis 13 3amxkeHor0 @B JIII 3HMmKEeHHS] CHCTOMIYHOI (DpakIlii aHTepOTrpaIHOTO
KpoBoTOKY <40% moB’s13aHa 13 3HWKEeHHIM noaaTiiBocTi JIIT Ta 301b1eHHsIM
cepenuboro tucky B JIII. Ile cnoctepexenns, BTiM, Mae OOMEKEHY aKypaTHICTh Y
narieHTiB 3 ®B JILI >50% [48], ®II [68], ypakeHHsM MiTpasibHOTO Ki1arany [69], Ta
['KMII [50]. 3 inmoro 6oky, pizauiss ARdur — Adur € oco0IHBO KOPHCHOIO, OCKLITBKH
1€ € €IMHOIO BIK-HE3aJICKHOIO 03HAKOO MiiBHIeHHs TUCKY B JILII miguac
TpaHCMITpaIbHOT XBHIII A [67], Ta MOXe torioMaratu cTpatu(iKyBaTH MaIli€HTIB 3
nopymeHuM posciadnerasam JIII Ha rpynm 3 HOpMaIbHUM THCKOM HAaIlOBHEHHS Ta 3
nigsuienusm KT JIII, ane nopmansaum cepentiMm tuckom y JIII. Take 1301p0BaHe
nigsuiieHHs KT JIII e nepiioro reMoiuHaAMIYHOIO aHOMAJTI€I0, 1110 B1I0YBAETHCS TIPU
nmiactomiyaui qucdyskii. [nmn qonmiepiBebki ExoKI™ o3Haku, Taki sik MaKCHUMaJIbHUN
po3mip JIII, yac cnoBuibHeHHS TpaHcMiTpaiabHOI XBwil E DT, Ta nceBgoHopmanbHa
rpadika HarmoBHeHHs JILII MOXKyTh BKa3yBaTH Ha IMiJIBUILEHHS cepeaHboro TucKy y JIIT
Ta OLJIBII PO3BUHYTY CTaAir0 aiacTomiuHoi aucdyHkii. Kpim Toro pisauns ARdur —
Adur numaeThcst TOYHOIO 03HAKOIO Y MaIieHTiB 3 HopMmabHoo @B JIIII [48],
naTosiorieto mitpaibHoro kianany [70], Ta TKMII [50]. V mincymok, 3ayBaxre, 110
snaueHHs pizaum ARdur — Adur >30 mc Bkasye Ha migsuiienns KT JIIL. Ha Bigminy
B1JI TPAHCMITPaAJILHUX J1aCTOJIIYHUX IIBUJIKOCTEH, HE MA€ BEJIMKOI KUTBKOCTI
JOCITIJKCHB, 1110 BKa3yBaK O Ha SKYCh POTHOCTHUYHY POJIb XBWIb IOTOKY y JIB [71-73].

F. O0mesxenHst

OpHe 3 BaXKIMBUX OOMEXEHB B IHTEpIpeTallii NOTOKIB B JIB € BaXkKiCTh OTpUMaHHS
BHCOKOSIKICHOTO 3amucy, TiaHoro st BuMipiB. Lle ocobmuBo crocyeThes mBuakocti AR,
i9ac sIKoi CKOPOYEHHS TIepeicepsi MOKe CTBOPIOBATH HU3LKOIIBUIKICHI apTedaKTH,
110 3aThbMapIOIOTh CIA0MI CUTHAJ IIBUAKOCTI 3BOPOTHOIO MOTOKY. CMHYCOBa Taxikap/is
Ta AB-0n0Kaja mepioro CTyneHs 4acTo MPU3BOASTH /10 TIOYATKY CKOPOUEHHS

nepeacepas, o BiA0YBaEThCS O TOTO, SIK I1ACTOJIYHI TpaHCMITpaJIbHUM Ta oTiK y JIB



MOBEPHYTHCS 10 HYJIbOBOT JiHii. L{e 3011blye mupuHy TpaHCMITPaIbHOT XBUIII A Ta
3MEHIITY€ TaKy 3BOPOTHOTO MOTOKY y JIB, 1m0 poOUThL BaXXKOIO IHTEPIIPETAIIIIO PI3HHUIII
ARdur — Adur oo omiaku miapummenss KT JIII. ITpu ®I1 BTpata ckopodeHHs
nepeicepIb Ta TOTIPIICHHSI pelakcallii 3HUKY€e CUCTOIIYHNN TTOTIK B JIB He3anexHo Bif
TUCKY HanoBHeHHS. [Tpu AB-65okani nepiioro crymnens 3 3atpumkoro 2300 Mc MOTIK B
JIB B JIIT miguac iioro penakcariii (S1) He Moxke OyTH BiJOKPEMJICHUH Bij Mi3HIIIIOTO
CHCTOJIIYHOTO MOTOKY (S2), a00 HaBiTh MOXKE BiIOyBaTHCS Y A1acTOIY.

KuouoBi MomeHTH
(1) IX]J] notoky B JIB Bukonyethcsi B A4C mo3uIIii Ta JOMOMAarae OiHUTH TIaCTOTIUHY
¢ynkuiro JII,
(2) [TpoOHuit 06’eM po3mipoM 2 — 3 MM po3TaIIOBYEThCs Ha TKOiHI >0.5 cm B
nopoxHuH1 JIB 111 onTUMaIbHOTO 3aMKCy CIEKTPATbHUX XBUJIb TTOTOKIB.
(3) BumiproBaHHS BKIFOYAOTH MKHU mBHAKOCTEH S 1 D, ciiBimHomenHs S/D,
CUCTOIIYHY (PpaKiiito HAIIOBHEHHS Ta MiKOBY MBUAKICT, AR B mi3Hio giactony. [HmmumMu
BUMIpPAaMH € PI3HUIIS Yacy MK TpuUBaicTiO XBuIi AR Ta TpUBaicTIO TpaHCMITPATbHOL
xBum A (ARdur — Adur ).
(4) Mpu 3pocranni KT JIII, mBuakicts Ta TpuBaiicTh AR 3pocrae, Tak camo, sIK i
ARdur — Adur.
(5) V¥ namienris i3 3amkeHoro OB JIXK 3HmwkeHHs cucTonivHoi ppakiiii HamoOBHEHHS
(<40%) acorriroeThbes 31 3HMKCHHSAM moAaTauBocTi JIIT Ta 301abIIeHHIM CEepPeIHBOTO
trcky B JIIT.

VI. HIBuaKicTh po3MOBCIO/IzKeHHS AiacTo1iuHoro kpoBotoky B JIII 3a nanumu
KO0JIbOPOBOro M-pexkumy

A. OTpumaHHS, 1O0CTYIIHICTH TA BUMIpH
Ha#i61ab111 po3MmoBCIOIKEHUM T1IX0I0OM JJI BUMIPY MITpaTbHO-aMmiKaIbHOTO
PO3IOBCIOKEHHS OTOKY € MeToa Haxuiy [74,75]. Meton naxwuny (Puc. 7) , 31aeThes,
Ma€ HalMeHIITy BapiaOenbHICTh [76]. OTpuMaHHs TaHKX BUKOHYEThCs B A4C mo3uilii 3
BukopuctanHaM KJIK y By3bkomMy KOJIb0pOoBOMY poOHOMY 00’ €Mi 3 TAKUM
HaJalITYyBaHHIM MiICKIIEHH, 100 3anobirtu mymy. Kypcop M-pexumy

BCTAHOBITIOETHCS T10 TIEHTPY CTOBIA KPOBOTOKY BiJl MITPAIBLHOTO KJIaMaHy JI0 BEPXiBKU



JIII. Jami, nynsoBa ninis mkanun KK nepecyBaerbes 70 HaWHMKUOTO JIIMITY
HaiikBicTa Tak, 11100 cepeHs 4acCTUHA KOJbOPOBOTO CIEKTPY B M-pexumi crana
crHBOI0. [IIBHIKICTh pO3MOBCIOKEHHS TOTOKY (VP) BUMIPIOETHCS SIK HAXHJI IEPIIOT
IIBUJKOCTI PO3BOPOTY CIEKTPY MiA4aC PAHHBOTO HAIOBHEHHS B/l IO HH
MITPaJBLHOrO KJIallaHy Ha BiJACTaHb 4 ¢cM B riiuOuny nmopoxauau JIII [75]. AGo, B sikocTi
aJIbTePHATHBH BHUMIPIOETHCS HAXKJI MEKI MOSBJICHHS KOJLOPOBOTo criekTpy [74]. Vp
>50 cMm/c BBaXkaeThcst HOpMabHOKO [75, 77]. Takox 3a moromororo KJIK Moo
HEIHBa3WBHO BU3HAYMUTH IPAIIEHT TUCKY B1JI MITPAIBHOTO KIJIbLS A0 BEPXIBKH IUIIXOM
ypaxyBaHHs iHepHiiHuX cui [78,79], ane uel miaxia € yCKIaJHEHUM 1 He IPUIaTHUM

JUISl PYyTUHHOTO KJIIHIYHOTO 3aCTOCYBaHHS.
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Puc 7. Buznauenns Vp meronom KJIK B M-pexxumi y narfienTa 31 3HmkeHoro @B ta
nopytmieHoro penakcariero JIII. IIBuakicts BianoBigae Haxwity (Oi1a JiHIA) Ta
CTaHOBUTH 28 cm/C.

B. N'emogunamMiuHi 1eTepMiHaAHTH.

[Tomi6HO 1O TPAHCMITPATLHOTO HAITOBHEHHS, HA HOPMAaJIbHE
BHYTpIIIHbOTTOpOXHUHHE HanoBHeHHs JIIII LV BrmuBae paHHs XBUIIS Ta XBUJIS
HATIOBHEHHS BHACIIIJIOK CKOPOUYEHHS TMepeAcep/Is. BUTbIIicTh yBaru 3aByKau MpUILIIsIacsa

paHHI{ A1aCTOMIYHIN XBUIJI1 HATIOBHEHHS, 00 BOHA CYTTEBO 3MIHIOETHCS TIPH MOPYIIIEHHI



penakcaiii npu imemii Ta 3umxeHH1 Gpynkuii miokapay JILL. B nopmansHOMYy
[UTYHOYKY PaHHS XBUJIS HATIOBHEHHS HIBUAKO PO3MOBCIOIKYETHCS B HATIPSIMKY
BEPXI1BKH 3a PaxXyHOK I'PaIIEHTY TUCKY, 1110 ICHY€ MK 0a3aJbHUM BIJIJIOM Ta
BepxiBkoro JILII [80]. el rpagieHT mpeacTaBise co00I0 HACOCHY CHITY, IO €
atpulOyToMm cui BiiHOBJIeHHs Ta penakcarii JILL. [Tpu CH ta npwu imemii Miokapay Mae
MICII€ TAJIbMYBAaHHS MITPAJIbHO-aMIKaJIbHOTO PO3MOBCIO/KEHHS TTOTOKY BiJIOBITHO
3HWKEHHIO BCMOKTYIOYOTO eeKTy 3 00Ky BepxiBku [74,81,82]. Btiwm, ominka ta
1HTepIpeTallisi BHyTPIITHOIIUTYHOYKOBOT'O HATTIOBHEHHS B KJIIHIYHIN MTPAKTHII €
YCKJIQAHEHOK MHOKMHHICTIO IETEPMIHAHT, [0 BU3HAYAIOTh BHYTPIIIHBIILTYHOUYKOBUI
MOTIK. BaXuBYy posb BIAITPalOTh HE TUIBKU TPAIIEHT THUCKY, CUJIU THEPIIIT Ta BICKO3HE
TEpPTs, ajie i TeOMETPisl, CUCTOJIIYHA (QYHKIIIS Ta CKOPOTIIMBA AiccuHXpoHis [83,84].
binbie Toro, noTik Bi0YBA€ThCS B MHOKUHHUX Ta IIBUAKO 3MIHIOIOYHUXCS HAMPSAMAX,
110 (POPMYIOTh CKJIAIHYy BUXPOBY MOJIEb. Y TOBIIbHEHHSI PO3MOBCIO/I)KEHHS MITPaJIbHO-
amiKaJIbHOTO MOTOKY Y IITYHOUKY y CTaHl HEIOCTATHOCTI YaCTKOBOIO B1I0YBA€EThHCS
3aBJISIKM TIOBUTHHO PYIIAIOYKMX B HANIPSIMKY BEPXiBKH KUTBIIEBUX BUXOpIB [79]. B mux
yMOBaxX BU3HAYEHHS B3a€EMO3B 13Ky MK MITpalIbHO-a0pTalbHUM VP Ta
BHYTPIIIHBOLUTYHOYKOBUM I'PAJIIEHTOM THCKY € OLIbII cKiIagHuM. CKIaaHICTh
BHYTPIIIHHOIITYHOYKOBOTO TIOTOKY Ta OOMEKEHHS, PUTAMaHH1 Cy4aCHUM METOJ[aM
Bi3yastizallli yCKJIaJHIOIOTh KUTbKICHY OIIIHKY B3a€MO3B’SI3KY TTPOQLITIO
BHYTPIIIHBOLLITYHOYKOBOTO TOTOKY 3 MioKapaiajibHOI0 (pyHkiiero JIII.

C. Kuniniune 3acTocyBaHHS

CHoBUIbHEHHS IIBHUJIKOCTI MITPAJIbHO-AMIKAILHOTO PO3MOBCIOKEHHS
J1aCTOJIIYHOTO MTOTOKY, BU3HaueHe 3a fgonomororo KK B M-pexumi € nodpe
BU3HAYCHUM HaMiBKUIbKICHUN MapkepoM miactoiiynoi qucdynkiii JIII. Kpim Toro,
MO>KJIMBO BUKOPUCTYBaHHA VP y MoegHaHH1 3 XBUjelo E TpaHcMiTpanbHOTO
HAIMOBHEHHS JJIs1 BU3HaUeHHs TucKy HaroBHeHHs JILL. [{ocmimkenHs y mamieHTiB
ITOKa3aJjiy, 10 CIBBIIHOIICHHS MiKOBO1 mBUAKOCTI E 10 VP € npsimo npornopIiiiHuM 10
tucky B JIII, 1m0, Takum yuHOM, 03Hauae, mo E/VP Moxe OyTH BUKOpUCTAHE JIJIs
BU3Ha4YeHHs THCKY HarmoBHeHHs JIIII came mo co6i [75] ta y komoOinartii 3 IVRT [85]. V

OupIocTi namienTiB 31 3HmKeH0r0 OB JIII Hagsui mEOx)UHHI EXOKI™ 03HAaK



nopyueHHs aiacroniynoi yukuii JILI, Ta VP y 611b110CTI BUNIAJKIB € HAATUIIKOBUM
JUT BU3HAUEHHS A1acTOMYHOI MuchyHKIi. BTiM, y BUlagKax, KOJIH 1HIII JONIUIEPIBChKI
MOKA3HUKHU BUSIBIISIIOTHCS HEOCTATHIMU JIJI OCTATOYHOTO pilieHHs, VP Moxe
3a0e3MeynTH KOPUCHY 1H(OpMAIIifo JIIsS BU3HAYCHHS TUCKY HaroBHeHHs JIIII, a E/Vp
>2,5 roBoputs npo T3JIK >15 mm Hg 3 Brcokoro oiero TogHOCTI [86].

D. O0mexeHHs1

VY marmienTiB 3 HopmanbHOO DB JIII ciisBignomenHs E/Vp mae
BUKOPUCTOBYBATHCH 3 00epexHicTio [86]. 30kpeMa, y NalieHTiB 3 HOpMATbHUMH
nopoxHuHamu JIII Ta 36epexxenoro @B JILI npu nigBuiieHoMy TUCKY HallOBHEHHS VP
Moyke OyTr omaHIMBO HopMmaibHOO [83,84,86]. Kpim Toro, icHYIOTH JTiTepaTypHi JaHi,
10 BKa3yIOTh HA MO3UTUBHUMN BIUIMB NIEpeIHABAaHTAXKECHHS Ha VP y MAIli€HTIB 5K 3
HOopMasIbHOMO [87], Tak i 3HmKeHoro OB JIII [88].

KurouoBi MoMeHTH
(1) Otpumanus BukonyeThcst B A4C mosuttii 3 Bukopuctanusam KJIK B M-pexumi.
(2) Kypcop M-pekumy BCTaHOBIIIOETHCS TI0 IICHTPY CTOBIIA KPOBOTOKY BiJl MITPAJIEHOTO
kiarnany 1o BepxiBku JIL 31 3cyBannam HynpoBoi JiHii mkanmu KJIK nepecyBaetbes no
HaliHK4oro JiMity HalikBicTa Tak, 100 cepe/iHsa YacTUHA KOJIbOPOBOro CHEKTPY B M-
pEeXUMI CTaa CHHBOIO.
(3) LIBuAKICTH PO3MOBCIOKEHHS MOTOKY (VP) BUMIPIOETHCS SIK HAXUIT MIEPIIOT
HIBUJKOCTI PO3BOPOTY CHEKTPY MiJ4ac paHHBOTO HAIOBHEHHS a00 K HAXMJ MEXI1
MOSIBJICHHST KOJILOPOBOTO CIEKTPY BiJl IUIOMIMHYU MITPAJIbHOTO KJIAMlaHy Ha BiACTaHb 4 cM
B rOuHy nopo>xauau JILII.
(4) Vp >50 cm/c BBaXKaeThCSI HOPMAILHOIO.
(5) VY Ginbmiocti namieHTiB 13 3amwKeHo0 @B JIII VP € 3HmKkeHor0. Y BUMAIKy
HEJIOCTATHIX JaHUX JIJIsl BUCHOBKIB 32 IHITUMU JOMIUIEPIBCBKUMU TTapaMeTPaMH,
criBBigHomeHHs E/Vp 22,5 ceiqunth npo miasuinenss T3JIK >15 mm Hg 3 noctatHbO10
BIPOT1/IHICTIO.
(6) ¥ narienris 3 HopMmansHuMU 00’ emoM Ta OB JIIII, ae migBUIIEHHM THCKOM

HaMoOBHEHHS Vp MoXe OyTH XUOHO HOPMAJIbHUM.



VII. PanHs Ta mi3HA IIBUIKOCTI AiaCTOJIYHOr0 pyXy MiTPaJabHOI0 KiJIbLS 32
JAHUMM TKAHUHHOI JonIuieporpadgii

A. OTpuMaHH$ Ta JOCTYNHICTH
IX tkanunna ponmneporpadus (T/]) BUKOHYyeThCS 13 anikaabHOTO JOCTYILY AJIs
OTPUMaHHS MBUIKOCTEH pyxy MiTpalbHOIo Kijbllsa [89]. Xoua MBHAKOCTI pyXy KiJIbIsA
MOXYTh OYTH OTpHUMaHi 3a JOIMOMOTr 010 KoJikopoBoro TJI, ane et meton He €
PEKOMEHI0BAaHUM, TOMY IO BC1 JOCTIXKEHHS CTOCOBHO pedepaTUBHUX 3HAUYCHD
BuxkopucToByBaiau IXT/I. [IpoOHMi1 06’€M MOBUHEH BCTAHOBIIIOBATUCH B CENITAILHOTO Ta
JaTEPATIbHOIO CErMEHTIB MITPAJIBHOT'O KIJIbISA B MEKax 1 ¢M B1Jl MPUKPIIJIIEHHS CTYJIOK
Ta HAJIAITOBYETHCS HAa MOKPUTTA S5-10 MM MOB3OBKHBOT €KCKYPCii KUIBIIS SIK B CUCTOINY,
Tak 1 aiactony. OcoOauBYy yBary Ciiji NPUIUIUTH HAJIAMTYBAaHHSIM T1JICUICHHS
JOMIIIEPIBCHKOTO CUTHAITY, TOMY IO CUTHAJIH IIBUIKOCTEH MalOTh BUCOKY aMILIITy1y.
BinpuricTs cy4acHUX ylIbTPa3BYKOBUX CUCTEM MAlOTh BXKE€ TOTOBI HaJaIlITyBaHHS
JOMIIIEPIBCHKOTO CUTHAITY Ta HIKAIH JUIsl IPABUIBHOTO OTPUMAHHS ILIBUIKOCTEH.
3aranom, MBHJIKICHA IIKaja Mae OyTH HajamToBaHa Npuban3Ho Ha 20 cm/c BULIE Ta
HWKY€ HYJIbOBOI JIIHIT, X0Ua y XBOPHUX 3 BakKoto AuchyHkuiero JII mBuakocti MOXKyTh
OyTH 3HAYHO HMKYUMH (LIKaJIa HANAIITOBYEThCS Il ONTUMAaNbHOI Bizyanizaii Ha 10-
15 cm/c). Ilpu iboMy Mae OyTH MiHIMaNIbHA aHYJIAIIS (KT MK YIBTPa3ByKOBUM
IPOMEHEM Ta HAIPSIMOM PYXy MITpaibHOTO Kibls He Mae mepesuuryarn 20°. XBui
T/ pyXy MITpalIbHOTO KiJIbIISI MOKYTh OYTH OTpUMaHi y Maiixe BCix marieHTiB (>95%)
HE3aJIE’KHO BiJ] SIKOCTI ABOXMIPHOTO 300pakeHHsA. PEKOMEHIYEThCS 3aMKC IBUIKICHUX
CIEKTPIB HA MIBUIKOCTI PO3TOpTKU curHaiy 50-100 mm/c HanmpUKIHI BUAUXY TaK, 1100
Ha eKpaHi BiIoOpakanaocs B CEpeIHROMY =3 MOCTIIOBHUX KapialbHUX IIUKITIB.

B. Bumipu
[TepBHHHI BUMIpH BKJIFOYAIOTh CUCTONIYHY (S), paHHIO Ta MI3HIO A1aCTOJIYHY
mBuakocTi [90]. PanHs miacTomivyHa MIBUAKICTh MITPATBHOTO KUTBIIS BUPKAEThCS K EQ,
Em, E’, uu €’, BIAIIOBIIHO, ITI3HA J1acTOJIYHA IIBUAKICTE - Ik Aa, Am, A’, un a’.
Po6oua rpyna Hamae nepeBary Bukopuctanaio E’ ta A’, tomy mo Ea gacto Takox
BUKOPUCTOBYETHCS JIJI1 BU3HAUEHHS €JIACTUYHOCTI apTepiaibHOi CTIHKK. BuMiproBaHHs

yacy npuckopeHHs Ta DT cboronHi He PeACTaBISIETHCS TAKUM, 110 MICTUTD IIHHY



KIIIHIYHY 1HpOopMarlito came 1o co6i [91], Ta He moTpedye pyTHHHOTO BUKOHAHHS. 3
iHIIoro 60Ky, npu nopyuieHHi penakcarii JIII y oco6mmBuX momynsiisix namieHTiB (IUB.
Jajl) BaXIUMBY iH(QopMaIliro Moxke 3a0e3MeuyBaTi 4acoOBUI 1THTEPBAJI MK IOYATKOM
komiuiekcy QRS ta mouatkom xBuii E’. JInis omiHKM T7100a1bHOT A1aCTOMIYHOT (PYHKIIIT
JIII pexoMeHA0BaHO OTPUMYBATH Ta BUMIPIOBATU MIBUIKOCTI PyXy MITPAJIbHOTO KIJIbIIS
3a nanumu TJI npuHaiiMHI B CENTAIBHOMY Ta JIATEpAIbHOMY CErMEHTaX MITPajibHOTO
KUTBILIS 3 PO3PAaXYHKOM CEpeHIX apu(PMETHUHUX 3HAUCHD JJIs ypaxyBaHHs
perioHaNbHUX BIUIMBIB HA MIBUAKOCTI Ta yacoBi inTepBanu [86,92]. ITicist oTpumaHHs
IIBUJIKOCTEN TPAHCMITPAJIBLHOIO MOTOKY, MIBUJIKOCTEH pyXy MITPaJIbHOTO KUIBIIS Ta
YacOBHUX IHTE€PBaJIiB MOXJIMBUI PO3PAaXyHOK JTOJATKOBUX YACOBUX 1HTEPBAJIIB Ta
CIIBBIIHOIIEHB. /|0 KOMOIHOBaHMX IMOKA3HUKIB BIIHOCATHCS CITIBBITHOIIEHHS PaHHBOI
Ta Mi3HbOI JI1ACTOIIYHOT IIBUKOCTI MITpaIbHOTO Kbl E’/A’ Ta CIiBBIIHOIIEHHS
TPaHCMITPAIBHOI MIBUAKOCTI PAHHBOTO JIiacTOJIIYHOTrO HanmoBHeHH E 3a qanumu 1X]]
710 IIBUJIKOCTI PAaHHBOTO I1aCTOJIIYHOTO PyXy MiTpasibHOTO Kbl E’ 3a manumu T/]
(E/E’) [90]. OcTanHe criBBiTHOIICHHS BiIirpa€e BaKJIMBY POJIb Y BU3SHAYCHHI TUCKY
HanoBHeHHs JIL. Kpim Toro, BUKOpHUCTOBYIOTh YAaCOBHM 1IHTEPBAI T g, IO OTPUMYIOTh
[IIXOM PI3HUII MK IHTEPBAJIOM Bif movaTtky komruiekcy QRS no mogarky
TpaHCcMITpasibHOI XBWI1 E iHTEpBasioMm Bij mouyaTky koMruiekcy QRS 1o mouatky
PaHHBOTO JIACTOIIYHOIO PYXy MIiTpasibHOTO KUTBIS(TEe), 110 MOKE 3a0€3MeUUTH
BaXIIMBY KIIiHIYHY iH()OopMaIltis 101aTkoBO 10 E/E’ B 0cO0MMBHUX MOMYIISIIIsIX, IO
00TOBOPIOIOTHCSA Jai. TeXHIYHO BaXKIIUBO, 1100 crmiBnaganu iHTepBaiu RR npu Bumipax
000X 1HTepBaJIB (0 Mo4yaTKy XBuii E Ta moyaTky paHHBOrO pyXy MITPaJIbHOTO KIJIbI[S
E’), Ta onTuMizyBaTy MIJCUJIEHHS Ta HAJIAIUITYBaHHS (DUIBTPIB, OCKIJILKH HaIMIPHE
MIJCUJICHHS] CUTHAITY MOYKE 3aBaJIUTH KOPEKTHIHN 1IeHTH(IKAII] TOYaTKy PAaHHBOTO
J1aCTOJIIYHOTO pyXy MITpaibHOro Kibls E'.

C. N'emoaunamiuHi 1eTepmMiHaHTH

I'emoamHamMiuHi 1eTepMiHaHTH XBUiIi E' Bkimrouarots po3cnadmenns JIII (Puc. 8),
nepeHaBaHTaKEHHS, CUCTOJIIYHA (PYHKIIIA Ta MIHIMAJIbHUM TUCK B opoxkHuH1 JILLI.
3HauHuii B3a€M03B’s130K Mk mBHUAKICTIO E' Ta penakcariero JIII cnocrepirascs B

JOCTIDKEHHAX SIK Ha TBapuHHUX Mojelsx [93,94], tak i y moaei [95-97]. Illomxo



nepeHaBaHTaXeHHs, TUCK HanoBHeHHs JIIII mMae MiHIManpHUI BIJTMB HA MIBUAKICTH E'
nipu ropyireHHi penakcarii JIII [87,93,94].
3 iH110TO0 OOKY, IPU HOpMAaJIbHIN a0 mpuckopeHiit penakcarii JILLI
nepeaHaBanTaxeHHs 3poctae [93,94,98,99]. Takum urHOM, y MAIIEHTIB 3 Kap IiaIbHOIO
NaTOJIOTIE0 MBHUAKICTh E’ MOKe BUKOPHUCTOBYBATHUCH ISl KOpEKIIii e(heKTiB penakcarrli
JIIII Ha TpaHCMITpalbHy IBHIKICTH KpoBOoTOUY E, a criBBinHomeHHs E/E’ Mmoxe OyTn
BUKOpHCTaHE /I OiHKK THCKY HanmoBHeHHs JIL (Puc. 9). ['ooBHI remMouHaMivHI
JeTepMIHAHTH XBUI1 A’ BKIIIOYaroTh ckopoTiiMBy ¢yHkirito JIIT ta KT JILI. Takum
YUHOM, TJBUIIEHHS cKopoTuBOCTI JIIT Bese 10 miBUILIEHHS IIBUIKOCTI MI3HBO-
J1acTOJIIYHOTO pyXy A’, y To# yac gk niasuuienHs KT JIII npusBoauts 1o ii
sumxenHs [93]. [lpu HasBHOCTI nopymieHHs penakcaritii JILI Ta He3aaeKHO BiJl TUCKY Y
JIIT mBukicTh xBuii E’ CIOBUIBHIOETHCS Ta MOYUHAETHCS 13 3aTPUMKOIO, B110YBaIOYUCH
B TouIli nepexpecty TrckiB y JIIT Ta JIIII [94,100]. 3 inmioro 60Ky, paHHbO-IiaCTOTIUYHA
XBUJISL TPAaHCMITpalIbHOTO KpoBoTouy E nounnaerses panime npu [THH a6o
PECTPUKTUBHOIO HATIOBHEHHI. BiJIMOBIAHO, YaCOBUI 1HTEPBAJ MiXK TOYATKOM
TPAHCMITPAIBHOTO KPOBOMOTOKY E Ta paHHbO-1aCTOIIYHUM PYXOM MITPaIbHOTO
kbl E” ipu miactonivHiil 1ucyHKIIT nog0BKy€eThes. JloCaiKeHHs] Ha TBApUHHHUX
mozensx [94,100] ra y nroxeii [100] moka3zanu, 110 MoKa3HUK Tg g>) CHIIBHO 3aJICKUTH
BiJl yacoBoi koHcTaHTH penakcarrii JIII ta minimansHOTO THCKY Yy JIIIT [100].

D. HopMmaJibHi 3HaYeHHS

Ha HopMmasbHhi 3HadeHHs (Ta6. 1) mBHIKOCTEeH MITPaIbHOTO Kbl 32 JaHuMu T J1
BIUIMBAE BIK MOAI0HO /10 TOAIOHO /10 THITUX MOKa3HUKIB AlactoniyHoi ¢pyHkii JIII. 3
BIKOM IIBUJKICTh XBWII E' 3HMKY€EThCSA, y TOM Yac sik XBuiisi A’ Ta criBBigHoueHHs E/E’
3pocraroth [101].

E. Kuiiniune 3acTocyBanHs
HIBHUAKOCTI pyXy MITPAJIbHOTO KUIBIS MOKYTh BUKOPUCTOBYBATHUCH /JIi BUCHOBKIB PO
ctaH penakcarii JIII, a BukopucTanHss KOMOIHOBAHOTO MOKA3HUKA, IO 3ATY4aE
TPaHCMITpaJIbHY PaHHBO-/11aCTONIYHY IIBUAKICTh KPOBONOTOKY E (CIiBBIIHOIIEHHS
E/E’) no3Bomsie Busnauatu Tuck HamoBHenHs JIII [86,90,97,102—106]. [y qocsarHeHHs

HaJIIMHUX BUCHOBKIB BXKJIMBO 3aBBAKUTU BIK KOHKPETHOTI'O MAaIlIEHTA, KJITHIYHY



HAsIBHICTb YM B1JICYTHICTh CE€PILIEBO-CYIMHHOI MATOJIOT1{, Ta HASIBHICTh UM BIJICYTHICTh
IHIIKX IaTOJOTTYHUX 3Hax1g0K migyac ExoKI'. Takum unHoM, E’ Ta criiBB1gHOIIIEHHS
E/E’ € BaxxMBUMH TTOKa3HUKaMH. AJie X HE CJIiJI BAKOPUCTOBYBATH, K €JMHI MapKepH
niactomiunoi ¢pynkiii JII.

Jliist Bu3HaueHHs Tucky HanoBHeHHs JIL ciaig BUKOPUCTOBYBATH cepeiHE 3HAUCHHS
mBUAKOCTI E’, oTpuMane 31 3HaueHb Ha CENTAIBHOMY Ta JIATepaIbHOMY CErMEHTaxX
MiTpanbHOro Kutblls B A4C nmo3uttii. OCKiTbKY cenTaibHa MBUAKICTh B’ 3BU4aiiHo €
HUKYOIO0 32 TaKy Ha JIATEPAIbHOMY CETMEHT1 MITPaJIbHOTO K1JIbLIs, CITIBBITHOIIICHHS
E/E’, oTpumaHe 3 cenTajibHOr0 CETMEHTY KUIbL 3BUYAITHO € BULIUM MOPIBHSIHO 13
CHIBBIAHOLIEHHSM, OTPUMAHUM 3 JIATEPATIBHOTO CETMEHTY, TOMY JJIS PI3HUX CETMEHTIB
MarOTh BUKOPUCTOBYBATHUCH Pi3HI HOPMATHBHI 3HAYEHHS. X04a MMOOIMHOKI BUMIPH
TUIBKH JIATEPAIIBHOTO YU TUIBKU CENTaIbHOTO CETMEHTY MITPAJIIBHOTO KUIBLISI IHKOJIH
BUKOPUCTOBYIOTHCS Y MAIIIEHTIB 3 HOPMAIbHOIO 200 MOPYIIEHOIO II100aIbHOI0
cuctosiyHoto ¢yHkiiero JIII, nmpu HasBHOCTI MOPYIIEHb PET10HATBLHOT CKOPOTIMBOCTI
000B’SI3KOBO Ma€ BUKOPUCTOBYBATUCS CEpEIHE apu(PMETHUHE 3HAUCHb MIBUAKOCTEN E’ 3
JaTepajabHOIO Ta CENTaIbHOr0 CerMeHTIB MiTpajibHOro kinbus (Puc. 10) [86]. Kpim toro,
KOPUCHO BPAaxOBYBAaTH CTYIIHb CHIBBIIHOIIEHHS. [Ipy BUKOpPUCTaHHI CENTAIIbHOTO
criBBigHoIIeHHs E/E’ 3HaueHHs <8 3BUYaifHO aCOIIIOETHCS 3 HOPMATLHUM THCKOM
HAIMOBHEHHS, y TOW Yac sIK 3HaueHHs >15 € acoriiioBaHUM 3 YITKO MIABUIIICHUM THCKOM
nanoHeHHst JII [97]. [Tpu 3HaueHHI CriBBIAHOIICHHS BiA 8 10 15 17151 TOUHIIIOTO
BHCHOBKY IO THCK HanoBHeHHs JII moBMHHI 3aiydaTucs iHII exokapaiorpadiyHi
MMOKa3HUKH. JIeKiJIbKa HeJIaBHIX JOCIIIKEHb IMOKa3ald, 110 Y MAaIEHTIB 3 HOPMAJIBHOIO
®B JIII came aaHi natepaabHOro cermMeHTy MitpanbHoro Kinbist (E/E” Ta E°/E”)
HalKpalie KOpentorTh 3 TuckoM HanoBHeHHs JIIII Ta iHBa3WBHUMU TTOKa3HUKAMU

xopcrtkocTi JIII [86,106].
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Puc. 8. Tkanunna nonmneporpadis (T/]) pyxiB 1aTepaabHOT0 CErMEHTY MIiTPaTbHOTO
KIIBI Y 30poBOro cyo’ekty 35 pokiB (31iBa) (E’=14 cm/c) Ta y mamienTa 58 pokis 3
apTepianbHOIO TinepTeHsieto, rineprpodieto JIII Ta mopymenns penakcarii JILI
(cripaBa) (E’=8 cm/c).

i mocaimKeHHs CXUISIOThCS B 01K BUKOpHCcTaHHs T/ curHamiiB pyxy came
JATEPATIbHOIO CErMEHTY MITPAJIbHOIO KUIbLS B LI MOMYJISALI].

[Toka3HUK 9YaCOBOTO IHTEPBATY [ g g € OCOOJIUBO KOPUCHUM B CUTYAIlISIX, B SKUX
BUKOpHUCTaHHs MiKy E’ oOMexeHe, mpu 4omy JjIsl BU3HAUYCHHS IIbOTO MOKa3HUKA
cepeaHe apupMEeTUUHE 3HAYEHb YOTUPHOX CETMEHTIB MITpalibHOTO KiIbllsg 3 A4C Ta
A2C mo3utiiit € OUIBIIT TOYHUM MOPIBHAHO 3 TooAnHOKUM BuMipoM [100]. B kiiHigHHX
yMOBaX BU3HAYEHHS IIbOTO MTOKAa3HUKA BKITFOYAE TMAIIEHTIB 3 HOPMAJIBHOI CKOPOTIIMBOIO
¢yHkiiero [100] Ta cy0’ekTiB 3 MaTOJIOTi€I0 MiTpaJIbHOTO Kiamany [69], a Takox y
BUITQ/IKAX, KOJIM 3HaueHHs criBBigHommeHHs E/E’ 3HaxonuThes y Mexkax Big 8 10 15
[107]. 3okpema, criBBigHomeHHs |IVRT/Te g <2 Mae 10CTaTHIO TOYHICTh Y BU3HAYCHHI

HAIi€HTIB 3 MaBUIIeHHM TrckoM HaroBHenHs JIIII [100].



tal E/e' 80/4 = 2 | Laeral E/’ =80/5 = 6
Puc. 9. TpancmiTpabHHIN KPOBOTOK (3Bepxy), T/l curHamm pyxiB cenTaIbHOTO (BHHU3Y
3J1iBa) Ta JIATEPAJIbHOTO (BHU3Y CIIPaBa) CErMEHTIB MITPaIbHOTO KUIBI y 60-pidHOTO
narieaTa 3 CH ta nopmansHoro @B JIII. CriBeigHomenns E/E’ 6ymo cyTTeBo
M1JIBUIIICHUM MPU BUKOPUCTAHHI MBUAKOCTEN E’ 000X CErMeHTIB MITPaJbHOTO KUIBIIA.

FR 62Hz FR 62Hz

15em P +15 15cm

Puc. 10. T/] pyxiB centanbHOTO (3711Ba) Ta JIaTepaabHOTO (CIpaBa) CErMEHTIB

MITPAJILHOTO KIJIbIIA Y TIALIEHTA 3 TIePEAHBO-TIEPErOPOIKOBUM 1H(PAPKTOM MiOKapy.
3ayBaxkTe PI3HUINIO MK CenTalbHOIO (5 cM/c) Ta naTepanbHoio (10 cM/c) MBUAKOCTIMU
paHHbO-H1acTONIYHOrO pyXxy E’. V Takux namieHTiB 000B'sI3K0BO Tpeba

BUKOPUCTOBYBATH CEpE/IHE aprU(PMETUUHE 3HAUEHHS CENTAIBHOI Ta JIaTepaIbHO1



mBuakocted E’ mys HaitOinbm TouHoi ominku aiactomivnoi ¢pyakmii JIII ta Tucky fioro
HAMOBHEHHS.

F. O0me:xkeHHst
[cHYIOTB SIK TEXHIYHI, TaK 1 KJIiHIYHI 0OMeKeHHs. TeXHIYHIX 00MEeXEeHb CTOCYIOThCS
HEOOX1IHICTh TIEBHOI YBaru /10 MpaBUJIbHOI JIOKaJIi3aIlli MpoOHOTo 00’ €My, a TaKOXK
aJICKBaTHUX M1JICUICHHS CUTHAJY, HaJallITyBaHHs (UIBTPIB Ta JOCATHEHHS
MIHIMaJIBHOTO KyTa MK IPOMEHEM Ta HaIMPSIMKOM PyXy MITPaIbHOTO KUIbIA. Y
JIOCBIYEHUX OMEpPaTOPiB MOKA3HUKHU 3BUUAHO MAIOTh BUCOKY B1ITBOPIOBAHICTH 3
HEBEJIMKOIO BapiabenbHICcTIO. OCKIIbKM BU3HAYEHHS YaCOBUX 1IHTEPBAJIIB BUKOHYETHCA B
PI3HM KapAiaJibHI LUKIIH, 1€ BHOCUTH J0JATKOBY BapiaOenbHicTh. Lle y meBHiii Mipi
oOMexye X BUKOPUCTAHHS B BUOPAHUX KIIHIYHUX 0OCTaBUHAX, Y SIKUX JOMILUIEPIBChKI
KUIBKICHI TOKa3HUKHA MOXYTb OyTH HEHaITHUMHU.
€ nexuibKa KIHIYHUX 00CTaBUH, B IKMX BU3HAUYECHHS MIBUAKOCTEH PyXy MITPAIBHOTO
KUIbLA Ta criBBigHOUIEHHS E/E’ He MOBUHHO BUKOPUCTOBYBATUCH. Y 3/I0pOBUX
Cy0’€KTiB IBHIKICTh XBWJII E’ O3UTHBHO NOB's13aHa 3 niepeHaBaHTaxkeHHsaM [98], ta
ciiBBigHomeHHs E/E’ Moxe He naBaTu HaaiiHOI iHPopMallii 111010 TUCKY HATTOBHEHHS.
[{ux 1HOUBIAIB MOKHA PO3II3HATH MO0 aHAMHE3Y, HOPMAJIbHUMU CTPYKTYPHUMH Ta
(GyHKI1OHATFHUMU Kap/labHUMU TTOKa3HUKAMU, Ta OUTBII paHHIM (200 OJJHOYACHUM )
MOYAaTKOM PAaHHBO-I1aCTOIIYHOTO PYyXY MITPAIBHOTO KUIbIls E’ MOpiBHSHO 3
TpaHcMiTpabHOIO XBUIIet0 kpoBornoToky E [100]. Kpim Toro, mBuakicts xBuii E’
3BUYANHO 3HIKYETHCS y MAIIEHTIB 31 3HAYHUM 3BAITHEHHSM MITPAIbHOTO KUIBLIA, TIPH
HAsBHOCTI BIIUTUX KUJIEUb MICIS XIPyPrivyHO1 INIACTUKU MITPAJIBHOTO KUIbLIS, PU M1
TpaJbHOMY CTEHO31, Ta HASIBHOCTI POTE3Y MITPAIIBHOIO KIIAMAHY.
Xswist E’ 3011b11y€eThCs y TAIIIEHTIB 3 MOMIPHOIO Ta BaXKKOIO MepBUHHOIO MP mpu
HOopMaubHIM penakcanii JILI 3aBasku 301/IbIIEHHIO KPOBOMIOTOKY YEpE3 PErypriTyrounit
MITpalbHUI KjIamaH. Y uX namieHTis caiBBigHomeHas E/E’ He moBuHHe
BUKOPHCTOBYBATHCh, @ HATOMICTh MOKE BUKOPUCTOBYBATUCH criBBiHOmEeHHS |VRT/TE
e’ [69].
VY marieHTiB 3 KOHCTPYKTUBHUM TIEPUKAPAUTOM CeTTajabHa MBUAKICTh E’ 3BUUaiiHO

M1JIBUIIICHA, B OCHOBHOMY 3aBJSIKH 30epexKeH1i moB3oBxkH1M excriancii JIII, o



KOMITCHCYE OOMEKEHY JIaTepaIbHY Ta MIEPEIHbO-3aTHIO I1IaCTOMIYHY €KCKYpCif0. Y il
CUTYyalii MBUAKICTh E’ aTepanbHOro Kifblsi MOXke OyTH MEHIIIOIO 3a TaKy CENTalbHOTO
CerMeHTa, a criBBiHOIIEeHHs E/E’ Moke 3BOPOTHRO CHIBBIAHOCUTHUCS IO TUCKY
HanoBHeHHs JII, 1o oTpuMaio Ha3By aHyJsipHOTO Tapaaokcy [108].

Kiro4oBi MoMeHTH
(1) IXT/] BUKOHY€ETBCS 3 aliKaJIbHUX JTOCTYIIIB JUIsI OTPUMAaHHS IIBUAKOCTEH PyXiB
MITPATBHOTO KIJIBIIS.
(2) [IpoOHuit 06’eM Ma€e BCTAHOBJIIOBATHCS B Jiana3oHi 1 CM B Me)KaX CElTalbHOIO Ta
JaTEPAIbHOTO CErMEHTIB (TOUOK MPUKPIIJIEHHS MITPAIIBHUX CTYJIOK).
(3) PexomenmoBaHO, OO 3aMKCH CIIEKTPIB OTPUMYBAITUCS HA IBUAKOCTI PO3TOPTKH Bi
50 1o 100 MmM/c HaMIPUKIHII BUAOXY, Ta 1100 BUMIPU BIIOMBAJIN CepeIHE apUPMETUIHE
TPbOX MOCJI1IOBHUK IIUKJIIB.
(4) IMepBUHHI BUMIpH BKJIFOYAIOTH CHCTOJIIYHY, Ta paHHio (E’) 1 mi3Hto (A’) giacToivHi
MIBUIKOCTI.
(5) st oninku riobansHOi giactonivnoi ¢yHkii JIII pekoMeHyeThCst OTpUMyYBaTH Ta
MIPOBOJIMTH BUMIpU CUTHAMIB 3a faHuMu TJ[ npuHaiiMHI Ha JaTepalbHOMY Ta
CeNTaIbHOMY CErMEHTaX MITPAJIbHOTO KIJIbLISI 3 PO3PaXyYHKOM CEPEAHLOTO
apu(pMETUIHOTO 3HAYCHHS.
(6) Y martieHTiB 3 KapAiaJbHOO MaTojorie€ro E’ Mojke BUKOPHUCTOBYBATHCH ISt KOPEKITIT
BBy penakcartlii JIIII va TpancMiTpanbHy IBUAKICT E y BUTIIAII KOMOIHOBaHOTO
crisBigHomenus E/E’ ais orinku Trcky HamoBHeHHs JILI.
(7) CniBBinHomenns E/E’ He € TOUHMM nOKa3HUKOM THCKY HarmoBHeHHs JIII y
310pOBUX Cy0’€KTIB a00 y MAII€HTIB 3 BAXKKUM 3BAMTHEHHSM MITPaJIbHOTO KUIbIIA,
BaJlaMU MITPAJILHOTO KJIanaHy Ta KOHCTPUKTUBHUM TIEPUKAPAUTOM

VI1Il. Bumipu nedopmanii
Strain o3nauae aedopmaiiito, Ta MOKe OyTH po3paxoBaHa 3 BUKOPUCTAHHIM Pi3HUX
dbopmyi. B kininiuHil Kapaioaorii Strain 4acTto BUPaKaEThCs, K BiZICOTOK, a00
dbpaxiiiiauii strain (strain Jlarpamka). Cuctosiuna gedopmalris IpeacTaBise co00r0
B1JICOTOK CKOPOYEHHSI, KOJIM BUMIP BUKOHYETHCS TI0 JIOBT1H BIC1, Ta BiJICOTOK

pajiaJbHOIO MOTOBILIEHHS — 10 KOpoTKii. Cuctomniuna aedopmallist mpeacTanisie co00k0



MIBUKICTH CKOPOUEHHS YM MOTOBILIEHHS MIOKap/y, BIANOBIAHO. MiokapaianbHa
nedopmMariis Ta MBUAKICT Aedopmariii (Strain rate) e mpekpacHUMH ImapamMeTpaMu JIIs
KUIBKICHOT OIIIHKU PErioHaIbHOT CKOPOTIIMBOCTI, Ta MOXKYTh TaK0X 3a0e3medyBaTH
BKJIUBY 1H(hOpPMAITitO TSI OIIHKY AiacToiniuHol GyHkii. [Tiqgac kapaiaabHOTO ITUKITY
miokap JILL mpoxoauts yepes ckiaany 3-BUMIipHY AedopMallito, 10 Bejae 10
MHOXHHHHX JIOKQJIbHUX 3pYyIIeHb (3CYBiB, AedopMaltiii), KoM IUITHKA MiOKapay
3CYBaIOThCS OJTHA BITHOCHO JAPYyTOi. BTiM, ChOTO/THI TaKWii CKIaTHUHA aHaJ13 3a
nornoMororo ExoKI' mie ve € noctynaum. Tpaguiiiino nedopmaliisim npu mo10BKeHH1
Ta MOTOBILEHHI PUCBOIOIOTH O3UTUBHI 3HAUYEHHS, a JeopMallisiM [IPU CKOPOUYEHHI1 Ta
MMOTOHIIIEHH]1 — HEraTUBHI. /[0 HEJaBHHOTO YACYy €JMHUM KJITHIYHUM METOJIOM KIJIbKICHOT
oIiHKHU Aedopmariii Miokapay Oysia MarHiTo-pe30HaHCHA Bi3yasi3allis 3 TKAaHUHHUMU
MO3HAYKAMH, aJie CKJIAAHICTh Ta BUCOKA BAPTICTh 11€1 METOJAUKU OOMEXKYE ii
BUKOPHUCTAHHS JI0 MEX KIHIYHUX JOoCTipkeHb. Ominka nedopmariii Miokapay 3a
nornomororo T/] Oyrna BBe/leHa B KIIIHIKY SIK PYTUHHUM KJIIHIYHUA METOJ] Ta PETEIHHO
BUBYAJIACS HA TIPEJMET OILIHKH perioHanbHOI cuctoiivnoi gynkiii [109,110].
Jledopmarrist Takok Moske OyTH OLiiHEHa 3a JormoMoror Meroauku «speckle-tracking» B
B-pexumi, HOBOi METOJMKH, IO BUMIPIOE JiepopMalito, BIICTEKYIOUH T1epEeXOreHH1
cur"anu (speckles) B cipiit mkani exokapaiorpadiyHOTro 300paxeHHsT MiOKapIy
[111,112]. i curnamu «speckles» BimirparoTh posib HATYpabHUX aKyCTUYHUX MapKEPiB,
10 MOXHA BIJCTEXKUTH B KaApy A0 KaJpy, a MBUAKICTb iX 3MIlLIEHHS Ta aedopmariis
PO3paxoBYIOTHCS ABTOMATHYHO TI0 BiICTaHSIM MK OKpeMHMH cHUHTanaMu. [{s meTtoanka
HE 3aJIC)KUTH BiJl KyTa MiX TIPOMEHEM YJIbTPa3BYKy Ta HANPSIMOM Pyxy. ToMy BUMIipH
MOYTb OTPHUMYBATHCSI OJHOMOMEHTHO 3 PI3HUX JTUISTHOK B MEXaX CEKTOpa CKaHyBaHHSI.
Tpeba 3ayBaxkutu, 0 1M (HaKTOM METOJUKA MMO3UTUBHO BIIPIZHIETHCS BiJl OIIIHKA
nedopmariii TOMIIIEPOM, 110 € TYKE UyTIMBUM 10 KyTa MIX yJIbTPa3ByKOBUM
MIPOMEHEM Ta HampsIMOM Pyxy Miokapy. Kpim Toro, mpo0iaemu 3 TKAHUHHUM
JIOTITIJIEPOM Ta MOTO BUKOPUCTAHHSM B OIlIHII edopmariii € 3Ha4H1 ()OHOBI IIIyMU Ta
Ipeid curuany.

Exokapmiorpadisi 3 BUKOPUCTAHHSAM TEXHIKH «CIIEKJI-TPEKIHT Ma€ OOMEKESHHS Y

BIJIHOCHO HM3bKil 4aCTOTI OOHOBJICHHS 300paxeHHs. [[eKiibKka TOCTiKEeHb JO3BOJININ



NPUITYCTUTH, 10 AedopMarltist Ta MBHUIKICTE AedopMartii miokapmy (strain ta strain rate)
MOKYTbh HaJIaTH YHIKaIbHY 1H(POPMAIIifO MO0 AiacTomivHoi GyHkiii. Jlo Takoi
iH(opMalIii BiIHOCUTHCS KUJIbKICHA OIIHKA IMMOCTCUCTOIYHOT Aedopmarltii Miokapay, a
came BUMIipIOBaHHS CKOPOYCHHS 1IEMi30BaHHOTO MioKapy micist Bukuay [113] Ta
perioHajabHa JiacToMIYHa IMBUIKICTE AedopmMallii, 1o MOKe BUKOPHUCTOBYBATHUCH JIJIS
OILIIHKH J11aCTOJIIYHOT )KOPCTKOCTI IMiyac orayiieHHs ta indapkry [114,115]. €
CBIZIOLITBA 3 TBAPMHHHUX MOJIEJEH, 1[0 CETMEHTapHa MBUAKICTh Aedopmaliii Miokapay
i9ac paHHbBOT 11aCTOJIN KOPEJIIOE 3 CTYIICHEM IHTepCTHUIiabHOTO (idpo3y [115].
[Ton16H0 1o 111€1 T€3u, perioHanbH1 Pekomenartii 3 ominku aiactosiunoi Gynxii JIII
3a nanumu ExoKI™ [177] cBig4atsk, 1110 pi3HMIIS B Yaci BiJi CKOPOUCHHS JIO pelaKcarii
MioKap/ia, BU3HA4YCHA 3a JIOTIOMOTo0 Strain rate moxe ineHTH(diKyBaTH ilIeMi30BaHi
cermeHTH [116]. I1eBHI qOCITIIKEHHS TTOKA3a/Ii 3HAYHHUI B3a€MO3B 130K MIXK
cermeHTapHo0 [117] Ta rmobansHoro [118] paHHBOO A1aCTONIYHOKO IIIBUIKICTIO
nedopmMariii Ta 9acoBoro KoHcTaHTor penakcaiii JIII. birbir Toro, HenaBHe
JOCIIKEHHS, B IKOMY KOMOIHOBAHO OLIIHIOBajacs riio0ajibHa IBUIKICTH e(opmartii
MIOKap/y IiT9ac Iepiojy 130BOJIIOMIYHOT peakcallii 3a TEXHIKO CIEKII-TPEKIHT Ta
TPAHCMITPaJIbHI MIBUIKOCTI KPOBOTOKY, MOKa3aj0, IO CIIBBIHOIIEHHS PAaHHbBOT
TpaHcMiTpaibHOI XBHIT E 110 TI100a1pHO01 IIBUAKOCTI Iedopmariii Miokapay O0yJio
no0pum npenukTopom TrcKy HaroBHeHHs JIII y martieHTiB, y SIKMUX CITiBBIHOIIICHHS
E/E’ He 103B0JIs10 3pOOMTH YiTKI BUCHOBKH, Ta 0yJI0 OUIbII TOUHUM MOPiBHAHO 3 E/E’ y
naiieHTiB 3 HopMaabHO0 OB JIII Ta nmarieHTiB 3 perioHAIbHUMH MOPYIIEHHIMH
MmiokapaiaabHoi pyHkii [118]. Takum urHOM, OIliHKA AiaCTOMIYHOT (PYHKIT IIISIXOM
Bizyasizailii gedopmariii Miokapay € 6araTooOiIs0u00 NePCIEKTUBOIO, ajie TOTpeldye
O1sIbLIIE TOCIIHKEHb CBOET MOTEHIIIHOT KIIHIYHOT pojii. ChOTO/IHI IMITYJIbCHO-XBHUJILOBA
norruieporpadis KpOBOTOKY Ta PyXy MIOKapay € MepeBaKHUMH MTOYATKOBHMHU
exokapiorpadiuHUMHA METOMKAMH JIJIs1 OLIHKY AiacTosiuHoi ¢ynkitii JILI.

IX. Po3kpy4yBaHHs JIiBOI0 HIYHOYKA

O6epranbHuit pyx (kpydeHns) JILI BigOyBaeThCs 3aBSKH KOCO PO3TAIIOBAHUM
¢bi0pwaM cydenikapiaabHOTo Mapy MioKap/ia, o MPOJIsTaE B HAMPSIMKY BEPXIBKHU IO

gacoBiit crputii. Cybenikap/iiajibHi BOJIOKHA JAOMIHYIOTh HaJl CyOeHI0Kap 1aIbHUMH,



110 (OPMYIOTh CHipajb B MPOTHICKHOMY HAMPSAMKY. TakKuM YMHOM, TIPH MOTIISA1 HA
JIIII 3 BepxiBKH B HANpPsIMKY 0a3aJIbHUX BIAJILIIB BEPXiBKa BUKOHYE CHCTOIIUHY POTAIIiIO
IIPOTH YaCcOBOi CTPUIKH, a 6a3anpHuit Bl JILI obepraeTbest mo yacoBiil CTpiIIi.
Po3kpyuyBaHHS IOYMHAETHCA B IMI3HIO CUCTOITY, ajie OCHOBHHI HOTO eTar Bi10yBaeThCs
I179aC 130BOJIFOMIYHOTO PO3Ca0IeHHs Ta B OUIBIIIN CTENEHI 3aKIHUYETHCS B MOMEHT
BIIKPUTTS MiTpasbHoro kiamany [119]. /liacTonidde po3KpydeHHS MPEACTABIIIE COOOKO
NpYXHY BiJfauy 3aBAsSKHA BUBUIbHEHHIO BITHOBIIIOBAHUX CHJI, 110 TE€HEPYBAIHUCS Mia4yac
nonepeaHboi cucToNu. IIIBUAKICTh PO3KPYUYEHHS YACTO MO3HAYAETHCS K IIBUAKICTh
Bingayl. Takuii noBopot JILLI, 31aeThes, Biirpae BaxxJMBy pojib y HOpMaJIbHIN
cuctomyHii pynkuii JILL, y Toii yac ik po3kpydeHHsl fonomarae e(peKTUBHIILIOMY
HarnoBHeHHIO JIIII 3a paxyHOK CTBOpEHHS J0JaTKOBUX BCMOKTYBaiabHHX cui [119,120].
Bbyno npumnymeno, o 3menmenHs po3kpyayBanus JIII 3 ocnabnennsm abo BTpaToro
J1ACTOJIIYHOTO BCMOKTYBAHHS IMOCUJIIOE A1aCTONIYHY TUCHYHKIIIO TPU KapaiasibHii
natosorii [120-123]. Xoua miactosivuHa AUCYHKIIIS 1 ACOIIIOETHCS 3 HOPMaJIbHUMHU
BIKOBUMHU 3MiHaMU (CTapiHHSIM), aJie MPU BIKOBUX 3MIHAX HE CIIOCTEPIra€ThCS
3MEHIIICHH JIIaCTOJIYHOTO PO3KpyuyBaHHs [124].

A. KuiHiuHe 3acTOCYBaHHA
J1o cbOrO/TH1 HAIlE PO3YMIHHS 1010 KUIBKICHOTO BU3HAYCHHS CKPYUYEHHS Ta
poskpyuenns JIIII Ta #ioro porarii Oys0 gy’ke 0OMeXEeHUM Ta ¢JIab0o MOTJIO BTUIMTHCS B
PYTUHHY KJIIHIYHY NPAaKTUKY, TOMY 1110 BUMIiptoBaHHs ckpydeHHst JILL moxnuBe TUIbKu
3a TOMIOMOTOF0 Mi4€HOI MAarHUTHO-PE30HAHCHOI ToMorpadii Ta IHIITNX CKJIATHUX
metoauk [120-126]. Ane, 3Bakaroun Ha HEJJaBHE BIIPOBAPKEHHS exokapaiorpadiqHol
METOJIUKHU «CTHEKJI-TPEKIHTY, ChOT0JIHI CTAJI0 MOXKJIMBUM KIJIbKICHO BU3HAYATH POTAIIiIO,
CKpy4yBaHHs Ta po3kpydyBanus JILI B moaenHiit kiminiyHii npaktumi [127,128].
CkpyuyBanns JIII po3paxoByeTbes K pi3HUL MK 0a3aJIbHOIO Ta alliKalbHOO
poTalli€ro, 1Mo BU3HaYa€ThCA 10 KopoTkii Bict JIII. Jlng Bumipy 6a3ansHOi poTariii
IJIOIIMHA 3p13y BCTAHOBIIOETHCSI TPOXU JUCTAIBHHIIIE MITPATBHOTO KUTBIIS, a JJIs
anikaJlbHOI pOTalli — TPOXHU MPOKCUMAJIbHIIIE PIBHS KIHIEBO-CUCTOJIIYHOTO EPEKPUTTS
MPOCBITY amikanbHOi yacTuHu nopoxxHuHU JIII. KiiniuyHe 3HaueHHs OmiHKA

po3kpyuenns JIII noci He BuzHauene. [Ipu owinill ckpyuyBaHHs Ta po3kpyueHns JIII y



MAIEHTIB 3 A1aCTONIYHOIO TUCHYHKIIIIO a00 J1aCTOIIYHOIO CEPLIEBOIO HEAOCTATHICTIO,
HIBUJIKICTh SIK CKPYYyBaHHSI, TaK 1 po3kpydeHHs Oynu 30epexennmu [129,130], ta He
OyJ10 BUSIBIICHO JTOCTOBIPHOTO 3B’SI3KY 3 YaCOBOKO KOHCTAHTOIO po3ciaadiaerus JILI [129].
3 iHmoro 60Ky, y narieHTiB 31 3amxkeHor0 @B JIII 111 3HaueHHs Oy 3HAYHO 3HIKEHI.
Ha TBapuHHUX MOJIeNsX, Ta B 000X TpyIax 3 CEpLEBOI0 HEOCTATHICTIO, HAaHCHIIBHIIIA
acoIriaris cocTepiraiacs 3 KiHIeBo-cucTojaiyHuM 00’ emom JIII Ta ckpydyBaHHSIM
[129], natsikatoum, mo mBHUAKICTH po3kpydyBanHs JIIII Halikpaie BigOuBae
B32€EMO3B’SI30K MK CUCTOJIIYHOIO KOMITPECIEIO Ta PaHHBOIO J11aCTOJIIYHOI Biyiaueto. B
3aKJIFOUEHHS CJIIJT 3ayBAXKHUTH, 10 BUMIPH MIBUIKOCTEH CKPyUyBaHHS Ta PO3KPYUCHHS
JIII MOXYTh CTaTH BaXXJIMBOIO YACTHHOIO OLIIHKY J1aCTOJIYHOI (yHKLII B MailOyTHROMY,
X04a ChOTOHI BOHM I1I€ HE MOXKYTh OYTH PEKOMEHI0OBaH1 JJIsi PyTUHHOTO KJITHIYHOTO BH
KOPUCTYBaHHS, Ta MOTP1OHI J0ATKOBI JOCIII>KEHHS JJIsl BU3HAYEHHS 1X MOTEHIIIHOTO
MiCIIsl Y KJIIHIYHOMY 3aCTOCYBaHHI.

B. O6mexenns
CknaiHICTh NPEACTaBIIsiE BUOIP MJIOMIKUHA 300paKeHHsI, TOMY NOTPIOHE MOJajbIIe
kiiHiuHe TecTyBaHHS EXOKI' 3 BUKOPUCTaHHIM «CTIEKI-TPEKIHT I BU3HAYCHHS
B1JITBOPIOBAHOCTI BUMIPIB, 1110 OTPUMYIOTHCA 3 IIJTYHOUKIB 3 PI3HOIO FTEOMETPIELO.
SIKICTh «CIIEKII-TPEKIHT» MOXe OyTH cyOonTuMaibHOIO B Oa3zanbHux Biaiiax JIII, mo
BHOCHTH 3HAYHY BapiaOesbHiCTh B BUMipH [128].

X. Ouinka po3c/iadjeHHs JiBOro HUTYHOYKA

A. Tlpsime BU3HAYEHHS

1. IVRT

[Tpu nopyuienHi po3cnadbiennsa miokapay, Tuck B JIII miguac nepioay
130BOJTIOMIYHOT peJlakcarlii majgae MmoBUIBHIIIE, 0 TPU3BOAUTH /10 301IBIIICHHS Yacy 10
MoMmeHTy najiiHHs TucKy B JILI Huskue piBus B JIII. TakuMm ynHO, 3aTpUMy€ETHCS
BIJIKPUTTSI MITPAJIBLHOT KJIAIlaHy, 1mo npu3BoAuTh a0 npojonraiii [IVRT. IVRT nerko
BUMIPIOETHCS 3a JOTIOMOTO10 onuiepiBcbkoi ExoKI', sik obroBoproBanocs B
nonepeHix posauax. Brim, cam o co61 IVRT mae oOMexeHy TOUHICTh, 3Ba)Kat0un Ha
3MINIAaHUK BIUTMB Ha HHOTO MEPEHABAHTAXKEHHS, 10 1€ Y HAPSIMKY, TPOTUICKHOMY

nopyienHto penakcaiii JIII. MoxnuBo komOinyBatu IVRT 3 HeiHBa3iBHUMHU



1H7eKcaMu KiHTeBO-cucToiuyHoro TUCcKy B JIIII Ta Tricky B JIIT my1st po3paxyHKy T
(IVRT/[In kianeBo-cucromiuamii Tuck B JIII — In trck B JIIT]). Lleit minxix Oys
Bunpapaanuii [131] Ta MoXke BUKOPHUCTOBYBATHUCS IS KIIbKICHOT'O PO3PaXyHKY T
3aMICTh SIKICHOT oliHKY pesnakcartii JILI.

2. IlocTiiiHO-XBMJIbOBHII CIIEKTP A0PTAJILHOI perypriramii
MurtteBult rpaiieHT TUCKY MK aopToro Ta JIII mijguac aiactoiau Moxke OyTu
PO3paxoBaHUI 3a JOTIOMOTOI0 MOCTIHHO-XBUIIKOBOI Aomntuieporpadii (IIX/]) cnextpy
aopTasibHO1 perypritamii. Ockinbku paykTyariii Tucky B aopti migdac IVRT e HacTimbku
MaJIMMH, IO iX MOKHA 3HEBAXKUTH, a TAKOXK TOMY, 1110 MiHIMajbHUM THCK B JILLI
3BUYaitHO HU3bKUM, TUCK B JILII mimguac IVRT moxe Oytu pospaxoBanuii 3 [1X/]
CIEKTPY MOTOKY a0pPTaJIbHOI perypriraiiii, a came: cepeiHIN rpaileHT MikK aOPTOIO Ta
JIII ta rpagient KJT JILL, dP/dty, (4V2 x 1,000/20, ne V mBHIKICTH a0pTaabHOI
perypritariii y m/c uepe3 20 Mc Imiciisg oYaTKy IMOTOKY perypriTariii, a t (vacoBuii
IHTEpBaJ MiXK MOYaTKOM aOpTaIbHOI pErypriTaiii Ta JOCATHEHHSM IIBUIKOCTI
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B1a MaKCHUMaJIbHO1 IHBI/IIIKOCTl).

perypritaiiii, 1o Binosigae 3uauenHo [1 -1/e]
Po3paxyHoOK T mepeBipsBCs y TOCITIKEHHI Ha TBapuHax [132], ayie KIiHIYHUI JOCBIT HA
JIOJSIX € OOMEKCHHM JIMIIE HEBEJIMKOKO KUTBKICTIO marfieHTiB [133].

3. [MocTiliHO-XBUJILOBHII CUTHAJI MITPaJILHOI perypriraiii

BuxopucroBytoun monudikoBane piBHsIHHS bepHyini, 3a nonomororo [1X/] maxna
BU3HAYUTH MaKCUMaJIbHUMN Ta cepeniHii rpaaienTy Tucky mix JIII ta JIIT y xBopux 3
HasgsBHOIO MP, 1110 100pe Kopentoe 3 TaKKUMH, 1110 OTPHMaHI ITiI9ac KaTeTepu3ariii cepiis
[134]. PiBmstrust wist po3paxyHKy dP/dtmin: dP/dtmin (MM Hglc) = [4(Vur2)? — 4(Vwr1)?] X
1,000/20, ne Vr1 Ta Vg, € mBuakoctssmMu MP (M/c¢) 3 inTepBaiiom 20 Mc. CripomieHuit
MIX1T IS pO3paxyHKy T 3 OToKy MP € Takum: T = 4acoBuii iHTEpBaJI M1 TOYKOIO —

12 _- .
B1J] IIBUJKOCTI

dP/dtyi, mo Toukwm, B sKiit mBHAKicTE MP mopiBHIoe 3nauenHo (1/€)
MP B Tourti —dP/dty,. 3BaXkaroun Ha HasABHICTH MPOCTIIIMX METOIB OLIIHKK peiaKcariii
MIOKapy, K aOpTajbHa, TaK 1 MITpaJibHA PETYPriTallisi B pyTUHHIN KIIHIYHINA TPAKTHUITL
BUKOPUCTOBYIOTHCS P1IKO.

OxpiM BHIIIE OTMCAHUX PO3PaXyHKIB, IEBHY LIIHHICTh Ma€ OLIHKA TPOd1II0

(Mmopdomorii) gonmnepiBebkoro crektpy B [1X/]. Hampuknan, st MP, kpyte



HApOCTaHHS MBHUJIKOCTI 3 TOCTIJOBHUM TIOJIOTUM CIIOBUTLHEHHSM KPOBOTOKY TTiCIISI
JOCATHEHHSI MKOBOI MIBUAKOCTI € XapaKTEPHUM I BHOI «V»-TI0/1I0HOT KPUBOT THCKY
Ta MIIBUILEHOTO cepeinboro Tucky B JIII. 3 iHmoro 60Ky, okpyriieHui piBHOOEAPEHUI
CHEKTp 3 MOBLILHUM HAPOCTAHHSM Ta 3MEHIICHHSM LIBUAKOCTI CKOPIIIE CBITYEHD PO
cucromiuny aucdynkuiro JIII ta mopyiienHs oro penakcaiii. Jjis aopraabHO1
perypritarii Ipu BiICYTHOCTI 3HAYHOI CTPYKTYPHOT IATOJIOTIi a0pTabHOTO KIananHy (y
XBOPHUX 3 TIOMIPHOIO a0PTATHHOIO HETOCTATHICTIO), IIBUIKE CITOBITLHEHHS MIKOBOT
IMIBUAKOCTI Ta KOPOTKUN Yac HAMIB3HIKEHHS TUCKY 3BUYAHHO BKa3yIOTh Ha IIBUJIKE
3pocTaHHs AiacTojiyHoro Thcky B JILII 3aBasku oro miABUIIEH1I )KOPCTKOCTI.

B. Cyporarthi Bumipn

1. HIBMAKOCTI TPAHCMITPAJIBLHOT0 KPOBOTOKY

Komnu penakcaiiisi Miokap/ia € 3Ha4YHO CHOBUIBHEHOIO, CIIOCTEPITA€THCS 3HUKECHHS
ciiBBigHomeHHs: E/A<1 ta npononramis DT >220 mc. Kpim Toro, npu HassBHOCTI
Opasikap/ii MOkHa MOOAYUTH XapaKTePHUMN CEPeIHbO-A1aCTONIYHUN KPOBOIIOTOKY, 110
CIIOCTEPITAETHCS TICIS KPOBOIIOTOKY PAaHHBOT'O HAIIOBHEHHS E, 3aBIsSIKM TPOTrpeCUBHOMY
MaJIHHIO J1acToMuHOro Tucky B JIII, moB’si3aHOMY 3 CHOBUIBHEHUM PO3CIA0ICHHIM
JIII. BTiM, miIBUIIICHUH THCK HAITOBHEHHS MOYKE MACKyBaTH 111 3MIHH IIBUAKOCTEH
TPAHCMITPAJIBHOTO KPOBOMOTOKY. Takum unHOM, criBBigHOIIeHHS E/A<1 Ta DT >240
MC MarOTh BUCOKY CIIelM(IYHICTh IJI BUSIBJICHHS nopyuieHHs penakcaririi JIL, ane
MOXKYTb CIIOCTEPIraTCs MPU HOPMATBLHOMY a00 MiABUIIIEHOMY TUCKY HanoBHeHHs JIII,
3aJIEXKHO BiJ] TOr0, HACKUIBKY CIIOBLIbHEHOMO € penakcaris JIII. 3paxkaroun Ha Te, 1110
MTOPYIICHHS peJlaKcallii € caMOI0 PAaHHBOIO MATOJOTIYHOK 03HAKOKO TP OLIBIIOCTI
CEepIIEBUX XBOPOO, 11 HASBHICTH CIIiJ] TIepen0adaT y OUIBIIOCTI, SIKIIO HaBITh HE Y BCIX
MAIE€HTIB 3 11aCTOJIYHOI TUCPYHKITIEIO.

2. CrieKTpH pyxXy MiTpajbHOTI0 KiJIbIS 32 JAHUMHM TKAHUHHOIO J0NIJepa
TxanuHaHUN nonmiepiBebkuid Mk E’ € Habarato 4yTIMBIIINM MapaMeTpoOM, 0 BKA3ye
Ha aHOMAaJIbHY peJlakcallilo MioKap/ia MOPIBHIHO 3 JAHUMH TPAHCMITPAIBHOTO
KpOBOMOTOKY. JIeKibKa MOCIIKEHb HA TBAPUHHUX MOJIEISAX Ta y JIF0Ieh
MPOJCMOHCTPYBAIM 3HAUYIIHHA KOPEIALIHHNN B3aeM03B 130K Mk E’ Ta T (mB.

morepeaHe 00roBOPEHHS). Y OLIBIIOCTI MAIIEHTIB 13 3HUKEHHSIM MBUAKOCTI E’



JaTepaIbHOTO CETMEHTY MITPAIBbHOTO KUThII <8.5 cM/c ab0 cenTaabHOro CerMeHTy
MITpaJIbHOTO KUTbIIs <8 cM/c HasiBHE nopyiieHHs penakcariii JILL. Brim, ayisa 6inbin
HA1IHOTO 3aKIIIOUEHHS BaXJIMBO BU3HA4YaTH, Y E’ € MeHIINM, HIX cepeiHE 3HAUYCHHS
MIHYC 2 CTaHJIApTHUX BIIXUJICHHS ISl JaHOT BIKOBO1 I'PYITM KOHKPETHOTO MaIll€HTa (JUB.
Tab6. 1).

[Tpu HassBHOCTI MOPYIIEHHS peaKcallii MioKapy IHTepBall | g.e: TOJIOBXKYETHCS Ta
n00pe Kopentoe 3 T Ta MiHIMaibHUM TuckoM B JIIII. Brim, 1ie#t miaxia AeMoHCTpye
O1nblTy BapiabenbHICTh MOPIBHSAHO 3 130J1bOBAHUM BUMIPIOBAaHHAM IIBUIKOCTI E’, Ta
OyBae MOTPIOHUM TUILKM B HEYACTHX KIIIHIYHUX BUIAJKAX (IUB. MOMEPEIHE
0OTrOBOpPEHHS).

3. Vp y koasopoBomy M-pexkumi

Hopwmainbhe 3Hauenns VP ckiianae 250 cM/c Ta KOPENIOe 3 MIBUAKICTIO
MioKap/iainbHOi penakcarii. Brim, VP Moxe 3011bIIyBaTUCh Y TAIIEHTIB HOPMAIbHUMHU
00’ emamu JIII Tta ®B JIIII, He3Bakar04uu HAa MOPYLIEHY PEIaKCalliio.

Takum yunoM, VP € Habarato HaAIMHIIIKUM Y SKOCTI ToKa3HuKa penakcarii JIII y
namieHTiB 13 3HmwkeHor0 OB JIII ta aunaramiero JIII. ¥V iHmmx rpymn namieHTiB 0akaHo
BUKOPHCTOBYBATH 1HII TOKA3HUKHU.

KurouoBi MoOMeHTH

(1) IVRT camo o co0i Mmae 00MeKEHY aKypaTHICTh, 3BaYKAIOUYH Ha MEPEXPECHUMN
BILJIUB Ha HHOT'O NIEPETHABAaHTAXKECHHS, 1110 IEpEeKpUBa€e ePeKT MOPYILIECHOT peslakcanii
JII.

(2) Y GinbIIocTi NAIIE€HTIB 13 3HWKEHHSM IBUKOCTI PAHHBO-IaCTOIIYHOTO PyXy
MiTpajbHOTO Kiblisd E’ B taTepaibHOMy cerMeHTi <8,5 cM/c 4n B cenTaibHOMY
cerMeHTi <8 cm/c HasiBHE mopyiieHHs penakcartii JIHI.

(3) Vp € HaiibinbIn HagiftHUM ToKa3HUKOM pesakcartii JIII y mamieHTiB i3
3amkeHHo OB Ta nunaramiero JIII. B iHmumx rpynax namieHTiB CiIiJ KOPUCTYBaTUCA
THIITMMU TIOKa3HUKaMHU.

(4) Ans mocnigHUIBKKX IUICH U pO3paxyHKy T MOKHA BUKOpUCTOBYBaTh [1X]]
CUTHAJIA MITPAIBHOI Ta a0pTaJIbHOT perypriTai.

X|. BuzHayeHHsI JKOPCTKOCTI JiBOr0 HIJIYHOUYKA



A. IlpsiMe BU3HAYECHHS

JliacTOJi4HI KpUBI TUCKY-00’ €My MOXYTh OYyTH OTPUMaHIi 3 OJJHOYACHHUX
BHCOKOSIKICHOTO 3aIMCy TUCKY Ta Jomruieporpadii TpaHCMITPaIbHOTO KPOBOIIOTOKY,
MIpH IIbOMY OTPHUMaHI MIBHIKOCTI HAIIOBHEHHS (32 paxXyHOK MHOYKEHHS JTOTITUIEPIBCHKOT
KPUBOI Ha J1aCTOJIIYHY ILJIOIIY MITPabHOTO OTBOPY) IHTEIPYIOTHCS JJIsl OTPUMAaHHS
KyMYJIATUBHUX 00’€MiB HAlIOBHEHHS Ta HOPMAJI3YIOThCS J10 YIapHOTO 00’ €My 3a
naaumu qBoMipHOT EXxoKI™ [135,136]. 3 BUKOpHCTaHHSAM ITi€] TEXHIKA MOXKHA
po3paxyBaTy KOHCTaHTY >KOpcTKocTi kamepu JIIII. BusnaueHnHs KiH1eBO-A1aCTOMYHOL
MOAATIMBOCTI (KOMILUIAEHCY), IO € PEHUNPOKHOIO A0 KopcTKocT JILL, Takox MOKIMBO
3 OJHIET KOOPAUHATH KPUBOT TUCKY Ta 00’ €My HAIIPUKIHIII J11aCTOJIM, BUKOPUCTOBYIOUH
ExoKI" nia KO JIII ta Buznauenns KJIT JIII, ane et MeTo1 MOKe NpU3BOAUTH J10
3HAYHOI TOMWJIKH Yy MAII€HTIB 3 BETUKUM CTYIIEHEM J1aCTOJIYHOT (PYyHKIIIT.

B. CyporaTtHi Bumipn

1. DT paHHbOTro TpaHCMITPaJIbHOr0 KPOBOTOKY E

[TaiieHTH 13 cTaHaMU, aCOIIMOBAaHUMU 3 MIABUILEHOIO >kopcTKicTio JIII MaroTh
OUIBIII IBU/IKI PIBHI CIIOBUIbHEHHS paHHbOro HaroBHeHH JILI Ta kopoTiii 3HaYeHHs
DT [137]. Teopernunwmii aHai3 nepeadoayae, mo mpu BIIHOCHO MOCTIHHOMY THCKY B JITT
miguac paaaboro HaroBHeHHs JIII DT e mponopiiioHalbHUM 3BOPOTHOMY KBaJAPaTHOMY
KopeHto iHaekca xopcrkocti JIII [138]. Lle nmpumyieHHs miaTBepHKYEThCS HeTaBHIMU
JOCJIIPKEHHSIMHU, 110 MOKa3aJH, 110 KOpcTKICTh JII1 He 3MIHIOEThCS Miauac nepioay
CroBiIbHEHHS paHHboro HamoBHeHHs JIIII [139]. EkciepuMeHTabHI CIIOCTEPEKESHHS Ta
0OMEKEeHI TaHUX CIIOCTEPEKECHB Y JTFOACH MIATBEPANIN TEOPETUYIHI PO3PaXyHKH
(xopetkicts [Mm Hg / Mm], pospaxosyetsest sk Ky = [70 mc/(DT — 20 mc)]* [140,141].
Jlnis nocarHeHHst OIbII0T TOYHOCTI HOTPIOHE TaKOXK ypaxyBaHHs BICKO3HOI
enactryHocTi Ta penakcarii JIII [142]. V miacymky, mitpanbauii vac DT € BaxauBuM
rmapameTpoM, 1110 TOBUHEH BPaXxOBYBATHCh MPU BUHECCHHI BUCHOBKY IIPO KOPCTKICTh
JIIII, oco0a1BO y XBOPHUX 13 3HAYHUM crioBiIbHeHHsM JILLI.

2. TpuBaJicTh XBIWII A

Cxopouennst JIII cTBOpro€ XBUITIO TUCKY-IIIBUIKOCTI, 1110 BX0oauTh B JIII. XBuiis

PYXa€eThCs Yepe3 MPUHOCHUN TPAKT MUTYHOUYKA Ta BIJOMBAETHCS BiJl BEPXIBKH Y



HaIpPsIMKY a0pTaIbHOTO Kianany. Yac, moTpiOHMI Ha PO3MOBCIOIKEHHS XBUJIl TUCKY -
IIBUKOCTI Yepe3 MITYHOUYOK, BUBHAYAETRLCS K TPAH3UTHHUM Yac XBUII A, Ta MOxe OyTH
BU3HAYCHHUI 3 BUKOPHUCTAHHAM IMITYJIbCHO-XBUIIBBOBOI Aomuieporpadii (IX /1) [143].
et yacoBwmit iHTEpBaAI JOOPE KOPEIIOE 3 Mi3HBOIO kopcTKicTio Ta KJ[T JIII,
BUMIPSIHUMHU BUCOKOTOYHUM KaTeTepoM Tpu katerepizaiii [143,144]. OOMexeHHs
IILOTO IMIXO/Y BKJIFOUA€E HOT0 3aJI€KHICTh B MiCIISI BCTAHOBJICHHS IIPOOHOTO 00’ €My
npu pomreporpadii ta reometpii JIII.

XI1I. AiacToJiuHuii cTpec-TecT
VY Garatbox Mami€HTiB 3 A1aCTOJIYHOT TUCPYHKIIEIO 3'IBIASIOTHCS CAUMITOMH,
MEePEBAXKHO MPU HABAHTAXKEHHI, B HACTIAOK MiaiioMy TUCKY HanoBHeHHs JIII,
MOTPiIOHOTO JJI MiAITpUMaHHs ajekBaTHoro HarnoBHeHHs JILII ta ynapuoro o6’emy.
TakuM YMHOM, KOPUCHO OLIIHIOBATH TaKoK TUCK HanoBHeHHs JIII miguac
HABAHTAXKEHHS, MOAIOHO JI0 TOTO, SIK BAUKOPUCTOBYIOTH MTPOOU 3 HABAHTAXKECHHSIM Y
XBOPHX 3 1IIIEMIYHOIO XBOPOOOIO CepIls a00 MaTOJIOTIEI0 MITpAJIbHOTO KilanaHa. J{is 1miei
MeTH BUKOpHCTOBYIOTh E/E’ (Puc. 11). ¥V cy0’ekTiB 3 HOpMalbHUM po3ciadienusm JIIII,
mBuakocTi E Ta E’ 36inbmytorees nponopiiiino (Tad. 2), a cniBiaHomeHHs E/E’
JIMIIAETHCS HE3MIHHUM 4H 3MeHIIyeThbes [145]. BriM, y nmarfieHTiB 3 mOpyIICHHIM
po3ciabiieHHs: MioKapy, 30UIbIeHHs MBUAKOCTI E’ mpu HaBaHTa)KeHH1 B1I0YBA€THCS B
MEHIII{ CTYTEeH], HI’K MBUIKOCTI PAHHBOTO TPAHCMITPAIBHOTO MOTOKY E, 1110
MPHU3BOJIUTH 10 301IbIIeHHs criBBigHOomeHHs E/E’ [146]. V 3B’ 13Ky 3 1iuMm OyI0o
MoKasaHo, 110 criBBigHOMEeHHS E/E> nocToBipHO KOpemtoe 3 TuckoM HarmoBHeHHs JILLI
nigyac HaBaHTaXEHHs PHU OJHOYACHOMY MpoBeAeHH1 AonmmiepiBcbkoi ExoKI Ta
karerepu3ariii cepii [147]. Kpim Toro, yac CrioBiIbHEHHSI pAHHBOTO TPAHCMITPATIBHOTO
KpoBomnoToky DT y 3mopoBux cy0’€KTiB MiJjuac HaBaHTaKEHHS 3MEHIIY€ETHCS HE3HAYHO,
y TOM 4ac, sIK y MaIie€HTiB 3 MmiaBuiieHuM Tuckom HarmoBHeHHs JIIII DT 3meHmryeThbes
Ounbie, Hix Ha 50 Mc. Y Kap110J0TIYHUX XBOPHX M1 19aC HABAHTAKCHHS IIBUIKICTh
PaHHBOTO TPAHCMITPATLHOTO KPOBOTIOTOKY E 3pocTae Ta NHIIaeThCs MiBUILEHOIO IIe
JICKUJTbKa XBHJIMH TTICJIsl TPUITMHEHHS BIIPaBH, y TOHM Yac K MBUAKICTh E’ nuimaeTsces
3HIDKEHOIO SIK JI0 HABAHTAXKEHHS, TaK 1 IMiT9ac HaBaHTAXEHHS Ta pecTUTyIi. Takum

yuHOM, IBUJKOCTI E Ta B’ MOKyTh OyTH 3anucaHi Micisi HABAHTAKEHHS MICIIs aHaJl3y



PETi0HANILHOT CKOPOTIMBOCTI CTIHOK B B-pexumi. Jlami, BimcTpoueHui 3ammc
JOMIUIEPIBCHKUX MIBUIAKOCTEN JTI03BOJISIE 3aMI00ITTH 3MBaHHS MBUKocTel E Ta A, 110
4acTo B1I0YBAETHCS MPH MIABUIICHH] YaCTOTH CEpLIEBUX CKOpoueHb. HaBaHTakeHHs
3BUYANHO BUKOHYETHCS 32 JIOMTOMOTOIO TTPOTOKOJY 3 JIEKAYNM BEIOSPTOMETPOM, IPHU
[IbOMY TaKOX 3aMKUCYIOTh cieKTp TP 1ist omiHKK cucTonuHoro Tucky B JIA B ciokof,
i9ac HaBaHTaXEHHS Ta pecTUTYIi. Takoxk A OLIHKY J1acTOIIYHOT QyHKITIT
BUKOHYBaJIacs cTpec-exokapaiorpadis 3 100yTaMiHOM, MI14ac SIKOi MOSBIECHHS
pectpukTuBHOrO HanoBHeHHs JIL acoritoBanocst 3 HEraTUBHOIO MMPOTHOCTUYHOIO
iHpopmariero [148].

[IpoOa 3 HaBaHTa)KEHHAM € HAOUIbII KOPUCHOIO Y MAIIEHTIB 3 HE3'SCOBAHOIO OJUIIIKOIO
IIPH HaBaHTAXEHHI 3 JIETKOIO J1aCTOIYHOIO AUCHYHKITIEIO Ta HOPMAJIbHIUM THCKOM
HAIlOBHEHHS B CMOKOi. BTiM, Opak KJIIHIYHUX JaHHUX Ta MOTEHLIMHI OOMEXEHHS y
MaIieHTIB 3 perioHaapHor0 auchynkiiero JIII, marogoriero MiTpaabHOTO KiIanaHa Ta

Ghi0pusLIi€ro TIepeacepab ChOTOIHI MTOKH 110 HE IO3BOJISIOTh PEKOMEHIYBATH CTpeEC-

exokapaiorpadito 1y pyTUHHOTO 3aCTOCYBaHHH.

Baseline Supine Bike at 50 Watts

E= 50 cm/s, DT= 250 ms E= 85 cm/s, DT= 140 ms
e=7El=7 e’ =8,Ele’ =11
TR =24 m/s TR=3.8m/s



Puc. 11. 3anuc nonmieporpadii miguac HABaHTAKEHHS Y TAIlI€HTA 13 3HIKCHUM
JiacToJIiYHUM pe3epBoM. Ha BuXoi gommieporpamMa TpaHCMITPATBbHOTO KPOBOIIOTOKY
BKasye Ha nopyueHHs penakcarii JIII 13 cmiBBigHomenHsM E/E’=7, Ta nmikoBoo
mBHIKicTIO TOTOKY TP 2,4 m/c (Cucroniuauii THCK y JereHeBil aptepii =28 mm HQ).
[Tiguac npoou 3 Hi3UYHUM HABAHTAKECHHSM 3 JIS)KAUUM BEJIOCPrOMETPOM BiIOYIOCS
3poctanHs mBUAKOCTI E Ta crmiBBigHOmeHHs E/A 13 oqHo9acHUM ckopoueHHs M DT.
CmieBignomensas E/E’ mpu HaBanTaxeHH1 ckiangae 11, a cuctomiuamii Tuck B JIA
30iabmmmBest 10 =60 mm HQ (ITikoBa mBuakicts motoky TP = 3,8 m/c).

Ta6. 2. 3MiHM MIBUIKOCTENH TPAHCMITPAIBHOTO KPOBOMIOTOKY Ta PYX1B MITPAIbHOTO
Kbl 32 JanuMu T/ y 310poBuX cy0’€KTIB migyac pi3M4HOTO HABAHTAKEHHS

(cepenniii Bik 59+14 pokis) [145].

[Toka3Huk bazanbHuil piBeHb ®di3ruHe HABAHTAKECHHS
E (cm/c) 73£19 90+25
A (cwm/c) 69+17 87+22
DT (mc) 192+40 17642
E’ (cmlc) 12+4 15+5
E/E’ 6,7+2.2 6,6+2,5

X1, IHmi npUYMHA CHMIITOMIB cepLeBOl HeIOCTATHOCTI Y MALIEHTIB 3
HOPMAJIBHOKO (PPAKLi€I0 BUKHIY
A. XBopoOu nepukapay

[Timuac ob6cTexkeHHs XBOpUX 3 KiIHIYHUM giarHo3oM CH 13 36epexenoro @B JIIII
BXKJIMBO MaM’SITATH MPO MOKJIUBICTb KOHCTPUKTUBHOTO MEPUKAPIUTY, TOMY 11O IIeH
CTaH B OLIBIIOCTI BUMAIKIB € ITIJIKOM BHIIIKOBHUM. OcKinbku THCK HarmoBHeHHs JILL mpu
KOHCTPUKTUBHOMY NEPUKAPAMTI € MiJABUILIEHUM, Fpadika TpaHCMITPAIbHOIO
KPOBOTIOTOKY BiJIOMBa€ TCEBIOHOPMaIIbHE 00 PECTpUKTUBHE HarmoBHeHHs 3 E/A>1 Ta
HOpMaJIbHUM a00 ckopodeHuM DT, xoua y Aesikux XBOpUX MBHUIAKICTH MKy E Moxe
OyTH HUX4Ye IIBUJKOCTI A, 0COOIMBO migyac Bauxy. KpiM Toro, TMoBo, y MaIi€eHTiB 3
KOHCTPYKTUBHUM TEPUKAPIUTOM CIIOCTEPITAIOTHCS PECIIPATOPHI Bapiallii MBUIKOCTI

TPaAHCMITPAIHLHOTO KPOBOMOTOKY E: 3pocTanHs mBuAKOCTI 225% migdac BUAUXaHHS



[149]. Btim, 10 50% marieHTiB 3 KOHCTPUKTUBHUM MIEPUKAPIUTOM JUXaIbHI Bapiarii
mBuakocTi E cknagaiors <25%. 3 iHIoro 60Ky, y Hali€HTiB 3 pecripaTOpHUM
JTUCTPECOM, IO CIIOCTEPIra€ThCs MPHU aCTM1, CHHAPOMI HOUYHOTO alTHOE, XPOHIYHUX
0OCTPYKTUBHHUX 3aXBOPIOBAHHAX JIET€Hb Ta OKUPIHHI, MOXKYTb CIIOCTEPIraTucs
MiBUIIECHI PECHIPAaTOPHI KOJIMBAHHS TPaHCMITpaibHOI mBUAKOCTI E 3aBsku
30UTBIIEHUM KOJMBAHHSAM BHYTPIIIHBO IPYHOTO THCKY.

Jlnis mudepeHniiHoro 1iarHo3y MpHu BCTAHOBJICHHI KOHCTPUKTUBHOTO MEPUKAPIUTY
HEOOXiTHIM € 3aIrc KPOBOMOTOKY B TieuiHKOBUX BeHax [150]. ¥V namieHTiB 3
KOHCTPUKTUBHHUM NEPUKAPAUTOM IE€YIHKOBI BEHU 3BUYAHO PO3IIUPEH], Ta B HUX
CIIOCTEPITAa€THCS BUPAKEHUH 1aCTOITYHUI 3BOPOTHUM MOTIK MIT4ac BUAUXY. Y
MAIIE€HTIB 3 PECTPUKTUBHOIO KapA10MIOMAaTIE€I0 HABMAKU JIACTOJIYHUN 3BOPOTHHUM MOTIK
OUIBIII BUPAKEHUH MiA4ac BAUXY, Y TOM Yac SIK y MAIIEHTIB 3 JIET€HEBOIO MATOJIOTIEI0
MepEeHANIOBHEHHS MTPaBUX BB cepls BiIOYyBA€THCS Mi4ac BAUXY, 1110 BUIHO 1O
BEJIMKOMY 30UIBIICHHIO IIBUIKOCTEH OTOKY B HH)KHIM Ta BEPXHIM HOPOKHUCTUX BEHAX.
VY nanieHTiB 3 KOHCTPUKTUBHUM MEPUKAPAUTOM, YCKIAAHEHUM (P1OPHIIALIIEIO
nepeacepan, Bce K Taku juinatoTbest TuoBl ExoKI™ o3naku B B-pexumi, ane ais
BUSIBJICHHS KOJIMBaHb MIBUAKOCTEH miguac gomrmieporpadii Moxke moTpedyBatu OlbIie
gacy [151].

Takox BaXJIMBO OTPUMATH Ta aHAJI3yBAaTH MIBUIKOCTI MITPATIBHOTO KIJIBIIS 32
JOTIOMOT'OX0 TKAHUHHOT foniieporpadii. Y maiieHTiB 3 peCTPUKTUBHOIO
Kap/110MioMaTi€ro Ma€e Micle MOPYIISHHS peiakcallii Ta 3arajabHO1 MIOKap11aJIbHOT
(GyHKITIT, 1110 MPU3BOIUTH JI0 3HIKCHHS MBUAKOCTeW S’ Ta E’, Ta 301IbIIICHHS 4aCOBOTO
iHTepBany Tep [152—-154]. HaBnaku, y nmaiieHTIB 3 KOHCTPUKTUBHUM TIEPUKAPIUTOM
MOB3JIOBXKHS €KCKYPCisl aTpi0-BEHTPUKYISIPHOTO KUTBIIS € 3BUYaitHO 30epexenoro (Puc.
12). HIBUAKICTH CENTAIILHOTO CETMEHTY MITPalibHOTO Kiblig E’27 cMm/c € BUCOKO
TOYHOIO JU(DEPEHIIHHO-A1arHOCTUYHO MEXEI0 I TudepeHIriaiii KOHCTPUKTUBHOTO
MepUKapAUTY BiJl pECTPUKTUBHOI Kapaiomionatii. OOMexxeHHs1 BuKopucTanus E’
3'SIBJISIOTHCS Y MAIIEHTIB 13 3HAYHUM 3BAITHEHHSIM aTpio-BEHTPUKYJIAPHUX KUIELb Ta Y
XBOPHUX 13 CYNYTHHOIO MATOJIOTI€I0 MIOKap/ly, KOJIM IIBUAKICTh PYyXYy 3MEHIIEHA 32

pPaxyHOK IMAaToJIOTii MiOKapa He3aJIeKHO BiJl HASSBHOCTI MEPUKAPAiaTbHOI KOHCTPHUKITII.



HenasHi miTepaTypHi AaHi OKa3aiy, M0 Y JSSKUX MaIlI€EHTIB TAKOK MOXKJIUBI TUXATbHI
KOJIMBaHHS MBHUIKOCTI E’, ane 111 KoJMBaHHS HOCSATH 3BOPOTHHI XapaKTep BiTHOCHO
IIBUIKOCTEH TPaHCMITPalbHOro KpoBonoToky [155]. KpiM Toro, y mamieHTiB 3
MATOJIOTIEI0 MiOKap/ia 3BUYaifHO 3MEHIIIEHA CHCTOMIUHA Ae(opmaltisi, B TOH yac sK y
HAIiEHTIB 3 KOHCTPYKI[IEI0 BOHA 3BHUaliHO € 30epekenoro (Tao. 3).

Tab. 3. JudepenitiaabHa larHocTHKa KOHCTPUKTUBHOTO MIEPUKAPIUTY Ta

PEKCTPUKTUBHOI Kap110MiOmaTii.

[Toka3nuk Pectpukiiis Koncrpukiis
CenranbHuil pyx HopmanbHuii PecnipaTtopHi KoJIMBaHHS
TpancMmiTpanbHUiA >1,5 >15
KpoBOTOK E/A
TpancmiTpanbHuit <160 <160
DT (cm)

Pecniparophi Biacythi 3BUYAITHO MPUCYTHI
Bapiarii

TPAHCMITPAIBHOTO

KPOBOTOKY

Jlommiep Ne4iHKOBUX [HcniparopHa peBepcis Excniparopna pesepcis
BEH J1aCTOJIIYHOTO TTOTOKY JACTOJIIYHOTO TTOTOKY
CenranbHa 3BuyaitHo <7 cm/c 3BuyaitHo >7 cM/c
MBUAKICTE E’

JlaTtepanbHa Buiie centaabHOT IBUKOCTI Hwxue cenranbHOT
MmIBUAKICTE E’ E’ mBuaKocT! E’
CenranbHa 3HUKEHA 3BHYAWHO HOpMaJbHa
ITUTYHOYKOBA

nedopmartis (Strain)

KurouoBi MoMeHTH. Y Malll€HTIB 3 KJITHIYHUMU CUMIITOMaMU CEPLIEBOL
HegoctatHocTi ipu HopManbHiN @B JIII pectpuktuBue HanoBHeHHs JIII, 3Haunuit
J1ACTOJIIYHUHN 3BOPOTHHM MOTIK B IEYIHKOBUX BEHAX IT19aC BUIUXY, Ta HOpMaJbHI a00
30UJIBIIICH] IBUIKOCTI MITPAJIBHOTO KUIBIIS 32 JAHUMU TKAHUHHOTO JOMIIJIEpa MOBUHHI
HABECTH HA MIJI03PU HA KOHCTPUKTUBHUN TIEPUKAPANT, HABITH KO PECIipaTOpHI

KOJIMBaHHS TPAHCMITPAJIbHOI'O KPOBOMOTOKY BIJICYTH1 00 HE € YITKUMH.



Septal Tissue Doppler

Lateral Tissue Doppler

Puc. 12. Tkanunna nonruieporpadis MBUIKOCTEH pyXy JIaTepabHOTO (3J11Ba) Ta
CENTaJIbHOIO (CIpaBa) CErMEHTIB MITPAJIBHOIO KUIbIIS Y MALlI€EHTA 3 KOHCTPUKTUBHUM
NepUKapIUTOM. 3a3HauTEe BUIIY PAHHBO-/11aCTONIYHY MIBUAKICTH CENTATLHOTO CETMEHTY
(14 cm/c) nopiBHsIHO 3 naTepaibHUM cerMeHToM (8 cM/c) 1 = E’, 2 = A’, 3 = cuctomniyHa
MIBUJKICTH (S).

B. MirpanbHuii cTeH03

TunoBo, y maIfieHTIiB 3 MITpaJIbHUM CTEHO30M aiactoiiuauii Tuck B JIII €
HOPMaJIbBHUM 200 3HMKEHUM 332 BUHSTKOM HEYaCTHX BHUIAJIKIB CITIBICHYIOYOi
MioKapaianbHO1 maToJiorii. Taki cami reMoAMHAMIYHI 3HAX1JKU MPUCYTHI M1 Y XBOPHUX 3
obctpykirieto npuHocHoro Tpakty JIII inmmoi eriosnorii, Takux sik myxymnau JII1,
TPHOXIIEPEACEPIHE CEPLIE Ta BPOIKEHUI MITpajabHUi cTeH03. Ha TpancMiTpanbHUi
IPaJIlEHT BIUIUBAE CTYIMHb BAXKOCTI CTEHO3Y, CEPIIEBUI BUKHU]] Ta TPUBAIIICTh
niactoniyHOTo HanoBHeHHs. [Ipu po3Butky hidbpumsiii nepeacepap Tvuck B JIIT 3HauHO
3pocTae Jyis miaTpuMaHHs agekBaTHoro HaroBHeHHs JIII. Xoua ocHoBHUM hokycoM
MIpH KJITHIYHOMY 0OCTEKEHHI Ta BEJICHHI MaIll€HTa 3 MITPATLHUM CTEHO30M € CTYMIHb
HOT0 BaXKKOCTI, BUPAKEHICTh KJIIHIYHUX CUMIITOMIB Ta BTOPUHHOI JIET€HEBOT TepTeHs3ii,
MUTTEBE HAMIBKIJIbKICHE BU3HAYEHHSI MUTTEBOTO TUCKY HanoBHeHHs JILI (tucky B JIIT)
TaKOoX MOxe OyTH 3a0e3neueHe mi1yac paHHbOI Ta MI3HBOI CUCTOJIN 32 JOITOMOTOI0

JOMIUIePIBChKUX MoKa3HUKIB. UM kopoTmuM € IVRT (ayckynbraTUBHO BiOBiga€e



TOHY BIIKPUTTS MITPaJbHOTO KJIAllaHy) Ta BUIUM € IBUIKICTH MKy E (3a
MoubikoBaHnuM piBHsHEAM Beprymti P = 4V?), TiM BUIIMM € paHHBO-1iaCTOTiqHHIT
tuck B JIIT. Tuck B JII1 € 3Ha4HO MMiIBUIIICHUM HAMPUKIHII 11aCTOJH, SKIIO B IIeH
MOMEHT MiTpaJibHa MBHUAKICTh 3aJIMIIAEThCS MiABUIIIeHO0 >1,5 M/c. Kpim Toro,
cruiBBigHomeHHs |VRT/(Tg — Tg:) xopemtoe 3 cepennim T3JIK ta Truckom B JIIT
(3Ha4YeHHs CHiBBITHOMICHHS <4,2 € TOCUTh aKypaTHUM [Tl BUSIBIICHHSI TTAIIEHTIB 3
TUCKOM HanoBHeHHs >15 mm HQ). Btiwm, ciiiBBigHomenns E/E’ npu miTpansHOMY
CTCHO31 He € KopucHUM [69].

KirouoBi MomenTH. MiTpansHuii CTeHO3 pOOUTH OIIHKY J1aCTOIIYHOT (PYHKITIT
JIII G6unbin ckinanHoro, anne Bukopuctanus |VRT, Te, Ta mikoBOi MIBUAKOCTI
TPAHCMITPAIBLHOTO KPOBOIMOTOKY B PAHHIO Ta MI3HIO J1aCTOJIy MOXKYTh OyTH I[IHHUMHU Y
HaIBKUIbKICHOMY BU3HAY€HHS cepeiHboro THcKy B JIII.

C. MiTpaabHa peryprirauis

[lepBunna MP nipusBoauth 10 30unbmenns JIIT ta JIII ta 3pocTanHst moAaTaAUBOCTI
000X Kamep, 110 CoBLIbHIOE 3pocTanHs TUCKy B JIII. Akmio JIIT He Moke MOBHICTIO
KOMIIEHCYBATH CUTYaIlll0, TOCTYIOBO 3pocTae cepeaniil Tuck y JIII ta y mpaBux
KaMmepax cepiis, 1o noB’s3ane He 3 quchynkiiero JIII, a 3 mogatkoBUM peryprityrouum
00’emom, 110 3akuaaetses B JIIT Ta nerenei Benu. [Ipu HassBHOCTI 11aCTONIYHOI
muchynkiii JILI 3 vacom gogaeTsess MiokapaiadlbHUN KOMIOHEHT 301IbIIICHHS TUCKY
HAMOBHEHHA. TaKMM YMHOM, MOCIIJOBHICTh OPIBHSAHO 3 TOIO, 1110 CIIOCTEPITAETHCS IPH
MEPBUHHIN MATOJIOTIT MiOKap/Aa, Takii, sk AuiaTaliiHa Kap11oMIONaTisl, € 3BOPOTHOIO,
110 BeJie JI0 OLIBII PaHHBOT'O 3pOCTaHHS TUCKY HATTOBHEHHS Ta MI3HIIIE JI0
nporpecyBanHs (pyHkIioHaaIpHOT MP. TakuM unHOM, y MaIi€HTIB 13 BTOpuHHOIO MP,
exokapiorpadiuHi 3HaX1IK1 TOKa3HUKH M1ABUIICHHS TUCKY HATTOBHEHHS BiJOMBAIOThH
KOMOIHAIIIIO K MiOKap IiajdbHO1, TaK 1 KJamaHHOI MaToJorii.
[TomipHa Ta Baxkka MP 3BuuaiiHo Bene A0 3pocTaHHs Niky E Ta 3MeHIeHHo
CHCTOJIIYHOT'O MIOTOKY B JISTEHEBUX BEeHaX 13 3HMWKEeHHAM criBBigHomenus S/D. [Ipu
BaKKiii MP Mo’ke Tako criocTepiraTucs Mmi3HbO-CUCTOJIIYHUM 3BOPOTHUIN MTOTOK B
nereHeBi BeHi. Takum unHoM, MP cama o co61 Moke MPUBOAUTH J10 3MIH Ipadiku

TPAHCMITPAIBHOTO KPOBOIMIOTOKY Ta MOTOKY B JISTCHEBUX BEHAX, HAraJyrouu rpadiky



npu Baxkiit mucdynkuii JIII 3 moxxknuBuM BuHsATKOM Yy pizHuili AR-A [70]. Kpim toro,
3anuc cnektpy MP B ITX]] moske 3a0e3neunTy BUCOKOCTIEIM(IUHI, X04a i HE UyTJIUBI
o3Haku 30ubIIeHoro TucKy B JIIT (AuB. 00TOBOpEHHS BUIIE).

3nmaTHicTh MapaMeTpiB TKaHUHHOI gomuieporpadii (E/E’) Bu3navatn TrCK
HaroBHeHHs JIII y ymoBax momipHoi un Baxkoi MP 3aiexuTh BiJf CUCTOIYHOT PYHKITIT
[69,156,157]. V narienTiB 31 3umxeroro @B JIII miapumenns coiBBigHomenHs E/E’
100pe KOPEIo€e 3 TUCKOM HAIIOBHEHHS Ta € MPEIUKTOPOM PU3HKY TOCIiTani3aii Ta
CMEPTHOCTI. Y mainieHTiB 3 HopMaiabHoo @B JII 111 moka3HUKK HE KOPEIOITh 3
tuckoM HarmoBHeHHs. HaBnaku, IVRT ta cniBBimnomenns |VRT/Te: nocuth noope
kopeloroTh 3 cepenniM T3JIK Hezanexno Big @B JIII [69]. B ocobauBocTi 3HaUEHHS
criBBigHOmIeHHS |VRT/TE <3 € onmno3Haunum npeaukropom T3JIK>15 mm Hg B naniit
niarpyni mamiedtis [69]. Y mamieHTiB 3 GpiOpuisiieto nepencepas Ta MP st
nigpaxyHky criBBigHomeHHs |VRT/Tg e MOXKIMBO BUKOPUCTOBYBATH, CITiBITIAr04i
iHTepBanu RR, 1o, ogHak nmotpedye OTpUMaHHS Ta aHaJli3y BEJIUKOI KIJIBKOCTI ITUKJIIIB
(=20).

Karwuosi momentn. Yacori intepBamu Ar — A, IVRT, ta IVRT/Tg.e: MOXKyYTB
BUKOPUCTOBYBATHCS JJIsI BUBHAUEHHS TUCKY HanoBHEHHs JIIII y xBopux 3 MP Ta
HopmanibHoro @B JIIII, y To¥i yac sik criBBigHOMIEHHS E/E” MoXke OyTH BUKOpPUCTaHUM
TUIBKH NMPU HasBHOCTI 3HMkeHoi OB JIII.

XI1V. OuniHka THCKY HANIOBHEHHSI JIIBOI0 ILIYHOYKA B 0COOJIMBUX MOMYJISILisIX
(Tab. 4)

A. ©iopuasiuia nepeacepab

Ominka Tucky HanmoBHeHHs JIIII 3 Bukopuctanusm gomrmieporpadii npu ¢iOpuisiii
nepeacepanb € 0OMEXKEHOI BapiaOeNbHICTIO JOBKUH KapAialbHUX IIUKIIIB, BIICYTHICTIO
YITKO1 IepeIcepaHOT aKTUBHOCTI Ta YaCTUM PO3BUTKOM Juiatariii nopoxxauau JIIT.
B3zarani, ko ©B JIII € 3HMXEHOI0, 151 BU3HAYEHHS MM1IBUILIEHHS TUCKY HAlTOBHEHHSI
JIIII Ta mporHO3yBaHHS HECTIPUATIUBOTO KJIIHIYHOTO MPOTHO3Y JOCUTH TOUYHUM €
3HUKEHHS 9acy CIOBUIbHEHHS paHHBO-IiacToTiuHOro KpoBotoky DT <150 mc [68,158].
[H111 TOTITIIePIBCHKI BUMIPH, IO MOYKHA BUKOPUCTOBYBATH, BKIIIOYAIOTh MIKOBE

MPUCKOPEHHS IBHUIKOCTI paHHBO-IiacToiigHoro motoky E (21,900 cm/c2), IVRT (<65



Mmc), DT miactomiuHoi MIBUIKOCTI MOTOKY B JiereHeBUX BeHax [159] (£220 mc),

cruiBBigHomenHs E/Vp (21,4), ta cniBBigHomenHs E/E’ (211). B oxHOMY 3 nociikeHb

[104] mBHAKiCTh CeNTANLHOTO CETMEHTY MITPaNBHOTO Kilbils E’ <8 cM/c mokazaio

JOCUTh BUCOKY TOUHICTh y BUSIBIICHI MAIi€HTIB 3 T 250 Mc. Takoxk 3HaYeHHS

criBBiHOIIeHH E/E’ Ha cenTaipbHOMY CETMEHTI MITpalibHOTO KijIblsg 211 Takox

cBimumio npo migsumenns KT JIII 215 mm Hg. [Ipu nisomy coaig BigmidaTu

BapiaOebHICTh IIBUIKOCTEH TPAaHCMITPAIBHOTO MTOTOKY, CIIB CTABJISIOUH ii 3

JOBXKMHOIO 1HTepBaiiB RR, xoua y maIfieHTiB 3 MiABUIEHUM THCKOM HanoBHeHHs JILII

Bapia0eNbHICTh Bl yaapy 10 yaapy OyBae 3BuuaiiHo MeHIIow [68]. Takum unHOM,

nomrieporpadis € KOpUCHOIO B OIlIHIN THCKY HaroBHeHHs JIIII y marieHTiB 3

¢10pwsLiero nepencepab. BumiproBanns 10 kapaianbHUX HUKIIB € HAMOLIBII TOYHUM,

X04a BU3HA4YCHHA HIBI/I,Z[KOCTeﬁ Ta 4aCOBHX iHTCpBaﬂiB 3 PO3PAXYHKOM CCPCAHLOTIO

apu(MeTUYHOTO 3 TaHUX 3 HEMOCHIJOBHUX KapAialbHUX HUKIIB B Mexax 10-20%

cepennboi YCC Ta BUMipH OAHOTO KapA1aJIbHOTO LMKy IPH BUKOPHCTAHHI

BinoBigHOTO iHTepBay RR B Mexkax 70-80 yui./xB. Tex moci modisHi [68].

Table 4. Ouinka tucky HarmoBHeHHs JIII B crieniaabHUX TOMYJISIIIsAX ™.

ITaTosoris

ExoKI" Bumipu Ta moporoi 3HaYCHHS

D16pusAIs Iepeacepab
[68,104,159]

[TixoBe MpUCKOPEHHS PaHHBO-1aCTOJIIYHOTO MOTOKY E
(21,900 cm/c2), IVRT (<65 mc), DT miactomiunoro
HOTOKY B JiereHeBux BeHax (220 mc), E/Vp (21,4), Ta
centaneHe E/E” (211)

CunycoBa Taxikapmais
[102,105]

I'padika TpaHCMITPATILHOTO MTOTOKY 3 IOMIHYBaHHSM
pannboro HanoBHeHHs JII y mamienti 3 @B JIHI
<50%, IVRT <70 mc € cnerudiuaum (79%),
cuctoiiuna (paxiiis HanoBHeHHS <40% €
cnenudiunoro (88%), narepansae E/E’>10 (3HaueHHs
>12 mae HaiiBuy cnenudivHicTs 96%)

INneptpodiuna
kapaiomionaTis [50]

Jlarepanbue E/E’(210), Ar — A (230 mc), cucTomiuamii
tuck B JIA (>35 mm HQ), Ta ingexc 06’emy JIIT (=34
Mit/M°)

PectpukrusHa
Kapaiomionaris
[51,52,160]

DT (<140 mc), mitpansue E/A (>2,5), IVRT (<50 mc
Ma€e BUCOKY crienindiuHicTp), Ta centaibie E/E’(>15)

HekapniansHa nereneBa
rineprensis [163]

Jlatepansue E/E’ Mmoxe OyTu BUKOpUCTaHE ISt
BIJITOBII1, UM € caMe KapAlOTeHHA €TI0JIOTis
MPUYUHOIO MMiJIBUINICHHS TUCKY B MAJIOMY KOJTI




(xkapmianbha etionoris: E/E’>10; nekapaianbHa
etiogoris: E/E’<8)

Mitpansauii crenos [69] | IVRT (<60 mc mae BUCOKY crieliuigHICTB),
IVRT/Te.» (<4.2), Tpancmitpanbunii mik A (>1,5 m/c)

MP [69,70,157] Ar — A (=30 mc), IVRT (<60 mc Mae BUCOKY
cnerudivnicTs), Ta IVRT/Te (<3) MOXyTH
BUKOPUCTOBYBATHUCH JJISI BA3HAYEHHS TUCKY
HanoBHeHHs JIIII y xBopux 3 MP ta HopmansHoro OB
JIIII, y Toii uyac sik cepenne 3nadeHus E/E’(>15) moxke
3aCTOCOBYBATHUCH TUIbKH NpH 3HMKeHi @B JIII

*V BCiX BUIIICHABEICHUX CUTYaIlISIX PEKOMEHJOBAHUM KOMITJICKCHUH MiIX11, a
3aKJIIOUEHHS HE TIOBUHHE poOUTHCA, 6a3yI0unCh TUIHKU Ha oAHOMY BuMipi. KomenTapii
1010 ceU(pIYHOCTI CTOCYIOTHCS BUSBJICHHS TUCKY HanmoBHEHHs >15 mMm HQ.

B. CunycoBa Taxikapais

TpaauniiiHi NOKa3HUKU TPAHCMITPAJIBHOTO MOTOKY Ta KPOBOIIOTOKY B JIEFTEHEBUX
BEHAX NpU CUHYCOBIN TaxikapAii >100 yn./xB. y nauienTis 3 HopMansHoto OB JIII €
MOTaHUMH 1HAUKaTOpaMu TUCKY HanoBHeHHs JIL. Brim, cniBBinHomenns E/E’ 3
BUKOPHCTAHHAM JIATEPAIIBHOTO CETMEHTY MITPajibHOTO KUkl >10 cBiAUUTh Mpo
cepenniit T3JIK >12 mm Hg 3 uytnusictio 78% Ta cienudiunicTio 95%. Baxmugo, 110
1 B3a€EMO3AJICKHICTh 3JIMIIIAETHCS MIITHOK HE3aJIEXKHO BiJ Tpadiku TpaHCMITPaILHOTO
kpoBomnoToky Ta @B JIIII, Tak camo, K 1 Bi/l HASIBHOCTI TUIBKK OJHOTO MIKY IIBUIKOCTI
BHACIIJIOK 3JTUTTS SIK TPAHCMITpAIbHUX MIBUAKOCTEHN E 1 A, Tak 1 mikiB pyxy
MitpanbHoro Kiibis E” ta A’ [102,105].

C. PecTpukTuBHA KapaioMionaTis

He3zanexuno Bij eTioforii (1110MaTHYHOT Y 1HGITETPATUBHOT ), TOKa3HUKU
TPAHCMITPAIHLHOTO KPOBOIIOTOKY, MOTOKIB B JIETEHEBUX BEHAX Ta TKAHUHHI
JIOTITIEPIBCHKI 1HAEKCH € JOOPUMU THANKATOPAMH 3HAYHOTO 30UTBIIIEHHS TUCKY
HATIOBHEHHSI Y MAIli€HTIB 3 PECTPUKTUBHO KapaiomionaTiero. CkopoueHns (<140 mc)
panHbo-aiactomiunoro DT [51,52,160] Ta 30inbiieHHs un TpancMmiTpaisHoro E/A (>2,5)
yu E/E’ (>15) Bka3yroTh Ha 3HAUHO MiABHIIEHUH TUCK HarmoBHeHHs JIIII. BkopoueHHs
IVRT <50 mc BHacnigok panHboro BiAKpUTTs: MK Takox Bka3zye Ha BUCOKHUM THCK y JIIT
[160].

D. l'imeprpo¢iuna kapaiomionaris



Ha BigmiHy BiJ peCTpUKTUBHUX KapAloMiOnaTiii, TpaHCMITpajbHI MBUIKOCTI Ta iX
cruiBBigHOMIeHHS E/A, Ta DT cn1abo abo B3araiii He KOPETOITh 3 THCKOM HAIIOBHEHHS
JIII y martienTiB 3 rineptpodivunoro kapaiomionariero [49,50]. 3nauna BapiabenbHICTD
dbenotuiry, M’s130B0OT MacH, KUJIbKOCTI XaOTHYHO PO3TAIIOBaHUX Mi0(i0pis Ta HasABHICTD
YU BIJICYTHICTh OOCTPYKIIiT IPU3BOJATH JI0 Ay>KE PI3HOMAHITHUX KOMOIHAIIi#
MOPYIIEHHSI peJlakcallli Ta KOMIUIA€HCY Ta BEJIMKHUM BapiallisiM rpadik
TPaAHCMITPAIBHOTO KPOBOIMIOTOKY. B oHOMY
nocaimkenni criBBigHomenns E/E’ (210 Ha naTepaibHOMY CErMEHTI MITPaIbHOIO
KUIBIIS) 00pe Kopenmoaiio 3 Tuckom B JIII mepen xBuiero A [50], y Toi dac sik B
IHIIOMY JKepesii IpU He1HBa3UBHOMY BU3HAUYE€HH1 cepeTHbOro TUCKY B JIIT
CTIOCTEpIraaucs BeJuKi po30ikHocTi ganux [161]. [ToaiOHO 70 1HIINX Py XBOPHX,
pi3HHUII TpUBAIOCTI XBUiIb Al - A (230 Mc) B i MOMYJIALIT HAIiEHTIB MOXKe OyTH
Bukopuctana juig BusHaueHus KT JILL [50]. [Tpu Bu3nauenHi Tucky HarmoBHeHHs JIILI
y XBOPHX 3 T1HEPTPODIUHOIO KAPIIOMIOIATIEID PEKOMEHI0BAaHUN KOMIUIEKCHUM IM1IX1/1,
3 ypaxyBaHHSIM BCIX exokapaiorpadiyHuX JaHUX, BKJIIOYAIOUYU TUCKU B MAJIOMY KOJIi
KpoB0o00Oiry Ta 00’em JIIT (0coOIUBO MPH BIACYTHOCTI TEMOIUHAMIYHO 3HAUyII0i MP).

E. JlereneBa rinepren3is
V mnarienTiB 3 siereneBoto rineprensieto ExoKI Bijirpae gye BaxxJInBy pojb y
BU3HAYCHHI TUCKIB B MaJIOMY KOJIi KpOBOOOITY, OIliHIII po3mipiB Ta ¢yukiii [TIII Ta
BU3HAYCHHI MI/JIETJION €TI0JIOT1] JIETeHEeBOI TinepTeH3ii Ta AU EepeHIIHINA J1arHOCTHUII Y
CEHCI1 KapA1aJdbHOTO TINepTeH31sl MOXO/KEHHS YU Hi. SIKIIO €Ti0JIoTis MOoB'sA3aHa 3
MapeHX1MaTO3HOK UM CYIMHHOIO JIETEHEBOIO MATOJIOTIEr0, TUCK HarmoBHeHHs JILIT
3BUYAIHO HOPMAJIbHUM YU HU3bKUH, a Ha MITPAJIbHOMY KJIalaHi 3BUYaiHO
criocTepiraeThcs rpadika mopyireHHs penakcaiii [162] BHacIi10K He A1acTOMIYHOT
muchyHKI per se, a 3umxkeHHs HanmoBHeHHs JIIII. TunmoBo B MuX MaIi€HTiB
CIOCTEPITraloTh HOPMaJIbHI MIBUAKOCTI PAHHBO-A1aCTOJIYHOTO PyXY MITPAIbHOTO KIIbIIS
E’ (Puc. 13) ta cmiBBinHomeHHs E/E’ Ha nmaTepanbHOMY CETMEHTI MIiTPaIbHOTO KiJIbIIs
<8 [163]. | HaBmakw, y MaIiEHTIB i3 BTOPUHHOIO JIETCHEBOIO TIIIEPTEH31€10 BHACITIIOK
niactoniuHoi nucdynkiii JIII 3BudaiftHO criocTepiratoThest 301IbIIIEHI 3HAYCHHS

cniBBigHoeHHs E/E’, ToMy 1110 IBUAKICT TpaHCMITPaIbHOIO MiKy E 30UIbIIyIOTHCS



BHACII0K MiABUIIEHOTO THUCKY B JIII, a MBUAKICTH IaTepaqbHOTO CETMEHTY
MITpabHOTO KUTbIs E’ 3HMKY€ETHCSI BHACIIIOK MATOJOTIT Miokapaa. Bukopucranus
PaHHBO-/1aCTOIYHOT IBUIKOCTI pyXy E’ centanbHOro MiTpajabHOTO KUIBIS y MAIll€HTIB
3 HEKapIiaJIbHOIO €TIOJIOTIEI0 JIETEHEBOI TIePTEH311 € 00MEXXEHHM, TOMY 110 CENTaIbHA
mBUKICTh E’ 3HIKyeThes 3a paxyHok Bkitany I B pyx MDKIIITYHOUKOBOT
neperopoaku [163]. ITpu ycmimuoMy 3HH)KEHHI JIESTCHEBOTO CYIMHHOTO OIOPY
CepIeBUI BUKH]I 3pocTae, rpadika miactonigaoro HarmoBHeHHs JIL 3miHtO€THCS B
HaIpsSIMKY HOpMati3aliii, a ciBBigHomeHHs E/E’ Ha natepanipbHOMYy cerMeHT1
MiTpaiabHOTO Kibls 3poctae [163]. Lli 3MiHK MOXKyYTh OyTH KOPUCHUMH TIPH
JUHAMIYHOMY CIIOCTEPEKEHHI BIINOBI/II HA METUKAMEHTO3HE YU XIpypriuHe JiKyBaHHS
JIETEHEBO] TIepTeH3i.

XV. Ilporuos

HiacroniuyHa AuchyHKIII pO3BUBAETHCS PAHIIIE 1HIITUX 3MIH MIPU OUTBIIOCTI
CEpIIEBUX 3aXBOPIOBaHb, MPU3BOISUU JI0 3pOcTaHHs TUCKY HanoBHeHHs JILI. Tomy
exokap/iorpadiuHi BUMIpH MOKA3HUKIB A1aCTOIIYHOI PYHKIIT 32a0€3MeUyI0Th BaKIUBY
nporuoctuyHy iHdopmarito (Tab. 5). KimiHiuHi T0CiPKEHHS MTOKa3aIl acoIliallito
CKOPOYEHHS 4Yacy CKOPOUCHHS paHHLO-A1aCTOIIYHOT0 MOoTOKY DT 3 po3BUTKOM ceplieBoi
HEJIOCTATHOCTI, CMEPTHOCTI Ta YaCTOTOIO TOCIITAJI3AIli} Y MaIll€EHTIB 3 TOCTPUM
iHpapkTom Miokapaa [30—46]. [Toka3auku aiacToniuHOl GYHKIIT 101ar0Th Oarato
1H(popMaIii J0 3BUYAIHOT OL[IHKK CETMEHTAPHOI CKOPOTJIMBOCTI, BKIIOYAIOYN
PO3paxyHOK 1HIEKCY JIOKAJIbHOI CKOPOTIANBOCTI. HemoaBHoO 111 ciocTepekeHHs Oyn
MIITBEPIPKEeHI B MeTa-aHai31 12 KIHIYHUX AOCIKEeHb Y 1286 XBOpUX MiCJIsi TOCTPOTO
iHpapkTy Mmiokapaa [47]. [TomiOHi  3HaXiaKK OYJIM TOKJIaICHI TAKOXK Y XBOPHX 3
1IIIEMIYHOIO YH 1/TI0MTAaTHYHOIO JMJIATAIIHHOIO Kap10MioNaTi€er0, BKIIOYAIOYH TAIlI€EHTIB
3 ¢piopusiiero nepeacepab [34]. LIIBuakocTi KPOBOMOTOKY B JiereHeBUX BeHax [71-73]
ta Vp [88,164-166] nocmimKkeHi HE TaK PETEIBHO, ajlie BCE K € TOBEACHUMHU
MPEAUKTOPAMHU KIIIHIYHUX TOJTIH. 3BaXkarouu Ha BapiabenbHIcTh B BuMipax DT, Vp, Ta
TPUBAJIOCTI KPOBOIOTOKIB B JIETEHEBUX BEHAX, HEJAaBHI TOCIIPKEHHS BUBYAIU
NPOTHOCTUYHY 3HAUUMICTh criBBigHOmeHHs E/E’ (Tab. 5). Jlekinbka g0CiimKeHb

[88,167-178] moka3zanu, mo E/E’ € TouHUM npeAUKTOPOM HeOKaHUX KIIHIYHUX TOIiH



micysi TOCTPOro iH(apKTy MioKap/a Ta MpH TepTeH3UBHOMY CEpIls, BAXKKiH BTOPUHHIH
MP, TepmiHaTBHUX CTAIISAX 3aXBOPIOBAHHAX HUPOK, PiOpUIsAIlii mepeacepap Ta
Kap/110MIOIaTisX.

CnieBignomenns E/E’ € cepen HailO1IbIII BiITBOPIOBAaHUX €XOKapAiorpadiuHux
napameTpiB a5 BusHaueHHs T3JIK, Ta ilomy BijaeThcst mepeBara y 6ararbox
MaTOJIOTIYHUX CUTYAIlISIX MPH CEePIIeBii MATOJIOTI.

XVI. Pekxomenaanii pys KJIIHIYHHUX 3aKJIA0iB

Komnu TexHiuHa SKICTh TOCTIPKEHHS € aJIeKBaTHOIO, a 3HaX1JIKK BUSBIISIOTHCS
HETMOTO/KEHUMH OJHA 3 IPYTOIO 1 T.J., 3aKIIOYCHHS Ma€ BKIIIOUATH OLIHKY SIK TUCKY
HanoBHeHH JILL, Tak 1 Ty A1acTOMIYHOL JUCHYHKIIII.

A. Ouinka Tucky HanoBHenns JII y xBopux i3 3uu:kenoro ®B
B naniii monysiswii rpagika TpaHCMITPAJIbLHOIO MOTOKY caMa Mo co01 MOXe
BUKOPHUCTOBYBATHCS JIJIs1 BUBHAYEHHS TUCKY HAIIOBHEHHS 3 JOCUTH JOOPOIO TOUHICTIO B
nonyJssiii. Kpim toro, 3miau npodiito rpadgiku TpaHCMITPAIBHOTO KPOBOMIOTOKY
MOKYTh BUKOPUCTOBYBATHUCS JUIsl OLIHKY 3MIH TUCKY HAallOBHEHHS Y BIJIIOBIJb Ha
JIKYBaHHS B IMHAMII. Y MaIli€HTIB 3 rpadikoro MOPYIIEHHS peslakcallii Ta IBUAKICTIO
niky E<50 cm/c Trck manmoBuenns JIIII 3Buvaitno Hopmanbhuid. [Ipu pecTpukTuBHOMY
HanoBHeHHI cepenHii Tuck B JIIT migsumenwnii (Puc. 14). BukopucTtanHs 101aTKOBUX
JOTIUIEPIBCHKUX MOKA3HUKIB PEKOMEHIy€eThCsl y martieHTiB 3 E/A Big 1 10 2. 3MiHu
3Ha4YCHHs CriBBigHOIIEHHS E/A nipu npoBeneHHi nmpoou BanbkcanbBu Ha Oublie, HixK
50%, 3HMXKEHHSI CTiBBIAHOIICHHS CUCTOJIIYHOTO MKy KPOBOIIOTOKY B JISTEHEBUX BEHAX
1o miacroiiunoro S/D<1, Ar — A =230 mc, E/Vp=2,5, E/E’ (3 BUKOpHCTaHHSIM
CepeHbOro 3HauUeHHs MmBHUAKocTel E’ Ha aTepanbHOMY Ta CeNTalbHOMY CETMEHTax
MiTpanbHOro Kibis) 215, IVRT/Tg <2, Ta cuctomiunoro tucky B JIA =35 mm Hg (3a
BIJICYTHOCTI JIET€HEBOT MATOJIOTI1) MOKYTh BUKOPHCTOBYBATHUCS JIUISl BU3SHAYCHHS
niaBuIeHoro Tcky HarmoBHeHHs JIIII. [ HaBmaku, 3Minu criBBigHomeHHS E/A mpu
MpoBeJieHHI npoou BanbcanbBu MeHIe, Hixk Ha 50%, CIiBBIHOIICHHS MTiKiB MOTOKIB B
nereneBux BeHax S/D>1, Ar — A <0 mc, E/Vp <1,4, E/E’ (3 BUKOPHCTaHHSIM CEPETHBOTO
3Ha4YeHHS mBHIKocTel E’ Ha nmarepanibHOMY Ta CENTAIBHOMY CETMEHTAaX MITPaIbHOTO

kb)) <8, IVRT/Tee >2, Ta cucronmiunmii Tuck B JIA <30 MmmMHQ Bka3yroTh Ha



HOpMasbHUM THCK HaroBHeHHs JIL. V marieHTiB 3 ICeBIOHOPMAIbHUM HAIOBHEHHSM
BHCHOBOK Ma€ pOOUTHCS Ha OCHOBI HE MEHIIIE JBOX, a Kpale OLIbII01 KITbKOCTI
JOMIIEPIBCHKUX TTOKA3HUKIB, 3 BIJJIJAHHSAM MEpeBary 3amucaM CUTHaJIiB Kpaloi sIKOCTI.
B miit momysismii XBopux 4acToro 3Haxiakor € aunararis JIII, HaBiTh mpu HOpMAITEHOMY
tucky HanoBHeHHs JIII, Tomy B Takux Bunajgkax po3mip JII1 He moBuHeH
BUKOPUCTOBYBATHCS, SIK O3HaKa OCTaHHbOI 1HCTAHIIII.

B. Oninka tucky HanoHenHns JIII y xBopux 3 HopMajibHOW @B
Omuinka tucky HanoBHeHHs JII y marienTiB 3 HopmaiasHOI0 DB JII € 611b111 CKIaHOIO
MOPIBHSHO 3 XBOPUMHU 3 CHUCTOIIYHOIO TUC(hYHKIIE. B 1iid rpyIl NamieHTIB CIij
po3paxoByBatu criBBigHomeHHs E/E’. Cepenne 3HaueHHS <8 BU3HAYa€ XBOPHUX 3
HOpMalibHUM TUCcKOoM HanoBHeHHs JIILI, y Toif yac sik cepeqne E/E’213 rooputs mnpo
rioro miaBuieHs [86]. [lpu 3nauenni E/E’=8-13 cix BraBaTucs 10 iHIIMX
JOMOMDKHHUX HoKa3HHKIB (Puc. 15).

Pizauns Ar - A 230 mc, 3Minu criBBigHOmeHHst E/A npu mpo6i Banbcanbspu
oinbire, Hixk Ha 50%, IVRT/Te. <2, cuctomiunuii Tuck B JIA 235 mm Hg (mipu
BiICYTHOCTI JIereHeBoi MaToNorii), Ta MaKCHMAIBHHUH iHIeke 06’ emy JIIT 234 mi/m Bei
BKa3yIOTh Ha IMiABUIIICHHS TUCKY HanoBHeHHs JIIII. BiaTBOproBaHicTh aHOMAJIBHUX
pe3ynbTaTiB 22 pasiB 301IbIIYE BIpOTiAHICTD 3aKIF0UeHH. Xoua E/Vp >1,9
crioctepiraethes npu cepeaabomy T3JIK >15 MM Hg, y neBHOT yacTUHM MAIli€HTIB 3
J1acTOJIIYHOIO AUCPYHKIIE Ta HopMasibHOO DB JIIII Vp Moxxe OyTH HOpMaIbHUM,
a00 HaBITH MIABUILEHUM, IIPU3BOIIYH 0 3HaueHHs E/VP<1,9 HaBiTh MPH i ABHILICHOMY
TUCKY HanoBHeHHs JIIII.

Ta6. 5. JlocnimkeHHs MPOTHOCTUYHOTO 3HAYECHHSI TONTIIEPIBCHKUX TTOKA3HUKIB

niactoniyHoi gpynki JII.

JlociipkeHHs n [omysiuist CrocrepexeHHs [Momii Ioxa3HuKH Pesynbratu
Xie, et al. 100 | CH, ®B 16+8 mic. CMepTHICTB E/A, DT CMmepTHICTh yepes |
[30] <40% p. 19% vs 5%; uepes

2 p. 51% vs 5%
Rihal, et al. 102 | JKMIT 36 mic. CMepTHICTB E/A, DT EF <25% + DT <130
[31] MS MaJu piBEeHb

BKMBaHHS 35%
yepes 2 p., EF

<25% + DT > 130 ms
MaJu piBeHb
BWOKMBaHHA 72%
yepes 2 p., EF >25%
MaJli PiBEHb




BWKMBaHHA >95%
He3ajexHo Big DT

Giannuzzi, et
al. [33]

508

®B<35%

29+11 wmic.

CMepTHICTB +
rocriramsanii

DT

BmxuBanus 0e3
moxiit 77% npu DT >
125 ms, BIKuUBaHHS
6e3 momiii 18% mpu
DT <125 ms; DT
0yB JOIaTKOBUM
MPETUKTOPOM IO
BIKY,
(bYHKIIOHAIBHOTO
KJIacy, HassBHOCTI
TPETHOTO CEPIIEBOTO
ToHy, ®B Ta miomi

Pozzoli, et al.

[40]

173

CH, ®B<35%

1749 mic.

Kapniansaa
CMepTh Ta
ypreHTHa
TPaHCIITAHTALLIS
ceplis

3MiHK
MITpPaIbHOTO
KPOBOITOTOKY
pu
HaBaHTaKCHHI

Yacrora noxiii 51%
[IPU HE3BOPOTHOMY
PECTPUKTHBHOMY
HarnoBHeHHI, 19% -
[IPU 3BOPOTHOMY
PECTPUKTHBHOMY
nanoBHeHHi, 33% -
IIPU HECTA0IIBHOMY
HEPECTPEKTUBHOMY,
ta 6% - npu
cTablIbHOMY
HEPECTPEKTUBHOMY
HalOBHEHHI

Pinamonti, et
al. [41]

110

JKMII

41420 mic.

CMepTHICTS +
Kapzio-
TpaHCIUIaHTALiS

3MiHN
TPaHCMITPAILHOT
0 MOTOKY 4epes 3
MiCSIIIiB
JKyBaHHS

Yepes 1, 2, Tad p.,
BIDKMBaHHS
MAIli€HTIB 3
MEePCUCTYIOUUM
PECTPUKTHBHUM
HarnoBHEHHIM (65%,
46%, ta 13%,
BIZIMOBiTHO) OYB
3HAYHO HIKYUM
MOPIBHSHO 13
MarieHTamu 3i
3BOPOTHO
PECTPUKTHBHUM
nanoBHeHHsM (100%
yepe3 1 ta 2 p., Ta
96% uepes 4 p.), Ta
MaIi€HTaMu 3
HEPECTPEKTHBHUM
HanosHeHHsM (100%
gepe3 1 Ta 2 p., Ta
97% uepe3 4 p.)

Traversi, et
al. [32]

98

IKMIT +
JKMII

12+7 wmic.

Kapnianbha
CMEpTHICTh +
KapJio-
TPaHCILIAHTALiS

3MiHH
TPaHCMITPAILHOT
0 TMIOTOKY 4epe3 6
MICSIIIB
JKyBaHHS

Yacrora nmoxaii 35%
[IPY TEPCUCTYIOUOMY
PECTPUKTHUBHOMY
HanoBHeHHI, 5% -
MIPH 3BOPOTHOMY
PECTPUKTHBHOMY
HanoBHeHHI, Ta 4% -
MIPH TEPCUCTYIOUOMY
HEPECTPUKTUBHOMY
HaIlOBHEHHI

Temporelli,
et al. [42]

144

CH + DT
<125 ms

26+7 Mic.

Kapnianena
CMEpTHICTh

3minu DT wepes
6 MicsIiB
JKyBaHHS

Yacrora nouiit: 37%
[P IEPCUCTYIOUOMY
PECTPUKTHUBHOMY
HanoBHeHHI VS 11%
IIpH 3BOPOTHIN
PECTPHKIIIT;
I1OIOBKEHHS
BUXI1JIHOTO
BKopoueHoro DT GyB
€IMHUM Ta




HalKpamum
MIPEIUKTOPOM
BIDKHBAHHS

Hurrell, et al.

[34]

367

PectpuxrusHe
HAIlOBHECHHS!
DT <130ms

2,2 p.

CMepTHICTb

DT

Bmwxusanns 42% mpu
CHHYCOBOMY PUTMIi
ta DT <130 mc Ta
39% npu pidpusmii
nepeacepab Ta DT
<130 mc

Hansen, et al.

[35]

311

IKMII +
JKMII

512+314 nuiB

CMmepTHICTS +
Kapzio-
TpaHCILIaHTALlis

I'padika
TPaHCMITPATBHOT
0 MOTOKY

2-piyHa BXKHBAHICTh
52% npu
PECTPUKTHBHOMY
HaroBHeHHI VS 80%
npu
HEpPECTPUKTHBHOMY
THIT
TPaHCMITPAJIILHOTO
HaroBHEHHs OyB
JOATKOBHM
HPEIUKTOPOM 10
MIIKOBOTO
CIIO)KMBAHHS KHCHIO

Faris, et al.
36

337

JIKMIT

43425 wmic.

CMepTHICTb

I'padika
TPaHCMITPAILHOT
0 MOTOKY

1,3, Ta 5-piuna
BHOKUBAHICTh
MaIli€HTIB 3
PECTPUKTHBHUM
narnoBHeHHIM (88%,
77%, Ta 61%) Oya
3HAYHO HIKYOIO
MOPIBHSTHO 3
Mali€HTaMu 3
HEPECTPUKTHBHUM
HanoBHeHHsM (96%,

92%, a 80%)

Whalley, et
al. [37]

115

IKMII +
JKMII

0,87+0,28 p.

CMepTHICTS +
rocmitam3anii

I'padika
TPaHCMITPAJILHOT
0 TIOTOKY

Yacrora nmoxiit 62.9%
MIPU PECTPUKTUBHOMY
HanoBHEeHHI VS 26.1%
y MaIli€HTIB 3
MOPYIICHHAM
penakcarii

Bella, et al.
[39]

3008

AMepHKaHChKI
IHiaHIl

3p.

3araipHa Ta
Kap/ianbHa
CMEpTHICTh

E/A

3araipHa CMEpTHICTb
OyJa BUIOIO IPH
E/A<0,6 abo
E/A>1.5 (12% Ta
13%), s i
Kap/ianbHa
cMmepTHicTh (4.5% Tta
6.5%) vs 6% Ta 1.6%
HPH HOPMaJIBHOMY
crnisBigHomeHHi E/A

Rossi, et al.
[38]

106

JIKMIT

524+138 nHiB

CMepTHICTb

I'padika
TPaHCMITPAILHOT
0 MOTOKY

PiBeHb BHXKUBAHHS
38% npu
PECTPUKTHBHOMY
narnoBHeHHi VS 90%
npu
HEPECTPUKTHBHOMY
gyepe3 600 mHiB
CIIOCTEPEIKECHHS

Dini, et al.
[72]

145

TKMIT +
JIKMIT

15+8 wmic.

CMepTHICTB +
rocitams3arii

DT+ Ar-A

KapnianeHa
BIKHBAHICTh 0e3
nozii uepes 24-mic.
OyJia HalBUIIOIO
(86.3%) mipu DT >
130 mc + Ar - A <30
mS; MOMipHOIO
(37.9%) ipu DT >
130 mc + Ar - A>30
MS; Ta HAWUTIPIIOO
(22.9%) mpu DT <
130 mc + Ar- A>30
ms




Dini, et al. 115 | IKMII + 12 wmic. KapnianeHa S/D nikiB motoky | CMepTHICTB
[73] JKMII CMEpTHICT B JISTEHEBUX ckiangana 23% mpu
BCHAX S/D<1 Ta 3Ha4HO
BHIIIOIO TTIOPiBHSHO 3
narienramu 3 S/D>1
(7%)
Yamamoto, 96 | IKMII + 29410 wic. Kapniansna Tpancmitpansnn | BikuawicTs depes
etal.168 JIKMII, ®B cmeprricTs Ta | H 1OTIK, E/E’ 40 mic. Oyna ~72%
<40% rocrirtamizarii 3 | (38AHIH CerMeHT) | IpH A’>5 cm/s ta
- ~22% npu A’<5
npusony CH cm/s; npn
MHOXXUHHIH perpecii
A’<5 cmis, E/E’>15,
ta DT<140 mc Oynu
HE3aJIe)KHIMH
MIPEIUKTOPaMH TTOMiN
Hillis, et al. 250 | Toctpuii IM 13 wmic. CMepTHIiCTH DT, E/E’ CwmepraicTs 26%
[170] (cenTanbHuit with E/E*>15 ta
cerment) 5.6% mpu E/E’<15;
EE >15 6yB
JOATKOBHM
MPETUKTOPOM JI0
KITIHIYHUX
cumnromis, OB JIIIT
ta DT <140 mc
Wang, et al. 182 | Kapaianbhi 48 wmic. Kapuiansna TpaH(_:MiTpaﬂbHH PiBeHb kap/ianbHO
[171] HALi€HTH 3 CMEpTHICTh M IOTIK, cMepTHOCTI 6yB 32%
®B<50% KOJIOBaHUH B npu E’<3 cm/c Ta
konbopi E’ 12% mpu E’>3 cm/c;
(cepenne E’ Oy momatkoBuM
3HAYCHHA 3 npegukTopoM o DT
CeITaIBHOTO, <140 mc Ta E/E’
JaTepPaNTbHOTO, >15
HEePEIHBOTO Ta
HIKHBOTO
cermenris), Vp
Wang, et al. 252 | AprtepianpHa ~19 wic. Kapniansua Tpancmirpanshn | Kapnianbna cMepthb y
[173] rimepreHsis, CMepTHiCTb # motik, 19 nauienris (7,5%);
cepenus OB = KOZIOBaHHHU B MIPY MHOXKHMHHIN
51% konbopi E’ perpecii E’<3,5 cm/c
(cepenne O0yB HAWMOTYKHIIIAM
3HA4YCHHA 3 HE3AJIEXKHUM
CCNTaJIbHOTO, MPEIUKTOPOM MOiN
JaTepanbHOTO,
MePEHBOTO Ta
HIDKHBOTO
cermenTiB), Vp
Dokainish, et | 110 | IKMII + 527+47 nHiB Kapniansaa DT, IX]] E/E’ Pigens HYII ta E/E’
al. [172] JKMIT CMEpTHICTb Ta (cepenne Hepe/l BUIIMCKOI0
rocritamizanii 3 | SHAYCHH 3 Oy 10aTKOBUMH
JATEPATBEHOTO Ta | NPEAUKTOPAMH MOMIN
mpusony CH CENTaIbHOIO (54/110, a6o uacrora
CErMEHTIB) noiii 49%)
Troughton, et | 225 | IKMII + ~10 mic. CMepTHiCTb + DT, S/D, Vp, Yacrora noxiit 45%
al. [88] JIKMIT Kap/iio- E/E’ 3 npu E/E:>16 ta 13%
(®B<35%) TpancranTargs | (CETTAIBHIA npu E/E’<16; o
+ CErMeHT) yacrorta nomii 37%
R npu E/Vp >2,7 ta
rocritamisarii 3 22% npu E/Vp<2,7;
npusoay CH gacrora noxiit 44%

npu DT<170 mc Ta
14% npu DT>170
MC, 4acTOTa MOIIH
45% mpu S/D<1 ta
10% mpu S/D>1;
E/E’ ta S/ID -
He3aJIe)KHi Ipe
JIMKTOPH ITPOTHO3Y




Okura, et al. 230 | DibpunsIis 2454200 nuis | 3aranpHa Tpancmitpanban | 3arajibHa CMEPTHICTD
[175] nepeacepib CMEPTHICTB, i DT, S/D, DT Oyuna Bumioro (16,7%)
HEKJIaNIaHHOT'O KapiaibHa nmotoky D B pu E/E’>15, Ta
TeHEe3y CMEpTHICTB, JIETEHEBUX 4,3% mpu E/E’<15;
roctpa CH BeHax, PW E/E’ KapiansHa
(cerrranpHui CMEpTHICTh CKIIaana
CETrMEHT) 11,1% npu E/E’>15
vs 1,4% mpu E/E’<
15; 3acritina CH
pO3BHUBaJIaCs YacTimie
npu E/E’>15(17,8%)
Vs 5,7% npu
E/E’<15; E/E’ Ta Bik
OyJIH HE3AICHKHUMHU
MPEAUKTOPAMHU
CMEPTHOCTI
Sharma, et al. 125 | TepminanbHa 1,6140,56 p. 3arajbHa TpaucMmiTpaneHu | 3arajibHa CMEPTHICTB
[174] XBOpoOa CMepTHICTb i MOTIK, nereHeBi | Oyna 9,6% Ta 3HAYHO
HUPOK, Beny, Vp, IX]] Butoro npu EE>15;
®B=66+14% E/E’ (cepenne HE BUSIBJICHO Pi3HMII
3HAYEHHS 3 B CMEPTHOCTI y
JaTepajbHOTO Ta | MAIIEHTIB 3 4M 03
CEMNTAIBLHOTO PECTPUKTHBHOTO
CErMEHTIB) HAIIOBHEHHS
Bruch, et al. 370 | CH + MP, ) 790+450 nuis | Cmeprhicte Ta | DT, IXJ E/E’ PiBeHs cMepTHOCTI
[176] EPO>0.2cm", rocmitanizamii 3 | (cepenne OyB BULLMI Y
IKMIT + npuBoxy CH 3HAYECHHA 3 HaI_[1€HT1]?quI/I
JKMII, JIATEPAIBHOTO Ta Bnpgmem% MP vs )
0 CENTaILHOIO naiiesT 6e3 Takoi
PB<50% CErMEHTIB) (33% vs 14%); y

naunieHris 3 MP
PIBEHb BIXKMBaHHS
6e3 noxiii 0ys 31%
npu E/E’>13,5 Ta
64%

npu EEe<13,5

*HVII — narpii-yperununuit nentua; CH — ceprieBa HenocratHicTh, JIKMIT —

nunaraniiina kapaiomionartia; EPO — edextuBnuii perypritytounii otip; [CMII —

imemivyHa kapaiomionartis; IM — iHGapKT MioKapy.




OuiHka Tucky HanoBHeHHA J1WW y nauieHTiB 3i 3HMXeHoto PB J1LU

TpaHcmiTpanbHe E/A

/ | \

E/A<1 Ta ES50 cm/c E/A=1-2, abo E/A22 Ta DT<150 mc
E/A<1 Ta E>50 cm/c

/\

E/E’ (cepenHe E’) <8 E/E’ (cepepHe E’) >15
E/Vp <1,4 E/Vp 22,5
S/D >1 S/D <1
Ar — A <0 mc Ar — A 230 mc
BanbcanbBa A E/A <50% BanbcanbBa A E/A 250%
CATpa <30 mm Hg CATpa >35 MM Hg
IVRT / Tep >2 IVRT / Tep <2

HopmanbHuun HopmanbHumn T Trck y NN T TMCK y T
TncKk y JMN Tuck y JiMn

Puc. 14. JliarHOCTUUHMI aJITOPUTM JJ1s1 BU3HAYEHHS TUCKY HanoBHeHHs JIIT y

naricHTiB 13 3amkenoro OB JIIII.



OuiHka Tucky HanoBHeHHA J1LWW y nauieHTiB i3 36epexeHoro PB JILU

E/IE’

/ | \

E/E’ <8 E/E’ 9-14 Cenr. E/E’ 215

(CenT., nar., abo cep.) abo
Nar. E/E’ 212

abo
Cep. E/IE’ 213

Inaekc 06’emy M <34 mn/m? Inaekc 06’emy M <34 mn/m?
Ar — A <0 mc Ar — A 230 mc
BanbcanbBa A E/A <50% BanbcanbBa A E/A 250%
CATna <30 MM Hg CATna >35 Mm Hg
IVRT / Tep >2 IVRT / Tep <2

HopmanbHuun HopmanbHumn T Trck y NN T Tnek y NN
TncKk y JMN Tuck y JiMn

Puc. 15. JliarHoCTUYHUE aNropuT™ JJ1sl BUBHAUYEHHS TUCKY HanoBHeHHs JILII y
narieHTiB 3 HopmaiabHoro OB JII.

C. Knacudikanis giacromiunoi pucdynkii

HiacToniuHa AucyHKIis Knacu]ikyeTbecs Ha Jierky, abo I crenens (mopymieHHs
penakcariii), momipHy, ado Il crynens (mceBao Hopmatizaiisi) Ta Baxky, ado I1I crynens
(pectpuxTuBHe HanmoBHEeHHs) (Puc. 16). g cxema € BaxIJIMBUM NMPEIUKTOPOM 3arajibHOL
CMEPTHOCTI 3TiTHO BEJIMKOMY €IiIeMi0oIOTiYHOMY AociipkeHHo [169]. BaxknuBo, 1o
HaBiTh Y O€3CHMIITOMHUX TAIiEHTIB | CTYIIHB MiacTOMYHOT AMCHYHKITIT (TUB. HauTi)
acoLIIOBaBCs 3 S-KpaTHUM MIABUILEHHSAM 3-5 p1yHOi CMEPTHOCTI MOPIBHSHO 3
Cy0’eKTaMM 3 HOPMAJIbHOIO A1aCTOMIYHOT (PYHKIII€LO.

[limuac omiHku Tpeba MpuitMaTH 10 YBaru BiK Malli€HTa Ta YaCTOTY CEPLIEBUX
CKOpOYeHb (TpaHcMiTpaiabHa MBUAKICTE E, ciiBBimHOMEHHS E/A Ta mBHAKICTH
MiTpaibHOro Kbl E’ 3umkytorbes npu 30ubieHHi YCC). Takoxk crerudiuyHuM € Te,
110 Y JIITHIX 1HMBIAIB 0€3 aHaMHE3y CepIIeBO-CYIMHHUX 3aXBOPIOBaHb BUCHOBOK IpoO [

CTYIIHb A1aCTOMIYHOT IUCHYHKIIT CT11 pOOUTH 3 00EPEkKHICTIO, OCKUIBKH Y OLITBIIOCTI



cy0’exTiB ctapiie 60 pokiB 6€3 aHamHe3y ceprieBo-cyauHHo1 natosorii E/A<1 ta
DT>200 mc. Tomy Taki 3HauU€HHS y IUX MAaLI€HTIB MPH BIICYTHOCTI 1HIIUX O3HAK
KapAianbHoi marosorii (Hanpukiaf, rineprpodii JILL, aunaTarmii JII1, Tomo) MoxyTh
BBA)KATHUCS BIKOBUMHU 3MIHAMU.

VY mami€eHTiB 3 JIETKOO JIIaCTOJIYHO0 TUC(YHKITEO, cmiBBigHomeHHs E/A<O,8,
DT>200 mc, IVRT=100 mc, tomMiHy€e CUCTOIIYHAN TOTIK B JiereHeBUX BeHax (S > D), E’
MiTpaiabHOTO KUTBIST>8 cm/c, a criBBinHOmEeHHs E/E’<8 (cepenne 3HaueHHs 3
CENTAILHOTO Ta JIATePAIBHOTO CETMEHTIB MITPAJILHOTO KUTBIIS). Y KX MAI[IEHTIB Ma€e
MICII€ 3HI)KCHHM J11aCTOMIYHUM pe3epB, 110 MOXke OyTH BUSBIICHO Tig4ac npoo 3
HAaBAHTAKEHHSIM. BTiM, 3HM)KEHHS CIIBBIIHOIICHHS E/A npu HOpMalbHUX MIBUAKOCTSIX
MITPAJIBHOTO KIJIBIIS 32 JAHUMU TKAHUHHOTO JIOTIUIEpa MOXKE CIIOCTEPIraTucs y
3HEBOJIHCHHUX 37I0POBUX Ccy0’€KTiB, TOOTO 3HaYeHHs E/A<0,8 He MOBUHHO yHIBEpCAJILHO
MIPUBOJANUTH IO BUCHOBKY MPO A1aCTOJMIYHY IUCPYHKI[IF0. Y OUIBIIOCTI CUTYaILlli, KON
E/A<0,8, cepenniii Tuck B JII1 He migBUIIIeHNH, 32 BUHSITKOM JICSIKUAX TAIIEHTIB 3
BKKUM TOPYIIIEHHSIM peJlakcallii Miokap1y, HalpUKIIal PH CTINKINA BaXKKik
apTepiajgbHId TinepTeH3ii 4u rinepTpodivHiii Kap1ioMionaTii.

V mari€eHTiB 3 MOMIPHOIO TiacTONYHO0 qucdyHKiiero (cryminsb 1)
criBigHomeHHs E/A nopisuroe 0,8-1,5 (nceBmoHopMatizaiiist), Ta mpu MpoBEACHHI
npobu BanbcansBu 3umKyeThCs OinbIne, Hixk Ha 50%. Cepenne 3Hauenns E/E’ cknanae
9-12 npu MBUAKOCTI pyXy MiTpaiabHOTO Kiibilsd E’<8 cm/c. [Hmm maHi, o cBigyaTh Ha
KOPHUCTH OMIPHOI J1aCTOMYHOI TUCPYHKITIT BKIIOYAIOTh MIBUAKICTh 3BOPOTHOTO
MOTOKY B JIET€HEBi# BeH1 miguac cuctonu nepeacepas Ar>30 cM/c Ta criBBiIHOIICHHS
S/D <1.V nesikux MaIi€HTiB 3 TOMIPHOO JiaCTOJIYHOIO TUCHYHKINIEIO TiABUICHUM €
tineku KT JILI (To6T0, cepenniit Tuck B JIII Mmoxke OyTH HOpMaIbHUM), 1110 MOKHA
niaTBepAUTH 1pu 3HadeHH1 pizauii Ar - A 230 mc. Crymiss |l qucdyskiii Biamnosinae
MOPYIICHHIO pelakcallii Miokap/ia 3 JISTKUM YU TOMipHUM 301JIbIIIEHHSIM TUCKY
HanoBHeHHs JILI.

[Mpu Baxkkiit miactomiuniit nucdynkmii (cTymias 1) pecTpukTHBHE HATOBHEHHS
peectpyetbes ipu E/AZ2, DT<160 mc, IVRT<60 mc, dpaxiii cuctomiaHoro

HanoBHeHHs <40%, CKOpOYEHH1 TPUBAIOCTI TPAHCMITPAIbHOI XBUI1 A 10 3HAUEHHS,



MEHIIOT0, HXK TPUBAJIICTh 3BOPOTHOTO MOTOKY B JIET€HEBIN BEHI Mi4ac CUCTOIU
nepezacepast Ar, ta cepenabomy 3HaueHHi E/E’ >13 (abo centanmsnomy E/E’ 215 Ta
narepanbHoMy E/E’>12). V nesikux naifieHTiB rpadika HallOBHEHHSI MOKE 3BOPOTHO
3MIHIOBATHUCS JI0 MOPYIICHHS peniakcallii npu edektuBHil Tepamii (ctymins 111a), y Tou
Yac AK B IHIIMX BOHA 3aJIMIIAETHCS PECTPUKTUBHOIO HE 3BA)KAIOUM Ha JIIKYBaHHS
(ctymins 111b). OcranHs € 3)710BiCHOIO 3HAX1IKOIO, IO € TPEAUKTOPOM BHCOKOTO PH3UKY
Kap/1iajbHOT 3aXBOPIOBAHOCTI Ta cMepTHOCTI. Brim, mucdynkiis 111D ctynens He mosxxe

OyTy BU3HAYCHA 3a OJTHE JOCIIKEHHS, Ta MOTPeOye AEKITLKOX JTOCTIIKEHb JI0 Ta MiCIs

ornrumi3zaiii JikyBanss. [Ipu II ta III crynensx miactoniunoi quchynkiii o6’em JIIT

30UTbIIIEHUH, ajie MOKe OyTH B HOPMAJIbHUX MeXaxX y MaiieHTiB 3 | cTynenem ta 'y

MALI€HTIB 3 JOKIIHIYHUMHA 3MIHAMHU.

MpakTn4yHun nipxig ao knacudikadii giactoniyHol AncdyHKUIT

Cent. F’
Natep. E’
O6’em JMN

e

Cent. E’ 28 Cent. E’ 28
Natep. E’ 210 Natep. E’ 210
1N <34 mn/m? 1nn 234 mn/m?

E/A <0,8
DT >200 mc
Cep. E/E' <8
Ar — A <O mc
Banbc. AE/A

<50%

HopmanbHa
piacronivyHa

¢yHKUiA

HopmanbHa
piacronivyHa
chyHKUifA,
CMNOpPTUBHE
cepue, abo
KOHCTPMKLIA

Crapis |

Cent. E’ <8
Natep. E’ <10
nn 234 mn/m?

e

E/A 0,8-1,5
DT 160-200 mc
Cep. E/E' 9-12
Ar — A 230 mc

Banbc. AE/A
250%

Crapis Il

™~

E/A 22
DT <160 mc
Cep. E/E' 213
Ar — A 230 mc
Banbc. AE/A
250%

Crapig lll

Puc. 16. Cxema mis knacudikarii giactomiuaoi quchynkmii. Cep. - cepenniit; JIIT —

niBe niepeaceps; Ban. — nmpo6a Banscanbeu.



XVII. Pexomennamii 10 3acTOCYyBAHHSA B HAYKOBHX JIOCJIi/I2KEHHSIX Ta
KJIIHIYHMX BUIIPOOYBaHHSAX

B exokapaiorpadiuniii 1abopatopii penakcaiiis Miokapja, >xopctkicts JILI ta Trck
HAMIOBHEHHSI MOKYTh OYTH OLlIHEH1 TUIBKH HETIPSIMO, TOMY IO OIlIHKA TeéMOJIMHAMIYHUX
nanux 3a ponomoroto ExoKI' yacTo Bkito4ae cripolieHi NpuiyIeHHs, o NpUuiHITHI
JUTSL TIEBHOT MOIYJIAIT MAIli€HTIB, ajie MOXKYTh HE TIJIXOAUTH JJI BCI1X 0€3 BUHSATKY
TIAII€HTIB.

JlonmiepiBChKi BUMIPH TTOKA3HUKIB J11aCTOMIYHOT (DYHKIIT MOXKYTh JEMOHCTPYBATH
1HIMBIAyallbHY BapiaOeNbHICTh Ta MOXKYTh KOJUBATUCH BIJl THS JI0 HS Y OJHOTO 1 TOTO
CaMOro Marfi€HTa 3aJIe’KHO BiJl 3MIH MEePEIHABAHTAKECHHS, TOCT HABAHTAXKCHHS Ta
CUMIIaTUYHOTO TOHYCY. PedepartuBHi 3HaueHHs 11 qudepeHitiaiii 3J0poBUX Ta
MATOJIOTTYHHUX Cy0’€KTIB MIOBUHHI BPaXOBYBATH BIKOBY I'PYILY, 3 IKOI OOMpPAETHCS
CyO’€KT /ISt TOCTIIKeHHS. TaKoXK MpH 3'sCyBaHHI B3a€MO3B’A3KIB Ta KOPEJAIIHN 13
CTBOPEHHSIM CTATUCTUYHUX MOJieNiel OakaHO JOCIIHKYBATH 3aJI€KHICTh
JOMIUIEPIBCHKUX MOKA3HUKIB BIJl CTaTl, MacH TiJIa Ta apTEepP1aJIbHOTO TUCKY.

Ha 6a3i 4iTko c(hopMyIb0BAaHOTO MUTAHHS AOCIITHUK Ma€ BU3HAYUTH HEOOX1IHICTh
BU3HAUCHHS 3MiH peJlakcallii, ’)KOPCTKOCTI Ta/abo TUCKY HanmoBHEHHsI. OCHOBHUMU
noKasHuKaMmu nopyuieHoi penakcaiii € IVRT ta i3oBostomiunmi a00 paHHii
JACTOJIIYHUHN PYX MITPAIBHOTO KUIbI 200 MBUAKICTE Aedopmarrii miokapay JIIII.
[Toxazunkamu 3HIKEHOT ogaTauBocTi (koMiutaeHncy) € DT of Tpancmitpanbhoi xBui E,
tpuBaiicts XxBuwi A, criBBiguomennst KT JIHI qo KOO JIIII, ta cyporaTHi moKa3HUKH
migsuiieHHs KT JIII, a came BuIlle BkazaHa TPUBAIICTh XBUII1 A, 3HIKCHHS
HIBUJKOCTI MI3HBO-A1ACTOJIYHOTO PyXy A’, Ta MOJOBXKEHHS TPUBAIOCTI 3BOPOTHOTO
MOTOKY B JISTEHEBIN BEHI B CHCTOJY Tiepeacepabp Ar. Mapkepam paHHbBOTO
niacroiiyHoro tucky B JIII Ta Tucky B JIII € cniBBigHomenus E/E’, DT
TpaHCMITpaibHOI XBWJI1 E y martienTiB 31 3umkenoro @B JIIII, Ta, no aeskoi mipw,
30uteienHs JII, mo BigOuBae ckopiiie XpoHiYHE, Hi’K TOCTPE T1IBUIIIEHHS TUCKY .
[Buakicte po3kpyuyBanHs JIII Moxke OyTH KOPUCHOIO J171s1 BUBUEHHS €(EKTIB
BCMOKTYBaHHs Ha HammoBHEeHHS JIIII Ta B3aeM03B’ 3Ky MikK CUCTOJIIYHOIO Ta

niactoniyHoro (yHkuiero JII. JIns KoKHOro eKcrnepuMeHTalIbHOTO MUTAHHS TOBUHEH



OyTH miaiOpaHuii HaHOIBII aIeKBAaTHUM exoKapaiorpapiuHuid miAXia I BIAMOBIAL HA
I1e 3aIMUTAHHS, K MiIKPECICHO B IUX peKoMeHaamisaX. KpiM Toro, BHCHOBKH MO0 3MiH
ctany penakcariii JIII MaroTh poOUTHCS 3 00EPEKHICTIO, TOMY 110 3MIHHM MOKa3HUKIB
MOXYTh OYTH HACJIIJIKOM 3MIH HAaBaHTAKEHHS PEr S€, a HE IIBUIKUM MOKPAIICHHSIM
MiOKapaiaJIbHOT (PYHKIIII.

[Tpu BuOGOpi exokapaiorpadiyHOT METOAMKHU JIJIsL JOCIIDKEHHS Ta BUPIIICHHS
MOCTaBJICHUX 3a/1a4, OB’ sI3aHUX 3 11aCTOJIYHOIO (PYHKIII€I0, MOKIIUBO
BUKOPUCTOBYBATH SIK 3aralIbHONPUIHATI IPOCTI M1XO/IH, 110 € JIETKO TOCTYITHUMH Ta
BHCOKO B1JITBOPIOBAHMMH, TAK 1 OUIBII 1HAUBIyaJIbHI Ta CKJIA/IHI. X04a BXKE JABHO
B1IOMI HiJXO/Y BJIAIITOBYIOTh KJIIHIYHO OPIEHTOBAHI JOCIXKEHHS, OUIBIIT HOB1
METOJMKH MOXKYTh JaTH OUIbIIE BIMOBIEH HAa MUTAaHHS BHYTPIIIHbOCEPIIEBOT MEXAHIKHU.
[IpuknanoM TpaguLiIMHUX MIAXOIB € eXoKapaiorpadgiuyHe cyO0CTIIKEHHS B paMKax
«IpbecapTtaH mpu cepleBiil HEIOCTATHOCTI 13 30€PEKEHOI0 CUCTONMIYHOIO (QYHKIIIEI0»
[179]. B upomy cyomociimkenni BuBuanucs po3mip JII, posmipu ta ¢pynkiis JIILI,
iHaexc macu Miokapay JIII ta cniBBigHomenHs E/E’. 3 inmoro 60Ky, 1ociimKeHHs
nedopmailii MioKapay 3a TEXHOJIOTIEI0 «CIEKJI-TPEKIHT» MOoKa3ajao 100py
B1JITBOPIOBAHICTh, Ta MOXE OYTH 3aCTOCOBAHE JJI1 BUBYEHHSI CErMEHTAapHO1 Aedopmariii
1 TMTaHb MIOKap/I1aJIbHOI MEXaHIKH.
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