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Mepdy3ns — oamH n3 dbyHAaAMEHTaNbHbIX 6MONOrMYEeCcKMX NPOLLECCOB, OTPaXatolWmxX NPoLecc AOCTaBKM KMCnopoaa U MeTabonMToB K TKaHSAM C TOKOM KPOBM.

O6bIYHO Bblpa)kaeTcsl B NokasaTesne - 06beM KPOBM, NPOTEKAOWMNIN Yepes UCCIeAYEMYIO TKaHb B MUHYTY — MJ1 KpoBM /MUH/100r TKaHK

JlyueBble meToApbl OUEHKN Nepdy3nm B TKaAHAX:

- OueHKa U3MEHEHWI NPoUCXoaALLNX B TKAHAX NpU HeaocTaTouHoM nepdysun (ctpecc-IKI, ctpecc-axokapauorpadus, ctpecc-MPT ¢
[obyTamuHOM);

- OueHKa pUKcaLmmM XMMMYECKOTO BeLLLeCTBa B TKAHAX, HAKOMN/EHNE KOTOPOro NPOMCXOAUT NPONOPLMOHANbHO Nnepdy3nm TKaHu (ODIKT, MIT,
Xe-KT);

- OueHKa AMHAMWKM NepPBOro NPOXoXKAeHUa 60a1ca XMMMYECKOrO BELLLECTBA Ha CepUUN ANHAMUYECKnX n3obpaxkeHni (KT, MPT, KoHTpacTHas
Y3U);

- OueHKa aHaTOMKUKM COCYAMUCTOro pPycsia U Ha OCHOBE AHAaTOMWUM N OCOBEHHOCTEN KOHTPACTUPOBAHMSA NPOCBETA apTEPUM pacyeT
remoaMHaMMKN MarmcTpasaibHbIX COCYA0B B 30He MHTepeca (KopoHaporpadwus, FFR, Y3 KopoHapHbix cocyaos, KT, MPT).

- OueHKa NMHENHbIX 1 06 BEMHbIX CKOPOCTEN KPOBOTOKOB B MarMcTpasibHbIx apTepuanbHbix cocyaax (Y3U ¢ gonneporpadpuen, ¢pasoso-
KOHTpaTcHasa MPT)



@)) MILEMWUYECKUWN KACKA/L

Kucaopoansiit

Aecpurat Crenoxkapaus

DKI-uszmenesus

Hapymierme rA00aABHOM COKPATUMOCTH

HapymeHHe AOCKAABHOM COKPaTUMOCTH

OAMYECKaA AUCYHKITHA

€ METAOOAM3MA MITOKAPAQ

DY3UU MHUOKAPAQA

KucAopoaHSBIH 3a1IpOC (BpeMs, HATPY3KA)



METOANKA MPT CEPAUA MNMPU CTEHOKAPAW

SISV
Bpewms .
YICCTIBNOBZ H YIS
UCCJICIOBAHUS 20.410)
30-2L0 muH
45-55 mun ’ i




HAI'PY304HbIE MPOBDI

dusnyeckasn Harpyska

O6nagaeT BbICOKOW BOCMPOM3BOAMMOCTbLIO pe3yrbTaToB.

TpebyeT NpoBeAeHUs OLIEHKM permoHanbHOM NoABMXKHOCTU Nocre
KakOow CTyneHn Harpysku. TpebyeT cneuunanbsHOro 06opyaoBaHus.

[obytamuH

(5, 10, 20, 30, 40, 40+aTponuH
MKI/Kr/MUH)

MoxxeT ncnonb3oBaTbCs ANSA OLIEHKN XXM3HECNOCOOHOro MMoKapaa.

BbICOKMI pUCK pa3BUTUS OCNOXHEHUI. TpebyeT NnpoBeaeHNS OLIEHKN
pernoHanbHOM NOABMXHOCTM NOCNE KaXXA0W CTYNEHN Harpy3Ku.

AOeHo3nH
(140 mKr/kr/MUH B Te4eHUn 5-6
MUH)

ALeHo3nH Tpudpoccart

(160 MKr/Kr/MUH B TedeHnn 5-6
MUH)

O6nagaeT BbICOKOW YNPaBnsieMOCTbIO U MEHbLLEN YaCTOTOWN pPasBUTUS
OCITOXHEHUN.

Bonee HM3Kkas 4yBCTBUTENBHOCTL NO CPABHEHMIO C AOBYTaMUHOM NN
dom3n4ecKon HarpysKoun.

Ounupuaamon (0,56 mr/kr/mMuH B
Te4yeHun 4 MuH)

HencteyeT Ha npoTskeHun o 20 MuH

MeHbLuas ynpaBnsaemMocCTb MO CPpaBHEHUIO C afeHO3MHOM, Ans
KynupoBaHus oObl4HO nNpuberatoT K B/B BBEAEHUIO 3ydunnnHa

Rogadenoson (Lexiscan) 400
Mr/uccnenoBaHue

CenekTuBHbIN aroHncT A2 peuenTtopoB. TpebyeT ogHOKpaTHOro
BBEAEHNA NPY NPOBEAEHNN HArpy304HON Npobbl 6e3 pacyeTa 403k,
KoTopas AormkHa ObiTb NpoBegeHa B TedeHnmn 6 - 10 MuH.




Electrophysiologic Effects of Adenosine Triphosphate and Adenosine

ALEHO3WH UJIN ATO

on the Mammalian Heart: Clinical and Experimental Aspects

BERNARD BELHASSEN, MD, AMIR PELLEG, PuD

Tel Aviv, Israel and Philadelphia, Pennsvlvania

Adenosine triphosphate (ATP) and adenosine have strong
negative chronotropic and dromotropic effects on the
mammalian heart. The sensitivity of the sinus node and
the atrioventricular node to ATP and adenosine mani-
fests pronounced variability among species. For more
than three decades, ATP has been used routinely in Eu-
rope in the acute therapy of paroxysmal supraventric-
ular tachycardia. Preliminary clinical trials with aden-

osine in the United States suggest that this compound
may have a similar therapeutic value. The exact mech-
anisms of action of ATP and adenosine on the mam-
malian heart are still not fully known. However, the vast
clinical experience indicates that ATP, and probably also
adenosine, can be safely and repetitively used in the acute
therapy of paroxysmal supraventricular tachycardia.

Comparison of Adenosine Triphosphate and
Dipyridamole in Diagnosis by Thallium-201

Myocardial Scintigraphy

Kouki Watanabe, Michihito Sekiya, Shuntarou Ikeda, Masao Miyagawa, Masayuki Kinoshita and Seishi Kumano
Division of Cardiclogy, Minamiuwa Ehime Prefectural Hospital, Minamiuwa-gun; Division of Cardiology and
Division of Radiology, Ehime National Hospital, Onsen-gun, Ehime, Japan

We examined whether 2°'Tl myocardial scintigraphy with intrave-
nous infusion of adenosine triphosphate (ATP) can be substituted for
dipyridamole (DIP) in the diagnosis of coronary artery disease
(CAD). Methods: The coronary flow reserve (CFR) during intrave-
nous infusion of ATP (0.10-0.20 mg/kg/min) was compared with that
during intravenous infusion of DIP {0.56 mg/kg) using a Doppler flow
wire in 19 subjects with normal arteries. The highest CFR
leved was found in the ATP dose range of 0.16-0.20 mg/kg/min. The
CFR at the ATP dose of 0.16 mg/kg/min was significantly higher
than that during DIP infusion (4.2 versus 3.6) (p < 0.01), for which
reason we adopted this dose of ATP, Accordingly, **'TI SPECT in
Raceved May 20, 1996, mvision Aug. 14, 1996.

For comespondancs or reprints contact: Koukd Watanaba, MD, Division of Cardiology,
Minamiuwa Ehime Prefectural Hospital, Jouhen-cyo, Minamiuwa-gun, Ehime, 79841,
Japan.

140 patients with suspected CAD was after infusion of
0.16 mg/kg/min of ATP in 70 of them and 0.56 mg/kg of DIP in the
70 others. Results: ATP stress 2°'TI SPECT showed no significant

difference in sensitivity and accuracy from DIP stress *°'T] SPECT

5-min infusion at 0.16 mg/kg/min. However, our data in CAD
patients suggest that ATF stress **'T) SPECT is equivalent to DIP
stress 2°'T1 SPECT in the detection of CAD.

Key Words: thallium-201; adenosine triphosphate; dipyridamole;
coronary artery disaase; coronary flow reserve

J Nucl Med 1997; 38:577-581

ATP Stress *'T] MyocarpiaL ScINTiGRAPHY + Watanabe et al. 577

Belhassen B, Pelleg A.

Electrophysiologic effects of adenosine triphosphate and
adenosine on the mammalian heart: clinical and
experimental aspects.

J Am Coll Cardiol 1984;4:414—424.

Watanabe K, Sekiya M, lkeda S, Miyagawa M, Kinoshita M,
Kumano S. Comparison of adenosine triphosphate and
dipyridamole in diagnosis by thallium-201 myocardial
scintigraphy. J Nucl Med 1997;38:577-581.
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JlocTatouyHas no3a ageHo3uHa Tpudocdara

[pu HeaseKBaTHOCTM HArpy304YHOU NPOOblI HEOBXOAMMO PacCMOTPETH BOMPOC O MNOBbIWEHNM A03€ aZ4e€HO3UHA 210 MKI/KI/MUH

Manisty C, Ripley DP, Herrey AS, Captur G, Wong TC, Petersen SE, et al. Splenic switch-off: a tool to
assess stress adequacy in adenosine perfusion cardiac MR imaging. Radiology 2015;276:732-740.



AO3NPOBKA KOHTPACTHOI'O BELLECTBA

e /I KayeCcTBEHHOW OLLeHKM - 0,05-0,1 MMO/b/KT (7-10 mn)
* [lns NONyKONNYECTBEHHOM OL,EHKM — 0,05 MMOJIb[KT (3-5 M)
* /Jnsa KoAnM4YecTBEHHOM OLLEHKM - He 6bonee 0,005 -0,01 MMOAb/KF (2-3 1 7-10 MN)

* PekomeHA0BaHHasa CKOPOCTb BBEAEHMUS
KOHTPACTHOIro Bel,ecTBa — 3-5 MJi/ceK

* Heobxoanmo ncrnonb3oBaHue «bostoca-
npecaesoBaTtens» GU3N0JI0rNYeCcKoro
pacTBOpa B KOJINYECTBE 15-30 M/
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[IMOKA — nepenssiss MExOKETyI0uKOBast apTepus
— oru0aromas aprepusi
[TKA — npaBas kopoHapHas apTepust
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APAMETPbl CKAHUPOBAHNA U PACNOJIOXXKEHUE CPE3OB

T-Flash, SSFP, EPI

©

MNapameTpsbl
TR (mc) 182
TE (mc) 1,11
Tl (mc) 60 - 100
Flip Angle (rpaaycsbl) 15 -70
[MpocTp. paspeweHne 1,8x1,8x8,0

(MM X MM X MM)

MaTpuua (nuKkcen x nukcen) 156x192

Bpema ckaHMpoBaHUA 50-60
(konnyectso cbopos)

Gd-coaeprkallee napamarHutHoe 0,1 mmonb/Kr
Bellectso 0,5 mmonb/mn

4 mn/cek

dapm. Harpyska — 160 MKr/Kr/MuH
ageHo3uHTpudochar
4-5 MUH



@)) KAHECTBEHHASA OLUEHKA MNMEPOY3NUN MNOKAPLA

MoKob [obyTamuH 15 MKr/MUH/Kr Nlo6yTamuH 30 MKF/MUH/Kr

NB! Mpwu Harpy3ouHon MPT cneamnTb 3a NpM3Hakamm
nwemmnm no nameHeHuto cermeHTa ST Ha DKI He
npeacTaBAAETCA BOSMOXHbIM



* He tpebyet cneymnancHoro MO ana oueHku

* Manasa norpewHoCTb NPV OLLeHKe PasHbIMU

° OLI,EHI/IBaET TOJIbKO OTHOCUTE/IbHbIV KPOBOTOK B

KAYHECTBEHHAA OLEHKA TMEPOY3NN MUOKAPLA

nccneaoBatesidaMmm

cerMeHTax




@D OLEHKA MNMEP®Y3U MNOKAPLOA

[Tpuxoaamuit Aedpext nepdysnu 3aAHEH CTEHKH AEBOTO KEAYAOYKA HAOAIOAAETCS IIPHU OLIEHKH IIEPBOTO IIPOXOKACHHUA

Harpyska

Sl Analysis f Max Upslope

NnoKowm

KOHTPACTHOTO BCIIICCTBA IIPpH (bﬂpMﬂKOAOI“H‘ICCKOfI Harpy3Ke 1M B IIOKOE



BU3YAJIbHASA OLLIEHKA TMEP®Y3NN MUOKAPLA

Mepdy3noHHbIN aedeKT B noKoe y naymeHTta ¢ NMUKC B baccemnHe NMMKA



Br3yanbHaa oueHKa nepdy3nm mmoKapaa
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image interp

zero filled

Dark rim artifact — THMOMHTEHCUBHBIN CyOIHIOKApAUATBHBIN 000I0K IIEPETOPOJAKHU B PAHHIOIO
(ha3zy KOHTpACTUPOBAHUS



BU3YAJIbHAA OLEHKA NMEP®Y3UN MNOKAPA

Harpyska MOKOM

MNepdy3noHHas MPT npu TpexcocyamcToM NopaXKeHnm

MNepdy3smoHHas MPT npu caxapHoMm guabete

MNepdysmonHHasa MPT npm AKLL MKA



@) MNOJTYKOJIMYECTBEHHAS OLLEHKA
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N MaKCMMYM HaKoNAeHNA KOHTPAaCTHOIo BewecTBa



@2 NOJTYKOJIMHECTBEHHASA OLLEHKA
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© KOJIMYECTBEHHAS OLIEHKA

TpebyeT 3HauMTENbHON NOCTO6paboTkM
C yyeTOM KONM4yecTBa Manoro KOIMYecTBa KOHTPAcTHOrO BELWECTBA CNOXHa AN BU3YyalbHOWN OLEHKM
TpebyeT MaTeMaTUUYECKOro MOAENMPOBaHNUA pacnpeaeneHnss KOHTPACTHOro BeLlecTBa

OueHunBaeT abCcoNtoTHbIE 3HAUYEHUA MUOKapAManbHOM nepdy3un rnobanbHO U B OTAENbHbIX CErMEHTaXx

Breton et al. Journal of Cardiovascular Magnetic Resonance 2011, 13(Suppl 1):P60
http://jcmr-online.com/content/13/51/P60



KOJTIMHECTBEHHASA OLEHKA
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Original Research

Quantitative Myocardial Perfusion Analysis With a
Dual-Bolus Contrast-Enhanced First-Pass MRI
Technique in Humans

Li-Yueh Hsu, DSc, Kenneth L. Rhoads, MD, Jessica E. Holly, BSc, Peter Kellman, PhD,
Anthony H. Aletras, PhD, and Andrew E. Arai, MD*
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Quantification of Absolute Myocardial Perfusion

in Patients With Coronary Artery Disease

Comparison Between Cardiovascular Magnetic Resonance
and Positron Emission Tomography

Geraint Morton, MA, MBBS,* Amedeo Chiribiri, MD, PHD,* Masaki Ishida, MD, PuD,*
Shazia T. Hussain, MBCHB,* Andreas Schuster, MD, PHD,* Andreas Indermuehle, MD, PuD,*
Divaka Perera, MA, MD,} Juhani Knuuti, MD, PHD} Stacey Baker, BASc,*

* Paul Schleyer, BSC,* Michael O’Doherty, MBBS, MD,*
D,* Eike Nagel, MD, PuD*
d Turku, Finland

m Quantitative Perfusion Values in Patients With and Without Significant CAD

CAD No CAD
Stenotic Territory Remote Territory p Value* All Territories p Valuet

Stress perfusion (ml/min/g)

PET 124 = 0.49 1.56 + 0.66 =<0.0001 1.72 =+ 0.66 0.49

CMR 154 = 0.34 194 + 0.59 0.001 2.03 063 0.68
Rest perfusion (ml/min/g)

PET 0.77 = 0.24 0.81 + 025 0.08 0.85 = 0.26 0.71

CMR 1.03 = 0.30 1.06 + 033 0.28 098 = 0.29 0.47
MPR

PET 157 031 1.87 + 0.36 =<0.0001 206 =044 0.20

CMR 155 = 0.36 1.90 + 0.48 0.001 220 = 056 0.13
Mean MPR of 2 lowest segments

PET 136 = 032 1.74 + 0.32 =<0.0001 192 + 039 0.14

CMR 131 =030 1.70 = 0.42 =<0.0001 193 + 053 0.16




OLEHKA TEMOANHAMWYECKOW 3HAYMMOCTWN CTEHO30B MPU KT N UIHBA3VBHOW
KOPOHAPOIPA®UWN B CPABHEHUW C HAFPY304YHOW MEP®Y3UMOHHOWN MPT
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MH®OPMATUBHOCTb MEP®Y3MOHHOW MPT B ANATHOCTUKE 3HAYUMbIX
@)) CTEHO30B KOPOHAPHbIX APTEPUIA

Author and Year* No. of Patients Criterion for Significant CAD Stress Agent ens{tivity Specificity
Schwitter et al, 2001 (48) 48 Stenosis = 50% Dipyridamole 0.86 0.80
Doyle et al, 2003 (55) 229 Stenosis = 70% Dipyridamole 0.58 0.78
Ishida et al, 2003 (56) 104 Stenosis > 70% Dipyridamole 0.90 0.85
Nagel et al, 2003 (57) 90 Stenosis = 75% Adenosine 0.88 0.90
Giang et al, 2004 (51) 94 Stenosis = 50% Adenosine 0.87 0.86
Kawase et al, 2004 (58) 50 Stenosis > 70% Nicorandil 0.94 0.94
Paetsch et al, 2004 (59) 79 Stenosis > 50% Adenosine 0.91 0.62
Plein et al, 2004 (60) 72 Stenosis = 70% Adenosine 0.88 0.83
Takase et al, 2004 (61) 102 Stenosis > 50% Dipyridamole 0.93 0.85
Thiele et al, 2004 (62) 20 Stenosis = 70% Adenosine 0.75 0.58
Plein et al, 2005 (63) 92 Stenosis > 70% Adenosine 0.88 0.74
Sakuma et al, 2005 (64) 40 Stenosis > 70% Dipyridamole 0.81 0.68
Cury et al, 2006 (65) 47 Stenosis = 70% Dipyridamole 0.93 0.64
Klem et al, 2006 (30) 100 Stenosis = 70% Adenosine 0.84 0.58
Pilz et al, 2006 (66) 176 Stenosis > 70% Adenosine 0.96 0.83
Merkle et al, 2007 (67) 228 Stenosis > 70% Adenosine 0.96 0.72
Cheng et al, 2007 (29) 65 Stenosis = 50% Adenosine 0.90 0.67
Greenwood et al, 2007 (68) 35 Stenosis = 70% Adenosine 0.72 1.0
Seeger et al, 2007 (69) 51 Stenosis > 70% Adenosine 0.92 0.85
Gebker et al, 2008 (37) 101 Stenosis = 50% Adenosine 0.90 0.71
Meyer et al, 2008 (70) 60 Stenosis > 70% Adenosine 0.89 0.79
Pilz et al, 2008 (71) 22 Stenosis > 70% Adenosine 0.92 1.0
Schwitter et al, 2008 (52) 225 Stenosis = 50% Adenosine 0.85 0.67
Klein et al, 2008 (72) 54 Stenosis = 50% Adenosine 0.87 0.88
Klem et al, 2008 (73) 147 Stenosis = 70% Adenosine 0.84 0.88
Thomas et al, 2008 (74) 60 Stenosis = 50% Adenosine 0.93 0.84
Burgstahler et al, 2008 (75) 23 Stenosis = 70% Adenosine 1.0 0.80
Arnold et al, 2010 (76) 65 Stenosis = 50% Adenosine 0.90 0.81
Manka et al, 2010 (77) 41 Stenosis = 50% Adenosine 0.92 0.75
Lockie et al, 2011 (78) 42 Fractional flow reserve < 0.75 Adenosine 0.82 0.94

\V



OLEHKA OTCPOYEHHOIO KOHTPACTUPOBAHUA
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@)) NMEPOY3NOHHAA MPT CEPALA

MHbopMaTMBHas METOAMKA OLEHKM nepdy3un Mnokapaa u

OUEHKN 3HAYMUMOCTUN CTEHO30B

He cBA3aHa C UCMNO/b30BaHNEM MOHU3NPYHOLLETO U3JTYHYEHUSA

OTHOCUTENIbHO BbICOKOE NMPOCTPAHCTBEHHOE pa3pelleHne

MNO3BOJIAET BU3YAJIUSNPOBATL AadXeE HebonbLliKe ,El,eq)eKTbI

nepgysum

MNo3BonseTt audpdepeHumMpoBaTb npuxoaswme gedekTol

nepdy3sunmn ot NMUKC

OueHka NpouCcxXoauT B OTAE/IbHbIX Cpe3ax
(4-6 cpe3os.)

[pu TpexcocyancToM NopaXxxeHnm
BO3MOXEH JIOXHO- OTPULLATENbHbIN
pe3synbTaTt

3aTpyAHeHa oueHka nocae MKL, AKLL

AocTynHocTb B Poccmn orpaHnyeHa
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MIOHbCKAA
KOH®EPEHLUUA
B KAPAMOKAMUHUKE

CNnACUBO
3A BHNMAHME!

Mpurnawaem NpnMcoeanHUTLCS
K Yy4aCTHMKaM KOHdepeHuunn
B Telegram-kaHane.
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