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(typical angina), FE5ERIYSK.CE (atypical angina) O [X
A, & HIIEIECHEPENRE (non-cardiac chest pain) & @
BRI END Lo TWD, ZDM%, EIEZHOH
ALY, —FOREBITIIRHETR 2 B L 72 e 14
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(Geleijnse ML, et al. 20007 & +))

Reproduced and translated by permission of Oxford University Press on behalf of
the European Society of Cardiology. OUP and ESC are not responsible or in any way
liable for the accuracy of the translation. The Japanese Circulation Society is solely
responsible for the translation in this publication/reprint.
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=60 —6 140~159
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>180 11
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R
% 36~40 1% 13% 19% 16%
§ 41~45 2% 2.1% 3.1% 2.6%
% 46~50 3% 3.4% 5.0% 42% FRY
E 51~55 5% 5.0% 8.1% 6.6%
£ 56~60 9% 8.9% 13.0% 11.0%
=
1L 61~65 14% 14.0% 20.6% 17.3% _
= =Ry
@ 66~70 22% 22.4% 26.7% 24.6%
=71 >28% 28.1% 28.1%LLE

K1 MREARAD7ICKLDBEIREEREOTFAETTIV

"BIME CREAETDSEDREDHEICAND. KlEUsllEAEDEGFIEAESENTEAUMEBTHNIE
BEIREZEDU XN EVC EZRBEICBEVWCEEREZT . BEEICDVTEFIERES UTIRD. BEREED
URDFEBEAFETIFEFERL, BER15FECTIERBEERAEFICLEDEICEET D.

(Kinoshita M, et al. 2018 ¥ 5 K U' BABBRFE L4 20177 K Y)
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(mortality and morbidity) 77 >~ 7 7 L ¥ A % ik Dl 11 %
BCHEEL, BEOEOUEZHDLRETHD.

5.
MRICHIFDIN— bF—L

TEBREZEPIEFC PCLIZWT REZEDS, (LSRN BIRE L Tk
WERIZ A % e, UBAVERE T A Rk & 0 B 70
HWDEEE DD, Wb BERMILEELDOTIERL,
LWIREEE R IB R I O W T OME S 2 47V, Hidd 1o
BIFBN— 1 F— 2D, EINZEBIRE 2 O FE At
PINs.
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1550 optimal medical therapy (OMT) (&2 7 W75
R TRT DS, JAFRITBRE 2 EE), AEROREL, @ik
HEOMEFR, FZ Sk ATEEE ORI Z 72
DM IEYEE Y ER TS, R8Il s
L, N OMTOEKRDPEARATHVEETH L
F7:, TOEKRIZBITS OMTIZE IR RICEN I FE
THY, WL T SHERZUET S,

#F 7 optimal medical therapy O#ERETESF VAU

R IEFTVAR
ISR (N7
MITEEOBRICH DN ST OMT T A
ROZERTD.
RE ML AV U VAE P R I AV EREE D AE B
LT OMT ZBET 3.




1.1

BE

WA DL, T4 7)) VBRI, MR
HFHETTHE, AN R B RERE D, K HDL-C IJE®™, &
BAE O L ZWBTH Y, B ELIME A NS MY A
EOBRICIE BRI ST 270, T2, BB IC
FoTHLIMEANRY M) AP LEAT L EPHLNT
HH™M. RCTOIE TV AL WA, % OEIEI7ER A
GFIENTIZ LY, EELLNE A N NOFHICER TH 5
CEDIRENT VDO G247 B T BUE ORI L L
THILEY A7, LHHZE) A7 % 30%ET 8™, 2~3
FEOBCTH-TH) A7 T 5 L W|ES T D™,
BRED 72007 7O —FIFEYI X BN L IEREY)C
LN ADD 5B, BARMIZIZTSAT 7a—F1 & w9
5ODATy THHERENT VS (R8) ™. EflhmE L
TIL, =3 F VRIFICER) RS EARIEE (= a5 BhfAEE,
ZaAFUH L, NLZZ) V) DB L, RS
WCEHTH L LIZASHTH A7, ST &I
A XY MOBEE B LRI, TV A
WZZLVOPBIRTH 5.

P IIERIIC L B E LOSERTH DY, WMo ikn
SPREMNIZBNT Ok L 7228EANER TE 5 X )12,
R BB BRA R T L LN EETH D,

1.2
FEEE

BMI & EEIR A X b & OBIEPEILIEIFED 5 i &
nWTBY, Fim, MR, A, BUEL SRR D
BMULEEIIR A X s OIRWERETCThH 2D Z LH5 A 5 fif
HehmRanTwas ™. & AZHNEIRIRALG XD 227 )8

1,
I—ﬁﬁ%

*8 BREHEODFIE—SAF7JO0—F

27w 71 Ask EERDRUIC, BEERRZRS.
ATw72 Advise IRTCORUEE(CERONEMZFL.
RATw T3 Assess ZEANDERBZFMIS.

ATw T4 Assist ZBEFLENDHOIBEZXIEITD. BEA
BEODEAN, oYU VI=ETD.
RBEREHZRDD.

AT w75 Arrange

(Fiore M, et al. 20007 & 1))
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W EBMSENTWE ™, IEEFI IO I EE
M2 T 5DART% L, SCRMREEIR, MikEERERETT
HE, RIERZEELEELTWE ™, AFTIE, BMI (1
fe¥ fhE kel /B R [m]?) =22 2R #EfkE, BMI=25
I oEFRE L, BMI =25 O iR o> ¢ AL 2 B
T DR E A BE3E S 5 2 NI OB B EAE L 728 A
7RERE, MREDESEE LT\, ARG RLIL G O
A7V —=y 7 LTIEy T A MNEPFE (EH) 25 EET
HY, AFRTETZ A NEBBERASR) v 7y Fa—
ADOZMOVEEB L L THWHN TV S, (fE
OPEMAERC LT - JRE 7% & OfElN 1 % Wisngic e
FTHIEDRENTEY Y, HETFMICLS20~32%D
REFDIIICCTRD 24% KT IO %D oz W) D H
5. 3~67 HOMM CHRERIEFAA 3% LA+ 52
EHREMAEE U CEERERT) 2 L IWETH B P,

1.3

SIFEDS S UEHRE

EEED LR NE ) F— 3 Y ORIFEIXRCT, A%
fEATCIRESNTEBY D, V) 2 7 EB ORI 7 %5 %1
9. EEEFIIA G T ROYEDA TR L, EENHEAGED
o, BIMBMEO FRCEFS 5 5% Fo, SR
REOMRETE L. 2o L) mEsRo s S Of
WEDOATHL, BELLZEHREERTLRENLTY
%% 3L AL ORI THEIE S N A EENE, 1ERIZSHEL
F, 30~6070 R, hEE~REOEMERERTHL Y.
THECTHIUTEB A AR 122D V7B BN L 2 L F
U<, RObgE, ORSER, FOEBIEIME, SRR
LAY ABITIE, BERTOEE 717 2 EiiNE
L, SEERED: L BT, BREATEICBI 2 BIREE) % 1
R 7 CEEEEOUEE MR B, BhETLEN DS

2.
EWiak

2.1
=]:0]

LE BRGNS A YNGR O B, RIS
HELMEA NS POFRIZEY, QOL & FihzwET 5
L ThBH FEEE, EEMREEE A L TWThEIEER
BRI, BREEEYHIEIC L o CEBIIRIMAT RIS
BORVEGTEISIRETE L ZEATRENT NS,
C DO EEY G, AT AN AT O & DD
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LEEHIREEDMATHES A FF 4 >

HoF, WERBRERIZB W TLHEDERTH S (i
IR HUERFEISEIC D W T, 9z AT S HE,
P.83~% %)

—7J7, EHERIZBW CEEEWAEOERIIVLT LR
BTHWI ERRIBEN TV, 070, BYEED
7 Re7 52 AN EIZEICED LUNEN S 5.

2.2
MBIDESE

2.2.1

HEREE

T EESE L RAY B IR 2 FL5R L Car BT = B9, e BhiR %
Ik, REBRT IR L CHRAMAZRERT 5. ZErd)
DREEEN S B HEEEE O/ RN DWTUI T3 AR & 72
LRHBERCT 2%\, — 7, WBESFHREELSED
EVI L, Ty AMED TR, FHAAETIE
SEEBIIRIMA T FF AR 3G DS L D A L T 0T,
MREDSS LI TH 5.

222

B ERREE

BEWTERIE, MR & A OAEIH & B
TIERNZ & 2 0D & 12 k0, (Ol sRi & 5
WS, PURGERMR L FEET 5. S AR ZERNI
T 5 BEREE ORI G BREA DT R T S L2
EN, AZATIC L DR STV BRI T,
UFARZEL D TN RY T —)VHEG1E, TEEPRLZHRIED )
A7 EBET 72 E8NBY. T, O AR
EREAR TN D 7 W2 B B IR R AR 3 5 BT 3E D -
BUGERNRICOWTIE, TR T v ADFEET, Bl
TEMGEED D ST 5,

2.2.3

CatinE

e rFo¥yvrREFEVe ROy VR L
BRI L 2 0 BN R G35, 7407
ANZEDIAE A XY DAY LY, BREERAR =7 «
PEUIZL D PCIEITY A7 MR L2 T AHELH S
W5, WIS BT O MAT RN 72 & N B @Y & )8
WAL SN BT OERRABROFERTH 577, AIBTIIRCK &
Wl L O BB DL WS L2 L, BERrEE M
A7, b DIC CafiPtdED % C HW SN A EH B
;Q) 98).

2.2.4

—asvily

=3T Y VIVIEAFR TS SNz ATPIESZ K T v &
WEACZETH V), AEFREERRIER, IMEIRIERIC X 2.0

BRI OUER R, CHRENRE AT 5. Catihidi s
R 21 BTN 72 RCT TH 525, TONA ER
TIE=T 7 X VIS XD A N FMEEAERD T %I
Lz &nTnis®,
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ZDfthDEL)

WYL TR AT 5 D2 ivabradine, JEIE Na FEiji
AP E S ranolazine 2SEEIRICH S IL TV 4728, RIT
IRAGETH 5.

2.3
EEREF(CX T WA
2.3.1
SmE

ACC/AHAIZ X % 2017T4EDEIMIEN 4 T 4 ¥ T,
18 Ve B IR B A BF S ILE B 0 FEJE HAZ A % 130/80
mmHg A & L7z, HAREMES:S o [ I G 7
A N4 22014 Tl&, EEIIREEAHEEE ORI HEE
% 140/90 mmHg A & L, fEfKFEE TIIAELRE
BlRAZE, ORI OEZELA e W2 & ZRERE L 729
Z.7C130/80 mmHg A& HAZfE & L7z,

I A B R S B IR R E Tl PUR ER R & A
T 5 Calbipidt & pIlEWTSEATEE —HINKIZ 2 2. WHHMED
575 2 5N BHIERITIE CalHisED 5 —BINTH 5.
Tk T v YRR IESE (ACE-D (XL ZE %
DO LMAE S BHEZ R ST EG TRz WEL, LR
BEED 22 WEBIIRE BRI LT PRUEESEIRENT
W5 1% ASCOT 3 & ACCOMPLISHEER TIE, 7 4
OV Yy & ACEIDOPEHIZ & 0 G A N> FAsisd L
7210 T R A SRR R B AR e R R I L
Ty IFT vy WRERREIEEOF HEE R Lz 1
W, TIVFATHAEHETHL AT ) T kT
TLL U, BRI T RS ) T AMUED 22 A4S
AR ERI N 2P G AR S B 101,

2.3.2

VERR®

B PRI A PR DI R BB O LI A N M FRER
FEEIEE W'Y LA L, ACCORD #ER Tl i LRkt
ICBWTHERD EAZ20 'Y, KIERED) A 7K
T AR e b 2 > b a—) v FHEIEHS Tk
v, =7, RIS olfEa v bo— ViR O & BHER
HED) AT #E T ERLIEDRHEINTVE (LY
TR, HARBERIRESO [HERBZRIA KT 4~
2016 T A BHE Tl D70 HbAlc @ BAE{E % 7.0% A
ELTWD'™)



BERRIFREGN 0 A A PRV I a7V ay ¥ —FiH
EIROPGHIRIMEREE ST 2 #0H L 72 &L o 1dd 5
S, BMEEEIRE B EE LS RICENOOFRAEER L
I\, B4 2771) #0213 PROactive SR LI 28
BEAEBI O TIATIC B\ CLIE A > b &I L 72"
FO—F, FEOHME OCASEMIIEESLETH
L. DIMEROEFELH T HMIRFEE L EATZF N
UL 73— AR 2 HESR L o) Y
> %$%5- 172 EMPA-REG OUTCOME E# Cl3 &=~
FRA Y MPEBEISHD L, I 38% A L 72",
SRR NT, #F ) 7Y e L7z CANVAS
ProgramitBfi&, 70V T UERTF N1 EARLEBEE )
I 7)) F F&¥5 L7 LEADERERCIE, & bICEET
v FARA Y AR L,
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IEERBE

CTT A Zf#MTIE A Y F Y IZXAHLDLI LV AT H—)L
38.7 mg/dLAK NI X DM A X2 b AS21%A 35 2 &
L7z A E R E 0P R & L7z ESTABLISH i
B 2 JAPAN-ACS itB5 "0, SR AEMERE & L e E
% xf4 & 72 PRECISE-IVUS#B&'""Cld, 245 %72
EAEF eI EFITOMIZLEEIRT T —2 748
MalL7z, F72, AFFrEIXFITHART 255
CHIBRE AR 7 F ) v v /%3 29 (PCSK9) FH
EIT R0y~ 7 %P5 L 72 FOURIER itB& ", PCSK9
HEFE7 ) r <7 % %5 L7z ODYSSEY OUTCOMES
AERTIE, LE A N NOF BRI % ROz ESC
(12X 5201740 ST AR SV GBI 35714 B
1L TlE, [HRARBEEDOAYF % HWTLDLILV AT
0 —)UfiEAY 70 mg/dL LLETHiuE, =5 3 7% PCSK9
PSP 2 Z B %) LBt sz,

HARBIIRTE L= 0 [BIIRFE LR E TR A R 94~
20174ERR] TiE, ZIR TR B EEIZ0 L T 100 mg/dL

25 3% optimal medical therapy

Filixr HEEE L, EHDH L WEAIE50% L EOK T %
HEEE LCwWa, —, RIEMEI VAT u—)VIIE, 2
PEEAEBRE, MR 72 & O A R Mg A2 B
LTIE[LDLI L A7 10—V 70 mg/dL Kiii % £ 5] &
L727 @k s xt 5 & L7 REAL-CAD iR I2
BT, E¥NAY T 4mglfld | mg BB L LM
AR IDN9W o722 &0, RIEDLENERS
W25 L CHRBURRENE KR DO X 5 5 OF 555 S &
h"z) 122).
IAaRyy T ok (EPA) #AICE LT, JELIS
AERTIZA Y 7 & EPABKI OB I L OBk A x>k
AI9RIT L7z, K PR CIEEEIR A X b A
3% T L, HFISOAIEZE & PCIOBEAERFITlE 41 % KT
L 72" GISSI-Prevenzione :ER TlE, n-3 R %A fafl
FRIGERIC & 0 A XY M) A7 DE BT LA™,
PR AR TR CBE S 2 A 4 AT CLE, LRIE & BB T
A XY RTS8 5 D1En-3 AL R E & A &
FrDHETH-72" L L, ZOHOERRETlEn-3
REAMA RN ER DA FAEIC O W T—E L7 R0
SN o7zns, LDLILV A7 0= LA ay fa—)L &
7o R PEIRIAINE % & 03 2 DA B B R A £ 721305 ) A
7 DIER & KR L L CE RO EPARF % v 7
REDUCE-ITFHEATlL, —IREATZ Y FRA ¥ M H325%
LT Ltk A RIEB R GBIV CHGED LB
Th5b.

fHDL 2 L A 7 0 — U IE % £ 5 DA AT 2E & 258 ks
FER X GE L7ZBIPREETIE, X714 75—M2Eh)h
AR 200 mg/dL LL_E O #ECUHH ZE D 56 & Z2IRIEAS
WAL 25Ky 7y Fa— AGHECLHBEZED
BRI L7274 75— EeLMEA RS N A2
B3 A AT CTIE, 74 77— hOLIME A XY M
HIEhEATREN TS ),
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LREREHIREEDMATHET A T4~

F4E MITHEOAERE

1,
MiTHZEDER

1.1
MiTEEDEE

MATFHEZ Z R A5G ORESRZ UITICERNT 5.

1 BIMATEH SNZRETH Y, BRNEREET HIRE
ThHbHIEDVEFMNTHD.

2. MATHEOHWMAMTTH 52, ThbbIEROUE, L
MEA XY NP E D PRUGEOVTNTH L), £
I CTH L, EEFEL, BE, EMOMG Cilikh
FTHINTHLULEND L.

3.EED) AV IIMHENFEHI SN D RETH D, O
IR DY) A 7 G-l & BN A 7 FHIIC S 5.
SYNTAX A I 7ILEENR O EAEE & RIEB$ AL ) A
7 ORI EAREETHY), ZoRETRES L
SYNTAX A 27 111X PCI, CABG 4 44EF 4 % HEill
THIEETH L. MHILGRETEOTIEIIBNTHAR %
THfR a3 5. —7, BY 227 & LTIESTS A2
7, JapanSCORE2SH 1 TH 5B, AHA RF A4 TlEZ
NS DIREZ FHWTEIEBID ) A7 AN EHET 5
ZLERRELET S,

4. R BIIR EEES (LMT) W28, 3HOMZ 7 & E e Bk
WEIZBWTCIIN=F—4 - 77T O—F 2L b ES
THT A, TO7e, BEERBBIRINEOEEIRELIELZ
Wrice &, adhoc TPCIZITH 2 &7 <, N—hF—
LA COEME BRI L ENLFE LW
1.2
M{TEEDRM
MATHE (PCI/CABG) 25#EYIAT O IAUL R M OTE

WD, BREBEOUGE, (O - SEED) AZIKT 7%

EOTHRUEDYEHETE S, ZOREIIL L DBERART

RENTWDS (R®. &b, EEEEOKEAN I

*9 MITEERNIEFRNEERZE I IEHIRREDEEE
FHRUENLEN

LMT, $eZ=E> 50%"

SEAIER LAD, A2 > 50%*

2 WE el 3 4%, BARE > 50%* T LVEF < 40%

EZE(C 10% L EDEMZH I 5.

SRR CHE—DIRR:, WAEE > 50%"

FEREN B

BRICETT. BEWRE N COEEDHIRS NS MEERES
EES)

"ERMAGIBEEINTLD ZEDMNE
(Neumann FJ, et al. 2018 &8 E| /&)

WA T, SEWEEISIMAT RO MY 2 7 O, 14T
HEBOENNZ FHRUEOWI N SEETHL. AV A
K4 Ch, MATHEIZEA UL EE) 2GR OE A,
XS ZMATHEBOIEDHIROMAHIVETH 5 Z L %l
FLTz. 20X AT & d ) Z SEW i AR Y 722
HEZHS>TVWHLLDERZ SN TV D,

AT FFEE DA 2 1 HSSE WD IR HARI I 2 4 B O F7 7R 1 &
RCT T CRENTWEY D Z o R FERFIR I
ST 513 % S DFIRDH 5 2 L i+ 2 LEDSDH
L. Bz, RCTIZHE, HWEIEE CLEEMEREN R
MIAT OB 2 VIEBIAS T R E o Tn b, F 72,
BYNEETECTH > CTHUEIL U CIITHREER ST &
HHBETH L. T D7 OMKE R HYER & O EGRRIIRT
VLA, E51Z, YR RCTOL (IdiEfE A KT
MATFFEAEM SN CB Y, FFR BT 7 = I
(FR) 12 & 2 BIMOFEAD VA TIE 2R 2o 72 S B EA
BCdhA, R A FICE AMATHEILEE T A Rk
MATHEINVLOAERZTH L Z LD HRITD RCT TR E
NN R E D T5% AR LRI A RIE S LT
LLWVZRWHRSTH LY. EEIIRIFZE O EAEREILEH)
IR CT R BN AR CRHMITTRE T 5 4%, PEEERAEICS
WD ES ) 7 1 CRILOFEZFFET 5 Z & DUH
Thh TOE, RMOHFHOKE SIIMITHREOERE
ERT D) A CEERMBER L. ®EIZ, £{DORCTD



BRI BIIR 7T 7 b % VW72 CABG D A Y v b % FFA
TH720IIETELHEEETRETHL P,
MATFFEORATIZ A Y v M) A2 % ERA 2 & A5HTHE
THY, FEEKECTIMATHEOLEMNZ BT 2581213
A7 FHM, N— b F— X BEHDEE R R E R

2.
U R T FHiiEIR

XR10 MTHRZOMTREICHII DU X IFHEDHRE L

IEFVAUNIV
i IETVR
952 AL
SERIFM | JapanSCORE, STS X 1
UM | 7EBWE CABGIT&K Ila C
B DBRATETEDHER
SYNTAX Z A7 ZRUE
LEEARERE (LMT) &/
SERE | X SRIREDERMEDF
zogy |
DS | SYNTAX Z 37 I Z L
o, BRREICHT BaE lla
HEHORE

MATHEEOEBFFERINICBWTIL, EETESNLT
BT ATREE R FIHA S EBUIETH D, ZDINT
¥ AN Lo TEYEHR, PCI, CABGOWT NAAHSERS

xR 11 MTHEDY X IEHEER

F4E MITEEDHER

N5, oM, BEZIHENS 2 A7 FHlEEIS
WITETIEDIERE 7 5.

2.1

PCIIC8I(F 5 U R I EHTIEER

) A7 FEMEIEIZ T2 ) A7 OfgEL - BT
Y A7 OIFIEIZKI S NG, RFHRIBELARI IR
T, 30 HOEIFHIEZIZIESTS A2 7, EuroSCORE 11
% EWH 5N, PCIOFMFHRTPEIZBITSINLDOIRE
DA IR ENLTW ARV, ZHUIPCIOMIBIRREAE L
S EL72720THhAH, Lizdi>TPCIOTHTFMD0H
D) A7 FHilfEEE L LCidhl], REITFHROBES 4T
4. ZOMTIXCABGIZBIT A1) A7 FHliOAM &) & i34
(o5 TW5. CABGTIIEMNZFHOUGELD JF
i) 2 7 Bl = A M ASEDIS.

2.1.1

BHITERC & DIEE

BRI D FARER LR ERARIUC L h BN L 2
s, REOEEEIIHEBHMTREIEINTEZ. 20
SEIIIRDBHCH 505, MERIBOIL S R EHERMEL 720
DTIE RV, 22T, HWHENLHO L EIMEHE T 5
[fEkfE A 27 ] (jeopardy score) DSEZE S N7z, RS AE
FE % 25%LLTF, 25%, 50%. 75%. 95%, 100%D 6B [
2, FEBRE 6 OOy Ay ML (E2) ',
TSB UL LEDRRIER 2RA VR LTHT AL NTEITRA
YREMELTROLIENTE S, BHEAIRIETH DS,

CABG [c PCI [
BIFB BIFB
B B
STS 100% CABG ABTETeld 30 BT, BRUBAIET O
EuroSCORE I 47% CABG BEPFET O
RAATROER NCDR CathPCl 100%PCl BEAZET
EuroSCORE 64% CABG g X X
JapanSCORE 100%CABG | fiT3ETS O
SYNTAX FEROME AN b O @)
SYNTAX I 50% CABG 4 FRT O O
b - EEIR%OEEE | ASCERT CABG 1009%CABG | 2 F#LREICIET
ASCERT PCI 100%PCI 1 FRLIFICIET O
Logistic Clinical SYNTAX | 100%PCI 1 FFBOMEANRY FBKUET O

OFBICER OFH. AEAUIFREN, XBATHW
(Windecker S, et al. 2014 ™ #BE | fEX)
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LEEHIREEDMATHES A FF 4 >

VERDIREREN & 25N & 1) b EEIIRFEE O EIEE % 1E
LARBEL, FROMEIICOHFRTH D EAHEINT
l/\5 140)'

TR E RSO CIREIE 2 D%, BRI 72
LMTIRZE R NANRAT T T MNFEDO A AT 2R T2
British Cardiovascular Intervention Society myocardial
jeopardy score (BCIS-JS) <2 ', JWZTREDMIMEVE % ik
L72SYNTAX AT 7 ~NEFER 72,

2.1.2

SYNTAXR37

SYNTAX A 7IE45 HIRBILH SN T 51 A7 F#1fl
BECH L. EHEBIIROEMEOR, WA O
fili, WEILREOFMDOIAT Yy 767420, MELE2 mm
DL BT 50% L oA AL T RCOSE-MixT R & 7 5.
CORBIIBELEOBRZICL LM ICH L 0T, AT
T DELDFIIHAE LA FEPHEE 2SN/ H DT
3%, BEMROA AL THL. Lol
A, SYNTAX#ERTPCIZOTFHBEHILICA IR TH
HTENPIRENTZZENPLIEBEINL Lo,
ZD1%% O T 3RIRAG] L TR ELI BT 5
PCID) A7 5L L CORRRITA FEDS TR STV 5,
SYNTAX A2 7 =221 A7, 23~3213H &) 27,
=3313m) A7 O3EFEIE IS, =B, CABGIZH
W GE & BT R O TN 51 % SYNTAX A
a7 OERMNERIE '™,

2.1.3

BEZENERESEESRAFERS UCER

SYNTAX A I TIIIHZE DA A1 e R IR 23 ) %

AT T WA

FERT TR

BTIIR®

2 BREAI7ICHIFZDBEEMROEI X hH5E

(Califf RM, et al. 1985 ” & V)

Copyright (1985) by the American College of Cardiology Foundation, with permission
from Elsevier. https://www.sciencedirect.com/journal/journal-of-the-american-
college-of-cardiology

FHLHETH Y, ) AZFHEIEE L L TOARREIR
ENTWVLYS, BIHFRITEBIRFZE OEREE DA TH
ESINDZDITTIERS, BEERLEEGBERTTH S,
D7z, SYNTAX A2 T IZEETREEMAANTNL
OPDORIESFE SN TV 5 (T12).

ZFORENSYNTAX A7 TH5H (B3). SYNTAX
AATIHIR CLER, 7V T7F = 2Y 75~ A, LVEF,
FEPREF R IRA, MM RINBIIRACE, R, 2%
EWRiRELZHTE L THAANTEY ', 208 A%
IZ PCI/CABGIEBIZ BV THFES LT 5 % LMT
W E TR L L7 EXCELRERIZ SYNATX A 2 7 1% H
W R % CABG & PCIICE D AT 72 LBGRER T H 4725,
WA DT 4 4EA AP L EBOF#IE CABG, PCIE I
FLFEL TV 209 2T, BRIFIZB W THEl,
BVE, 1S VEPAZEMER R B ORESTIE PCI#E T, 4, &«
T, EREREREE, A OHBEORERI TIX CABGHET, %
BOEGTFHEITFIEIDDRIFTHo7-EHEL TV
z) 146)'

RILIZ BT B MET & LTk CREDO-Kyoto PCI/CABG
Registry Cohort-2 253 %. PCI® 219051 & CABG ?® 1796
BlarG s L-ta<, mEOENFHIISYNTAX A2
T EoTTFHIRETHDY, VAT EHINIZBWT
SYNTAX A7 XD LERTHorzeimL Tnb Y,
EOL R DAV VLETH 50, SYNTAX A 27 11
CABG, PCIRUFD4FEA G TR T EETH S 1A 5,
HR ST OPGEIZ BT L) BRI D F 2 BRI a7
WD) BEEZLND.

2.1.4

FEH

CDEH L L DIREDFET BH5, 4 D) R 7 Gl
RS L L 2Ehad v, 372, BEwmitssr

x12 MTEEDU X JFHEERD S HE

RS BORZE ST
- SYNTAX X 77
- MSCT SYNTAX X 7”
FRE|FRIRZ MM + FRPRETAM
- Global Risk Classification
- BRERSYNTAX X 377
OYRT 4w IBRRSYNTAX X 77
- SYNTAX X7 |l
HRER PR E ST (REIDFTE)
- BEAERI SYNTAX X 177
i ST
- BESYNTAX X 177
- CABG SYNTAX R/




FA4E MITHEOHER

(%)
100
80
54& 60
5
% 40
20
0 #
0 20 40 60 80 100
Bits
CABG PCl
S 0246 81012141618202224262830 0 2 4 6 8 10121416 18202224 262830
SYNTAX 237 | T T T T T
0+ 0 10 20 30 40 50 60
Fp () T T T T T T
40 50 60 70 80 40 50 60 70 80
gLTFZV
L3 T o e—
TVTT2A 90 60 30 90 60 30
(mL/min)
LVEF (%) 11 { T T ]
904030 20 50 40 30 20
1 0
FEEEER ' f
M F
PR f —
1 1
BRI R ﬁ F
1 1
RAEIMERE ﬁ ﬁ

3 SYNTAX X7 Il Ost&E
(Farooq V, etal. 2013 &)

Copyright (2013), with permission from Elsevier. https://www.thelancet.com/journals/lancet/

WRCHEHEE LD 7L ALK& IRA KL
(porcelain aorta) 72 & % JIWk L 724842137 <, F72PCI®
FHINAT 4 P CABGOEMANA T4 v b2 L bIZE
B2 Y v, \EIC, SRHIEQOLETFMT 5
DT ZRVHICOHBEILETH 2.

2.2
CABG [C&133 U R T FHIEFEER

TEEEVIRIMAT P EE T ) A 7 FRMaELE, AVEFFAlT
BV T T K 2 B OR & LI L LTz,
i Parsonnet 2 I 7 ASFHWS N7z AS Y, X ) BAE C IR

1 1EME 2515550 CdH % EuroSCORE S AF S LY, v k
AR ENT D, T IR R
721 RIFTOMHITR L 5 EMET S h7zs, 2otk
EuroSCORE DEALEATHH & 70 & 72 V), Parsonnet A I 7
F#EEDLDE L7

—7, LR TIEKE STSASH. & 72 5T STS National
Cardiac Database # 1.5 113", 7= OEBR &30 -7
LR TO CABGHEIIE K TH Y, BETYAZET IV
ARE.L, STSRUAZFHHREAFK LA™, STSTIEH
FILIZVAZETNVEERL, TS TSTSY A2
FHERLEHFEIN, v 7Y P TREINTRES, &
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BEEHIREEDMATHES A FF 4 >

5121, CABGHMIZHIZ T CABG + FE#LiT (F 12Kk
B LEMENY. 20184EICITT N T TEREN
WRGET =5 %E5127y 77— LT, LDEIILEIEO
SFSFRFHTOHMIILRL T ),

WM I PE O 5V EuroSCORE A5 € & AL b i
MR L7z 20124FICIEELETUT & % BuroSCORE A%
SN, FOEREEAAEL 72", EuroSCORE ILId 3L
Lo 12 BB T — 5 H343 » E 154 7% 5 5 D 2 77 2381 T
HHH, FONERFNAT20104ED 5 H~7 D 128K DA
THLWIZDOIWINA T AR TnAEDHEL D
50 Lidwz, ZOEERANTEOBPTT, wER
AT A GO TR P CIL B S N TV 5 2,

ARFRTIL 2000 4F- 2> 5 EEHLD 7 — & R — ZHEEEDSH
ANz AU VR4 7— & X—2Z (JCVSD)
Td b, FEHIE 19994 D 7 ¥ 7 Lol i i B o4 RE 22 4%
(ASCVTS) T, dtKIZIZSTSY AZEFNDH Y, KRN
1213 EuroSCORE 238 A 7%, 7V 7123 W THi 7212 Al
5 EDFENEE 7. L, WERDT VT EKRT
WO LDIINEETH L7020, /M Ay NAFF1ELTE
FTEAIBTHED TAEI E VD T LIk o7. LS5k
THAL, AJIEE L EFKIZSTS 77— RN— 2D %15
TIHZZOF FH L7z 2004 4E 1213240 & L CI3IEERAY
THo/e T 2T N=ADATI VAT LB AL, St
DIFEAIHAIL Two 72" 2008 4EICIFME DY) A7 £
VHRELE S, KFMoOF ) YF VoY A s iHER,
JapanSCORE 23 AF S 172 '%. 20114E1213 ) A7 £ 7V
AEFH SN, 1) A7 7D JapanSCORE ITIZ T v 7
F—NENT, EFEMEAIE L7 2018 E I PUHMEIE KD
72D A<=k 74> ((0S, Android) ®7 7)) b 2B X
N, ERHS T2 BTN,

Woko) 27 5HERIEEOEOBEEREFHL T
D, FLETEDOEEY AT LAOENNIOHEEZIT LT
O, FHHEHRENEDOETORLE LI IZEL W SRS 20,
STS ') 27 #1453 & EuroSCORE & D #4442 H47H
NCTV2 ' EAGE A SIEMES LT 2010 2 145
BWTH A ' STS & EuroSCOREII, % L T ACEF
(Age, Creatinine, Ejection Fraction) A 37 ® 3% % ik
WE; L7z 2 & BN 733 575, ACEF A2 7IZIL L CHI %
WERTHY, STS & EuroSCORE I & DRIZIZHEAEMD
HOOENLE Dol b HELTWE'Y. L Lehs, Ho
EEPHWVZIESTSY A7 FHHERIC—HOEDSH 5 &b
Eh%& 2%\, STSY A FHRAITHERICHEH SN T 5
75, EuroSCORE INITEH SNEHET DRV TH 5.

RIAE DY A7 51N TH 5 JapanSCORE IZAFED
BHEHRE HOTWAD 72012, Bl Eidbcko) 27 &

HAXEL DD HARAANOBEESHDSEVIE S TH S, Kurazumi
LA D 5236107 — % % F\» T EuroSCORE & g
WET L7cAs R, R0 BHEEREmRKE (ROC, CHR
¥ X Logistic EuroSCORE 7% 0.688, JapanSCORE 7%
0.770 T3 1), H M CABGIZR 111 0.564 £ 0.790 &
JapanSCORE M3 9 AVE &2 (P =0.001) LT W72 'Y,
Mg JE S 1% it % o 73361 & v C IR ER O BRET & 4T W,
Logistic EuroSCORE & JapanSCORE @ C /%513 0.740 &
0.806 TH-o7- L L7 bhvbho HFE KT
Mz Thiul, LY AFMEOHERZHws 2L
MRS B L BbN s,

DB MENE TR O T — 7 IZHHEA R TH Y, ZIUfE
W= NR=ALHAEHINDERETH D, LD Ll
RAERZEL 2012, ESICHEDEBNT—F N— 2 &
g DXL BENEFFNTOLLENDH A ).

3.

REEML, RSB EaEAH

3.1
BEATHREDER

IR B O E B BRI ER B HEA T 2 - (DES),
EEIEWIEE, WWENRZ S 7 &, F 7Ry FEEIIR A
IS &S TEFETFER ORI Lo THEICYEESNT
&2 2L C, 4 DOEETFEOER T ENENOR
R W L 7B R SERIC X > THEE S T & 72, T
A7 FHIHRIE R IEEEOBRIRO T u L AL KE L L Db - T
/2. LdL, A FIA X THN=TELEHIEED
20~30%IZPRESINL Vb TBY, KETIZERD S
T TAARARNNEL72ERLOPERE > ) 4 T L IcH#fESET
RL7: @IS | (AUC) 2B A STV 5.

FIT, BRORTA FI4 VSETICBWTY, &
IET Y A LoD, RIFOBII A THIER A
DD & 5 MATHEOTREHER Z HIF L7z, #&RE LT
T8 OIRL G H O IEARN 72 % 2 J7 1K E D 20174 b
AUCIZHEM L 72b D& e oz, RTA RI A v TR
HRET FATHE (LAD) dfrEBI2xf 3% PCl% 7 7 A 1la THE
Tl LYAMN)—DAOREDTE T ¥ ZIAT55T
Zdh 275, BIClEAR) & 78k S AU AT S LT
LI EREBLELOTH L. KED2017HEMAUCTD
[l appropriate & L CHEIE ST % 7. —J, LAD
AL ERIHZE LR 1 BRZ 1204 5 E 2 FFIZHAKTREL
B %, AITILI-SAPHABROME R A 2 TliRElL < PCIA



F4E MITEEDHER

ERENTBY), 7 AT L7 GREDPTARIATHOEHAEINTE LaL, WER
R1BICBIFLZDMOAEA > M, THZE O SE A, ERIRETRE 2 D INR L 72 SYNTAX A 2 7 2SR % S,

BERIG (DM) &8F, N—F F—LD35IH 5. TREBIIRIRZE O FAERE & 259 i b BE 2 fRiE & L CRlak s
BEOIET Y AT—E LT, EERHEOEEESF BLE N7,

fliAEE ST S RIEDOEZE LK THSH I L ZR LT N5, FITERITARTALIIBWTD, SHIHER LMTHE

INF CREBIRIFZ OEFEEISREBE TS, 2o EOEREETMIISYNTAX AT 7 CTH—T 52 &L L7

xR 13 REEHIREBOMITHECET HHERETIEST VAUNIL

PCI CABG
i IEFVR IETVR
252 | LA LA
AETHEE S S 2 b/l DIEFIICDNTDN— NF—L - HY T 7
LYR
U259 (SYNTAX 237, STS UZZEFIL, JapanSCORE)
ad hoc PCI
ERTNTA (LAD) IAERRZEE L
1 BIRE
LAD SEAIERRZESD D
SYNTAX 27 < 22
BIRFZEH LT 5
o o 3 gz | SYNTAX D7 28~32
SYNTAX 2372 33
SYNTAX 27 < 22
BRFEAHTD e
o poprs 3 papgs | SYNTAX 27 28~32
SYNTAX 237 = 33
2 ATV hZEEUIFW
SYNTAX s
Adr=22 225V NEETD
DIZBBIREE
FEHRED L EFER 2 AT hEBELIFEWN
(LMT) s SYNTAX SIS
A7 2832 | 925 BT S
DIEEBIRE
SYNTAX 2372 33
{EDERE (LVEF < 35%)
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LEEHIREEDMATHES A FF 4 >

2L, IMTHEMIEZAE T2A7 v P2 BT 554612
SYNTAX A3 7 OfEIZBR R LBl A 7T — (1TbIAHH
)ALz ZAUE, LMTICRS 5 PCIO RS 1235 L
CRFEENTZDLDOD, 1DDAT ¥ ML AEBBIZILL
2AT v MINIFRIMATIHEZ GO, MEED) A7 H
EHETERTHY, F—L3Z2HE LI,

HETHPGEIZBIT 20 ) —D20EELKTIZDM TH
%. DMBIZ BT A CABGOEM ML D KRERT
RENTWVAEH™ SYNTAX 227 & PCI, CABG®D
Wi & OB A ME L 2R E ahrode. 20X e,
SHRZE & LMTIRZE IR 5 11 O elakBi 11,518 B o i
NT=% % I\ 72 7= VIRAT AT 2018 4F 12 F6 Fe S 72 172,
ZFOREFL, SHRERO SEAGTRIE, FEDMBITIE
CABG & PCITEN A, DMBITIE CABGDIT) A
HHEIZBIFTHY, ZOEITEEIRIRZE OB IE
EENVHETH -7, MICFERD 2§ RITIZ RS, R
WIFEIZE OB FZE 2 BRI 23R S N moKH
DT —VETTHY), ZOREZ AT A BT A B
LT EFRYTHD LML

RKHARTA L TIEINSEZRBAWICHZEL, DM, &
PR EESEE O 2R T lAGE 0 TREIMLL,
er I ARVER L7z, 7B, RIBIZBIT % DM AT
% CABG, PCIOH#EIE, WFNHKE XY BIFE W)
W5 H LA DM EA T HIESYNTAX A 2 7%
Bk 3 % PCIR° CABG DAk IZ W F 2L v, 4
BRIIZOF Yy T2 WRETAIUET YV ADERED VAT
H5b.

%3, H2H D DESIC X o T PCID A& X% 5E L,
CABG It 3 2 A HIFFC & 5 2 L 3% K OB TR
ENTV225, BRRBERCHGE S 72BN s — 7
TR2ATHIEGNRE SN TWS, $72, IBETEHIR
IR TREDAIZ L > TIRE SN LS DD TIE R\, Bz
13, SHOBHERE T 2R EEE LT, SSLemiTiE
D7=OIZIZPCI LY & CABGHYENTEY, FEdTik
YEDT2DHIZH CABGDII ) BEFTH L. —F, 80%
DLEOEIGE T ED I v PO — Vi EDSEEO TR
ERDGENE L, ZOBRIIIREM TR % PCIANEIK
L.

ZOXTHE RN, WEOBE, HRENEET S
BENZ) A7, iiEofis, BEOEN: EDPHREN
ICREENBERELDTH S, 2D/, FEINRIHZE LS
DY A7 FESUETH L. 72, TEF Y ADBATST
BHAHI7ZORIZTHSE 7 5 AMb T /2137 T AU S
NDWEZHTHEMZOVWTIE, Kl HikToBEM
OB HEIL 72— N F— A L AR 2 i DT

PNERETH 5.
3.2

1RRE

IR L LAD AL ZE & 2 Do 1 BRZE IR
S5,

LAD T ERZ L FIRICBIR T 28 A VIR TH D),
MNIIEIIR % AV 72 CABG, & 5%\ #ritfto DES % Fiv:
T2PCIDSHESE SN A, L7 2 T OFERICL B &,
PCIDO B 7 BT, (L 28 - i 25 vh 58 4E 22) 1%
CABG & IR THB WS, FINATIEZTIL CABGIZ
BoT BT UL, XYBET OGS E oz R
REIEXT XAZ VAT b (BMS) BROLDOTHD
DES |2 & » CHIMTHEREDZE L M40, PCIO
BEEE Ll L Lz eSS, ERE v a) ARE
HPEZ 7 > b (SES) OHilh) & B8 ER j-Cypher L ¥ Z b
1) —13 481610 LAD ATRZE & 536961 LAD JE A M
PR A ORGE R LR L, 34ER OB IMATHREE, L
FHAZE ) A7 2 d e oz b 5 LT a ™. F
72, Za—g3—Z7MNL I AN, HE vy F TS
7o AR LAD AL ERRZE 1239 % CABG & PCI (i
TI561) ORfEE KL, 3ETFRISE TP/ Lt L
TW5 "™ L7235 T, DESIZL % LAD AIHWRZEDE
JEIIMO LADRZE OB A & TR Wil 2 HfFT
&, %< OLAD ALIEBIRZ 6 LT PClIZ CABG 2t b
LIRFERICG ) 2 DEEZHND.

Lo L, ACEBSEAPAEMRE LR TLED M LAD
AR T, KRS L TR HREEEBTRETHY,
CABGHE 728N & 72 5.

LAD B2 DAY O VERZ2 5§ 2 AT R EE D A
Vy MeRTIET Y AEARRLTEY, o4 8T
A BT LHERL NVEEL RS20 DER>TV D,
20124ED ACC/AHA DT A F 54 ¥ T FHARLEDBIA
M5IEPCI, CABG & HI27 T AN I TS ™,
T, SEWNEERE BT B GRS L O LT, PCIE
BT DIHFREIEOBEMMEITREN TR nZ L 2 L
TWa%Y  —F20184EDESC/EACTS DA A K54 T
i&, PClIZZ 9 A1, CABGIZZ I A1bTH 5™, EIfLA7
A FOPCI & EYGH O LGSR TIE—H L TPCIOHFH
MAVRENTHY O BICETAT7— 5263530
O I B (COURAGE R B @ - 7 i T, FAME 2,
SWISSI) ® 4 % fEHT TIE PCIEEMEE L 1) b 3EILTHR
AETEELIEDRENTVDENHLTHL ™,

KA RTA NIBIFHHEZEL ~N)VIE 20184F D ESC/
EACTSDO A A K54 v bfE—& L7z, ¢, O



@59@L~J“ f”«liw@f EZP, @ﬁe%(ﬁ[ﬁ@l’\]ﬁ@4iﬁﬁﬁ‘ﬁﬁ
PEDRA Y N THDBETLHREDAUCDE 2 )% HEdE
T2 2B, HEAWEILIAECH LD, LR BIRE
KRN B URIA: SRS W-N DR UR A (S5 Rl  A M 97 N 0L VA
EOFESNTnE™)

3.3
EL5 TS

DM % &5 5 S AmZE B = x5 & L 721781213 BARI
2DX6% FREEDOM itBkhid % "™ 474 (CABG
F 7213 PCI) 2 BYES AN & B BR 2 BT AiE
JERINE % [LE L 72 BARI 2D B Tld, CABGIZ X 25
DHRDFEYREIRECI I LTS, LAEEAHEE DI
R THo72". 19005125 CABG & PCLIZEI D A1 Hh

FHAILE S 72 FREEDOM itEf Cld, CABGHE® 54E
RS L VLA E S PERITA BICEE BE1C10.9%x%t
16.3%, LHZE6.0%X13.9%) T, Bz & PRI A &
2 (5.2%K72.4%) THo7z.

BRI Z DO BHEE R O EENEZ B S 22 L7203
SYNTAXEERTH 5. SEDKILTFILCABGHE9.2% %}
PCI#£14.6%, LAl 2858 A4 3213 3.3% %1 10.6%, FHIMLAT
AR 12.6%5254% T, WTFNOILY FEAL VD
CABGHDII ) A BIZEN TV (ZNZF1LP = 0.006,
P=0.001, P=0.001). SYNTAX A2 72X %5t
TATTIE, AT (0~22) BITIEEATY FRA Vb
(FETS, OAAEZE, FIMATHER) ICEZ RO R o7z b
(26.8%x%133.3%, P=0.21), AT T (23~32) fil&
BHmAaT7 (=33) BITIZCABGHDIT) AEA LY KRS
Y MNSEEIRETH -2 (FNEN22.6%%F37.9% P =
0.0008, 24.1%%}41.9% : P =0.0005) '

Z DRI SRR BR O B IE SYNTAX Bk &
FIZFRBEOBETH S, 728 21E, BESTHERTIZ 880

M2 HALDO DESIZ X 5 PCI & CABG D2 B ZE D115
N, 4.65FE OB T HEOIE T HRITILE] itﬁﬁ‘otﬁ‘
PCI# CUMEESH, BITHESAEIIEETH-
72 N OIEGRERIZ BT S 3*&%%5054@@7—»@#
Hrcid, JEDMBITIE CABG & PCLIZBAE D% 7R 7
WA, DMBITIZCABG DT ) ASSEFLLTHRIZBAFTH Y,
ZDFEFIZSYNTAX A 27 DS WIE L BEE TH o727,

A0 & fEHTCldd 5755, CREDO-Kyoto L ¥ A h1) —
Tl 3R Z 5651 B D A& AY CABG & PCITHLHL S i,
CABG AT L BMAH D) A7 O FAPHE L7200, #
BAWRET) A7 OERTEOBEL RSN, &5
CREDO-Kyoto (X[FIEHI D KEL 2 A M) —& DIHE D

FA4E MITHEOHER

fT>THBY, DMABBITIRIMATHEEZD
WCTERLZLZELHELTWD ™,

Za—I—=7NL YA MN) =251 CABG & & 1t D
DESIZ& 2 PClEDIbEE, B LU 21 DESIZ XL % PCI
& [AFHH CABG & O LIS STz ™19 20024
~20054E D 8121 Bl OMEET Tl CABGHEDIE ) HY 5 4EHEAF
BYPEEIZBIFTH 7205, 20154FE DG TIIIBTEHR

ZIET R TEARO bk o7 CF2.84F OB,
PCI#3.1% /4, CABGH#2.9%/4E, P=0.50). L2 L,
Bk U CUIZEEBE (1.9% /4E %F1.1% /4E, P<0.001)
EFIMAT AR (7.2%/4F %73.1% /4, P<0.001) £ PCIE

BETHY, WIWEH D) A7 IZCABGTHEIZE
A7z (0.7% /46 771.0% /4, P<0.001) ™.

CD X9 IZEBIRE DOEHR BRI TIRE OB L DM O
HRIZEZ > THES NS, —&IYIC DM TIRZE OBHENED
EETHINULH HITECABGDIEINWHMTH L. 207z
DRI A KT 42 TlE, DM, EEIREZE EREE D 2R T
EALAGE TR, SRy 5 ARER L7

3.4
ERENiRETFERREE

1980 AE A DR AR BUBRE THMAIE I3 5 CABG DO EA
VDR SN TLSE™™ LMT#% 12 CABGIZ & 5 11T
FREOMTHEIS & & 2 SN TE . —F, PCUTERBLY
FRZERDNE L, T LMTIRERIOS LIS WA &
PELCWT, EaTPHROBIE2S S CABGDIZ) 3 F
THolzZehn™ AmMEThibEINTE L
LT ClE, JER 2 8RS IUL DES I L BRI SEF T
DIAETCABG &\ Z &SN TG )

SYNTAX 2B Tl 705610 LMTIRZE 2% 5 CABG
& PCIDS IR S, 54F 12 D A& 17 % (CABG#£ 14.6%,
PCI#£12.8%, P=0.53), /LitfZE5IES (CABGH#E4.8%,
PCI#:8.2%, P=0.10), AT FARA ¥ BEL, L
T2E, J 25 v, ﬁmﬁﬁ@ % 1 2 (CABG#:31.0%,
PCI#£36.9%, P=0.12) ICEZBDR-72. ~7§ Jipg e
X CABGHE, T IMAT 2 iPCIﬁfﬁi KCThHo
721 S BICARRER O TN T, %E/D\l v RRA
I OFEAERIPSYNTAX AT TICL > TRR D 2 EDIR
Sz, SYNTAX AT 0~22D1K) A7 Hl, 23~320
RS 2 7 BICIECABGHE L PCITEE THEIZ R WA (F
NZENP=0.74, P=0.88), 33U L") A7 BITILPCI
BOIEIDVEEIIERTH-72 (P=0.003)". W7
EMT DFEH1L SYNTAX A 2 7 32 LT OSEFIZ X L PCL %
BIRT L L OZLEERRIZL T

ZDFE Z I S EXCELSER CIFE S 7z

FHEAMEIZB
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SYNTAX A 27 32 LLF O LMTHHZ 1905155, CABG &
#2MA DO DESIZ & 5 PCIO 2BEIZEI ) AR S, 34EM
RSN BIET, LR, MEPORET Y RS
> MEPCI#E15.4%, CABGHE14.7% T PCITEDOIEL A
REN. PCIOIEHMEIZ—E L THBY), DM, B8
Fiams, IR ZE 7 & DINTAZ L BRI S
o7 NOBLEERTIE, 1201612527~ h AT

FDIE VIO DES % Fv:72 PC1 & CABGIZEI ) DT 5
M, SAEMOMACCEFAFNILEL S 117z, PCIO CABG
W2k B IEL VDA T Hol2 %, 29%%19% (P =
0.0066) TIGHRITHERR SN 2o 72, M O 225 1
Ny M LTEHl SN o/, FRERIZEIT R,
b ODAT v MIEDSEEOFHE LD b PCITF TR
ThorzZl, HEERINAER A PCIETRETH 72
CEDERTH D LRI TN,

DES % JJ\272PCT & CABGIZ £ %5 215 RCTD A 7 fif
MHRHE SN TVWDLY, Wi SEFTTOLEMGTE O
AR ZESSIE IS DWW TCIE, WEERICZ IO 5N TV
W I F e 4478651 0 T — )V R I T ld DM T
CABG & PCI CHEIZ I o o b LT 5 7.

ZO LI IZPCHELMTIRZEICR L TCABG I b 5T
MATFEEAMT & 22 ) 9 BAREMEAVRIES LT A, Lol
SYNTAX A2 7 DfHIZ & o THAE IR —TH I &™),
I3 EEoE CPCIIS, EMmIEEE LI
THEDY) 227 OED 5 CABGIZXA ) v b3 5 2 &bk
FENTWD, RN RERL 72013 L) Bioe
RS RDSLETH S .

nB, KE»S, YT NVAT Y MTSIEE LMT T
HoTHIFFIEEELMT & SEZRDBRICEDS RN &,
QAT Y MNP HRTEIZR WS OOFMATHEZ &
DL, MBIED ) A7 BETHEFETH D Z L s
TWB M L7zhoT, 13 AEDRIEERRZ TPCLO,
HITCABGEH#EO L WHDEEZ LNLD, TXTD
LMTZ % — ik L3 TER. AV A KA 0T
3227 v VREBEXLE LT 55 EEHRZ L SYNTAX A
a7 OEIZERRL 75 ANb kL, N—1F—AIZ LBk
i R E L7z, BEHERZ 03 % PCLTIE R ISR DFL
&, ORER BEERGEABETAVLEN DD,

3.5
Se2MiTHEE
K14 TEMTEEOHREIEFT VAU
b2 IEFVR
=2 2N
ZRREICH U TITD. A
HERERRZEERHE (RIMODFHE) (CED
TS Ila B
1TD.

SEA AT — B AT A L ) B S
NTWh, I4bb, ERBICEST, 1L.5mmbl Lo
DS0% LU EDSEAER L TV, TN TRTIL
fTHES NG CEemTHEE s ™. 2o
EFNEDOVTEEMATHE, REEMITHESTFHIC
BT HBEDHET SN TN D,

R4 MATHE TIZPCI, CABG#OEMEENEL
Lz w)#iEhid s 2 —J5, CABGH TIEEL)S
o2 A PCLERIZEAL L 72 & v ) #is % Y, PCIf: b
CABGH B BICEE L L olzb v b 5 ™,
CABGIZ X 2 RNE&IMATHEIEB L IIWET 2 EEIRD
BAVRNS W, FIEEHRETHLILICLDEER
51, PCITOAGEAMATHEIIEEMERE, mEAIK
LR 7 PG R, BAEMEARR L LC RREOZERIC
A%, PCIC & 2 I iZE OASEA AT FHEE Tl AR
CEF IR TR L, BRI B iR LT W iTHEE
D5,

A T ROBLE D S S HIRE TIIERMIIZSE 2 MAT
FHZOBTERETHA )N, MERL SR E 72T
ROBTREMATHEZAT) REDE)DEIIETH L
WZIXBRAD D 5. Z DR OBEFII DL S R AAF LAl AL
THEBROTFRICKE 2B NITT 2 L2 F /L TfT
FHEZRETRETHDL I EIL, iz, DI
FhiiE It (FFR) (28D IATHED Y 7 7 b OB %
YETHEVHIHELDH )™, PCI, CABG & b IZEILD
FHfilC OV MATHRET, L) EIEEOUGED
RAAFNDEEZZOND. E5121E, HEROHEIZHES W
TIATHEOFHHARE S NLERETH 5.



4.
MTEEDIAM=Z VT &
ad hoc PCI

MATFHEOREIL OHEEAFLREDY A7 &1 7:
O, MATHEEZIT) L2 RELHD L —EHRNIC
1072039 D3 4TH 5. 20184E0D ESC/EACTS D
HARTA Y TIEILMTHERF R, Pk OERANRIZTY
AR | P ORI R Y5 &) e FAERIClE2 AR LA,
Z DABOLTESUE TIAT R DRI A D 2 FEF1 3 6 B [H
DIIZ, MATHEZIT) L 2R LT d @,

4.1
ad hoc PCI

FEEBIAR CT D K A2 X = THIAT S SREBIARIH 2 DO EHR AT
Rebeolziz®, ZWOODTEIIRELIZT] EHVvT
PCI % i3 5 ad hoc PCIIZ—DDIEHEHNE L 7 > TV 5,
COFHRIMMETHY), BHRLEBEEHIIBNTHE X)) Y
FeHTAHEEZLNS. FEEE CREDO-Kyoto I k—
k2 OB TIE, ad hoc 172241 (24.8%) & JF ad hoc 5221
Bl (75.1%) THREEERSAFAELFRIZHE T2 < (15%KF15%,
P=0.53), adhoc PCLiZEr L AAEH ) A 7 # B L 72
(NHF—=F10.78, P=0.06)"". Z® X2 adhoc PCID
HRMEIEIEETER\WAY, ad hoc PCHTEIRASERE: & 722 )
2P, NELRPCIZME SRV AT D5 Db. 4T+ —
ARV IR THELRDRTVREDT A v M
WHET D, ZORORTA T Tk, ‘RIBO3IHAZ

# 15 ad hoc PCI hsF&END o —X

1. EMOEANEENTLD.

2. BRBIZMICPCIZERI D EZ/N\— K F—LTRELTWV
3.

3. BENDSHAN TR CESNTNS.

FA4E MITHEDHER

72T A 12 Y ad hoc PCIZ#FA L, V—F o TOFEk
IR ek b LT

4.2
staged PCI

staged PCHZZBIRZIZ BT 5 — D DIEHEIETH 5.
PCI A BN T CHEMT A LI LD, 1HOFHF
RSN, BEAIBED) A7, BRIRE ) FEEHMK
WMENDE VST A) y MHESINL, M, A
DOMHE A5 staged PCHI A TH AW REMEDH 575, T
5D EIZ BT 5 staged PCIOEBM IR STV 20>
L7255 T, ZHIREFITH > TH—HEMIZPCI % FHE 3
L)W EREEZLNDL, L, EBEIZIEELOHEH
|12 &5 Tstaged PCIZHER SN TV 5. OB NI ERERE
ek KR, WA OBMYE AVEERERE, W
BEAE, AEE, COHRRE, FHRAER ESEICHT:
%209).

COL)BBMARE 2, KEISCAITIZ20124EIC A%
L LT staged PCHZ DWW T DEZ IR TW»
%20 SRR L~ PCL & 1T A5 LT
(&, OWBEMZEE (BIMORRE) 2WEETH LI LI
Z, AER, FHROBEA S FRELIIOIFEI S 5 PCI
WATORHASHATH L 2, QEHENIRL, ERED
BRICHIIL, SERA, PRORTELETRIIRmHmrH %
2L, OQEEPLOEEND Y, PCIDEIEILEE IZAF]
WEAEGEEENH L L, REPETOENTND.

TR, B E R EVEOBLITT PCUSIEHIRA S 5 72
O, TRTOMBITFAN EDORREN 0 LG E 7213 R 1L
21T A, FONETER &) 50, HETFHIZEYT
L, FLTHBDOIA IV T2 )T 5Hh (— D
staged PCI72) IZDOWCEHEI L, B#EIZA v 74+ —A4L1L T
BIRETHY, FRELELDZFBICM- -HE 1T
HE D> THIST 52 ENHETH 5.
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LREREHIREEDMATHET A T4~

F£5E A RREICHITDMITHE

1

DAZHI, (B OHEEES]

K16 EBEIEBIUEEEERES (LVEF = 35%)
DEFICH T DMITHREOHEETEST VAUV

R IEFVUZR
ISR (217

DEINA 7 EUT 4 ZB T 2HICHTD
miTeEE”

EREIRERS (LMT) OERERE

BKRU IMTHEHHDRE (LEEIRAE] T

1782 LAD T AIER, B EIRE fEf LCX C
R ADEEIRE) 28T 26

9% CABG

LAD DERIKEREZE I HH LT

SRORZRCT D, FETHIFOERR B
[CRBDABRDFE7ZERNET S CABG

B

TEIAROEEE|HY PCI [S#E U TWLSAIICHE

9% PC Ila c

AEbARDMEEERME P DEER
BIRZEH# S EERBICNT D EZFEMIl C
(SVR)

HIEEAREE I 2R DEEEERT,
SVRBIIC L DT AEREDIERAS
BERE (ESVI) 40~80 mL/m?® = HATS
TE25EM, CABG +aiIEEYIR SVR

Ila B

BRERREMZE I DEDDREER

3% CABG + B30 SVR ITb C

SVRICDWVWCHYRIWFRAEN DA
[CX9 % SVR

TEBA1E 2 4. DE/\A PEU T « DFHE. P. 16288

BRI OAZD RN E L TR KE2EG%
L5, FEEREREORT LERITIE, MATHEOAHEC
MDD ST IMRIRIED ) 2 7 2 ZJET HVENH Y, i
A AT AIEN 2 (ICD) (2 X A RED IS I L Tld iz
SN HETHDLM,

1.1
BEOAR2HATODIET VR

RIS & 2 OO BE IS 2EFEIRE LT, wE)
HR AT T B L SR TR AR O35 & T L, i A1
ERFNZERLERHTHY, STV L
LAMS5, Fi MATHEO FHICOW TR R
SNTW5D.

TEBIIR MAT P & SEia & 2 iR L 72 RCT & L CIg,
STICH i T CABGIZB T A 7e 3% % 2. Z il
TO1ODFENTTIE, LVEF <35%DKA UHRER T3
% CABG 1T 7288 D30 HIELZIZ5.1% T, FFELD
LD THo72". T/, STICHEROEH S Z £ 5
|ZHEFE S72 STICH Extension it (STICHES) Tif, 3
WEHR I Z T CABG 21T 72358, EWEHRO AL I
WL CI0EEGFEIEEICE P B L TWD. 2
DOFERIL, STICHHEROME R Z SHIZHRML LTV EHD
AR -

BIZF7E TIEAFRIZ BT A CREDO-Kyoto PCI/CABG
Registry Cohort-2 @ 7—% 25 1), LB g Bl 12 & 72
CABG DO FEHHE SN TWh, CABGHMZ JifT S
721877 BIHS L S, OHRREIEETE (LVEF > 50%, LA
gL, 1489%0), PiEA &R (LVEF=50%, LAEH
D, 236f1), LR A 4B (LVEF >50%, L A&dH ),
152610) 128U 2 FHO LD Th Y. 30 HIETHRIL
IEHE0.5%, PUEALTE3.0%, JERRAEEE0.7% & LUk
NEBECTHBEIZE 7278 (P =0.003), SEDOKRILITHIT
EH14%, DUEAEEE27%, IRAETE32% & ILEA
EHTRIEETH-72 (P<0.001). T2, Z#HHRTD
TR L PRA SO S TRIFIEFH L) B, W
MR L IZIZFSTH o 7.

PCIIZBI L Tid, 1ROBEREGIZ xS & L2 38iGE L O
RCTIXTHONTELT, PCIEMOEEEIE TN D00
BRI SN A, 537761 (70%LL o JEFIC DES %
i) xS e Lz A ) &7EIL, LVEF>50%, 41~
50%, 25~40%, <25%D AFERHT 1 FEHROIEAFHZS L
TR (TLR) 1225 1E A H Nk A 57275, LVEF > 50% D



TEEEI L T<25% B LU 25~40%DIETIZ AT > Mill
IENEEIZL oo b HE LT ™. —, 83910
T MEsE PHZE (CTO) WG % X R & L 7-hin) S BlEse
(93.6%C PCITF £ i Ih) 1£, LVEF =50%, 35~50%,
<35%D 3WERM T 2EBROLIME A NV MIEIT %L,
LVEF =35%® PCLE 1 Tl LVEF 25 29.1 = 3.4%
MHAL6 =T 9% NEWLTE SN EHE L TWAE ™. PCI
e L H WG R OB PRSI E L G52 1L L
HIHER S AL A%, RO BRBER & IE L ORRER TR
FOPRECRLDGEOL RO T, BIEIIEROMER
WEHEIEEICHRT 208D D5 L2 RIEL TN,

B BEREBI 2 %1 5 & L 72 PCL & CABG D RCT b 4TH1
TWRWA, M RCT D TN RLBIE gD 7 — 4 8
WE SN TS, SYNTAX A 27 32 LT O Bk 158
#(LMT) WEFNC BT 5, FE2i oz Na) 2 REH
P25 >+ (EES) 24X % PCI & CABG % [tk L 72 EXCEL
SREE DT 7T TlE, LVEF <50%D%ER] (PCIEE 111141,
CABGEE1SBI) I2BWT—RT Y FARA ¥+ GLEDIRIE
T, BZE, R ZE) o A2, PCTHE (20.4%) &
CABGH (182%) L THEMITALN oz ™.
1A DESIZ & % 8% 9t &£ L CTiE, CREDO-Kyoto
PCI/CABG Registry Cohort-2 O#ti5A3d 4. ) [al 17 H
AT 7215939 B 3B/ AE 72 I LMT WA B 4
3584 A3 Hh R S A, WU RE DS PR EFE S L7 E BT (LVEF >
50%, 2676%1) Ti&, MHIAIA D7 THE L2 SEORILT
B L OUIEIE X PCI#E L CABGHRETED 2 2o 7228, I
MEREDART L7-4EB (LVEF =<50%, 908f1) TIXPCI#D
WAL ONY—F Ik HR1.49, 95%CI1.04~2.14, P =
0.03) B £ UL B JE (HR 2.39, 95%CI11.43~3.98, P<
0.01) IZCABGH L ) b EHETH 72" FHfCLDESIZ &
LPCIOEIEFEE L ClE, EZEIGEREOET L7z (LVEF
<35%) ZRIREGNC BT B IMATHREE LT, $E204%
EES # H\»/zPCl & CABG L DIt % 7o/ =2 —a—7
ML VAN —D#HENH LY. EHEAT Ty F I
£ % 212661 (PCI, CABGZ L2711 1063 %) & HJ:fH2.9
SEOFIEHIM T, PCIHHICABGHEL A DMILTH (HR
1.01, 95%CI10.81~1.28, P=0.91) T&H-7z. PCIlIit &
B ORI ZED ) A 7 A5 <, RIS SE A MAT R B2
Do 7EBIRHE Y IR U IATHEE 2 2T TV A REFI T2 D
2SR - 72. AU L CCABG A DY) 27 28
Ehorz. ZOWETE, EEMATHEDEETHILUIK
IHEREDZRIRZE TH > TH PCHIAER L EIRE D L
N e Tns.

—f%IIZIE, LVEF < 50% &5 ~ 5 B L FRRERI ©
1%, CABGIEPCI &) B mmil 2R L THEY,

E5E FREREICHITDIMITHERE

R OCIE A Ny M EEEE L VKT S5 LR
ENTWABEHH CABG 2> PCL2 DI, EBEH DN
AIREE, HEEIRIRZOME], EOfREF CMTHETEX S
A GELIMATHELSTREDY), LA TEY 74, PR
TEHINE, €L TBOGIHER E R EEICEEL, HN—
=2 E o TRESNLNETH S,

1.2
PCI

FrittfEDES % iV 72 PCIIZ LB LY A MY —TIZPCL &
CABGOM THAMGFHRICEEN L2V EHRENTVD
A, AR REBIIC 31T 5 PCLE 35 iR - CABG & D
RCTIHThN T o, TEF Ly AL LTIEATST
BB, LFHNATE)TADKEALTEY, BEERLRLE
75 CABGO#IG &% 2 #E <, EBIIRIEZE ASH =012
PCLIZH# L T\ 5 EHBT SN DHE12, PCIVSEE SIS
(F+&16).

B, &) A7 BNk B PCIZ BT B KBk NV — >
IRy ¥ 7 (IABP) OFFiMMEHIL, ko760 1ABP
i & I L OO T & FEAPHEORD % L 725
FTIEN, BIEMIRICEDVHRE SN TG P 72,
L BERE (F39 LVEF 23.6%) CIA# R EEIIREE Y HF 5
LIERZ xR L 72 RCT Tdh 5 BCIS-1 Tid, IABPOF
Ry 247 ) BEL AT DR WEECPCIED 77 b I A
EARLNL 2572205, FHIERZITHRVEETD 12%D
BITPCIFIZIABP B E L7, L7205 T, Rlbg
Refll k3 5 PCIICBWC IV —F » OF I TABP 1%
TSNS, B AZEFITIXIABP # BT
EDLIVHEMEEZ TR ENEELEEZ HND.

ULAE B L 22 B IE SR FL AR >~ 7 7 —7 v (Impella®)
&, B T—7 VR o/ R 2 TG B B € T,
IABP & V) b @i 2 OIEERMIIATEETH ), VA-ECMO
(VR CRIE S 7 B IEEAOH B & B
FTEHIENTELTNAATH S, A TIIIE, LENE
TavrEREL, WEHYHEIRPUEO S DA SER] )
WG E SN, ShiikAA M EIE I OEEY 3y 7 2 5
T2 BV AEERHE R (36%) DOIFTRRE LMTIHZ I3
% PCHIZBWVT, Impella2.5% PCIFIIZIFA L7-BIDITH
APCHRIZIRA L72B1 & 0 & 30 HAEFENFEIIE 72
Z L (48.1%%F12.5%, P=0.004) 2SHE ST D P,
F7o, LEMYa v s 2 BT 280 ZER) (4841) %
x5 & L7z Impella & IABPORCT Tld, 30 H B IO
6 7 AP RITHBER CHEEITEO LN TV, Kl
FEREBILZ 63 B FREERY PCLIZ 3313 5 Impella f I IZ S 5
LT AT TIERL, SERORCTORERL T A
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LEEHIREEDMATHES A FF 4 >

M) == DRSNS
1.3
CABG

—f&IZ CABGIZ & B IMATHETILA 7K Y 7@k N
A 75241 (OPCAB) 23 (AT T A%, FRIZEOHRE
BNH L Cid, ORI BN RE AR IS b 2 &
NDOEEMS, YR TEEIIRNA 28 A (ONCAB)
LIFTbNTnAE, IS FI L KRR 1 > T,
LVEF = 30% DR CHERERT 934 Bk L CiTb vz 0 1R
TTOHONCABE OPCAB L %, fiiRiHie~yF 84T
L, #mBIE THEIRL T FC KB E, i
DU ZEFS A FIL ONCABHECTHEMETH - 724 (3.8%
x1.3%, P=0.04), FMTHEIZECERE L ONEEE S0 7
ZOMDEBHERAFICEEETRO o7, &hE
B2 BV TIZOPCABHE CREBN IR B IMAT A ERSHET
HoT2, P RICEEZIIO Lo 7.

OB RE BTl L PR AE 2 2 18 L C/LAEh T ONCAB
M bbb dH D, LVEF < 35%DIUERER 2031
B T ONCAB & OPCABIZEI D AF1F, iR Inis 2 i
L7235 % BRCIE™), B F ONCABHE DT ) A3 )72
INAIRZADEFDEEIZL L 3.7+ 08%F2.8+0.6, P<
0.001), firETO LVEFIZFE TH 72120 hhb b 31l
BLVEFP A EISEETH o 72, MR TR R &
PHEICHEBEAZITRO L o7 TLERMITTIE, Zh
52 DOFFHETRMIE R AIHEDO FHIR T & 1372 5 7%
MolzlREEN TS, FIORETIE, F¥LVEF 37%
TEuroSCOREZS 12 THh A1) A7 BEREIH LT, L1
B ONCAB, OPCAB, B XUMEHD CABG THufE % It
LTV A7, LHAE T ONCABIZ AW Lis A BHE %
HHICTE, BETHEMLRTETH D ERRTVEP, 7272,
SN OERRIFFE TIHEGIR AV S <, i@ b
NENTIIWARW 20, FORRNEFRIIRENTH 5.

1.4

EERZ R

1.4.1

B#
BRI A ST (SVR) OB, A%
D/l WHEMEROMAY, ASEEOWED 3 BT T
5.
URZEHRDY) ET) ¥ ZIZ X WV EEIERT 5 LA AE
EKIPMET T 557, SVREIC—E L LD ZE i/ (ESVI
<60 mL/m’) 2SN DIERITIE, Z9 TRWEF LD D
THAPERIFTHL2P0 T2, FEEIRERTIIARE

WHERTOEMEALICE Y &850 E7) Y I HRBIESR
LAY SVRIZE Y oI T35 . —7J5, SVR
2 & B S NI~ IR D S8 57207, fHE
TR SR AR E T 5 & & D12, BN R B
ERH 5.

FRMLI BT, EIGERIEA—ZL R 2 505 &
DIAEDMNT L, SNEHMERET 272013 IE R AL
L7 B8 PAP 0 QVRIC L DR % B4 35 2 L T,
—HfHEET L) S EER I EL I ENTE
Z) 236)4

—7, OB OESE) T ZIC L Y EEDERIK
{LA5HE 2 2 & BN EEDMET 3752577, SVR OB
FEEFREORIEIZEE LIER T, %9 TRVWIERNZIE
L CTFEPRIFCH 2>

1.4.2

R

REIMLLZK 2 SVRO R R % #5F L 72 RCT (STICH
ABR) T, MrET LVEF <35%7% 23 % B CABGH
4991 & CABG+SVREES01 5 % lb# L, CABGIZ SVR
BT 52 LIS KB AEGTRUERNRITRDO LNV E
DFEFHARENTZ P L L, BRI T8 R 47 i
FH, FARTNEICHIEDS D L & LT, ZOBEEEIET
LiMEbdH L. —J, KIEOHAINE S sk L T
(SURVIVE%2) (&, 7B LVEF < 40% o & Bl IR ¢ £
#2936 % Mt L, CABGIZ/EE BB % £ SVR %
BINT 52 8T, FE%ESVHET & LVEFUEN TGS
5T lrIRLTz E6IT, MR LVEF DS PRRICHET S
LEIRL72H AT, SVROBINELLVEF 2835 LG Ti%
YEEICHFS T 5 LT 2.

1.4.3

bE:] )

SVR O#IGIIAEEY 7Y VY OME, Fili) 27, Kk
BEWEL EERANICEE L CRETIRETH 5.

SVRIBINZ & ) FHUED R TE BHER (L AR
F—=)E, HAIREOREZE)ETFT) VT ERLIEMN TS
D, BEETER IS CREDY T ¥ 7BITIEZORE
BZLWESNTELY™, ZhF TOMRERIZZFD L
TRREMATALZEESVILHRHFET HICIEE-> TV, —
77 STICH 3812, M2 ESVI=<70 mL/m’ & 72 2 EFI T,
HAHCABGHEIZIL L TCABG + SVRIETTF BRI TH
LT, MBEEREROBEEEZRLTNE?. F7-
SURVIVEf52d, #if% ESVIZAT40~ 80 mL/m’ & 7 5 Jif
BIZHB T, SVRIBINZ X % LVEFEL A5l A= A7 A R
LREICFSTA2 %2R, FFEFOMHZESVIZ &L
BIEBINSVROLV ARy F—THhE L T4, [FEIfFET



XX B, MTIAEEY T 7FORERM N &9 Sl
HBESVI%Z Fill+ 2R %2R L2 ET, M ESVIO TR
LYSVROLV AR Y F—%[FENHETHSH L LT 5 ™,

—77, SVROBINZE Y HLEEFHIUEHESINL
LCh, BEMALEIELNS EIZRS 2. SVR D#EILE
ZZ2 52T, VAZFMETVE H7: SVRAlT A
T I D ZBICANDRETH S RILCTEM
SN A &% J-STICHHFZE) Tl, SVRIETD
596 91 % MeEt L 745 9, INTERMACS 7338, {18 F B $4
REDOESEE, LVEF, E#O 4 DOMHIN T2 4714
FHRFELCHESN, IhszHWTERLAEY A2
AT B LIAR - P m ) A7 O 3 SEAAER
FENENI3%, 81%, 44%Th o712, DX H Ik~
) 27 BT BAETFRIEIRIFCTHY), LARYF—I2
95 SVREBIMIETHEMTHLEEZLND. —,
) ABITERH 2 ENPRENGT L LI L],
FEFNE LRI N O RE, O BT R& &
EZon™.

SVRIZAEZERIIT A2FME LTHEY, 2%, A
SRR TR L 32 Vb W 2 I CAREICIGH
NAIZE o7z, IR L BRIV GHE Cld SVRAT#E O 4
MR EENTELN, —FTREERREIR
SVROFHRICHEL eI #ELHY 29 D7l
EAMATDOIEETLEEC L) SVR O % HlBR 3 % L Z i
BWEEZONDL, Tz, KERLE ORI E A
TR MG EAN IR DFRZIR & 72 5 T B3 E 1134
BN AZEZETRETH 5.

DFNA T ) T A BRAF ORI L MAT @M RO T H &
BT 5L SN SVROBIGRL FHEE25H) A THE
BN T L ENTED, CABG & CABG + SVROF%
WHIZBW LN, 78 7 4 ORI HE/EHZ AL
HWETLIMELH Y, —EDORMIES N TV,

1.4.4

fizC

SVROAMTANZNE /Sy FOMEH, L YIB O EBAL R L
Yo FHE Mt ORERELR S VDTS AfE 4
DFFENGFIET B30 LMD BTV L D% 4
OV A DI T3 R BRI % ST e, FEEOH
LIS U2 RGBS, A =12 X BT >,
FERREDEIE R &2 ZEIZAN, FNENOMR oK
PR BFE L 729 2T, BEORAEISHE L7242 @R 5
CEDHETH 5.

E5E FREREICHDITDIMITHERE

2.
HRPRIRSHB

2.1
HEPRIR E BB R

2016 CF28) FEDIRA G EE Ot T, HERE (DM)
AR B A HARNIZF 1000 5 A, WTHEM: % 15 T &
BWADBEI1000 5 AT, AbdbEEROF24%I12H D
1227 EEIREBIIDMEEZEDOFE L TIRKTH
) BT HEEIREEEIETERIZIE DM B E OB A O/ 3%
Thb. FEEREERES L VDMEETYH, EEk
PR D 70 W IE DM B 12 I T ZE 5 AE R D5
6L W SN Tn5 >,

DM BF IO G PHREN S, @M, 2o/ g &
Vo Ze AT IR X A2 fi e 5. 72, HE
BEVEICRER T 2 2 e vz, MTHEDS A 3
YUMENDZES LI LTS 2. L722> T, 1
BRI EREND, MATHEOE, DMIZZOFEE
ET S Z CEELRBERT TH 50, DMOIFEREILME 4
DIEFI THEEIIRK X W2 OE T RISk O 5.

RIFOAFEERICBOCMITHEZET2EE509 b
40% L EDSDMAEPEL TBH ¥, Weko 20~30%12 1
NCHHRDEETH L,

2.2
PCI
K17 #ER® (DM) SHEIICK TS PCI ICEAT $iEE
IEFVAUNID
i IEFVR
TSZ 2N
2T MNBETIFE 2 tHLIEDERA B
HHEXT > & (DES) #&IRT D.
A ML= VERFAITIE PCI AT 48 BF C
BIRET 5.

DM BIOTEEIIRFZ 1L LMTIRZ - ZH0RZ - O MR
BN, MEREDHIV - HIKALDS5R - B ILEOME
DB L, PCIOMIGD 5\ IET /3 AEFRUZ B
THLWEPL V., ZO7ORERDHELENTFH L)
HDBE) AT DIRETH D, N7 AF VAT~ b (BMS)
BACICIZ AT NESRZED SR TH o 7278, FHHIEHTEA
7> (DES) ®&H12 L ) DMBIZBWTH FEkzRIE
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LEEHIREEDMATHES A FF 4 >

& FL7:. DES& BMS#% DMBITIbig L 723kl & LT
SIRIUS X758 % *. DM D 2796112k L DES & LT
T A ABEEEEAT > b (SES) 2 L, BMSIZIEL T
B8 7 HEO TLROSHEIZIKE TH -7 2k, 5
3RO DESAFZE S, B 1A T DM BN B
TOEREBEON LSS TV, FOREIIARER
LD TS, DMBNZBIFAPCIOHEEL &KL Tn5
t 4) b\i% 264—266).

&S HERZE % L D DMBIZ BT, CABG DL
2%  DEERABE TR ENTWAE '™ BARIIAERT
\, ZHIRZEICR L CABGHEEDIZ ) A3/3)V— » PCIEEIZ
AT S AEDLBEIE D B TH D) (5.8%xt
20.6%)*7, ZOFMMIE THEE 10EHRLERSIL
7o BL26829) - F 7. FREEDOM 2% C I3 B B 5 4RI i
DOFEZLOIME A N> MEEZRIL, PCIHET26.6%I12xF LT
CABGHETI18.7% L AREICIRETH o7z, MR ORI
PCI#E CHRIET L DN LW LIZL DD TH-
72" 20184EICIZ L BIRA L LMTHRZICH T4 11 Okt
BRERD T — VRN DS 56 R SN2, ZARE B O 54
KA Fraid, JEDMBICIE CABGHEE PCIBECTEIE 2w
7%, DMBITIICABGHDII) DSHEICBIFCH o7z &
512, EEHEALEODMEITIIPCIHE L) CABGHD
EIDTFHREIFTHLZEDMEINTVE Y,

DM B2 3517 2 EEIIRIMATHED BIE, FoldEots
I 2 T AR ZE5E L BIIRIEBIED T (ZkFBh)
WEIZEETHLI LR, DM AT A4H0REEE L
CABG DA P HRUERIR T Z2 T W W EE
BETHLI LB EB L DD, N— N F— A TEEEIS &
HTHIENET L.

2.3
CABG

& 18 #ERE (DM) SHHIICHT S CABG [CBIT S
HEETESTVAURI

R IETYR
ISR (217

LRIRZ (T U CIF CABG Z 5 —&E1R
£93.

A

fir# DIMAEME(F 180 mg/dL il 7= EIE
BiRLT2.

skeletonized BITA (HEIFNIOEIR) =
T hEDE LIRS S0 NERET Ila A
3.

ITA (REEDER) 2> MK U skeleto-

. = Ila :
nized harvest Z{75.

2.3.1

FiENDEE

DM %10 CABG D F #I1ZIEDM BN HENTH L &
SN TWB T, Herlitz 5 O Tld, CABGH2
EMOFAT, JEDMBITIE30 HLUHNDIETEFRIZ3%, 30
H 5 24ETIE3.6% TH-72DIZ% L, DMBITIZZFNZE
N6.7%, 78%L 2METH-72". 7z, DMBNIIHTHRE
BHEDISEFD T, FFA ¥ R VIRRIIMHRIEE, &
PHEDE LR MR T Td 2 7H272 274250,

2.3.2

F IR TFRDF=R

F 7R TR S A 7S 24 (OPCAB) O B IXE i\
FEREWDMBNEE R E W ESTIEN L. FER, 44}
TR T 52 L OEREIIEDMBNI LR TKRKE
WA DM BIZRT L OPCAB & 5 ¥ A > FREEIIR N A 73 A
it (ONCAB) % HEZ L 7207805 ©22% 1), OPCAB*
HHTH DL V) FE @A ERER BT, &
e, AT b, BAEZE, EAE) OUEER iR A B
T DA v RATRENTWE ™ HO UL, RIS
BUTLABTRWEV)IMEFLFR SN, i
TR, 727210, B TR EW ) R RI
WEEHL TV ZENE L, BHEOE XD b O
V3HFAIE A OPCAB # HlEZE L T\ .

2.3.3

HERRGICHT ST ST MER

DMDSY 57 MHFERIZED XD e B A 5.2 50 %k
FLHREDIZLEALT, BIIRZ T 7 b ThIUDEEH O
PRI DM OB 2 RV EATREN TS 02,
—75, KIRAEEIR (SV) 2775 7 b iE DM BT ids b B 7
AR &) HEEAD B P,

757 MERIZEE L ClE— RSN W ED R (BITA) @
BT BB RS NTEB Y P50 Ziuid DM BT
LCHYTUEFEL . EEICBITL2EIRY T 7 MEHO M
R @ NZ { O FED e S, BITAZHLE L
7B OBIRY T 7 MEFDSDMBIOFHUEIIRE LS
HBLTwbZEDbhoTE TG 262309 g
DM TIZBITA 2{# {4 % 2 &2 X AR o ns s
BB = 2B L Tldskeletonized harvest % 1T
ZAXBITA ZEH L CHHMERIIBNL v &) i
% & e 5 BP0 00154E 0 Kajimoto & 0 * % fif
M T, skeletonized harvest T & LI PR 45 3¢ 4= =%
BITA T 1.4%, FHMIITATI1.5%& & {E WD Rpoizk
L Cwb PLEX D, skeletonized BITA f# i iZ DM
BRI T AEELT T aryThas LaL, Bl
COPD 7% & D&l HF-AFAET 5 L AFIEG D) A 7 Hkg



M 2DT, FEFITEIMEFTENERETH L.

2.3.4

fiigomgEI > tO—)L

W15 D BRRE FEAE 38 & JE TSI AN 1 555 b & BE 3 L C
WBZENLL DR TRENTHS Mk izhlitk
2 H [ 0> v I 2 SHE R 98 00 HEARA ST ffge R F- & s ST
V% 31O e B 0 Bt 7 TR 0D FRAE % 7R 3R 2 T ¥
FUARELEHEAEL WA, STS 5 DL, itk imas
150 mg/dL VL L IZ S PRESESE, SETHED LA L
LTWBZENS, 100~150 mg/dLZ EHHIE & 24 1L
TW727 L Ll T, B zffEa s bo—L kb
b 180 mg/dL £ TOHEEEET > bO— )L DT A%, FLLTEH
RLAPHEFHER DR & W) G D ERR S, firfk
DOIMAET > I —)U13180 mg/dL KiifiAsZ L L E 2 s,

3

& B iR RS HB

TEMEE R (CKD) IZAFRDBANIIDRI13% 128725
1330 G AHEL, #i-zERBEIVDNTWS,
CKDIZ4Efii & & D ICHIIN$ 20720, BEktt stz
TARFRC B 2EERIIFTEIHARTLEEZON TN
%. CKDEHIZBIT 2EEIREEOHHRILE L, WE)
R BSSAE DOMIXT ) A 7 13IE CKD EE D 1.9f5 & s &
NCTWB P BHHCE L KB/ TR, CKDY)
WOBRED & LIMAEFE O EE RGN T & 25 2 055
SN L LARMBE ARSI HOIMERETHTET S
DN CKD BEDTER DK 50% % LI FEAY S
&, MATHEL ZORBIIREEDE L @EENAT) 2 &
BETHL, LrLuds, CKDEEENSRELZRCT
FIFEAE L, TEF Y ADSE TBIER s B
RCT O 7T OFERIZHED LD TH 5.

3.1
B EEEFES DFZE DT
2002 4F (2 K E B g ] (K/DOQI) %5 CKD D EF &
BTN, SRS EARIB ST 5. CKD O EARY
W, ORERKFERRE (GFR) OEIZ» DS
T, BEEEAZRIET PR (BIREE, BHRIEE, Mg
WORHET R Y) 253 HUEFIET A2 L, @GFR<
60 mL/min/1.73m* 253 » ALL L3+ 2 2 L 02 H A
D, TORFELIEW G & 723412 CKD & Bl s
ns.
S R ERIKJE M= (eGFR) X, M7 L7 F = fii

E5E FREREICHDITDIMITHERE

(Cr), 4E#s, MHD3ODTFT—FhoHatEESNL. KIRIC
BIF 5 CKDDOHEZHEIZB W THRRE SR 5
eGFRIEERIZIL T TH 2™,
eGFR (mL/min/1.73m’) = 194 X Cr — 1.094 X 4} — 0.287
(ZeMEd 2z % 0.739)

3.2
BEEETOREE EMITEEDTE

EBIIR RS 123V T CKD R AT E O o
A LT EMRETHET 2EERKNTTh LI LoHt
BTV 5D STS o) National Adult Cardiac Database
[ZBERE A7z, 20004F 2 5 2003 4E D M D CABG it 17 48
T O TIE, CABGHITEI® eGFRIZEMTHADIE LT &
ROBEDHRVK T TH o720 T X HIZCKDBITIE
JECKD BT, CABG DA FRIIANRTH L7,
AR L 7 EBI ORI BT CH o 72 2 L 05§
HBENTWE™, F/2CKDBIZHB VT, CABGIZPCIIZ
W, iR OBATHEARILLE D) A7 IEEWAS, b
HIAFRIEFEZED L AEERS 2 LRI TS 2P0,

T2 — 7 KFWBE T 19954F 2> & 200045 O I L2 Lo fidk 77
T — T VIR DS E N S A BIIR I B2 & 5Re 72 4584
Bl %t R, BHEE L FROBBRSIT ST 5D P
EAERE B ~ ST OBITIL, YRR L
CTPCIUEATHE T SR ENARIIEm P o 7225, BiRiER
JEAT B TIE PCIO P ERUGERN R ILFED e otz — T
CABGifTHEClE, BHRBEIC b & 9 SEMIRIRTEIZ I
LU CSEEFEIAEICE L, BHRESEK T T
PCIFHZ L L T A RICEMBHSENL TV, 2ok
12, CKDILEEIIRE BEEFICERICAEHL, D CKD
DEJFEEIMATHEOFERERTFTHLOA LT, Ik
FEOBRPFUCBWTHLEEL 2T IUL R S 2 WEELZKT
Th5b.

CREDO-Kyoto PCI/CABG Registry Cohort-2 |25 &
N724215,939 B, AAFREE L 72838 0 ) HEHEEICOW
TR RE T - 72 14,706 173, 14T FHERTD eGFRfE &
FEMOFMZ LD AR SN, 3EMOLIMAE A <> b
CUARZE F 72130 10) B84 RIZ D W TS S 7z 723,
PCI % JitifT S 4172 12,588 1, AR BEIEH o 7899 14l & &
PEREIEFEAL T 0 3780 BN BT % 3AEMIDME A N M AAFER
ZZNE191.2%, 85.3% & B BT CTH-72h%, Bk
BE =5 A T @ 461 6 (eGFR < 30 mL/min/1.73m?%) & & #7
TO4BITIZZNZING66.7%, 61.5%& D7) INETHo
7z, —77, CABG % JifT 4172 2118 B, BAEREIEH O
10701 & B FERERR LA T o0 787 B2 B4 T A 34ER DM A X
Y NEFERIZZENZN91.9%, 87.1% T PCIH & [F% T
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LEEHIREEDMATHES A FF 4 >

HoTlzH, BIREESEACT O 14761 & BT T D 12461TH
FNENT5.9%, 72.8%&, PCIFEIZIHL L C CABG M CHit
ANy NEGERPEEIZE o7z T2, PEHEECKD %
B BERIREHNZ BT CABG I PCUZ L~ FIMATH
DY A7 % TF5HZ e, ARTSHERDY 7T IZB W
THESNTWL P, k) I2, BEBRERE TR
WREEMEIRZ OB 5120, FHIAT R B o0 [0 70 & DN A iy
FHEOBEH S CABG DENMEAITREN TV,

3.3
EATIES]

CKD EEZEDOHTHENTEH TFFICTEART, — KA
&R L CUIMAE LD 10~ 20454\ 20 HIZEH)
REEZETLIEDLVEICHLLEEZLNYY, 207z
DEFFIZIRREL L TRl SN A RETH L. Lo, Hifr
FENTEE EZRE L2 MATHEICOWTOREIID R L,
FEFIDIRON2HDE R >T WD,

EEREE L F T 5 ENEED CABG, PCIEOTF#
x SEW IR & BOHGT L 725 Cld, CABGIXSEW IR
ICHARBIF R EHTHREZR L. 72, PCILEYHEREIC
B 7 B © - 72 PP US Renal Data System O
T = Z AT TIE, 199547 5 1998 4E O R L2 K [E T AT 3
ABICCABGEZIZPCLC L A MATHER2 272 8%
(CABG 78 6668 Bll, 73— > §5RANT O A 75 4836 6, A T
> METEDS 4280 B) ORISR ERET S, 24
HEAFERIZ CABGHET 56.4%, 73V — »HLBRATEE T 48.2%,
AT v NMEEIETA84%L, CABGHIAZEIZER TV
F 72, CREDO-Kyoto PCI/CABG Registry Cohort-2 T,
i)~ v F > 7 L7zEH o CABGH (13061) & PCI#:
(258%5)) ZILHL L, W& OB T ERIC 2T R WS,
PCIH CH I LB TERRRIED I A TN EH N &
FMATHERIIPCIE CHEICEH W I L8 HE ST
5 339)'

DES7S¥ K L72BTEIC BT, CABG DB EAS
PCI% L[> T2 ZEATRENT WD, MEFRENTEH
VBB ROE ) A7 EETLH 5720, Hx DIEBID 4
IR Tl SN 5 A PIRIDIS U726 7 $F OfGET A
VETHD.

34
PCI
F 19 CKD S#HBIICxT S PCI ICRET BifiEE
IEFVAUNIL
bii2 IETVR
ISR 2N

iTAIIC GFR Z5t&E U CEREIBEDY C
RO ZFHmT 5.
BEHABEZZERBUCEREFERET C
PCI Z1E{19 2.

CKDIZH9 % PCLIZ BT, 3 55H1BHiE R I &
BEIE, 727 v AT 2B UEL b, EHIE
JEIXA PR, AT 58 CKDOFHREEALSE D
(GEMNIE 25 8 3 i AIE, P.82 23 ME). 72, CKDIX
PTG 2 FI0F 12 & 2 I & BHE O e R+ T
b5, PRHEOR G, FERICET 2RI LETH L.
CKD TIREEIRDAIKALIFZE D% {, FRIHERSE & HHE
BICTIXHIKILDEETH D, Lz > T, PCIOBEAT ~
FNOARFGILRRLMEEE L OBEEARNBD) A7 HEL R
b, INHIZAT ¥ MNFAER AT ¥ M IRAE O F-43 B8
DFERINTTHDH. ¥ x v MEREEETXEEGCTIIHE
HEIRDA DT 7 v 2% BIRE S D% 200, ZO%E1E
HUMPESPHED ) A7 D5 7 5.

BT NA ZIZB LT, EEE ISR AT A7)
27~ (BMS) (20411) & DES (30141) o % ik L
72092, 64ERI D TLR ZASDES T CH B KA - 723,
LA Lahs, IEEMEEE KT 5L, 13 DES 21l
AL TOHHZERIEL, SHBROBELEEZ LN, &
HEE TEEEAKILRER RVIRE 7 EHEMRE DS
{, A7 v MEBYsNEER G, 0—% 7 L—5 ="
AP WIEL 72 BB L%\, PCIRATIZH 72 1) B s
RSNz rd, ENEETIIEEIVLETHS.

%B, ENEEIIIEENEE L R CGER IR RS
THE L, BTN S BEGEE ORI 1 5 2
ELD L v, BEERLA N MR D %A 5]
REMED B 5720, BHTEEIZ BV IR 2 E B IR
DAZ) == T EFT, ISR, FHRGEICSO 5 2
ENEEEEZOND.



3.5
CABG
#= 20 CKD &f#fHllcxid 3 CABG D#tEE &
IEFVAUN)
H#aE IEFUZR
552 | LAl
LIRRZICW U IR =BT R EDE I B
T, PCl Tld%5< CABG Z5RIRT . a
BT X DERDOBNTA TR~ b B
wBEDR) 1 SR HlT (OPCAB) Z175.

3.5.1

fiFzliEIR

AR E A A A IERN T L Cid At 7R Y T EIR N
A 73247 (OPCAB) (2 & 1) FAHGAEDN] 15 5 Z & A
ENTEL L Lads CKDIERZ WS E L%
{ OEIEIFZEClE, OPCABDERLEE LTl #iff2ICU
VAR RIS E R S ICAEEE RO LDAT
BV, TRIECREBIHIE IO B2 SO 7 iE 1347
V. F 7o, REREE CKDOJERITIX, OPCABIMiZEDE
PEREEAL LB R EELEORBIIE ORISR T 58
LI FEIRHI OB B E RUTS RV Lvis
TAESE S S\,

3.5.2

957 MERR

CABG iD= MBI % 755 LT, WNA/8A7 57 b
OFIFEIZEDLOCEETH L. ITAIZZORMBFED
LIROGEHENL T 7 M THY, CKDBIRENFIZ B
TH BITADHEHD FHRALE L7 L oW rid 25 ),
—75, CKDBITIZITAOWNERES B SN TWE LD
WL H D T FHICENBEICBOTIMBOE
B E Al (DSWI) OFAEN A SN L720, BITAD
D720 5bi s ZENH LD, CKDEIRENFIZB
W BITAHO B L) BGIES° DSWIDOFEIZHE
ol b T HHELH L P HAHEER (GEA)
2DV T, CKDBITIXPIREIIR \BIIRFE(LIEZ L% &
7L COWBIEBINE L, F2MEEEN % B3 B IER D A AE
T5720, FHANGFE L ZWEHBAEPLRRW. F7-,
MEENED TS P T 72 AL L CEELREEBR
(RA) 13, —f%I2 CKDBITOfHIZEEZ L £ 2 Th v,
FEIBREIZBWTIESV YT 7 FOHEHH N EHHS
nNCBY, Bk 77 M ENLERICHLbO0, -
DT EAMHTRE: N A 78R T 7 MHIBRA D 535 E
BENDT, fHxOREGITHERT 5777 b4 iEs

E5E FREREICHDITDIMITHERE

THUEDD L.

4

FEESHB

4.1
pi=ti-Val

FHEAE C FATEIC D H 5 BN TEEIRIHE D & &
&, EEIRIMATHE;LE R BZ P AEEZ G0 L T»
LY LTI, RIHWETRRL. 9, FEEDE
BOAEHNOLEOMATHEEZE 2 5. FFBIEANIET

MWOWIG T, V) A2 DFFAFTH L CABG % [AFF I
119 2N TH LA, FARFMICET 28T A

FEDOTHRW. —J, EEIIRMATEEHS AT,
FEIEIE BT TATEIG TR WIGaE, EARMITEEIR
MATFHEDHR TG ) NS EEZEZOND.

4.2

PCI
4.2.1
KENRFBRFERE

K21 XKEIRFEFEGE (AS) Fiffaud PCI ICEAT S
HWEETETVAUNID
b IETVZ
IS5 (72N

BEWRRZ(ICDVTD/I\— hF—AIZEK C
DMEIT 4 A AV 3y
fiigidEE UCDBEERER (BEE, C
ERRRRIDZLE 2R <)
BAHT—TIVRERFAEEM (TAV) D
BN 2 FEREREERAREICTH b A
95 PCI

KEVRFIRAAE (AS) 13) 7~ F M, FIEWOLE %k
I ETEICPE D BUIREE L YE S L OB MR ETH Y, &
BRI B OGP EN . FRCERE DS VRS T —
TV KBRS BT (TAVI) Kif760Cld, KESTS/ACC
TVTORKBETAVIL Y A M) =% A5 & EEIkEEZ
AL TV WIERNE 37%IC T E A ho/z ™ Ko
TAVIO L ¥ Z }) —T b B IR EE AL 50% 2 1 & s &
T2, BN REEE % A 0F L 7 HIE AS 1239 % KB
k7 BT (AVR) 1, YHEFFAlT T4 TAVITHILL ) A
THENZ EIIRENT LY L2935 T, TAVI%
GO TREIRITFAT 2179 BB IR DAHEEIi & LT
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LEEHIREEDMATHES A FF 4 >

HEIIRIEED, HEEZBROTHER SO, COlRmE
NEFFAT OB 6 L FRCTH 5.

TAVI % AT 9 BEIZx LATATIC PCIZAT ) RENE D B
X, DL IAERDT PTG S0 gy M
DFFETIIER &) BEED L 0o 7205, 2017T4ED A 7
BV Cld, TAVIOHGIZAT ) PCIIZHH S A %A LR
517, L LA30HIET & IMESHEDOIE AR 5L
7o ERDS U AUE, FRAF SYNTAX A 3 7 R B IR 8
OFEIEE I TAVIRO FHRLEMEBRLZVEOHRED H
%53 7935 T TAVIHI O MATH#EZ V—F ¥ TIT)
VBT, RIMIZ X RIS CPCL A BEETNE L
EZHNTWA,

L2, BEAEASICBITAEIMOFMIZEL <, ASZD
DOIZ L AL LW T RINCAEZEOMM L, LZEIKD
SN H 720, FEINRIKZE ORI~ ORF 5 % 5l © X
RNZENEL, LI T = (FFR) % & OFRER
MReAEFEEEM D H L. LA L FFRICX > TRENRFDOF
A EleE S 7z, WIRECAT ) AT RN A L7z & ol
L a5 A7 kB ERE ASHIC BT FFRIZZLAC N
fTTRE T 5%,

422
(BieFEAEA 2R

xK 22 (BiEAEASEASIE (MR) Fiigid PCI (CRIT D

HEBETETVAUNID
HELE IETVAR
952 AL

REBEIEF T U v Tl DR SRR ZE
[CE8T2I\—hF—LTDT 1 AHY C
3V
MpEEE U COREEIRET (BFEE, ©
EEREID LM ERR <)
M MR CEMTIEFiTEINE R 5K
WEBID, FEEHIRSEREREICH b C
I3 PCI

fEEFTFASEA 2E (MR) AHFEEIIREED ASDIG A &
FARLZ, FRIEAE SIS © b ULRIFIC CABG %
119 O — I TH 5. MRATEBREE % &0 5 RN
ELTE, WO E TR RMEMRSEMARE 2T B
AWETHILICE) MRYYESNLARELD Y, b
HFEE TOMRITMATHEL EET 213 AL WTTHEME
W50 HEREOLEBITIEDH B AT, PCUREAT I
BREDOEMETIEL T 2179 WTREMEIC OV T OGN IE, B
W73 Wit 2 s L %773,

R 7 E DT A7 MR BN R 2 8 A RaE F
7)) TN X BB S T — T VIHEED 2018 45 |2 PR MR

HEREN, R CHERICHDIRE L7z, EEox G EE
EBIIREE I X AHEREM: MR 232 78, 8RS ISR 4 5
7 — T IVIEIRT O MATHEOARIEIC OV TIL, FEFIH
BIOWNHBLDRTIYT Y A%\, R AEIEFR 2 1) >
T OTEEIIRFZE ESEE % SYNTAX A3 7 I TEHAli 3
L EOEMEIE SN HE L H Y, TAFIA
ELT—RILTEDL L DTIZR WA, N— b F— 2D
DBEL L, MATHE L FEERF IOV TR
FAAN Y ay LT ZEDNEETHA).

4.3
CABG
4.3.1
KENRF BRFERE
# 23 CABG FEIEFIDOKENIRFAIRFEIE (AS) DEEIC
BT RHELETETF VY ALNIY
H#ELE IETVR
952 AL
BE AS (LT D RBIIRFAERIMT (AVR) C
R AS (ST 2 AVR Ila C

RIFIZ BT CABG DIEFEAHRA T DT O, 57
JEAE L2 RE 3 2 FATEIZIEI L T b, 20154E 0 Al E)
HRF-FAT1X 8561 BT, ZDH H 249241 (28.8%) |12 CABG
ARG S, 20054E D 16% 2R TARE CHENL T
57 BEOERL, BIRTECOEECIEREEZ S
NTWw5%. CABG + KEIRF BT (AVR) OFETZIL1.3
~14.1% IS T EETTHHH, HCABGDIE
TR I DITE Q0I5EARFE O HM AVR D IE -2 1
20%) 374, 375).

W CABGIFEIZJiX i L 72 non-significant AS 123 L C,
ZDREIHiAT L7z delayed AVR TOEWFAMTIETH (14 ~
24%) A3 SITLRYTST EREE AS 123 L TH AVR
MR SN TE 7225, 20174ED ECC/EACTS 71 K5 4
VTR ORLRIZEI Sz, TED TAVIOSSE, K
EZORIFCRELIEEEERT S L, HEEASITRE
WEIER L L CTRRTAVI TR T 22 80, #il-iniEEk
LA TELEEZTVANLTHAH .



4.3.2
(SIEFEAHA2AE
# 24 CABG FEEFIDEEFEAETEE (MR) DAE
[CRITBHIBETIEFT VAN
i IETVR
ISR UAb
BETXMEMR (LT DEEFRFMmODE lla B
B fEfT
HEETRME MR (ST DEIERFiMTD b @
B ET

HEDOMEIEFHSEA LI (MR) 219 B1I26 35 CABG
B OMEIEFR T OMISIE, MRICBETEHA I 4 L
%3 FBEREEE & MRISH T 2 EEO PO #IE T
MBI 2 DI3BIMEMR TH 5. RN MR OEFHIL,
O B IR B A O Z K AN 4 E, @) 7~ T 1%
LRBOR W L, OFEWERBEREDS RV L, @K
DRBDP W L sn s, BRI, FLEG MG
NOERIZ LY ERDPFET | SND I L1 K HIERETER A
SRETH S PO L, B IATE S AUE TR
P HEERER (BRMYE) MRIZEE SN D NHET B8
FEE)ET) 2 FHRA T H D AR~ A
A Y

CABGTli D MREEDF NI L T, i ofk&
ELLI—TMRP7ZEZFEFEETH- T, THRIAE
B DB o7 VI IER™, FREEE A O AE
DI I—IE MR % 8N A [GRRIED D 5 & v o 7o
BHH™. ZoXHz, FTFEMEE CAATEEmE
MR #C CABG Jif 712 & 1) MR A3 S5 21O Tl
EHREETH Y, METO T LRSI TH 5.

HERRE MRIZXTS 2R MBI L T, FEmIIC T4l
ATV BRI R EGE 2 D 72 & OGPV B b5,
D e hprolc LOFE LTSN P i, b
MR L CABGDAITo 74, itk
MR AS—FIICELE SN TH L DEFE THIMET L0
W02, MREKDHiAEFIZBIT 2 fEBETT
Hotzb v HELH L0, —FTCABGH AT MR
WUEENIZEDOHEDLH L. 0 L) IEGWmIDH
5T DT CTSNRER T O 512203, CABGIC
AR T2 M Z THAEFE, LA X2 DAL, )
EF) U TIEITRO SN h o720 KIRIZB VT
IFUE4E, CABGHARTH UL H 7 R~ 7 F4lf (OPCAB)
M ATb, EIERNANOBESEL B> Tnwb I L
I D%\,

E5E FREREICHDITDIMITHERE

5

RIHENRER B S 51

5.1
FRENATIREE

5.1.1

SiHEEREEREDEF

BRI T 5 PCIB L N CABGIZB W T, il
WNCESRET DI ZEI X B R A HHED—DTdh A, PCIH
A 3 > B AT 22 FERE AT 0.3 ~0.4%FEE T H 5 DI xF
L0 BEAREBIRIEI SIS L B EET V7 — ok
REHRTLH, CABG EMEH ORI ZEFIERIL L1%FEEE L
B\ 720 Y CABG AT O IAE 2E 7B 12 B9 2 i 1 &
TSR ENTE. 2O CABG M RN 22 585
A& LT, LEME), FATEERBIRO MR L
TR, ARZESERERE R &I A CHEBIIRB A S TR S T
W54 Z LT CABG DAlRTICHBIIRIFE DA 71) —=
YT ERATSIE, T0% L E OB DA HEERITHI 5%
RSN TS,

FHBIRIRZE SRR & 70 o TR EE A FEET 5 A S = A 4
Wi, SRR X D EFEN R ERT &, RNEET T —
7 OREFEIHEN T 5 ERIED D B8, K IthE &%z
SENTWRY FHEIIROPAE LIV L IE (7T —
7)) ORGMEEHBET 2D TRV 75— 2R
EWEFMIT 5 HEE LT, HEEkDI2— MRIT®
75— 7 WP BT 2 & OFF RAYE L s ST
WM AL, A TR =20 ] BLOE
Btk =g & LRI g LT\ B, [ HE0E 6
P ek, A RE R o B AT 2E - — a8V B R I 5 AR
(TIA) OEERED 2\ W, BEAEDH - TH 64 Hui £ Y LIi
DA, —J7 DEfEE] 212, 6 7 AT IR A 5 R o ik
W% - TIAOBEED S DA LER SN L M,
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BEEHIREEDMATHES A FF 4 >

5.1.2
HEiRREDaRITE

& 25 CABG FEIESIDHEENIRFEDEEICEHT D
HRETEST VAN

i IETVZ
TS )

ERMOBSIRSEIREREICH T D38
BIRABERIBENT (CEA) FIcISIEEDIRA C
T hEEflT (CAS)

BERMOOAISEIRERE, FIolFHE

TEMRIE CTHHAIDEAEZ G LTS R Ilb C
BEIRARRR DAE

FEIRM O IS IRS ERARE D B
BE

PCIJE 7 B o0 I A 28 56 e 22 13 v 720, — By
CABG % Itif7 3 A EBNC A BF L 72 HBIIRIFZ 1233 516
PEHIDASRE & 72 . (IO A HIWTT 4 7201218,
FHBIIRIRZ NN 3 2 AR 2200 ) A 7 OFERE, 72
ERIZEoTED) A B ENPZTRFCTE L0 %, EM
TEHELENDHL. ZOl-0, WHFEEIIROESEREI S
ENBYGEIIIME Y ¥ F 79 74 %479 ). BT
I—X MRI% W72 RZEOMER OGS 2% & 7% 2 47
FHBYRNIEHBENT (CEA) /ZEBIIR A 7 > DT (CAS)
AT WHVEE T — 2 DFE S, HEEINERET S 2T
DEZELZERTHY, FMTHINEZE - JEC0) A 7 25k
FEREA D % W EF T 3% K00, BEADH 5 BHE T 6% A
THAHIENLE L),

TG R O HI B WG R R O P 1B LTI, (DAt
Bl - DG BR AR - BRALEE - AN AL 2 S SR T — A
THEIATONLERETH L N Lo Lids, 38
FIROEHRE CABG & —HIIZAT ) 20 5\ I I
77 L TIE, CEA/CASEBIZ T ART YT v AH
BoENTWARW, 2B, CASDORKIZCABGZATH A
WP /RS2 H 2 4B % 5 HICAT ) S e EFE L
WD SEBIIRAGAE I 0E S B HEMIGH#E, CEA, CASDFF
HNE TIRZEHEE T A B4 22015 2 2B &,

5.2
Z DfthDFRHENARE R

THOFEEIIREE (PAD) % &069 2 8&1E, THIE
ROFEZ 2D 5T, DIMERAORERL LUOIETHE
A M O ZERE LB, PCLiGFT B, CABG JitifT 51
IZBWT T PADOA BRI EILOIMAE A x> b (O
BE, LAEZE, AR OBEE) OfEBRET T2 00,
ZD70, EENREEA G D ISR E A & 1T B

i, RN BT L (ABD) BT T PAD A BF % 5T
Mg 22 EDHERINTWL " 72 T PAD &
BIOPCHUZ BT, B OFLII/MEEE 2 #I6F F#: (DAPT)
(2438) [ ZEADAPT (638) L b & HILH:APHE % BN <
/5T EREAUIME AN GEt, O, R
BANYN) 2HBICRD ST EPHEIN TS,
B, T PAD &P BN & FE M A R PCL A FEhti 3
DS EIIIBEEEIR Y 70 —F R s p

6.
BM{THEE

6.1
PCli&DE¥E

6.1.1

7407 v JRHIREFDER

PCI#D 7 +u—7 v TREIREZIL, SFIFRHHE
BAE O LR R A2 O 7 & R BR S 5 ) 2 TH M e i
HTHY, PCIE6~8» H TRl LNz b o M {5
PEFFR A2 1L 44E A OFETICBEE L 72 & v ) BIEIFZE D &
B DN —F U TDT Fa—T y TR
FEfET 52 L DEFHD ReACTRER THRIEE SN T 5.
PCI#D 700 B3 7 + 0 —7 v 7Bk & s b 1T & A
ITEIFEOVWTNAICE DM 6N, HEZY FRAL Vb
(BB, LWtize, SRR L 2 BaARE, A
i, DAREIZE B AR OFAFENS SNz R,
SEBOBEET Y FRA Y MIWBEMTEERL, V—F
YTO7 x0—7 vy TEERE S F W O T AT 5
MEELEVILDTHH-72". ZDOMD RCT DI fF
TS, BMOFEHD R EEFIZR LV —F > TT7+H—
Ty TRBIRERE T 5 2 ORENERIIFSHT
FWETRHMENL L, L AERMAT R Z B4
(oculo-stenotic reflex) = & 2SS LTV 5 42647,
INBEZITT, 20184EDESC/EACTSDH A K5 A >~
TR L NV IE DO EDIT & RoTHEY @, KA A
FIA4 2BV THONV—F »TO7+a—7 v T IRE
PAER L 2w, FHAlE LT+ 0—7 v TEBIIREZ I
HIEWBER, BILOBIEDNH HEFIREINLREXTHA
I . FEEEBERE e BRI A XY MZERET S
WHetE 2 A4 HEPNCBIT S 7 +a—7 v TEERERIX
—EDEREATHEZEZOLNLD, WHhWLEY A7 H
IZBFE7+u0—Ty TREEIREZICET ST v Ak
RATLTHY, FEIRCT % S IR 2 AT & B 0%



TEICSHHIZBIRETHA ).

6.1.2

DESEHXD AT NEIR%E

[PCIDOT ¥ L A ] &b 7Bk %213 DES D A |2
Lo TITITMI SN, FFRAERITSBHIRICETRTLT
W5 7o, ATy MERERER/NMIE, S 5121350
HIRZE TOMBIRZE 2 &, DES SR & 7R 2 528 12 1338
FIEAT NV — > (DCB) AMEHTTREL 72 1), FHEkZETFBI%)
BPHERENTETWS, 2D LHIZ, DES®DCBIZ L5
TPCI LA TOFRAELIIA L TETW525, FRAERA
WA T HRIILT LHETLTBS Y, Hk
P ARGk E L CEELED—DTH 5.

BMS 3%, FiEth6~8» ARikIicikss 742
ENEL, COBMEBEX DL LG L ARAEES BT S L
WL SN Twb. —J7, DESTIIBRMEOTA% & 72
THEDVDY, FEI/LETHLP. F72, DESIZL S
PR TFHIRIRL T RTOWRETHETIE R, mEAIK
LR RIEBIIR A TRIRZ, 2 A7 » MRELZTo725
WG ERZs, EHTERE I, B L Wwikfto) DES T3 Fifliae ¥
B RDAT 57 Tdh 5.

6.1.3

ATV NBEREOERF

M DY) £ 7 > 7 L FAEWEOIEEAS A7 > b
HIREOFELREFTHY), AIZEIEIBMSTI Y hu—)b
THeE o720, BEIZ/ I —VIZEBIELYV G LA
BMS T ETdho7z. DESOEAIZL D 2 0DHIFEDI N
Fhbar ra—Vifgk o7, DESTHEL ZHERED
R & LClE, MM 2R, FRZRZER, g
SEAEEIT BN A,

WIEAD DES TIAWHN 72 2 b L ZIZHS A7~ Mg
RAT v M)AV (GHEREE) %885 &3 5 kAR L
EUASREBR L 724890 il T B petEAsm B L7z
DESOBIZIC LD Z O IC & 2 FRA T LT
28 FHMWERE LCTIEAT Y FOWIERBER AT b
I T OBEAFSRAED B 5.

E5E FREREICHITDIMITHERE

6.1.4
PCIIC &2 EMITHAE

F 26 PClEDOBREMICHTDEPClIDEREETIETY
AN

i IEFVR
ISR 2

NP AFIVATV  (BMS) FfclFE
Bl RAT >~ (DES) AR A
9 DFc’S DES DEE

BMS & /z(d DES WEHRA(ICH T S FH!
Zm)VL—> (DCB) [CkBDHhE

ATV NEIREDKFZFHET BT
DOmMERNTI—E (IVUS) Ffcldf+
SHiEE (OCT) - KEIRMEE A X—2
> (OFDI) DfEFA

Ila C

B, AT ¥ MESRZEWREIN T 5 DCB O HTED T
HENTWDL Y, BMSZ 7213 DESOFE 70 LT
DCBIE N V= IZ X 2R LD S ER T, TorhHRE
BMSH $%2 T L ) m o7z ¥ DESH %1203 5
DCB TIZE IO 2 $eg L M SN0 B 05™, ol
DIFSTIE AT v O %3, DCB & #H (L DES
DEABNNZ AV EREIN TP 2B DCB
TIHBBEOWICAIT Y ¥ ) — TR 7572135
DRI M BEET AP EON L ERE SN TBY ¥,
FRETRAL % 2N —F % L) IZIER AR T b & Fgk
ek &2 LTV DCBICBIT A EE L TH Lo%E
HThb DESHREDRREZTIHEIL, TOMFx
W FEZ IS EETH L. MEANTI—F IVUS) )
TFWwrkgE: (OCT), JLRWE IR A A — >~ 7 (OFDI) %
HWbZ ik, A7 b OPRARLHIERGEOFEEE,
ZOMBEORELFFML Y 5. 72, A7 ¥ bOWIERY
AN EDOFMDES TH L, FHEEREZD OCT
(OFDI) At A2 Sk R HHRREEFHCTE, £ A=
IR EF AR OBE LGS TWE Y,

6.2
ATV MINREE

6.2.1

Ik b ]

AT v MEEZR2EM LA A () A7~ M
BMIER, ATV MNEBETIERT 228 L, TAYY V&
FIE) Y RBUMEEED 2#I% v 5 Z & (DAPT)
TR L7255, 1RO DESASEA S, 14ER DRI
#2Z B MRS A T v MIE (VLST) 25 & 2257z,
D70, LYEMODAPT S ERE ENLZ LIk >7278
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LEEHIREEDMATHES A FF 4 >

®R27 ATV NMREDSE

FERERFHEAIC &L 2548

1. BESHZE (definite) A7 >/ MMALSE
@ MEEFFRICKDHER
@ FRIBFHIRESR

2. BF5< (probable) 2T NIIISAE
@ 30 BN DA TE R

3. LN LTS (possible) AT >/ MIMAEAE
® 30 HLAEDSRBA TERUVIELE

1. BEIR T MIAAE (early stent thrombosis: EST) @ X7 NBE#% 1 h BLUA
2. EHERMA T MNIESE (late stent thrombosis: LST) : X7 NEB%1 nA~ 14
3. IBERMA T MNNESE (very late stent thrombosis: VLST) @ 27~ hMEB#% 1 EME

EHS LEICKDIER

ATV MEEBMIE AT Y POIEAIERE 2 [F=AIERS mmIADMiZE, N DFEIE 48 KELIADZMED
DEEMZRSERFEME CER, DENER, DENEHBEROZEDVIND TSR

BRRE T FIMAEFREM CDR T > MMSEDHESR

@ MEEF CTAT Y MMBED TR TE CVEWVR T > MEBIMEREDOHHIEE

(Cutlip DE, et al. 2007 “" #&& | fEXK)

BIEH SN T B3 DESIZB1F % VLST D3
EH IO DES £ 1) k<0, # & L CHE DAPT
NEBITLTETNS.

ATV MIBIEDEFRI—H TR, TORIEFRD HEW
ZEns, EHZIESREETH7/2. Zo7e, ER,
ITEB LA = —BROFMIIET > — 27 2L,
SIER M E NS L SO WT A7 &~ MIRE 2
K27 o L) s

6.2.2

[RE & VLST DFRAER

AT MIED R RIIFERIC L > TRE %, B
DAT > b RHE TIRIERA B RPN DR AT
37 EOBGARE V. EIMEZ T 2 M RSE (LST) &
HVEVLST TlE, O HEEHI ORI ) AL
ERWE SN VWA LTy MW @27 b OMRE
TR 2 SR T O I E R U B 70 & 0 S I
FUS™, @AT v MEBEILEYICHE L CHz ATV
OB EIIICE AR R L R DB O EE LY,
@OFr AR OBETE L1352 7% 2 B OB IR LPERRZ O
1T (neoatherosclerosis) *”, ® A7 » MHP AT > b1
A )7 EOWERBLGAIAE ) MRS, 7 & OFENE
25D S0 BB US I RE S A S RIS 5 BT
RELT, mMEBELETAT Y MNEBIERHI»RET S
peri-stent contrast staining (PSS) “Y%°, OCTTA 7 ~ b
ANT v N ORI D {13 A% 528 % multiple interstrut
hollows (MIH) *”, & %\ 3 EIRY M (evagination) *”
WREUT B, Tz, TNOOFREE T A IZIXIVUS,
OCT %%\ ZOFDIAZHHTH 5 ¥,

#5110 DES Tl 1 4R IBEICFSRES A VLST D FSIE
FIIREMBET T 5284, AFEOERTREI D HIT S
EENLD, EbOTEMHOBHERIIESN TV,
104EMOBIZ DS, SRR CRIERITE TR 2720 5
LT HHED D HH, VERDBE 104EMICH72 0 1ZIZFH
USIER L WML H LY. 2B, 2L DESTIE
B THRIC I, VLSTOSIERII R VT LT,

6.2.3

FREEFiE

AT v MEERIZIKG S HHUIIMGE & 2 0% G-I
IHRERCE AT~ FOFEEIC X 5o CTRL DA, A7 M
KAEDTFBHIZ BT AT > MEE & 80 7 Ui/ Mok s
NEETHL.

/MO IR, EROHE Tk 3 254,
7 ECHIET 2556, SBHED/-OICHIET 254, H
CHWCHIET 280 ENH 5. AHHERHCHKCHh
L7256 13 AT & MRz & A X M FEA AT <
D720 ZOL) IR ARETHL. ATV
MEHERR PSS 1T AT > M IMAAE & B9 2 B IR 20T
ThHY, HIHRDSESTID L) LT R A2 O A1
(X DAPT OfffeasHERE S 5+,

AT v MIIEIZR T 2RO FHREAD L, ZOIIE
BN Ko TR IZ R 2 5. RHIO A7~ b IARE ClER
WRICHE AT v MIMAER & 724 R &, F0%
PO FIMATIF R D B, ZAUSH LT VLST Tl FR3E
LFIMATHEFEA O LG ST 5 P04,



6.3
CABG#DI ST b2
#28 CABG#DITT MEDBEICET DHEL
IEFVAURNIL
i IETVR
ISR UAb
NEENR (ITA) 37 MICKDE B
CABG
LR ENRR (LITA) KD LR T
& (LAD) N4 )X\R T ST hHBBEEFEL
TWSEF TERRER (LCX), ARE lla B
fix (RCA) (CREMATFEL, EEEIZH(C
PCI BNEYI THEWVWEHEENDIHEED,
fEIRSEZ BN E 95 CABG

2004 4F5 5 2014 4E F TO AR MFRIVEHF S oA X
FUE Y, BARTEBIR N A 78 2125 0 2 FEREBIR N A 282
M OEAIE 1.3~2.4%T, 20044E12152.4%TH o728
20114F£1.6%, 20144FE1.3% & HAMEHAICHZ L) TH 5.
54~62%TH 7K v TEEIR/ N1 2 SAT (OPCAB) 2317
bILTBY, ZOHGINEFHRLHENEDLL . 30
HAETCFRIZFETM CTIE2.1 ~4.5% TH o725, BEAT
TIE9.1~185% &, FIEIFAMIZILRD & ILEEMETH -
7z.

KESTS 7 — % N— R % V7234 TlE, 20004~
2009 4E D [T CABG FH T O 413 6.0% 7% 5 3.4%12 3,
BLTBY, FABETED 6.1%5 5 4.6% IS TW»
7z L2 L, R OME CABG OFMILTHIL 2.4~
1.9%CTH Y, FAEAEAM L T THHE CABGDOFAl
FECHIIMR L LTHRFMR LD DA EISHETH L. &
D £ 9 ZFH CABG OFAIETHIL—H LTI CABG &
DARRTHL™. LaL, BFAVEMIAEHEENZL,
) A7 R L CHIR TN & i 2 &R Tl & oI
M EAMEMICH DT EDTREN TS,

OPCAB SR DB ICH R ThH o7z & v ) il
240 B AEATOPCAB & F ¥ A v TREBIIR/NA 73 A
i (ONCAB) Tl>AIZETHo7z b W) MEhd» 5. =
DEBIZOWTHIRE LTI TS, KE
IZBWVTH OPCAB DEISIIMIEOMEHINICH 5.

WA CABG 2B A5 CABG & PCl & Itk L7225 >~
IR L B, BIHETCIZFHCABG THEIZE D >
7S, 3AEFE TOBBFCIIM R CAELE, B T ER
ICHEZZRO TRV FENEINR (LITA) A5
AL TEYH LCX R RCANIAEREDA AT B EE I L
C, P CABG, PCI, FEWHHEL IR L72H BT, 14

E5E FREREICHDITDIMITHERE

AR R BO R, Tbh, LITADBIf L
TVBHEICZEDOMDOEANDEFEN AL, EREZYEET S
CLOREHANET HINETHH> T, AHEFEEZUET LR
RITRENT W2\,

757 FRIIZE LT, LADIZIZLITAZfEH L 72139
AR, BMEE DI ET 52 EAVRENT WS,
F72, TTIHEHEIN TV AITA 2 H L T T2 2
B, mANREINR (BITA) 2R L7 77 b 791~
IEHT L2 LB MESN TN,

7.

INEHEN S 61

7.1
PCI

PCIIiAT T2 B LB & 505 2 Z i3 Fh Tl
R ZOEBERE, WOROHFIZL 5 E£5~10% T, &
# CREDO-Kyoto PCI/CABG Registry Cohort-2 12 & %
ERI8%TdHo7z. 72, CHADS, (Congestive heart fail-
ure/LV dysfunction, Hypertension, Age= 75y, Diabetes
mellitus, Stroke/TIA O¥IIT % o 72 A ZEFEHE ) A 7
REHET A A3 7. AEF0~680) A7 2Dl Eodl
BUIRIT5%IZZE L7, [AFFZEIC B\ C U By A B 6l
TIRIEEBHNCIART, RETEDOBINAMIZ BT L5
) A7 Z# 248, RIETED) A 738245, Ko
VA7 ERNSREE o7, E72, PCLA AT L 72 2O
I ZE B E 12 BT B LB OB % #E) L 72 OACIS T
UL B L, LEMEOEHRILI2% T, (OEAENE AR
HOIET L IR L e 2o 72085, HAERRIL T O 2 Tl
HTFTH-727 20 L) ULEMBIEPHEIO PCI Tl
M) A7, FECY A7 DWT LG E,

—74, PCIMATEBIZH 721 LB % FET 5 2 &1k
FNTH5H. EXCELAERICL DL, PCI 6 P33 HLUA
DLFEHIEIFEIESRIL0.1% TH Y, CABGHEDLEHMIENTE
FEFRD18% IZ AN THEIZEETH L.

LEAEA BB PCLZ fE1T 3 236, ZEE TR
72O OPLERESE L BIIR A X2 N (FFICA T > b IIAEE)
T D720 DOPUMIMEEDJAALEE L % 572, i)
ATHHELLBRT B, Zoizo, BIL) A7 2 EE L7z
PCIFH;, FEWIGEI KO NS GEMILEE 9= BT O
YO 1.3 TPk ESEAR HB1), P.85 %2 ZH). PCIT
ZEMODAPT# Z L %\ DESH & 2 LT 2 NETH
D, W) A7 2ZRE L CHEYGHE, CABG &) E#IRAL
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LEEHIREEDMATHES A FF 4 >

LDOERETIFIIEETRETHD. ML) A7 HELL
E WA YU B T IR SIE T A2 56120, )
AT AIRD 72 OV ZHE R B D B BASHAT S R S B 2. %
Rz 0y /e D E ST (Watchman 77354 2) IZB L Cl&, 7v
771) v ED 2 ODKHE RCT (PROTECT AF 3 B 7,
PREVAIL B YY) W E SN THB Y, SEMORE TR
FERYAE CEBASEATIZ TV 7 7 1) 2k, BN ZE AR5
JERIZEE Wb oo, MIERMEZE, OINETE, BT
TERAEICRKT A2 EDRENTWE D,

7.2
CABG
29 DEHEISHGIICKT D CABG ICRAT BifEE
IEFTVAURIL
i) IETVR
ISR (Va1
DEMEIEHACX T D CABG hEfThs
D, AEERERZENE LSRN T D Ila B
L—> 3 v O#1E
DEMEIEHACX T D CABG hEfThs
D, HBEFFHZENE UcEDERH Ilb C
fir 1z (FUIBRATD HF1E

CABG EATHEBIZ BT, a2 S oL AlE & bF
AW & O P HARKFTH D Z EAVREN T
%. KIE Medicare |20 < MERSC, AiiaT 0-L B A Of
13 CABG B DL TER O A7 58, b il oo fpifs 22
EEGEMIEOIER Y AR LA SELLHEL T
Y0 F 1o LB OGP & A BRI TR L7 12
DHAIZFGENFED X ZENTTL, LEMEIOG PRI
ML T % 64%, FMTINAEZE % 50%, HEIRIIE TR %
74% FA-XELEHELTHE T IO DR, fiT
AN O EMED 2 A0 L T b CABGEERIIZ BV T, %
TAE T B % & BEI 2 U B~ O FEAR B 72 A A % 3B
THULEWDIHET SN TN 5,

7.3

HEIMT IL—va v

VRS FAHTIFIC BT 2 LM BT 258807 7
L—2a v o BMFEME, WREERREGREICED LD
THHATHALZENRCT TRENTWE ™, L Lans
5, IR FMII A E YRS UETH DIk L, CABG
RKEIIRIE AT (AVR) 1ZARLEF IR = R, I
ZARFE LRGSR % IV 22\ OPCAB DS K L THY,
CNSDOFRAIAAE T 7L — 3 v EBINL22E0F
MHREEOM R %, (EIEF-TFAT & SRS 2 LIETE W

LEZLNDL. LZAD, CABGRAVRIHEHGT 7L —
YarEBMLTOTM) A7 LT LA L 2w &
A, EEOBAINE LEIIZE Tl STBh, Hiftisko
HEIRFZE Tld d A S H CABG £ 7213 AVR BE L 4L EHY 7
TL— g VIBMEOM TRAE RIS ES AL N RN
EPHEENT WA PH K512, Medicare % FHV 72
HrCIEHAR CABGHREE AV R T 7 L —2 a VB
M0 H DI HRIZH B R DR\ IEN ) Th L, itk
90 H MBEDICIEZRDHVEG 7 7L — 3 3 Y EEHEDITH) T
FNZ EATRENTWAES ZD X912, CABGEIZHE
7 7L—2aryEBELCORMEE ) A7 okt
T2 o TN\,
CABGIZHMHT 7L — a3 23BN 5 2 L OFEED
SIFICBE T AN, B O R WBIEIITE R HAA O /N S
RIEHFZEICIRON G, ZOd TSR I Ty A kT
2RV AR EN R E LT A, Damiano b (&
CABG % JiifT L 72 4761 (761D 418 F7 [ s T4 51 % & )
WA XM FMEFERML, F55.7 40 :68H TO 5l
Bl #EEAT8% TH o7z L HiF LT 5 ™. CABG Tk
e YIEH % [l C & 2 Il IRFE BT 12 & o TH 2 A XFAir
I WEBRIESE SN Z LD, B/ RCT T
IREN TS ZEIIFETRETH L. 956D CABGHE
1l % Jiti IR P BE AT + CABG, #fii/Is A 4 X 4l + CABG,
HAlCABG D 3HEIZEID AT, AAARLLEL—T L a—
F—FHWTHEEL 72 RCTIZB T, iR EEfT oL
J5 M) 1] g = A /s X A XAl & [R5 (80% % 86.2%) T
BHo72 "™ 3560 % 5k A HAR CABG & il Ik b Bt 467 +
CABG % It# L7z RCT T, Mgt IRMEEM OBz LD
DEMBI BRSNS EHLZ2ERELTWDE ™. F/
OPCAB (Al AR B BT & 38 0 L 72 33 B> 1414 0B
BRI 1% TH o7 L OHEDNH L. b DR
A2, 20174EDSTSOH A K514 >~ Tl&, CABGH
TR B 2 TEERO 200N 7 7L -2 a v
77 AT TR L T 5,

7.4
E O EEASH

DT RE L BINTAT O SVEO A2 L B RS 1L, DLl
POIELAThNTWAED, TOHFREICE L Cd+okT
Uy AN ENT WY, 2D RCT & 5 ODEIZERF
FeERMA L7z A Z RN CIE, EITIIINAR 22 % 54%, b
M ZE % 52%, MILTUH %A QUM T 5 Z LAVRE
TWVA %™ 512 Medicare |22 20Dk AN X%
Wfzecd, ML BILLC 2 A BN T A 2 LAVREN
TWB %) T CABGYERI % % 512 L 7=l KH



L YA M) — (Nationwide Impatient Sample) (2255 <
M Cld, DB BB & 0 A B O BM IR E O FE
HAMET T 275, HllA X b, LRSS, L8 VR
F=TAHINL, REAECRIEIOLAE L RD EHELT
W2 ZNHOFT A S, CABGIZA L H ST % 8
M3 %2 EDLEEMWICEL TIESHEE LR IMEEN LT &
EZHND.

SVEHIGZE O E BISEA ORI S & LT, AR ke S 1
FHCIX LI LITHAES AR L AT LR ENTE
720 BAEL T O — & WA TIE RIS 2R
60% ISP T L7 R5E & S BIC IR 2 o 58
TERDPHEINTE N EAE SN T2 ®2 LR A
SIELE &R AAT I EHIBASE 7N 1 A (Atriclip®) 254
HCTHLMHAREE o7z, CTR 7T ¢/ L H %

6= CABGOF

1.
FEMABEB LU PCI L DLEE

11

AENREZOKRES

CABGIZ & 5T 725 SNDBEDRHMN RIS G
WL 72 RCTIZE > CFHiWRETH 5. %> THHRILET
B2 W RBEN T FRA Y N ThHDH F2RCTICLD
MATAIE B2 SN CABG A ER R AT 52
EAERRTETYH, FEBEORRIIS CTFAT#EIL & 3 Al
D DDED (FHiT H00HH 5 0E0) IZFOMET
HbH. ZOEZFE HEMREILIHEGIE (number
needed to treat: NNT) &\ &% AW C—3 AT %
ZENTESL. NNT &, A1 DDA N Mk
VBT ADIIRIET AU EDH L EBRERTH Y, FlE)
INEVZEEDEIRRIRDKEZ W,

1994 45 Yusuf 5|2 & % %258 e B IR 8 8 4 2649 61 (2

$6E CABGDFH

RKAT98% LU b &85 < PP, 291 BIDBELITAER] % xS & L 72
WA BE T UL, T34 345 O B142 HI 1H] < i 28 58 1 &
560 (1.7%) &4 nk s, WERbRBITFRETES Y
DTHho7z. BERIZEHIZIET VA LNILOE WKEE
KIBERCT DD 2B, — R 7 S8R A2 U B B
MR OPUREIRE ORI L TIE, WE ke
BRENTWAR, 72721, AtricliplZBI LT, ikl
PBEELEZITOTTACY) v ORKES LI HETD,
V4R & 72 1) o B A 28 38 AE 22 1% 0.5% & X {, CHA,DS.-
VASc A7 7 HHE M SN D IR IE S E =R A 5 87.5%
ORXHI) A7 BRSO NI L |G ST ™),
PLEWZEEA, 20174ED STSH A K5 A ¥ ClLEHEF
DB TR BT 5 Mk 2 IE F B O 720 O e 0 H
Ttz 7 9 AMA THER L TV 555, AFTIZIbE L7

a3

R 22 6.6%, 7 ik Bl IR i T AT A T AL 0 25 59.4%,
1 BRZE10.2%, 2BRZ32.4%, 3KRZE50.6%, HERKIR
EHE19.6%) xR E L7z A F T T, CABGIZ 4D
WISEYIEIREE & IR L CSEAD D AEFRICEBA TR
HDHEINTRY, FOETIERFTHRGT 5 2 L0
END EGTRUENROKE SIESEMTNNT =
18, 74EHITNNT =17 CH 575, 104FEMTNNT =24 & %
DIFIINEL o T LT TW D, CABGII LM T
HRREETH L) TOFED (LRI TH o7
b LNy, ZERmEIIRGE IR 2 B A S E#E R
PCIOHE L HEAIZH b 5T, CABGHZ T ATEL
TSR TV D LT LB 2TV DS,
D 19944 Yusuf b DS L Tid, OM4EHZA Y F
BEGENTWAaho7228, S HIZBITACABGIZIEb I
R T HRERRII VO TR W L OER A H 5 —
HT, @QTEHDBEIZHBEN RN EL LoTnLLDIF
90%DEH TR 7 7 MLAFHEN TV o705
T, SHTIEFEANTAZEHAL T 20 THEED - L&
HIFRT 2139 TH L eI BERLD 5.
AEFVEITAZ T 7 MMER SN DIRRIC BT 25

47



48

BEEHIREEDMATHES A FF 4 >

{6 & CABG % 1l L72RCT & LTiE, MASS 38",
STICH X B%*?, BARI2DER V5% 5. MASS It
F TR, A OPRAER % B\ 72 FLEAYR ) A 7 o Bl
TeIZE (QAIRZE42%, 3ERZE58%) AR L L, FEFIEK
DAL, BRI SECTIIAE AT RO L7205, 104F
TN FE 13 B Wy 5 % 3 20.7%, CABGHE10.8% (P =
0.019), L5 15 213 3£ W6 1 20.7%, CABGHE10.3%
(P=0.010) &, W CABGHTHEERTHo7z .
STICH 3% LVEF = 35% DR U BRBE % 1 ) 2258 Bk
FRITRTT AU e L, SEMiGHE (602%1) £ CABG (610
B) 2B L7z, SBER S CIXA EEZ RO RS 72,
104E T AR AL 1 23 3 W 6 R 1 66.1%, CABG#:58.9%
(P=0.02) T, A FHREEDHROKE ST 104EH T
NNT =14 T& % *®. BARI 2D i{Bx (i 5% & 763 191)
TR T % B B AR T B EEASHEAT S L7275, CABG % %647
D2 L LD EHRR S E O T SEFE R (iR
SEWEHETE17.6%, CABGHE10.0%) % SHICFIFAZE
NTE, LHEEOZRTFHHMEOKE SIESERMT
NNT=13TH2 "™,

INHDIET Y A0 5 [FEIRAEEYEH D AT S T
WBIRILTH NIEIIR % L 72 CABG I3 A fip P 122035
R EOCHBEZKRTFHMEEZEL (ZET VALV
A), ZTOEFEDEITI0ERBDEDFHT 2] 2 Lavby
L. 72721, EUNHEOMESIC LY, FRCHEARRE T
Yusuf 5DEAL L D & CABG DRERIF DA LIZ LB
FHIIEL B> T0 B IRE L H 5 (R30).

1.2
RRRESHUTC 2BRE, SBRE

CABG & PCI % JBg L 7 ASFRAE— O RifTH) & 25k — MifgE
T % CREDO-Kyoto L' ¥ A b ) —D#tiETld, 2K%%
& 3FERRA (542000) xSk L7234, PCI(BMSIZ &
%) BCABG L D b 3T ENHEICEH R THo7 7
W—T1E, IBIRETIE% T L ABERIGA BRI GREETR
NH— R HR 1.38, P=0.003) ThHo72" F72, 28
FRAS - 3HORA - EREIEA (398241) A xt S & Lokt
T, JEERFEL TIEPCI (DESIZ L %) O SAEFETTHR
X CABG L #EZF O o7-DIZR LT, BERFEEE T
13EFE (% HR 1.31, P=0.04) TH-72"7.

20184F2 H22 H [Lancet] + > 5 1 » T Head & 13,

# 30 CABG [cK2MITEHREICEL fimiE

- BERRRE
- E/OWERE (LVEF = 35%)
- SYNTAXRAO7 z 23 DEAIRE, FEEPRE

2RRZE - 3RIRA - EREIRAZ R E L7211 DORCTD
FEHFEAry I MRLEY, ARISI8BIOEBET—5 %
AT L 72k R ey L7z BRI 3.84E, S4E
6 1= %13 CABGH#E9.2%, PCI#11.2% (P=10.0038) &
CABGERLTIELdH %A%, Ef THRUGERRILSERMT
NNT =50 & K& iEmv. 2L TH7 70— THr ¢,
= HAEH (treatment interaction) 3@ 5 OIIHE R IK 72
FTHho7z KRR Y APF L 72 2800WZ - 3BRAET
l& 54F 5B 12 % 13 CABG #10.0%, PCI #15.5% (P =
0.00037) TH Y, CABGOAEMFHRUEFENREOKE ST
54 TNNT =18 Thorz. #IZIEHE R K EEL T
CABG & PCLIZIZIZFSE TH o7z, SYNTAX A7 Tl
RHAEHIE % 2207225, BaEIC% 5128 CABG O A iy
FARUGERIRDKE L % HEICH 7.

2,
WAIDVYRIAY

2.1

EEAREOFHT

T EBIREERL ST T <, TRAELA, AR &0
LHEREL b IR IBER OB, BIRAELIERE, A BrRE
DR EEGIRBEOFMAT) 2 1, ke pHEs T
Bi5 % 72\ RS & CABG R F4%, i - it

WEILRL, TR BIRBIZH 2589 2 e 5.

MRS B, BARRE - FARRE OREANL, e - HEIR
T - BB R TR - IR bR AR - AR O
i, HAFREDIRER 2l 2 LED D 5.

A9 5.
W KEMROBIIREEALIEZALZ GG L, A+ >Ry Th
T TR Th, KENGERT, KEIRHHEY GO E%RE
MO KE D DR A PET 5.
JEHR : IEEREIIRD & B B BRI 22 CEIIRIE O %
AL, FREMNEREREIR L~V £ CRAZEE B IR
CIEDH A TR T 5.
LT IR OHERE, AZEILRORE, FFIEOHL
eI, R IMAEIE O AR TH B,
© MRI : /Lo MRTCUE /A ZERERE O TR 22 5FAif, TRIEE 52
MRI TN A 7 ) 7 1 OFFIA T EETH 5.
Y YT T T T A LLENA T ) T4 Rl 5.
- FHBIIR T o — A FEBIIRI R AR R T BT T —



OHEZFHI L, AN S BHED ) A 27 2 5Hilid 4.

- PR « FEVE R REAEESE O 5 RREE A
¥,

2.2

HEPRT

HERIR A PEBIC R LTI PCIICIERTCCABG S L W A
WMThHHIEPRESINTHDE . UL, HRF
CABGi DM FHRRL LIME S IHER T T2 <, itk
&G, Mt las A oHE, ARHIMIERZ & ofakERF T
bdH%. HbAlcH 6.5% L L, &2 E7.0%LL EASCABG
M D FATEALIE S (surgical site infection: SST), & Al
G DRI R fEBRINT-CTdh D &L OMEDN L T Lrb,
HbAlc <6.5%7 i i RIFE T O HEE & vz 5 P70,
L2 L, HbAlcldillsE2~3 » AR OFERKE T > ha—)u
REORETH Y, fiTa HbAlcA HAZEIZ T2 5 F T
CABG Jiif7 % HEWI§ 2 A5 H3 WIEBT b 2\, i 2
DIMFED T > s O —)UIZ X D MfRIEG) A7 B TA5 &
APEDH DL NS, HbAleH Em T TR LT
D HIEFITIE, FMTHISSI, M AIKGED ) 27 % FiF
H7-012%, HfiMlomEz > hu— VB HTH
Za) 502‘503).

F72, BERIRMERIEAE D H 5 EE T, %A )
VIR X D HBYE 2 BAL S L EDS D A 0T,
IZHbAlcZ FIF R WL I FEENLETH 5.

2.3

T OMAEEE, MIEEE

CABG BT 35 1F % Fude I s, Prii Mok,
WFTOPIENDRTIG & & 12, Ao IMIEEREE D
TCHEIZRKT 20 75 7 AR IERIER DY A
I HEBLEELIDICOAERNEEZSNDLD, — TR
Wi, #issing s o) 27 &b 5, 2ok
T, BHE7AE) VRO A7 ERELED LI L
= it O 7 Z 7 NHEO TS D% h3 5 R
DI LS, CABGHTHIOMGEFIIRAEIE S 2,
P/ IMREE 2 FIBEHIEE: (DAPT) LT/ OERZ L)LY
WIR L TW A H4E, WMo ) A 7 1d B ## T 20%5,
2HIHERE T 50% B L Vb ILTWADT, 7T AEY ¥k
Lo227 0 K7 LIVEFMOS~10 HATNCFIkT 5 E
VC&)E} 506, 507).

VAR TR A ERE CABG 2 itT 4 254, BAPCI
HEELT, TIATVLLVENREE T ToC0AETZ LD
%\ 7T AT LIV SRR F TR & v
b, BEPCIHIBW IR E 57D, BECABG

$6E CABGDFH

Lot FRBIGHIHRICZ ORI TL A7
DO A2 A LEEZ BND. Lizh>T, Hilio
3 M= VD7 MBI & A LT 2 L IE RN
Th%.

2.4
8=/ #ZR CABG N D3I

A, RS CABGHLE LM SN2 OMTHINIC 35
\F > EREEEEIE, MATEREOHER, LEftTas. 3L
A DA, KBRSV — 78 E 2 5 (IABP) b
TV, UHIRIMOMET 2R L7201 FHETTES
PATIEZ S CHERF L, DHBEOREEE 2 W2 R ) A7
CEFBILD, MBEOFMEEICOERZEEDNL. L=
ANEPRDPHIEL TO LG ERIMERTAALN L4,
FER PR BRI B 2 36009 % Z L IREEEARE D) 2 7
2T LRIRL HHDT, EHETRETIIR,

25
TR -

HA /MBS CABGOMILE 70 5 BHTIL, 2 UmiE
FERL R RIMLZ £ D OHEREDME T L CaMEOA 2% BEFS L
TWwbIEb% v, EEM) -IM% X272 LT84, O
NEDHHRE 2 BHMAT> 72D CABGHiATZ Z S 5 2
L, HIZHh -7 I Ch A, ZoE, BNV o72
MMEBRENTWSZ EPEEL Bbh, EHIREZEZOR
T B 0 72 60 (2R B 09 1 B 2N L — > I T B AR
(POBA) 7 & CHAKE DI HE = MR L THBLRETH
B, 2, ORISR L TV ABITIE, EEOLOASL
KETH-TH, EEIROMEEFEHTERED S PCI OB A
A1 CABG 2B M) 2 L5758 5

3.

MBRIARIAY b

3.1

mRt—E> Jg

# 31 CABG E{TIFOMAEE—E >V J DR L
IEFVAUNRNI
R IETVR
9S5R LAY

BME7Z/HS5IENTOD, BNXESM
WM AT L (BILE—/)\—) OfffspfE A
A (RHEBEEEPRPMEREZR)
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LEEHIREEDMATHES A FF 4 >

MARFHIRZZIHE U M7z R RICHIZ
D EZBENE U, ADDAmERRD
EASHEYEIER DR A

AL DINDOBITR/ A ) CAEFEDU X
OZEBHFEVEETO, HME - HllE
DFEP7EENE UfcA 7R TEEiR/\
A JCRiif; (OPCAB) [i#fT

flite RL—>h 5 DHMEH % U VER(C
WD, EMZEBNE UMK REE
(PEEP) (Df5H

fiie RL—>h BSOHMEDFA 721
&EUle, BED PEEP DOfEMA

[ U L S A 7 23ty Hh R I 2 3 S L P i
MEEZKS T LEVIREDLEDH Y, £ ORiHTHEEE
B & THCABG/F 7 K ¥ 7F4lf (OPCAB) FEFIIZHRT L
THF SN T2 [\t E T > A 7 2 H
V2 &0 AEBUCHIEI R RRIARR E A5 REC, G 2 22\
&ML T R— P ERTWE MY,

NT0HG %23 L 72w OPCABIE A O H T o
CABG (F ¥ R ¥ 7F4if - ONCAB) |2 [l L ¢ Hinas4
W EDEINTEY MY, 77 FEHES AL
Ji~D#AT (conversion) D) A 7 HME 121X OPCAB
wEELTH v,

BIRCRIERIR ) =N =% L CTT I 1 2 v 7 & iR/NRIC
L7z AU (PASHALIRER) (&, 8 o AL AfiE
EHBLTC, MR 2 CHIEZmS 328, ik
DZELANOFIZE RS L KIESS 2 52 Ex HL L
TW5. %50 RCT A HSHAIR EE o Mg REFIC R 5 24
AEZHRELTBY, L{BDHLNTWE M L
STEHENEM 2 812 X B EIEES B A N TO A
Tl 2 A T3 BRI & 7 200,

200 mL/h BL EO#lFEE F L — 2 ISk L Tl OEE,
KB E (PEEP) 5~20 cmHL,O AN ILIMICA R TH -7 &
W) 1980 ER DA £ 2, T U AL LTRSS
V28, PEEP IS VERI TIZARI2 D Lt &
LT, M= I2RIfRZ < &IEFIC PEEP 2 207 5 2
SRR B e CHESE L e bV ) s 25, Bl &
e TH &N T D P59,

3.2
=3 Lacdip L

# 32 CABG ETIROEMICKLDMBLE—EY I DifERE
IESFVAULRIL

bii2 IETVR
ISR 2N

T/ \WREE 2 BT REDE (DAPT) #iki
FRDEBE, fifgOHMmzER <fcs7 A B
UV EADIIIWEEZ RIS B,

i DEMEDFHAZENE LIcUI Y
BLE (hSRFYLEREE) DRSS

fifgDHMmMEDRAZENE Uic? 70
FZoDERE

ARFBTIE T AT R F > BFI O3 HI A5 B T I
AT B DAME PR AL C, AR A )< i e
BN CHERE S N T A X9 %, HEMmEFIMZ L TTY)
AT R IF A+ ERF Z AT 53 A LR b
TWARW UL, M iEE RO X5 @B
W, HOMEFMOA I 2b b3 1) AuRTF >V +
PRA OMTRIHE G- DM A MR MEF ML) A 7 % G A
KDL I ENHEENTNDE Y,

OPCAB7*ONCAB 2% i3, MTaiiZ 7 A ) X2
ZTCr7uY¥ RZVIVENIRT % EAfrtk i, &
PWZALEZENPDREIL D IESINTBY, Ik
VB0 s SRAT O CARTRT S H AP P MR 2 # 5
¥ (DAPT) %475 T\ 728 A 3 B g & 78 1A%
BEIZL T &, B ZER BT A X b
(MACE) OZAERIIZEDL S W LD S Tns ™,

7 70T = IR IR N D EERHRE ST
W7eS, )Y VEUE (M AT AR, T/ hTa s
FR) &I L CH BRI O RSB N LS
WD SN L o2 Zhiucet LTy ¥ Mk
EEERIEMEIRD S, BEH D LR w2 &
MO ERADHERE ST S 7559,

3.3
L2711
# 33 CABG TR DEWIMDIERETEFT Y AU
b IETVR
952 LAY
Hb 7 g/dL LITDBINDFRIMERE C




$6E CABGDFH

BRERBZRDEWVGIND, HMmEEN
ZBRE Ui s MR 0k S

TR B & O 212 & ORRE OB I 72 SR MERR % 179
NREPIE, ELOTEELMETH LD, B2 IIHHETIX
v, BCkROHA RS54 > TIEANEZTE Y (Hb) 6 g/dL
HEMHERRO 72O DMK I T, 7 g/dLLL T CO AL
ENTWBET. —fRIIZHD 6 g/dL I3k~ OBk 8k &
BENATZDRBL NV TH Y 77 LEREETH
% CABG/OPCAB#EIGHI Tl 7 g/dL A R BR LB 72 L X
NIZLEZ LNTWD ™ i TLRBMIT 5243 B % 5t R
& L72RCTC, Hb7.5g/dL CORGMETTH: & 9.5 g/dL T
DOUFIMAETRZ 700 THER L, W C AT IzE 31
HEZI o LGS, 7.5 g/dLEEEE S U2 L
FRERELZWEBRTE Y. — ) CHAREI - MRS
JRFEEDTA BT 4 2 TIROIEIVEFTT 00 58 Hb fiE &
LTI9~10 g/dL A RSN T WA, 9~10 g/dLEED
Hb B ERE IR & L L OB EEIF B v
AIEDS, A F RN R GO TEHD S LNZTORIMTH
z} 542—545).

AT 7)Y MEIZDOWTOFHRE IR L, Wubid6s
L OB O E AR E BT, AY M2y b
fili30% A F CIRERIMZ 1T 72129 25 Th v d h LIETH
PHBIRV LG L Tn15 ™,

TSRS AT O F B 893 G- 2 DB AT 2 DAl 2 1 i 12
B 52 W OWMENL L, RSN,

4,

957 NMEEY

4.1

A ENRR

* 34 EAEEER (LITA) 57 bOH#EE
IEFVAURNI
R IEFVR
ISR (ZaV1))
LITA DS 7 MM KD ETBENIRET N TR B

(LAD) DJ\AJCX

) ) | TN o o ©
$§gﬁmuF7QMLui®mm@f Ila C LITA 957 M kB BIERD) WA ) (2 lla B
WRIOUZS, Bl EDBEESE || . LTAZS T MERICBIFD, 557 M, . .
BiH B BINDIRIIREIM a TREOEMEBRE LTt skeletonization a

LITAZ ST NMEEICBIFD, ftRkT
b7z BR9 & Uiz skeletonization

FEREBIIRETFATH (LAD) ~OENENR (LITA) % H
W7z IMAT R (LITA-LAD) (&, #HkZ 9 7 F &L T
- BRI R RS, AEAEEE LA XY MEGEEER 2B W
TOENLEEE D260 Mk seELME Bk
77 FORGFRIZET T 555, LITAIX90%LL LRIt
ALY AR LA XY MRS 10455 204512
DIz THIRZ 77 PLOVBHLPIENS Z LSS
TV 5P RIFZBWTH LITA-LAD Offi 4 104 TD
BIF A BEOEEDH D P, LAD T LITAZ 85— §
DRI EEM O A 7 v LADICR LA N B B Ak
(RITA) % 2% RITA-LAD T% LITA-LAD & [R& DR,
BERTEORELDH LD Z2otior 57~ T
LITA% ## 3 5 bDid7% {, LITA-LAD X CABGIZB\}
LHI=)VRAY UV F—Fbwnz b,

LITA % LAD WA L 72 0 il o i 13 4 7%
VI LITA % V72 1482 Bl OFRES C, T2 F34 79 »
H T LITA-LAD D B 3% 97.2% T do7- D12 xf L,
LITAZ & 2 B IR I ek (LCX) DBRIAFERIZ 91.0% &
<, LCX~OW A1 LITA BEDEIINT-CH 5 & i
ENTWE* L7245 T, LITA% LCX7 &, LADLL
M0 757 b L THW LB, BTl 7% { RITA-
LAD X CTHWIUSERTH L L EZ 5N TS,

JT4E, LITA OFREUE & L T skeletonization | L #E T
HELTHEESINTWSE Y HE2004 @ T,
skeletonized LITA L, £ EA%4cm, A 30%8501 L,
BHABAER D 99.6% & &b o> T BIF 2 B S S Tw
%50 S H1TARBNE, fEROEZE (pedicle) #TLITA %
RIS 2 7 & i L CHERR 22 O F RIS F T 5 L it
ENTVEY RETRLVBESNG T 7 MEGR
BHICRIL TH, FERORIME L HEEN RV E SN,
FRIZHE P 2 A (harmonic scalpel) % V> 72$3REUE D24
LA SN T D 7 F 7+ skeletonization i
THELL 72 LITA T LCXFEIHIZ Y —4 ¥ ¥ ¥ LIS A I8 A
(sequential bypass) 179 ZEIC L W FHMEEEOL 2 &
NTELEOMELH L. 58, BRI 7 0%
bz B L72A, =T Y v WA INAT T T hD
WEEMEIEE D, skeletonizationi2:12 X A LITA FRHUL %
SRR L OO/ T 7 VEAHRT2ER TEDbOTH
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LEEHIREEDMATHES A FF 4 >

HEEbs.
4.2
# 35 mWmEAINKEEER (BITA), AREEINR (RITA) 557
ROHERETEFYAUNIL
HELE IETVAR
552 | LA
it ERREADIET R & A R NRAEED I B
ETFEBEHE LT BIAYST NMEALD
BT RITA 57 hOW& i E LTE . B
EETSAE BT B, cl
BITA 257 NERICBTD. HEAT I B
Bh7&x B9 & Lie skeletonization a
RITA 957 N T & B EBENRAT T T4 b B
(LAD) DJ\A )R

LITA DfERBI OUFBE L 520, ANIENR (RITA) 3
Nz 7z NS (BITA) OSSR L, dh~RH
BoBmAMERFN LIUE, HHEERTT I b L EE
WEFI NI B W THIETEERE 4 N MR T S
LT ENMEIN TS, T2 FAIITAIZK T 5
BITA DA A I3 2B L, e 204E0L 112
brzoTERLET A EDVRENT VS ™,

BITA % L7234, LITA-LADST—)V R A% V& —
FCTHbHIZEFEZLEN TS, T4 RITA-LAD b
LITA-LAD & bR THE AR W E ST g P,
Wite 57 FEIEZRIZOWT, RITA-LADIZLITA-LAD &
[ &5 3 RITA % [ ER WA E 12OV T
LITA-LAD & [&2 59N 52 LhS, TEF Uy A& L
TIHFFEZ EN TV LD L, RITA DG REENR~NOff
T, Sz anb oo, BIFERIZH0% &L,
WIAD A Ny NESESR LB L) i HIH B 0 P,
BITA % i3 % B2 RITA % /LR FEE A 3 5139
S, AREBIIRFEIESI A2 L) b AG TR LV EHE
ENTN5P,

Bk 75 7 b OERALICAE, RITAIR 7Y =275 7 b
ELTCOfRZHEMLTEBY, KEHR TRV EEE
& LTREE O _ FATREINR O DMz, LITAY L o
B4 (composite) 777 M & LTHWON, BIFREIGHE
WA T2 S5 7 FRBEIREEDO I DS ST WD, —H,
BITA 75 7 P DR DRI E G TRICEE L 20w &
OFmEDLDHY, BITAZFF (insitu) THEHATL2EE7
T 7 N CTHATRENIIONT, —EDRFEIT R,

BITA R OAF R A BHE L L CHitMR R 2 E BT 5 02

DY, T A BEGHE PRI (LA ) 2100,
FZEME AT BB A B 99T d B A%, TTA @ skeletoni-
zation |2 X DHEFE D) A7 DMK T T2 L v ) N H
% MO390 ITA SREL O, Tl % skeletonization 5 C
BRICL 72356 & il 2 B2 TRILL 7236 & Tl o#tlE
RISEFRIZED o T L G ST 5 o9,

4.3
=P
#* 36 BAEENR (GEA) 57 hDHEREE
IEFVAUNIV
2 | IETVR
ISR (ZaV])]

H GEA U357 MMC LD HATBEIREL D lla B
ACPAVS
A GEA FfcldkRTEgzik (SV) 957
NCKD, REAFRNEZENELICA lla B
EEIRIELL D) A /LR
HGEATZ T MCLD, AEIROS lla 7
EIRARRZ(ICH T D)1 /(R
ABCGEA TS T MREUCBIT D, BiED b ©
FEh7EE#E UTe skeletonization

CABGIZBAHE3DFEFTENKR7 77 e LTHOLHDE
KHEEIR (GEA) 1% 1987 4E\ZHIO THAE & 727, ]
HIGEA 7' 7 7 MIEDHEBIZLWETRETH LD, £
TEAEEIRISAEEEIR (RCA) TH L. EAGEBEIRIT L O
SR 7 B O E 3 2. GEAZ 5 7 MEH Ot
BEY - BIEEIL, GEAY T 7 NYAEEL O KL EH
RCATHIE TH L MG HEON L DN, itk
17321288 ~ 100% & FLIT 72 BUREATHES S Tua g 7500769,
3L Lo BMBFROME X4 7% <, 3FTI.1~
96.0% “* %9 54ET 80.5~94.7% 1) 104ET 62.5~
66.5% “" O LIE I N TV D,

RCAFEIHADINA /X A2 BT, RITA D SAEFTEERIT
83% " L DN B H—H, FAFRIIRENTWRWVD,
RITA & RCA KL DY EIEHET R E L DD H
DS RITA & GEA DI OWT REE 3 L T,
BEEEIIR (RA) 7757 M, SERGFHRDTI~83% &40
LS EN, RAX GEARFEOEEEZ b 5.
GEA I RIRAEEIR (SV) 79 7 M SAERIFERTH S L #
HBENTWDE P RCAIZWYA L72SVD 104ERfE R IZ
56% & HIE SN TV AP, 104ERFHE% GEAL SV E
THE L 72HE CESVAE T - T /2™ 72, GEA
OBRFUNIEHER EOBMEDS R holz b OWED H
% 2 SV & GEA O RMIBAEILEIZ DWW T Bt —



LT,

TEENIRIFZE DREZEIE 1L GEA DRIEI B2 5.2 5. &
E, GEAREIKBINRDO 354 T, ITAIZH~TII
JEAY 10~ 15 mmHg &\ 7200, IR OMRAE A EEEE T d
AGENE, 7T 7 ML O & EEIRD 5 DI DO
% (competitive flow) ZHEZ ) RT3 zd & SN T 5.
ZOLE GEADTVIEHPETL, —BLERLRED
MEPERR TR 25D 5 2 812X ) 79 7 MRS % &
7oA REMEDS R STV B D — T, AR BIIR
OIRZEEDEHE THIUTMFAF AR DI L, BIifk
757 MEREE A L= X RNEDHEF SN, 757 NEE
ORI Th B LR ST @000,

GEAIXITA &IZE 7% D PHRMEICE A, el LR
FTWEW)RENDH L. BE A X% H V72 skeletoni-
zation 12 X 5 GEA$RIUZL, #iEAEmL, 797 hoR
S L) RAMRTE, REZIMERTET LEMOYE
RUHEIZT 5, BERFHFTHLY . S5LIZGEADH)
IR JE AR 2 B B S &2 X ) B2 BT X, skel-
etonization {£12 & U A E PR AR A B35 2 & Tk
MR RAFTEL LOMENDH 5. GEA % skeleto-
nization{: TEEL T A2 &2 LY, IMMEsEES 2L T
GEADO BRI GHE oM LICHES T L2 WEENH
% B80S I GEAIZDOWT, AT 7 Ol
ELTOWAES 07— 57 F e LTHIB L2
B ORI 2o nTlE, —FH L7 RRICIEEST
W\,

4.4

=EER

& 37 #EBHIRK (RA) JS5T bOWREIETFVAUNIY

iR IEFVYR
ISR LA

EREBIRAT TR (LAD) OEERE
REICHT 2/ VRIS, ERBEIIR
(LUTA) OXRDIZT hEUTRAZHA
nad.

lla B

KEAR - BEIAR (AC) ICHIA TRAD
®EISTNCOER, BLOY—T Y lla C
Tyl TOYE

RA TS T MERESD, BTz BEN

& Ufesmam lz .

4.4.1
RASST FOREEFIR

BEEIk (RA) 3B EOBEEIZBNT, ITADHH
WCIRWTH2, B3DEIR T 7 hE L THERAEINLZ &S

$6E CABGDFH

%<, EEMTHERZ EOHNTHRIRENS. KENIK - &
R (AC) /N1 782%, ITA L OBATHWS Z L5 HE
T, FroN) =2 a VIFEAS P A THW
Be, A 7R T TOFME LOESIIL, KEIRIZfS
v (REIR =% v F) NASZADUREL % 5. KEDIR
J =8y FETIINHEDFE AN L% v b
CABG X KEIIR % filt 5 OPCAB & Ik L THEIZHK W &
MAG NI L DRENTEY, ZOMO-CEBIHE A BHE
LI ITA L B ), Dt % kT
57 EOQIERBINOFEEIL 7\,

RAZ T 7 MIWNTLHEMMNET 722 LI2KD, Kk
BRI REEIREN, BEICI->TRE20ERY T 7
FELTHWONLZEL L oTWAD, FRZRHET N
S, ERH R TEIIRE DR E A SN 5 2
&, BHEER TS A 70O HRE G S EE TH DL
L THD.

4.4.2

957 MMEEL

RA U B & 8T 3 % MSABIAR 2> 5 43I L (53 L 72
b —HIEREEIR), B Ih- TEITT 4. $RIUTHE
MEIPOHETIE, FEOBMEZLIETESZ EARY)
T, TV T AMR R T IRAZIT, BIIROVEIR % 2
L, $2-TFETORBEREOLEEHER ST LB D
%O R EOIBILEE, N HFE T, TR
VA MBI gl Bz et & A B AR AR\ SR T B L E D B,
WHLEEIIIC RA R ERILT % LI DWW Tid, SI5 L CHRIL
T2 AR THFENHSET, WRARRE R E U
SR S T b RS Dsd B )

4.4.3
EaE

PNEFRIZIE, O L 72 RANDOZEYFE S Otk
BEANOEYHG DD, RAIZITA LR, FEEHH
BETEHANES )R TV 20, RATRIURIZT ARHIC
MEPRSEICRTUEDH 5P LWL EDIE,
HEER SR VEHE, IV v, FhiERg I vk =
fa ) ) oiRET (VG solution) TH Y, SCRHKAIIZ
(X VG solution 2 & W A TH 5 & OHIEAL NP JH
WA DI IHIR L Ca L & FHE T G- L, AT RE
& o 1B Catlipidex BRIINIR S 2 2 £ 2357,
4.4.4
ERAEERME

WEDLLDRCTE A IRMATRT LI, RAVT T
N OMTEBIAEERIL, I TIERAKA DOZFIRY 1 > (string
sign) 29 DIERINH 57200 SV LIZIZFREETH L8, &
PR ClE SVICH AR THREICHAFEN SN LR ENT
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LEEHIREEDMATHES A FF 4 >

VW5 ) string sign L IERA VT 7 ORI REW
FRBEIC D720 TR e B0, TXRFTIC B HEASE 2 %
REET, WARTUDIEGNZASNTZEDHEDD B .
D RCTIZBWVTH RAIFEBHITIESV L 1X2 0125
R EL, ITALIRZFAETH L 2 EARENSM. 72
2L, RAZAWYE 2 BRINCHAESE 57201208, &
W) & 7 B BIR O F AR A2 DS 90% LA 1T d B U FEA B
% O508D 909% LUF OHEEEE DS ZE THIUL, MiHA
DT, BEUIHAESRIISVEIRIZFASEL 25 ®, £
7o, i (75 FE 7213 78 L E) TIZRA OBEMIEDTHE
KepL0MEbHY, Figd 777 MEROBEE LR
(a;)é 684, 685).

LITA-LAD 252544 TH 5 & 54U, E20EIRS Z
7 ML LTRITAZRADEIRE NG, ChH22007 57
M ORBBE LI TEIZ D 728, FfFEEICB LTI RITA
DIIEIDRRENDL D, T2RIEIFRSEOWMEDNS
VT8O g 23RBS DB D TV RA DI S
W PR IRREICBWTIZAEATH B ™ BITAIC
A TORADHHICEL Tix, FHiY 27 28NS 5
el BERRRENC b S TEGTRESET S
LOMEDDHY, FETIHREERNTHL ™,

4.4.5

I3 TH1Y

RADFTIX, HEZ T 7 N THWAZENTELAT
HY, NIV =TIy VTOYELTEEE 7 5.
WETT77MTHWL LD ACHNANSATHAL 72139 28
), BEHIOBFERSEVEDOHE D H B0, [ L O
e dy p OO s L TOWYA LY A K
DEEEPECEOHELH DA, ZIZFAFELOMED B
BN bt Ml ELMARKERERICLTD
ITAICL THFNITZEERIZ R WeE 25N, T2Y&
st 2 CORFRIZED D TRV E I HELH Y, 52
EMATHEZ O ST R 7T 7 MERE - 79 A
y}%‘%?)ﬂﬁi t 7;? Z;) 658, 659, 6957697).

4.5

KIRTERSR

& 38 KAEEIR (SV) J57 hDiEEE
IEFVAURIL

i IETVZ
(2N

I3

RIS EHHEPRRDBEDZENE UTerW

R SV IS5 T MR lla

4.5.1

FEEGEIC K BIEL

CABGIZBWTKRIRTERIR (SV) IF4HTHEELR T T
7 METH S, SVOFRHUZIZEIR L THRIUT 5 i
RIS CRIUS 2 1058 V), Holl TR B PR
MR A AT 72 F AT 2 4 (V=8 v FRIRTEBRIR 7
57k i no-touch SVG) b &N T 5.

PRI TT 015D CABG O & & /259 2 W REMEA S
LI EHURIEE N & LC, PREVENTIVRERD
TIENTH S 5 0. WS TOSVEHVWALZ EI2LY,
YIBIERIGEIC IR T T 7 MREREIERZIET L, 20
DL I 2E 50 28 0w P PR IMA T PR R 2R, 2 L Comh
WREERFTON LR L2 WE SNz Z0%, 2O
PRAERIZA L Cid, ST AYMVRHE D L NV As—5E Tld e
ANATABLZVEDHHANLERLDD, W{DHhD
RCT R & Hirkige e & A b sz "™ iz id N
FEERHUSV 25 YIBAERIN & N TERKAE TH > T v &
D& Te o7z Lo L, WHEEERIUIZI S 5 7% 3 #ih
BAHY ™ ENR TR WIEHE CIRBEEOFE]], BA
AR L BEMGE, BOFIEKIT R EDELRT V. F72
WALEEERACCIL SV D ME N B EASET £ D b & D
Wi H 5

—7, WHRERRORKOFEIE, BEOER O
JEJE AR ORR T H 5. W OPDORCT 7 TH
BLEEHI SV ERIUC £ ) SREGB A O &G 2 B L 9 5 & iy
ENTVD, FRHGRAEG % 4 U % LS I AR A
MRS L3R THIEMENTEY 0, AR
P2 £ B ABEIERAC X ) JiBEGs2sk & e S KIE
TIESV 757 b % A 72 CABG @ 70% L1 |- TR EE AL
HATHIT B P70 201440 ESC/EACTS 74 K5
A v P TIINREIC X 5 SVIRBUIBIEBIE G % b S8 5
EOMIT, 77 ANallpHEINTWA,

BAEO L Z AN LS SVEIUE, 20X ) IZAIER
NI TNVDOBBDETAY Y MH L ENWZ LD, EHO
BRI LTI E 52 2 2 E Y 5

45.2

no-touch SVG

YHTHSVZ 57 b (SVG) HIED—2 & LT no-
touch SVG (NT-SVG) %% 199044812 F2AE S sk 727,
NT-SVG &1, SV % EF DI Z 17722 (pedicle)
ELTHEIL, ) U IICX 2R ATD R WU T
H5b.

RITORCT TlE, NT-SVG DTt 16 4E DB 83%
&, WERIIEOSY L) b HEEICE L, HESTSROLITA
757 N D 164EBIAFER88% I ULt 5 & i 7z 72



NT-SVG DB A (X SAVE-RITA $ER D 7 AT T 3
HENTBY ™, NT-SVG OFIHEEIL100%, firfs 14F
DFFHES 97.4% &, BEENOSV L) FEICE P72

NT-SVG Tld T 1) ¥ VIS X IR bRz, i
WE B L OFIREEOREEE, @iEREY E L i) 2y
NS . EE SVIZKEIRICY & S, IRV BIIRIE S
MEnsZElc X W NEMIED S D RRERLT 505 SV
L) UTBEICHET S LX) SVINON AT
DREVHEIIREL b EMESNTNE ™. NT-SVG
OIRFLEER, B FSAEL CHRE SR TEBY ™)
SV JE B vasa vasorum (BRE D720 DIRE) ORAFIZ L
LEIREEA D MFAMEFEA 75 7 b ORMBIER DM FIZE
Sy puetkb 5707

NT-SVGDOT A1) v & LT, FREGALO G IR UL A
EENDLY, BEOAX Y TYRRL FL— 2 OfHICLY,
HEBRIE LR CTHFREPHEDSSERIZEDS BV E ST
Tw2 ™ FREEREICEHL TS, NT-SVGERIL 1%
TIEF R L LR TER RV EHE SN TS ™,
BIKERC, NT-SVGIZEHIFFICELTAY v M3H 1) %
ATHAHY, FEOHZRTOAMEMINTEY), TEF>
AN EIR 2 e,

45.3

ERENERALIC & BiELY

SVIZ KBRS B WIETEED S OFRINATH I TV 525,
BRI ED SDEN TV AP DWW TR %
VLA L, BRI SVIE TR I ) ASRBRER S &
D HHl25, SVORSHFIFERIZERT 5 L OMEDDH
5. 204ELL B2 7o T SV b BT & SRAM L 7oA
TlE, FiEEOSVARVITIEHED Y A7 HEhrolk
HEENTWE ™), $72CASCADE RERDY 7k 0 ¢
L, MR 1ED SVHREIEDOREEIX SVENRKWIZEH
IR EIRE SN TN,

INGEEEFRLE, SVERIUIMOD 7 T 7 b & BRI
TEXL AL EWEHEISIL.

45.4

HAFTV B

3, SVEFICEE DA AT~ b (external stent) %58
BI5ZLI2LY, FFELAESEEEAD LI TN
BT M AF Y NEBIZE B Ay FELT, BIROE
PERO TS, HIRNEEOBEARTE QR THEIIR & SV O+
A X3I ATy F OB EDZET O, iR 1EOIMEN
T a—ik (IVUS) 12X %75 7 FNOWNEALIE DS IE A T >~
MEEIZ X DI SN oD BB 0,

MAT Y v DT AT TIES0ED BRI S H ) 7Y, IR
1272 > T CABG TSV ICIRRIGH S UGS 72, FIIORER

$6E CABGDFH

BAEIE E DO TEL, MitaRYOBTEERI0~34% & i
ENTWTP 20, A7V bORRRMEOEE
WL VBEFEEPMEL22H 500, FHETELiE
EPELN TS LIV W,

5.

FE M RAERE

5.1
M{TEZDES & on-lay patch grafting

BT & 7 D B IREE LR AT M L T AT,
REIIRIFZ D L )BT IS 5. EDOHIZIESH
WE, EEBREZEBREOR R LT, RIEREMLIV
B L CWAIERIL S E NS,

B HIRZERGENL, WEAPRWIZDAT Y b2 wnD
bIFAST 2UED D o720, AIKALDTRNTZOIZAT >~ b
FADWEETH o720 T 5720, B TF— T VEHE TIEEES
T5ZLDH 5. Tsagalou b "I R VIHEIZK$ 5 AT
> MAEFH T 16.6% DIEBNZ IO EZ 2O, 67
DA 19.6% DREBIN Fisk 72 2 7872 & LT\ 5. Sharp
5% 617610 60 mm L EDREWIFZE ISR L7V A 5L
Dxry METAT Y MEHALLZEZ A, FH3894 H
DFEWBIE TN 3.6%, T LHEZEI.S% Th o7z
7S, FEARZEFHINATRE (TLR) 1323.4% & @R ThH -~ 7z
F 72, Shirai 5 "IIRENRITIUTEWIZE TLRFEDH
S pBEHELTWE, U EDXHIZ, BEWREICHTS
AT ¥ MG TIZEMH O ZE R TLR AN L 22 5T
5. $EIZIERT T AT (LAD) OR\WIRZ IR § 45 A7~ b
B CTIIS L DM A AT 2 2 L i KORE L 70 5.

=7, OBSRZENGZN 0T 2 ARG b 3 5
ZENLV, MEWIRDPARE TH 5720 F OV &L Tl
AWETH 72D, 728 R KMEIIYEDTTRETH > TH M
FEANOMATHENAR G 2D E0d D, L, Fic
LAD OANEEMATHETEEOFHE KEELGT DA
TEENTVE 70, TE L7220 B2 & MRS
LTS5,

O AR 72 i 22\ 20 9 % FAlifls 2 & L C on-lay patch
grafting i 251 F 5N 5 M Ziud R IR A2 L 72
AR AR ECYREL, MEICYHLZZ 97 N TYaEd 5
M TH L. RAETBOENIREELIFZE 25 & O /M HERE
ENDTEIZENER L -MERNEDIZEAEN T T T b
DIEFHNBETELNLZ LD, Tz, MEONEDLE
R CE B2 ELR MATHED TRETH L. WA

55
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LEEHIREEDMATHES A FF 4 >

R D PEIR SRV 2 T E B IS RS AT % 3BT . Y
TR 13 195048 54T b N T E AT TH - 7228,
MEEORAIIABRTH o772, L L, oL HEs
EDITHTAEZORFED I E L CTE 72720, LM IRE
123 LT Th LT3,

5.2
on-lay patch grafting D&t

LAD O UN& PSR 22 9% 2212k 3 % on-lay patch grafting
ORKROBIE, FHEMOMATHREDOATER L, JLAHHIZ
Te SERZEFHZEN &0 BRI RG> T BB~ AT i %
192 THDH, EHIRAEWETIE, KEWIEFE D7
77 N OWESTIRETH > T O IRZE DAL T
%728, MIE (2 LAD Tl ABee Ak 1 k5 5 i
T3k ozwv. 2o L) REATIIHR Y &0
WIIATHES I E 55, $Rb AR, IRHPHOMIEL
NOMATHED/-D, TELETREL T T M aWad 5
WD HFEGNX LT, [T TH 2.

F72, EEIRRRSIRZE DS E6e L TIPS 2 ERIT, &
PR & 0 BT &9 % & KAl OFk%E % 5% 3 ik
REBBYAIZD, on-lay patch grafting 23 L ZETH 5.
KAY F CTHEAE L 72 AIKALIRZE D 72 & 8H OV & 5 ANT] g
ey AL, AR N R B AT 2 & @ 72 on-lay patch
grafting S BE & %0 5. LaL, T X9 IERCIInTEE
FIROBIEME LEEZ X7 LT A2 %L, TR
LADZECHIRD/NA TE T AR LY T 7T 74 %
MRI, LT a—@A ETRHEIL THLEDRDH L. NAT
BT AI12Z L, MATHEZAT-> T RIMOUEH ’id
DRVEEFITIE, AKX EAT) BEAVNE VDL TH S,

5.3
on-lay patch grafting Dzt

5.3.1

WREFERAIST b

FEARMIIZ OGS A R 2 R UL, 20Uk E
IZEDLETYET L HETHS.

R E T DEEIRITLAD 2%\, LAD 225508 % Il
B Ok e IS BAMEL, EORERT 5 HIEH
JAW720HTH B, LADDA, HEICHEHTS7 77
WEPIEINR (ITA) 2S5, — BN A A7 5T »
ELTIEEIRZ 77 X VBIIRY 7 7 F DIZ ) HFFEED
BIFC, FRICITAIZ 10ER ORI 0% % B2, KE
DT TREENTWE™. LADIZKHLTITAZ S 7 M %
T 5Z L CThHGTRILESINLD, Z1idon-lay
patch grafting T [k & & 2 5 1L 4. ITAD FRILIL

skeletonization £ TIT - 7213 ) BEL TRV 7 7 M HMs
END720, INHBOYAIZIZE L T 5.

5.3.2

on-lay patch graftingi&

on-lay patch graftingi%: (B4) (D& HIRAT. D4R
IR L, BYIREEACPINE 2 i 92 I e RS A
TH2H™. KA % D, EFNEIEWERALIC
FFELZRNCYRZHT 5. 777 MERILESICY)
L, ROWAEEIT). 8-0007-00KR) 7u L v AR
WERL 226 E%TT). MO A EHEER L 72
Mo, AELZVWIIERELTHRAT S, UM, WE3 5
FE&lE2~10cme 2 5.

Z O TEELDITBIIRIELIRE 2867 A >~ O
BEd 528 THDH. 797 MYSIZ L AT LWNEDE
EAERIEELZNEORE 25720, R ZUIfFC
5.

533

PIBRERR T

MBS ERAT T 1950 SR 2 HAT b T & 7243, EE)
DRUIBAES 2> LN A LT AT LTI &< FiE (2 —X R
) ThHorzhs, FFENES BIET> WA ltiixidd
v =7, RWYIROR, BT Z FIEE - fEL L
F—RIZUF L7277 7 b THET LM (=7 Vi)
DIEHH, BIFMEEE . ZIUEEARAIZIE on-lay patch
grafting {2 & FIFROBEETH Y ™, FE SNz ME OMIE
DIFEAENIT T T POIEFENE L % 5.

NIESH#FRATIX on-lay patch grafting D IERAR FICH D,
WIEOPERAS L 1) EVEBITIT I iR Th 5. TR M
Ml E T (B5), IEFHARIZIT & Bbi 28I H)5E
L7z CYIR AT L, IR PR CHReBE NI & [E 72
T 5. MRS NMIIIMED R E Y, AR L7

4 EEMIROUEBMIRELSICENREIRS S T bR
<m&



Wiy 2 T Pk LIRS 5.

534

i maERE

on-lay patch grafting i £ O PLEEEH L I EEH TH 5.
BRI RS 24T o 72 8B 2 IR TR 2358 <, B3
KePAZED ) A7 HBIRE DT, iz IR E R % B

G BB S D, MiRHIAYEE L2k R TS Y D

FIRNT G- 2 FG L, ORI 2 AU H i/ Mg & o
V770 DN ER S,

5.4
on-lay patch grafting D&

on-lay patch grafting i3 C I3 F A I BAZE D BB 70
W7z, R EOREIIREIFTH S, Barrabld
LADIZITAZ ML, BAfFERIZ95% & i LT 5 ™)
Fukui 5 & P % £ 4 72\ on-lay patch grafting % C
BAAFEE98% L i LT\ ™),

—77, WERERZOBEERE, FHT277 7, T
L7zik (7 a—X Rkt —7 v idh), Mt L7z s Es
MREICENSFEFEFTHL, 7 u—AFNEEF—T 0k
B L 7-RZE L, 4 — 7 v o B 5811 89%,
70— ZXNETIESI%E, F—T VENEREICRIFTHo
72", Schwann & "3 T 5275 7 N CRGEED R
LHE )RR OEE CIERL, Bk 77 b ITA
ERA) DIFIWEIRY T 7 M &Y BIFTH o728 LTV 5.
UL, —IRIIIZCABGIZBWTHEIRY S 7 + X 0Bk
57 M DI D BRI BN L LR UER LM T B,
TR LTI EIEREE 0 & T A IE™ 38 575,
—E L7z RE v, Erdil 5 ™37 0— X FECTHEE)
BRICHEAT L, SR ETRAEL Wiz edB L Twb,
Nishigawa 5 "3+ —7 V= TLADIZITAZ AT A2
LTI EDOFFEEZE TN,

5 MIREFRIMTCHEL U cEEiRmR

$6E CABGDFH

6.
957 bXREIRPIEMS

& 39 J57 bPAEIRPIEMSICRIT DR E
IEFVAUNI

b IEFVZ
ISR )

7 7R TR () CA T (OPCAB)
B DREZED U R T EFDfZDDAEDHR
/=YY FE (VA RISV TERDE
2]

KENIREESTM, AEDIRPAEIEDOIE &
ZDEL, SERERAL, EIMEBAIDHIEID Ila B
fe O DIFARBEIIREE DT I—IE

REEL EOXREIRIEED D DHED,
YA RISV T RO DKREIRAEI S Ila B
e ) A ADEA

EEBEREIENIR (ITA) 757 S 2RWBEE,
twIST hENTETD (FEIST b Ila B
EEFH).

ESER (RA) J57 hOBEZEXEIR
FRYE (TAJST MNERAKRETD lla B
YN TS 7T b EFRFEERE)

757 NREIIRAAE A BB TE BTN E RO 35
Th b, ORBIPRERVECHED BIIRFE(L T O HEHER 7 A D
KA & BIEEF o, QRO BIf% 777 b
THA L ORTO, KEWIRAAKY A 08I & A i 11T
@KER - EBR (AC) WAEIZHCED 75 7 MR
O B

6.1
RENARIRIEICHF S Rpizerh D [E]E
6.1.1

KEDIRERHEAR D FF

RRBIREE (> 2 — DV — F AT 1L K BN IR BE ST A
DIDIHERRE NS, KEPIRFAREY G O E & Z DEMT,
SERFEAL, REIMFRALOFIWI O 7= DI ZHERR S % 07,

6.1.2

F R Taek/\1 /N7 (ONCAB) H¥

ONCABIZBWT, 17 a2 5y 7 KBRS
W EETIRTHRTTAY VT T FEE, 70
0T TRERICH OO THARI Ty TE2NTH5T
VT T TEIH L, BRI RKBIRIGEDS IS 72 O N
WD) A7 B IFES NG, Lo, v ovr Iy

57



BEEHIREEDMATHES A FF 4 >

THN & D IAEZE ) A 7 AEIRAD AL & 2T,

6.1.3

F 7R TEElR/ N I\ Rili (OPCAB) B¥

YA R T TR Be LE, KBk —% v
AL RS ) A 7 2T 5 7Y M HIRDS BT 7%
ity WAEHiBIT /N4 A (Heart String, Enclose II) O 1
K27 v TECRT AEMEIIHS 2T\ (75 AT,
L~VB). ®KBIRBEL T I—FT R L ) PEED o
KEWRIELIRZEDFRD SN 56, WEHT /N1 213
AR T T IR A7 28T 2R D
% 752, 7547757).

L7275 T, OPCABIZBWTZ T 7 hOREIRAHAKY
HlE, /=% v FEEE L CIiRE G Ol F 721354
MATHED72DIZE DV HEHTH LA, NEERE) A
7O FABRERFHEMET L2 2T, #IE b,

6.2

B & 75k

6.2.1

SVI35T bk
KEIRBEMER DS E DO TEWEAEZRE, KEIR~O
WEDRLEE LW (ZTF AL L)L O). Mg & 1T,
757 NORLNDTREX VNI DS, WEE & EATICHE
BERILD.
|622
RAIST bk

HRWY A2 BZEITAZ 77 b L7z, YE/ZIG T
G777 e LTOHEREIIREZEY & L OBT, Y
PRI #2137 <, BB U CRBIRAPARIY & % 1T T
W™ SV g7 bR, AT

6.2.3

BEEEITAIS T b

ITAZ 7 o757 e LT L7206, v —
Y VAL LD % L ORBIIROIMATHEAT fE & 72
% (77 A1Ib, LUVB)™ 7 3 FATREIIRICYI G5
DA, FRCAINEIIRASHI HAR A TR S, va
A DOEED S5, PATREIIRICWEG ENT2SV T T 7
F, RAZ 57 bOWAEHRIE LI ITA 2 KB
A9 4 piggyback{®:, V7T 7 MEIXAEET T 7 N LK
LTARLEDAEORMBAGA fFcEa ™™ F%
757 NHPEMMEIIEI R, =Ty VYA R
T4, TR ETOKRSICBREND L% EOYE
ITAZEHE 77 M LTYZ T 7 M A2, piggy-
back, V757 MEIZEDACT I 7 e L THIHTE A,

6.2.4

ZOMDIST b

W E KR (GEA) # ACW& THWA Z L IdTThE
THb (75 A1b, L)L C)™.

6.3

9357 MEL TR, EiRHEHEFR.
RAZI7 MIITAZ 57 MIRSHFE2OT7I T RELT
R ENGA, SVZ 97 ML) bEiEiliBfErEIc#Ehn,
DAY MR, BIMATHERORESHIfFS NG (7
5 Z1la, L)V B) T8 72731 BITAZ 5 7 MEH
TTEIDERT T 7 M LTHEHALZSAIZSV T 7 b
LY EEIBAESS L V) IO TR W (77 A
b, L~)LQ) ™.

SVZ757 ML CACYI&lEBEITA 75 7 MBI
TN D (75 A1a, LV B) 70768

HIEACYA L7 HEBERITA & RAZ 5 7 MEBLLG
AN AR, EMEICBWTHESZETH S (7T AT,
LNVB). 72720, ACIAICHEETE20EINRY 7 7
FE L THW A, ERHGETIERITA 7 Z 7 F3ER
BUREVEN D 555, WG OHEAIEIN S 2 TTREED ® 5
<7 .7 X IIb, l//\\)]/ B) 687, 763,765—767).

7.
957 bPOERE
£40 F57 NOBEREICEIT BHES
IEFYALAI
H#EZ IETYR
ISR NI
ERBIRET N TR (LAD) ~DEFT () B

WNiEEER (ITA) J>7 hbOEA

T REIRSEOREE 3T D EPRE)
RIS b BULLIFEEGT ST A B
WeA 7RV T+ (OPCAB)

E20ERIST b (BEBERRABL
<lFa HRID) ITA) DfEMA

5 2 DENRT S T bOERERAEE D

Ila B

=F Ila C
B BIRRDBRRETOREVBICHT 2 lla B
ARINEIIR (BITA) 257 hOERA

70 EABDIERICH T D BITA IS T b lla B

D&




BREFHEREFERDBFTEDHM

[CNT D 3 DERT ST bODERA b C

BEHEE (0% L) ZF U run-off
DRIFEABENR, O hEBEEHAD
skeletonized ABXM@EIRK (GEA) I3
7 ~OER

b C

EEAIERRICHDEMDSERAER
(90%LIE) [CHTBENMRT ST hEFA Ilb C

(YL AN AW

7.1
HEIDER

7.1.1

F£10FIKI ST b+

FEREEIIRET T /T8 (LAD) ~0 8 A 78 223 E LT
WIREIR (ITA) 75 7 b2 W5, ERBIGERIZE DD T
BIFC, KIRAEHEIR (SV) 779 7 b EDRERIZBWTLA
NV MAEENE, A TREdET 2. FAE LT
ZDITA-LAD/NA 73 A [FFT (insitu) ITAZ #5250
AELTH 5.

7.1.2

F20FIKI ST b

1990 -8 F Tid, FINEIR (SITA) % LADIZW) &
L, ZoErox Atk [\t (LCX) RHEEIR (RCA)
ORERIFZT LTI, SVZ 57 bEFHT 5 Lhi i
M7 BT o7z, WEINIEINR (BITA) OfFHIZ X 21
FARGORM % EHBIR ST 7 - Ol % R S 55
HO—>Tho7z7h%, BEEIK (RA) IZKT 5 Cadkibid
2 & BEEHE B ORE.R, skeletonization 12 & A ITA X
HRHEEIR (GEA) ORI X 2 M& M oMER: - (%)
RO, FEHMOERICED, T4, 108K
777 b (ITA-LAD) ICIR B2 DENIR Y F 7 P& L
72T RO LT v ANERENTE T,

a. IRIA;

FE2OBNRZ T 7 b L THEMNKER (RITA), RA,
GEADMEM L 72 B, MATELE LTE—#&mis, s
Ik (LCA) #HI~DO A6~ ICEB T RE LS
B 25375 08,768,769 Karangelis > ® X ¥ AT T & 25— 12
LCXZEETREEENTWE T, g, 8k 57
N OBAITERIZRCAFEM L ) LCAFE TRl 72, ik
NOFEEPRENZ LR IS, Lo L, LAD DO
KOV §HNANAT ST FELTRAESVEIEL
72 RAPCORERT, ek ~OfHIZ70% TH -7
ES, LCXNOEHZE—IZEB L %255, LADDK
ICEZEREPRCAM TH S LT s s & &121E, RCA

$6E CABGDFH

O S Z Y BIH 70 v,
b. 57 FDLEE EEIR

RA% SV & JLEZ L 72 RCT DG RA T4 770 47379
IZRT. SV ERBOMEHNTELEPRY T 7 & LTRA
WIBRRE > TS, NS ZEHRISET T AE213,
HMIZEE507 77 MPENTW L0213 TR, £
WA S, EOLHIFHIN RS LI EICk
D, BREEEROBHIENDTTTL S, £ DRCTTAC
INARAE LTER S, 201 LCX I8 50 ~70% &
%o TWh, RADZ T 7 MAFZIESV L) BBL AL
T, SV TIIHUEBEIIROKAEE I ZHBE SN O L
RAISRZEFE AT 00% A0 T 5 &, PHZERCHERE 7 FAZE
(IR A~ string sign) DY A7 T L. F72 SV
TIZZ7 77 FOHPEIC, RATIZKENRE DY EERIZ, 5k
R EXIZLRT VI EEATHIZBLLED D LT

208K 7 hE LT, RITA* RAL LI L 72
RCT D5 R %2 TRA2 T T 120k 4 . — o RExT
RITAZSRCANFEHEN TV 2B EETNTVRE000,
LCATHANDOEHZ R E L72b D%, iR LT,
RA L RITA &L TZ7 77 MAFERIZHEIE 2 <, RITAIZIEH
BRVEGED) A7 580, oA XY MR AR &
DERIRIG 2 1545 TIE RADERL & T B A5 A & RITA DAL
ETDREROMENRE SN TVE, SVEILKT L&
RITAW, BIfEEE A N MELEICHERITH D), RAL
RITARSE2 O8R5 7 e LCRISOEERMEL S
OTWNW5D,

c. mflAEENIR (BITA)

ARE, ITA BRI LA~ DT PED TR, < AR T
bEINTHSH. FMUENKRZ T 7 b TH, RARGEA LY
ANRAT T T N LTENZIETHSZ 5, BITA
DI & 2 EBIIEGE oM ESBIFEL Y 5. L L%ads
5, 20164E |2 S 72 ARTSRERO#E R TIL, Mk 54
BOMIEL, AR~ G, LHIEZE, BiifZE) [A)b
I2BWT, BITADEMIEIIR SN 2727 (R43).
COHEBEMITE LT, T 5 a{LED BITARED S SITA
EHANOMRNETF2514%H Y, SITATHETLRAZRED
BHOBIRY 7 MEFD 2% &N TEY, ThHATK
ERNAT A>TV DEEZ LN, TNHLOERE
LT, SRS ORBRO/NT Y R0 TFH15
KEHEEERIZTIENBTOND. Lh->T, HoHEE
FEDOREBRA AT HME LD WY RMS R Sz
BITA TH i, SITA & HE L TEM D IR7z1, BITA
7 MIFFELWT T TR THDHEEZTI W,

ART RO 7HEHTIZ L 5 &, BITA OFHUTH: & gE
BRSO BRI DWW TIE, non-skeletonized i SITA 12
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LEEHIREEDMATHES A FF 4 >

x41 EBHIR (RA) 57 MEXRERENR (SV) 57 FOHER
. B5 R, o = J57 NOERBE,
7 [ i, .
ik Y {5l 3% RAE ke FIFER, FRR ERZRHARY e
RARE >70%, £1.5mm
11 | RAPS . Ll F® RCAZ =& LCX T,
12 | 2004, 2012 | SVHRA | RCT 561 | RATRTFRL [B63 EB5ICRAE SVEESH | ACB
A IN|4
RSVP . {BIEE (EICLCX) ICEFT
13| oo SVHRA | RCT 142 | RA:BIEEL 54 Ry ACB
RAPCO LADUA TERARDEZERIAN
- _ DISTRESYS Lt
14 | 2010 SVHRA | RCT 205 | BIFRREI%E MACERS | 5.5 Lox Fem Dr e Raz | ACB
(Group 2) 70:25:5, SVT60:37:3
Godman LAD : LCX : RCA & SVT | ACB:SV T
15| o0 SVSRA | RCT 733 | BIERES 148 14:59:27, RA T 14 | 99%, RA T
55 : 31 92%
Petrovic BT, AR NFtER RA [LCX~\74%, Dx"~99%,
16 | oo SVHRA | RCT 200 | e 84 ROAN 7ol ACB
17| sa0 SVIHRA | x&mR | 1708 | RABIEEL (REIET) | 44LLE
Zhang RABAFRV., BT | | _
18 | 5% SVHIRA | XS etk 1~8%
Gaudino RA  5FEDRAEFERL),
19 5018 SV RA A ERAT AR LY 6018
20 ’géqﬁ‘”as‘c’“ SVSIRA | X & RA BIZEL) (- E4)
21 | Senedelo | sysyra | s BEEEE

ACB: XEik - BEINR/ (1 /UX, Dx: WAk, LAD: 281 MT, LCA: EEEik. LCX: ZDlfesk, RCA: BEER

T, skeletonized % BITAfH DV A 27 13 [7]4 T,
non-skeletonized ® BITA Tl A7 251815 TdHh o729,
F72, AR AEEORERNE, M, BMISEILNE A
JEY DM L7 fERN T T - 72, ) A7 D HIY T,
%12 skeletonized #: @ SITADfEHIZ & & TdH, non-
skeletonized SITAD Y A 7 L FEFEZ o729 &5
2, WE RIS TS AL P DTRIR R L, BB R B P SR %
RJEGRS IR T — L ORCRAZ X O IR EDESL ST 720,
D%~ 10%FEIALT LTV ™™ LzdisC,
R A PR EEZZRE L 729 2 TBITA D@ % @Y H
Wid 22 &Eh g,
d. 57 MR DLEE & IR

SITA + SV & SITA + 2 OBR 7 T 7 b & O kAR
aiktﬁﬂg% < %&% é h—(l/‘ % (§43) 296, 590, 651, 690, 763, 7857797).
WENSE2OERT T 7 MERREO T RSB & OfE R
272> CW5. Schwann 5 D% ik LA BFFETld, RITA
BEBIR (MAG) B & RAMAGH Tl F#IC#13 7% <,
EELLSITAB LY BIFCTH-72". F72, &8k 5

7 I (TAR) #IE SITA + SVEEL ) FREIFTHo72 b L
Tll\ é 794)‘

PCIDWAEIA LD IR T 7 FOMEHZHITL LT 5.
SITA + SVIZ £ % CABGIZ, HFAEHEAT Y MIL 2
PCIE I L CREMMEMMEIZZLL™, Shnbo
CABG TH—IZEET At e LT, BHEDHIRS 77 b
DFHIIERER THHREEVZ D,

FiitaDFirZER LT, FMICIVEIRS 77 FofE
MEHWTHEbHD ) B8, 728 280 ETHH-T
b, ITAL RAOHEHEEINR Y T 7 MEFIZL Y, HHIRY -
B AY Y MEONDL LT LHELH L™,

GEAYD, #2008k 7 M LTEEEN D 5,
GEAZRCADERIEWE L7 T 7 M THY, BIKTIE
HLETIEIDFRT T 7 M| EENBLZEHNSL .

7.1.3

FEIDHFIRT ST b

FEIOHIRY T 7 M T HROWEIZER TH D L O
(&, BREMZS ST 5. LCAICBITA%RfEH L7



& 42 BAMEER (RITA) 57 bEEBEIR (RA) 57 MOLHE

$6E CABGDFH

. =mE-FR o ) 557 NOBRSE,
3 | TSR, :
ik Y {533 RAE ke FIFER, FRR ERZRHAR s
LAD IS TRA DRI
RAPCO e . DIS5T NS LML
14 | 2010 RTAY | Ret 304 zgﬁf%@%;f\ 6% | 556 LCX RCA: LAD [ RA | ACB
(Group 1) AN T62:35:3 RITAT
69:25:6
RITA: B
o 94 %, ACB
55 | Caputo RTAS | UZSE | o | RAI XY hERER | 1794 "t'f?a'.'-sﬁx. .Egcgt;;qu 6%
2003 RA L =30 1,544 S0 “| RA: ACB
: 78%, B&E T
57 h22%
RA FEHESZERADL
Tranbaugh | RTAXS | BEITY V., BIEEIF RTASE RA. RITA, LCXDLEN
23 | 2014 RA F 1056 | =" mmess copp | 9F 85% | oy ACB
BHEITEREESL)
. & P RITA :
ps | Rutmann | RTAE | ATy | o, | BTADARYRER | o0 0 | BrA oA on LCX 58%,
2011 RA F4 B T SITA+RA < LoANa% | 2J —RITA
RITAY : LCX
BIFFITA | LOX~618 ~ 90, RCA
bs | Raia oA | BEIVY | o0 | RTAEERBL B | o0 Y {LCX~90, RCANG9 | ~39
2015 X RA FJ MITEEDEL ) RA : LCX\458, RCAN | RA Y : LCX
283, Dx~38 ~ 96, RCA
~23
wAE= TORERBTSVRDRA, | g o
o | Tanbaugh | RTAK | UZSE | 00, | RTAREL aoE RITA : LOX~, RA:LCX | RITA: BFi%
2017 RAXISV | % Cox2 | 1% 70810 £ T RA-RITA | 59 ~ feldoU—
i [FSVEBEELL :
RA : RITAK D D\iE RS &
Hu RITASH AR MINVEDE R
2 2011 RAX SV e BE% SVLhEERL
ElRZOyAA
YE&GISD
o8 Hwang RITAXS BmE~wy 210 S5FTHEFEER BERF/D | e ~100%, 7
2013 GEA F 4 N 8018 U — GEA
JU—RITA
Bonedotio E'/I%N RITAE RA(E SV DB
29 XS #ZBL) GEAIZSV&D
2015 GEASS iaarh
Y FFEEL)

ACB: KEhiR - BEIAR/ 1/ CX, Dx: XA, GEA: BAHEEINR. LAD: A1 M7, LCA: @ik, LCX: Z@hEs:. RCA: A&k, SV: K

IRTEASIR

)ZTD, RCANDZ 57 NOFEHHIZ L 5 FHADE
MR ST D, FRIZT04ERTTRORRTIE, BITAZN
ZCEIDOEIRY T 7 ML) FHROGEDZOOLNS &
LT 5 L0708 5T ythra 1%, 453 OBIRZ S 7
MEH® 84T TONEIE, RALRETIRZ S 7 &SV T
EN ozl LTWAE ™ Hirose 512 X 1iE, GEA &
RA T A7 104E4B2 2BEME V)N
ETFZEC ORI R BIEDTRDO SN TN D720, Bl
BT —EBOGER] F 72 1B AR S IEFNR L TR

Wl vz B,

GEA I3 OFIRY 5 7 s OEFEBERH CTH 5. Hwang
5%, 7Y — RITA L [A—OFH T ECHEORF L T
BESN, 757 hEME L TOGEADWHRENEICHEIX
BWEREHRLTWS ™ X512, [T (in situ) TOHH
(&, B L 720 A R & 7 ) KBIRO FAli % T X %
CEWRELRA)Y N THL. —FTRFIZI77ME LT
OFERTIE, EISRBEHIC LY 75 7 MNEDTE)
HR&E D 10%, KEIRE D 20%1F L fuv & X0 ™ & iz

61



62

LEEHIREEDMATHES A FF 4 >

& 43 @RAINEEER (BITA) 57 hERBIREERR (SITA) 957 hORE, S8KLUE2 DI 5T MNEDOHER

. = J57 NOERBE
79755 TSR, N .
o THER, R e o
ART BITAS BEA N NEBAETEE BITA £ B~ TA (& | BTAEA &
80 | 5016 SITA RCT 8102 | GEes 104 RCALISA~ 57 BT
Iribarne BITA (SIS BITA : BIM{THEDE
341 o017 SITA FH 21791 () 13.2%
Lytle2004 | BITASW | @AY . _—
35 | AT SITA Fo 2304 BITA | REAE=REESL 16.24F
1TRF1 7
Lytle 1999 | BITASE | | BITA : £ HIF i BB LAD + LCX~61%, U—ITA ¢
36 | jTcvs SITA BOEMET | 10124 | o 104 LAD + RCA~23% 12%, 2@
ITA H387%
. BITASH i . .
a7 25‘%”0 SITA (70 E?; Y| 1608 QI\A FRBIITIESWI | oy
m L)
DeSimone BITAXS B[~ w . —
88 | > A 2o 0504 | BITA : &7%B £
BITA+
59 | Luthra E}’Tj‘f@ﬂ BETY | g5, | BEETSVEBIRTA | 8508, | RANGEAL, RITAD
2018 F Bl 5158 | 8.3%FRCAN
IR (TAZ
fzIERA)
3R &
Gaudino ST i | 2EEA SERIST - © TR
40 | EEX Y =
2018 ek | 25 =T
STk
BITA+ B A GEA.
41 | Hirose RASY wrme | %N |RAEL GEATHE® |, .. W& % GEAD 92%E | RA. ACB F
2002 BITA+ < 123 BR7 D M LEE : RAMD 48%H'RCAN feldEao>
GEA Tk
BITA SV
4o | DiMauro ?AB;(';A wsme | 1015 | RCAREE<80% | o |GEAERAGROAN, | ooy
2009 e < SVI$GEAICHE BITA(ZLCAN
GEA
BITA SV RITA:Y @
Povni WBTAY | RITA, SV, GEA Tl SV-GEA-RITAIZRCAN, | &, B
48 1 5005 WBITA | BOET | 619 | pam e 6718 | BTAZLCA~ GEA, SV :
GEA ACB
rau BITASY | oo, 24E LTIHEBER RAZ RCAAN 48%, SV
a4 | S sema | B0 366 | HWH, 10E®ET | 106~ | % RCA~ 54%, fEi9(E
RA [FRATEREERSL JRTE
. BITASV | #2m=,
45 %'1”23‘” MBITA | BEE<Y | 297 | GEA: £EEL 16.14 gg’;f RCAN, SVGIE
GEA FH
BITA +SV - ,
46 | Suzuki WBTA+ | BBy | 0 | GEAEEREDAN | . | B CGFARPORTER | 5 gea
2011 GEAskel- | F>& > FERESL ' ' * | ACB, sv
: LCX~, BITAIZLCAN
etonized
RAMAG | o & oo SAG : RITA-MAG & & 6780'/) PUlls
47 | Schwann SIRITA- E Bvy | 1653 | ORAMAGEDF#T | 3~ 2% 8%
2015 MAGH | £ B, SWIIE RITA-MAG | 18918 RITA - RA
SAG - 2 i
E(CACB
RITAQER LAD : LOX : | HIND 49%
48 | Buxton TARS | Yy | Lo | TARISITASVEDF | ooz |Dx:RCA @ 22:34: | 707
2014 SITA-SV | F>% AT : 12136, TAR M 36%C cE
BITA ACBT¥E#H
Ty




®43 (\E)
WRGE  fIE

FHHER, AR

$6E CABGDFH

{3E 957 hOERE,

AR REE

Tatouls TRy | PR TAR : 9E TAR& D 2 BITA O 19%[3 RITA T
49 2015 SITA-SV Bm <y 12,464 | LTEAFL, =REHE | 4.55F KBS [ LCXA, RAIE | YH'18%
24 =B RCA~
Y DM - BmEA Y % 1 (2 BT ITA% LOX
Glineur BFTBITA Uk M+ PCL M+ | 34+ | ~A(YDESHITATOY
50 | 2016 Y RCT 804 | POl mEmthREE | 216 | ARzl BoEsvs | ACBEL
L) fel% GEA
. - £ 2 NURARER __
Gatti BFBITA | A<y rE AN Y% Iz [ FFF ITA% LCX
51 | Al ame | B0 80 %@%; BEHOTND | 59% | 1 ACB7EL

ACB: KBk -TBENR/ N1/ (X, Dx: WAtk GEA: BAHEINR, LAD: 81 M7, LCA: @ik, LCX: Ol MAG: ZHODERT ST I,
Ml DEREZE, RA: BB EAR, RCA: BRENINR. RITA: GRMEINR. SAG: 1BIIRT ST b, SV: KIRTEEIAR, SWI: FIBRIRZE. TAR: £E)iRE

miTEE

SRR OEREEIRNOMHEHICE L T, 777 rolll
TEBIFEICOWTRAENEL ) 5720, EAEENIR % #
YN HEIRT L052%H 5. Glineur 513, SV & GEA % It
B 72 RCTOFERD S, HOEEIIRF OB A2 AT 80% LA
TOWEIIESV LD BERERBFRIEEICS D EIRE L
728 Suma S 13 FEZEEE90% LI EASGEA DML TH 5 &
L F72, $RA2RER0% LA E & o R W gkaetify
A5#3 F TORCAVNFR CHEFIAT 512 H DA AR
HIGTHDETHLOY, Szt i/ NAFEEA 1.1 mm
DEICREABETHLETHLDM R, SFSEREMT
DFIEDFRD R STV 5,

GEA XA LI\GERT 5277 7 MiE AR
T OBEBERIBHZEDSRE D RT W e &5, HEESND
Tk, PR LRI 75 7 MR R E T
WL, —ZOFMam7-dREGIZIRET 2139 A &,

7.1.4

RIS 7 b

IR 7 2 7 MG@EF IR EE BT RBIRIC A L Cff
M3 525 797 NABEES 5 CllliisEE Thb I &
BEMTHL. —FT, FATKEIROFAMTERE LR
OfEMRRT- &7 5135, BIIRZ T 7 M TN
REDVE S, MARTERR B\ & % iny R o P =,
FHIREEOWALIC X 2 @RI OMEL R ERT, FERD
—EICEIR T 7 P ARV EEZ SN TVE, TH o
CZLERAT AL, KBRS T T MEHERL T, SVEE
M52 EHEMERETTH L EDMRLH Y ) 55,

R 77 MR, Bk 77 MIECEBIRRZE
DRI DB A ZIFIZ N2, BIRY T 7 P Tl
T D) A7 EWE SN LPEERAED RCAITEHIR
757 bORbBWHEIGTH LYY 72 ITATIE T4

T NA 7S ZMFATE S N\, O ZEE M 72 &K
P LA L T BIRED, WINEEZHND.

7.2

9357 MERBDRE(L

B D ARTFRERTO SFEDOFBBILIZBWTBITA L
SITATHEDN D072 L DELZORT, FlkR7 77 Mo
PZER Z U DI ZE R E 3% {2 E DIENIS,
MBHEDOB LI BE L T, BIIRY 7 7 s OfEHERIERE
MH—HT%R L, TNDINA T AL > TWBIREMEIZfilL
S5NTWE® %7 757 MO MrS L, 757
+ DICEEDSTEBINRN D MGT A B L, & ZITPHZED
WEn) 92", bbb, ERLAZT7 MKz, &
DIV RIEBIIREL ED L)Y ET L2005, 777+
DR L FIRIEET 5.

7.2.1

=9 %IVIS3TF40D

PEPRIFC BB R (CKD) 7 E120E S EBI R O U 14
ORMERR, BRI TN 7 — T VIBROEE L LIk
D, 1 OOEEIRAEFHIR T WEOBEAOY &% T 24
EndHALH. F72, OPCAB TlLUBDOIRESSHEFF SN B 72
D, MEDMER T T 7 b ORI EORENELDTH 5.
R 77 MZRY 258 1), WIS BRIUIPE D A BEE
DEELD D720, KBIEIPT I ED RO S,
Dion S5IZITAIZ L B2 —7 v X VYA DK 10FED
FmBigEc, BRIP4 S BMTHES DR n T L a i
L* ITAOBEZ EBOMICIRMATE L2 e 2 AL T
Wh Y=Y VEIZIARD YT T N THEEOYE
2R L, BEOFEIRFMIIIRPE LW IKETH S
B, BB AR T 5721 T L, WATFRASEY)T

63



64

BEEHIREEDMATHES A FF 4 >

HoTHHELL, =Ty WPELHLTIEOT T 7+
BEED D 5.

777 NOERICOIZAFAEDOIDIZE, 7T 7 MR
Ui T A SN TV LIENEEIIRE T, T4 2T M
AR T A MENDH D, 757 PEKOEILE RN E T
L7202, 797 e TELPRIREOREKE D L)1
WAL & A IS 575, AV EY Y& @I
BT HZEICXY, BRI T T 7 MRIEROWE T
OBFEPELNRT AL, 72, FFTITAD L I
FIITAZHABETH = Yy VWY E&TIE, 797 b
DOERIG T A SN DIENTEENIROIAE D EFE T H
Ll NEATHEDIMTEA S SN AR TR D720, RAERE
BBBLNRIBEOR % 75 7 bR OER L EIIR
eI EDLE LW B RRAEE OB A
BICiX, WID7 77 MERELZET LA RETHD. iAK
% FATKBIRE 952757 M, M T EED & E TN
REEDSE C, BRICEIR 7T 7 MR DB % 21124
W72, BRI DIRAE DS EERE CTd - C ORI % < HE A
FTHIENTED.

7.2.2

aJds>7hk

(FIFrEIRS 57 b&ETU—=55T FDESE)

AT RENIR O FIRAL A B 2 FE B TIE K BIAR~ D FAi
PER BT D RETHD. SRNA/NADBETHINI,
L0 SEA R AT P EE & %A BHE RO . 2 HiF 99 2
T, A7 I 7 VIEHBBEREE LY DB —HT
Y=y VYA L RIBRIC, =075 T M b EEO
BRSO M 2 R 2 720121, #
U E B B L OB IR OFIRSEE CTH 5.

Bz, YR (B L QIETHD) EFHEN A2 HB % oA 7
77 T, WA SNZHEORENR OREAEIE 7 & h 8k
ICBRL CTWB DS, BAZ T 7 M~ ONEFT O Mt o
eI, ENTNEELRRETRETAREYET LI L
PUFETHY, FFIZITA-LAD /N1 73 2D i e B FEE %
FHE L 2\ 2 & DSUED B & 72 5 8.

CNFETIZZ T 7 MEREIZOWTHE L2 RCTIZ% < %
V. Glineur 513, BITA% & bIZEFTZ 77 & LT
5757 ML, RITA%#71)—257 h& LTLITA
ORI E LCYRIBES 7T 7 M 2/E# L, LCAH
W ET L7 7 NMEREEZILIRLIER, #6777
FCEY =T Y e VIPEHEST, LD LDICITA
TONANNZANTReE 72, ZD7200A XY MELEEIZH
MTHo7z WG L T35 ™. Magruder 513 BITA % fii
FL72CABGOHGED LKL T, 757 FOILEIZTFHEIC
WEL ol b HE L Tw AR, Zofgid, Heo

FEBIZ RS LTl OHI Tl O TR REA AR L -5 R %
HEBL, EWR%holzb ) bR, Lok I2i#El
L7zEBHB ;e o T e,

L1379 7 NOHTEOHRTH, 757 oINS
FT% <, fxDREFOFBIZEbETED L) RIV—
TV T 7 MEREREIL S A b Vo lzEmim s L
HIREE NS,

8.
Z VIRV TFMiEF TR TFil

K44 F TRV TEER/ 1 /\Rifi (OPCAB) DHfEL

IEFVZAUAN
#E | IEFVUR
ISR LAY
BRETLE, MRICOVTHETI 2. B
BURIBITH L TITDS. B
KBRS/ —5 v FIETITD. B
8.1
RCT TOFilimiE

BAEF TIZZ L DRCTIZE Y F+ 7R 7FA4fr (OPCAB)
&G VR Y TF4 (ONCAB) SIS N TV 5,

ROOBY iB&*" (3410 T ORI L ik itz T, sEL,
DRHZE, FIATHEORAT Y FARA 2 MI30H Tk
FED o728, 14ETIZOPCABHECTE o7z, BIH L
T2 7T 7 MR E ) EBEORED D 7% 0o 7 ERNE
OPCAB#TE <, F14F%ED7 T 7 MHFFERIZOPCAB
HCTHEIEA o7, ZLTSETHITEEIZOPCABT
THBILE o7 CoRmB~OHH & LTI,
OPCAB DT & DA L WAEE S & M T\nw/z 2
& W VBRSSP TS M) =S T WD L%
IF51 5. CORONARY #5& "V 13 OPCAB B & & 72 4}
BHEDM & & L CGEIEN 25, OPCABHE X ONCABHE L
TEEILYFRA VM QUL LHEZE REEOES)
30H, 14, SEOVTNTHRETH-72. 30HTD
FLMATF X OPCABTE CL WMEHIANIZH - 7225, SIETIE
FEN o7 GOPCABE i3 75 % LL Lo B % xf
H1Z1L 72 OPCABRE R & E ZAVRHEIC X 23 BETH 528,
30H, 12% HTRLE, ME OHEZEoOREET Y FR



4~ M OPCABE ONCABT# % o % ipolz B9
SMART #E# "' 131 ADO#EER & 7 OPCAB/VEHE AT -
72RCTC, OPCABH# & ONCAB#:E ClIERDAA R L
757 FRTERIZED otz ERIEET5ETL S
57 FRFERIZER o7z BERICE L TIE3END
SETOPCABHETHE S AN, THEIZNT TRREIVNE
b WVIRERTH 7287,

KIS b REEREE R/ EHED SN L 5 RCT (JOCRI

AERYY) ASHEAT SN, RPIEEEHE S 2iUc s
EFE, WREIHEISREIIRRO NP7z, 757

FMRFEEIZOWT Y ED e h o 7.
NSO S HEROKER DS, FEBREE RIMVHEIC

Yo THEFT N7 OPCABDii&E L, Mifas4ERiECTT
IZONCABDZNEFETHDLEVR S,
8.2
OPCAB @ volume-outcome
relationship

Benedetto 5 ¥ 13 K FE @ 7 —% ~X— 2 Nationwide
Inpatient Sample & FI\ T, ALRHEDAERE B D %\ &
Jii 5% O A T RE GBS FAR BRI &) R ET 20 %
OPCAB & ONCAB & TR L7z, 282l L CABGE#H
IZBWT, ER29BIRmMO R, FR 19 BIAT O EHE
125 OPCAB 1%, ONCABIZILEX L THFMILTEN S
Moz MR 164 BILL AT > T A ftiak, 4R 64 510
J:%ﬁofwém%‘f %, OPCAB f%ﬁ‘ﬁﬁtﬁfﬁyb?; DEIES
W2l aRL7.

8.3
OPCAB 0 &fif%

8.3.1
SURTHETORIE
Puskas 5 D#HE TP, STS 22 7 TOFHIFETZH A
25% Ll ETHIUE, OPCABDERE DL TR FHISET
KETHY, FRIECERDSENIIE ZOMEMIEHEETH -
7o, STST =4 N=2A% HWi-KHEL VA M) —ThHHE
BoOZEDHEWHEINY, £\ IEDRCTD A ¥ EHT
T OPCAB TOTFAMILL, LitHsE, M EDIsE

T, VAT T 7 ANV EL RDIZEFERIIKT T4
ZEATRENT

8.3.2

KER/ —5 v FOEE

KENIR ALY &350 OPCAB, ONCAB % gL 72 A
FIRAMTO 12k B, KBIR 2 — % v F OPCAB 2 INAE 2E,

MILT, A, I, (CHEMIE), ICUGREZ L S5

$6E CABGDFH

DI DRI TH -7 RKIED.Ls H;Eiml%ﬂﬂ-?— 5 N—
A% AV METTIE™, OPCABIZBITAWET /34 Al
HES A R7 5> THATE D kti“ém, FUARGRR I3 2= %
BDLH 12D, A N7 T TRET— B 5
WL o7z

8.3.3
BgE~NDEE
STS T = R—=A %M L7-MHA T T~ v F > 75

TlE, MTRIEHEAEIL T 61Tl OPCAB CHlfiABENFE TR IfI
BT HIAT ORI L72™. Z OB R EH%
DL ) REUETF LTV ABITLYBEE CTH o7 AR
O LEIME TR T— & N— 2% FW /25T TH, eGFR (Gr
BRI ) 530 mL/min/1.73m* % T [0 2 fE 5] Tl3 38
DMLEENT~DOHATHS OPCAB B TH BN T 25725,

8.4
RRi#EZE D FETE

RCT D * % f#HF Tld OPCAB I MATZE D ESFER # KT
g7

0.
fiish oS 7 ~EE

9.1
S X—T T

K45 MiREFEAA—I VT (Fl) DiERE
IEFVAUANI

i IEFVR
GSA, 2

AVRYFZvIU—> (ICG) ZRAW
Jz IFI (& CABG fiiFDd I S 7 Mtz Ila B
et

9.1.1
HEEEMNSHEE LTS
TARYMRIRGEE S A LTRSS L Y R T =0
771)—> (ICG) &, 19554E12 Kodak FF7ERTIZ & > CTRIZE S
M, 1956 ENHERR CTHH SN TV A, SFEF 2/ EHHE
W CICG % V72388202 & B Tl R SChv e S 7z,
LI VR B\ CTIE 20024E 12, 1CG % v 724l
A A= 27 (IF) PO THE IR TH L. 20
% Taggart, Reuchebuch, Takahashi, Balacumaraswami
SHKAEIFICZE A7 5 7 FEFMIC DV THE L Tw

65



66

LEREHIREEDMATHET A 71~

%5580 2005 4E 1213 K E FDA AT ICG % F V> 72 i B R i
Han L Cwh, ZNnLENE, CABGHlTHR®D 7T 7 ME
e LT b7 v Yy Mo A Alfist (TTEM) 12X 5%
HEEME: L2 e o728, IFIZ WA Z EIEY, Fifih
B L 72 F TOIRRETNA 8275 7 b L HOOEBIIR
DIMFIREZR ) TV Y 4 A TEEICTHETESL LI
o7z (H6).

CABGIZBW\T, W&V I 7 stz s —zfh
ZRESEICHERE S 5 2 L1, o BdER BIco%n5%. B
HEEHENTWBHMTH 27T 7 FEEliEO T, IFHIZHR D
JEEEAE {, CABGOFHIiT /N4 AL LTHEH LD,
7T 7 MNOAT =T VOFFASALET, T— FERAD
WL OBHEEICEES T, XKBHERL 2w ens
EAREDHTH 7T 7 MMl TdH 5 P> HY,

RIRD CABG AT B0 60% L ETIFbI T\ b4 7R
> 7F4i (OPCAB) 3™, BELFEMxLELL, 7T
T MR T BN D L. D72, TTEMIMGT
FHIMA, AL OWMRIZ LS 757 NErliEE IR 5
ZLIZLY, BORMWEREBLZENTES. 20114FD
ACCF/AHA 7 A F 54 %9, IFLIZ ICG D% H)
L TCCABGDBEDOWE 75 7 bOMEREE({GIL S 52 &
WX [HEERYICT T 7 SO TH) 2 & TE
LMl THHEIN TN D,

9.1.2

R RRYR

2009 4RI KR EIDO SERERR > 4 — (CMS) 75, ICG

AT F174% (LAD) 5835 [EIhER: (CX) FEiE

6 ICG ZRLlihEXA X—J VT

LAD, RCA, CXDEBEEDI ST bA X—I &2 GZHBITIRY
TED.

x 7oAl e &5 IFVA) 247- 72813, 1Th%
Mol BEL D STEREH AP HE S ERE L D2
ExHBMICL, JEEEIIR & EBIIRICT T A ICG & 7z
IFI (IFVA) Z B & L7250 $72, SEEE 7 R
7 5 i 5% 1§ (NICE) @ 20044E D 4 K5 4 ~ T,
CABG 2B A IFNX L& OHEM % 75 7 NaHli T
HHEEINTVDLS,

Balacumaraswami & *?1%, 26640 CABG DY 4 7 5
TErDHB, 3% 8A) HIMFEAETHLHZ L% IFITHR
B, s aiTo72. TTEM TR 10BI08EE (757 110
AR) THLFRAEATRE X 727%, IFICHH S 22 72 L3 % 1
L7272 0BWYE I Th o7z 75 7 RO S
DIEMESICBWTIFUEITTEM L D 3 ENLTWEL E LTV
5. Waseda b ¥ 1%, CABG# HifT &7z 13761 (757
F5074) Zxf512, IF1E TTEM, it Bhikises %
L7z, TFIICC6BITY T 7 hOWERBAIRIE SN2,
TTFM TR SN rolz. —J, 21RO 757 b T
IFI T BIF& EN7225, TTFM CIEEHY & 7R S
7o IFLEM &7 7 7 b o2 ICFHMEC & 25 A%
FHETHY, PHHOHEMN LT —I12L57 57 MREE
F#ETEXAELTWA, Desai bl 10661 % /5 & L7
RCT T, IFI& TTEM DL %17V, i@k &
BEL72Y. 2R, IFIETTEM X 0 EE CHEICEN
(P=0.023), 777 MAEZWOIEHELEIZ B THEL T,
HE L7

9.2

cSVIvy b A LIS

CABGHlih o 77 7 MFillilE, CABGOE O L, #E
FOZDICEETH L LN, L OmLTHRE SN T
L. Ml & U OEEIRERE, ICGIZ L 5 IFISBE
WG COFREREMEE L, 757 MEERET R
FHliEE B3 5. EEIRE ISR EN THEM L ES L0 T
MRl L L CIEARME TH 5. IFUIIENES I2/T 2
LAT, AHEOHERH LA, BIRTIEFZERLLT
PR QR CEh= R ATTRE JE IR o111} A s E/ar: oY (M i
7208, FHREEFH AR <, 2WRICHIERIC & 2 FFHiliANHE L v 2
ELHDLY FNRICHRTINT YUy Ny A4 AR E
(TTFM) I CHBMOH 2HEEThh, bob bl
B LTV a7 5 7 baHilidcd 2 . FRMIE H XY
757 ME, JEs s (PD, R 740 ¥ U iR
(DFD) "% < v o, CLLEREAIZ LY PIRR DFIZSHE)
FHIE NG, NS 3ODIRIENS, 7T 7 b, WEIZH
DR, AT REDPERATICEHIET 5.



9.2.1

95T MNRE

TEEBDR ML (X M D B EF LT & 5270 0, SRR IS
TN b0, 777 Mt d FED 7 WA Z LR o
WA TE S, L, 777 MiitEofdEs 7%
WA RILIRIIMR A TR T E 2 WAL, T
A, BRI DT T T NG, AR & oY)
ERERE ) LEPD 5.

OPCABIZBWTIE, EEIROFED 1A T O D572
CIZTTEMIZ L BFli 2179 S EATE 5. WAL T
BRI W) & T 72 SR O A & AAG L L3 W7 F O $E 45
HREETTBLE, YERIEMINE O, OWER7Z L oK
Bor7 77 Mijis, @QFiRELERL/2LE207 77 b
MR, @AM ZMEWT L 7-E 07T 7 i E % lE
THILIZXY, YA DAL & KRR AE PP ZE %
EORED 2D, F 72, BREEIIRINGE S 777 7 M it
SHEA (competitive flow) LTy, R EZ TS
% (%46).

ONCABTIZ, 3 XCOYEI#ED-T, (LI A0
LI MEATRREO SN LIREEL oo T s, IEHER 7
77 M &GS 5 2 LA REE 7 D,

9.2.2

HENEHEHRIITD « U J188

FBEREPLIZ [P = (RAE — R/ E) /P
| CHIBENS, PHUILY) 7u—3F — 2 EIRPUMEA TR
Hanb7:0, SEDTRLEEIET 77 ML TE
WIEHIEDSH B EE 2 O, ENEEIIROIAZEOTERAT, 7

$6E CABGDFH

57 NOESERPAER ED N T TN, KW ETED kS
TNEEZD.

EERM 7 1) > 7485 DFLI [DFI = 100 X JLiR 5 &=/
(PErRvE = + DGR E) | TR SN D (B %), O
BHUTREDOE =7 HSTHOY — 2 T TEIGHEHE LT,
e e & IRl E 2 59 %, DFIE Y T 7 Mt
T IR R OE G2 KBS 5720, BEIZEN
R EDZ {, BEIRIMGE L COZLEDEH N EE L
YN

9.2.3

BYPSOE%E

TTFMIZ & % 75 7 MA OISR, frfarsiom R
IS LGbEMEC LY, ST T 7 PO
HWREL b Hhy M 7MHE LT, FH 7T 7 Mzl
B L Cid 15 mL/min, 20 mL/min, BIikZ 5 7 ~ ClX 11.5
mL/min, 725@EIRAIE 15 mL/min, HEBIIR%£20 mL/
min7z EARE SN TS 7 prizB LTI 5K
DFIE 50% A HZE &) s v, — iz 77 7 Ml
FET20mL/min Bl L, PITSRGA Yy b+ 7MHELT
HEdEIND.

HWEMAZ Oy b+ 7l 5@ 254, TTFM®
YRS, 757 FOMELRON, WEORELROH, Fh
ELEIGEBIIRDIRE 2 DD T LT, HYEOLENE
DEMEEETRETH S, TTFMIC L =00 & & b
\2, TERERHMASTTRE R €47 74 E OB, 757 MEF
MOKERE % 6, CABG OEOHERHZIIHI R TH 2 ™.

FR46 FSrIv by A LIRS (TTFM) [CB132T 5T MIRE, AEHEEE Z O

IRR
20 mL/min Ak
FHI ST MRE (QM) [
20 mL/min i

AR,

[EERE L]

BIREEVEREED S LD, PIDEWSEIEYIEEICRIEN DD PIREE

W& B RImOD kA

BOBHIRFIRANES | omETHRBADRET | FERBHIRKCES, DABKMEORE WaSRSEREIEL
QmiEnn iy BERARAEICRIEIE L
BOBBHICREANES | omfET WEERMCIIESL, MRHE, iR
5558 957 NIADEFHEDEL
) B
5LLE VAT, VEERRERIOES
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10.

FilRROER

SEEBH AR IMLAT FF B OO AT AR B S LA C Ul < B RK
N N L A QR AR

RIS CTIZEEREED T — & N— 2L DEN =720, 4
NIHERLBN B SR ATV, WD) A7 5RO 74 %
T DR TH-72™. EEIIIEHARREEIVEE S
DT o — MEATE2RED90% UL EORERD & FAHERF] &
FRCHZIEEL, EE—OT—5 & L THEHRE L
TE™ ZOWBIF 19862 HATbN, ARIEO.LI
BNRTROMET L LTEDLOTEELE®RE LD, —F
T, MHEREEHLEDbE TV WD, FEFOFFEREAS
RSN WHBECEIRONLDATH L. CABGD
BERBIL 2003 4EEHEY ¥ — 27 & LT, I SHURIZ A @I
\Zdh 5.

HASE BRI 13 200245700 5, EBIIR T4 1245 L
L CEREMZ2E T > 7r— MR, BRIV
7% JiAT L T %89 300 D2 b ORIE A L HTED,
EERIZF 6 EITH L. ZOERIIFEFAEZOT 27 4+
TARMENTVL Y™, &FEHIZEE->THRVA, K
HOEENIRTFAIBI T 256 A M5 9 2 THERERE W
2%, 2017TEEDOFEIC L H L, OPCABDEI AL 64%, IE
UL Bl CABG T 1.52%, #) 0 O fF K CABGT
0.81%, ANTLHi~DF4T (conversion) % F\v> 72 %) A

5419 OPCAB T2 0.61% TdHh - 72 %,

Wik COREBED 7 — & X— ZDOFAEIIN AT, L
NI COBEFFHAMSME L 2o/l e T RER
0, ARIET O LB SRMEIRC 351 5 AT B S EE & vk
L7 &E T —F N— AR OXGENE T -7z, % L T2000
A H AL HR M S4BTl 77— 7 _—Z (JCVSD) %% A
& —1 L, CABGFMEEERROHIA SN, ShkEikE
MM S iR Tdo o 7275, FOBIEAIZHIIL Tz,

HADERBBED T — & X— A0 513 F DA B %
FEICAEREE DT DTV A, 20184E D KIE STS D
I2& 5L, 2016451213 156,931 61> CABG 3 & k&, F
MFFEEE (30 HAE L + BENFELD) £32.2% T, OPCAB D]
BI13% TH 5720 RIETIXICVSD A S 24 F Lo
T (2013 ~20144F) OFED20184FEIZ R SNTHBY, 0
24T CABG I3 32,0001, 2EDOTAIELTEIL3.0%
OPCABDE G 55% TdH 72 50%2, FAlrsE - RIL HEpH
N CABGIZBE S £ 2.0%, X5 I|2F%A OPCABIC
MAHELI%E B, AXREEIRIVE 2D T >~ r— Ml
ETIEINID L RVEEAEBIT SN TS, T—F I
EORZEME, FHMELEET DL, JCVSDHEDIZH A
HEIZL)EVEERIND.

CABG O Tl B kL, FRHE & L CREMN GRS
BATT HBRICH S OREE B BINICEHET 572012, L%
RURDEDTH D, ZIUIHEHED A7 5 FHEEIZ D
HLEHLEDTHY, WE - IO RS TERDETOM
WCHEOB BB S AT ADVEINDL L2 EL D
DTH5.
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1.
TR NE DT D DiaEEg

K47 PClOEAHESICETDHBELIET VANV

PCIDF:

i IETYR
95 2V
HEAER AR SHE (RMOFHE) (CED ‘
< PCI
AR—=I VT A RTDRAT > hDERE L A
BRI, ERIMEZEERUCTRMmITER A
HMmEEHE SEASECERUE B
PCI
FEEYABESEFEZEBDEILE A

HHRTHDHTHOPCLIL1977F9H 16 H, Gruentzig 512
LB — 2 F T BRRA (RERZ v g NV — > A
TR : POBA) CTH:Z BT 72%Y. 20 104E14 0 198645
IZ1ESigwart X°Serruys HIZE DT A F )V AT >~ b (BMS)
HMEIEA SN, TR OV — VIERR O A MZEIC RN R
AT LIENHLNERY, SIS L7 BP0
—77, I BMSHERFIO30% i EICFAE L T AT~
FEEZIETPCIO 7 ¥ L AR EFrsh, RERMET
otz INEWRT A720, ATV MR T T b
A= s L7BEHIE A ASRHFE S, 1999 4:121% Sousa
BIZE W R OIEF FE AT~ b (DES) OF#E AT
bz o X HIZPCLIEB L F 104 T L IR & etk
RFFCET

45 1A DES I I8 S 2 7 » M e %E (VLST) &
VI RREN D72, B2 DO DESIZ Lo TR S,
HSWBHIRHE - 4 TDESHVE—RIRDEE L L oT W
5. ZD720, S HBMSOEFNLIZ LD THRENTH 5.
FEEE 2018 ESC/EACTSDH A K54 »TlE, §_TD

E£7E PClOFH

i

PCI CHL D DES 2385 & L TR ST % ),

D XTI ZADHEAIZ L 5 TPCHILE L 72k
WREHND L0705, SRIREGCHEIRH A IO
HHERZ ClL CABG T 5 FHAUGERIR AR ST
WV, FIT, BN B0 S F EFE R BE)NED
LNTEY, FRUGEIILML 72520 PCIEARNGEE
BEASHEIR SN TS (FRAT). SHOPCIOHE L V2 5.

12 HIFFERBRYSR 72 BERH (B2 LD EH) |2 HD 72 PCI
ThbH. ek, HHIZK BRAEEOFHMIZESNT (T4
DHEFA A R T) PCIAHEAT ST E A, MR TiiE
I (FFR) 123629\ ($4b b EIMA A FC) PCl % FE i
T 5 & OFMMAY, DEFERRER, FAME#E% FAME
28RBS X ) KO THRE &7z DEFER BB I
IS4EDBIME RO HE SN TH Y, Bl iRm0 ER
WL DRI A FTPCIZIEH] T2 2 L OZEMAVREN
72 EmEHNANPCI EEYHEHEE Z LKL
COURAGE il & BARI 2D A TlE, (L A X2 M
B9 % PCIOBEM PR ST RWnps™ Y, Riis
A FPCI & 3R L % LI L 72 FAME 2 i ER O 54FE 038
PRCIE, SOOI BT B PCIOBM DS R E R
7)«: 860)-

22oOHIE, MENTI—HA IVUS) 1L B ATV b
WL TH L, IVUSORHIZET 587 > A3 E)
BRFEFET (LMT) JWZE 7 EBHERZEIZ BT 5 PCIIZBEE &
TV, EEAA FOAT Y VEE L IVUSH A D
27 v MREDall comers RCT A TH1, DESKTH -
THIVUSHA FOAT ¥ MREIZE S I Z M LS+
DLUREED S B & AR E NI,

30o0IL, BEMATHETH S, SYNTAXRAIZBW
TPCLIZCABG & 1) b mFBHIZE S, (LA ZE A PR
B o720, BEMTHEOEHEDENP—RTHSLE
BEINTVE, REEMATHED 72 BHIT BT
4PA%E (CTO) JHAR/NMIEIRZ T 5755, CTOIZHT %
PCI D BRI ERIRAGIZ M E L7250, 72, /NI Ik
2 EHEAT NV — > (DCB) 13 DES IZVLHY % BifE2s i
fFCT&5%Z EATBASKET-SMALLRER CTH S 2212745
7250 Lo, B RESE2EB LD 2 Tnd
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MATH®EZ HIFTRETH 5.

FHRUED-DIIT O3 OOEREN Y, FIC Tl
AL CEETAZEPEETH L. Bl T
I GFR) #'4 FC#tx e L, IVUSH A RTAT >~ b
AREL, BEICCTODFHHKI %1572 SYNTAX 115
1, F SISO GG E BB L - BRIZETh D, =
DFERIZB VT PCLIZ SYNTAX 53Uk D CABG BRI L9
DEAERIEH S LRI LY. Fhk b, %
WMz 72 wbiLs PCIOEAIZIZE P EOSR A H 5 2
EMIRIE SNz F 72, SYNTAX Tt ERIE SYNTAX
BRICHI U TEBI & 72 ) OGBS 4,008 Z 5 2.6
JRZSIZ, 3AIRZE &I S N7 REBIE 83.3% 7005 37.2%12
WLz HEL T A, BYNIBETL, iz PCIEAT)
ZhiE, FRUGEICHEGTLOATRL, EERBHENZE
HDH AN GRS CTh 5 L CE 5.

4O BRI L, A BHE & @SR EE % 58
L7:PCITH 4. REiio itk A& HE & S ED &
PRHEIFHRHERTTH LI LPESN TS, BEFEIR
7 70— F IS THED A 7% 5 3 1R BHE DT O
BSOS, KBREIIRT 70— F 2L Z LA F BN
TREIT G 8D F 7= BARREICIE U 72 3 3 =
TTH 5T 2 TRIIFETH 5.

Z L ORI, BERR, WIUE, PREREE AT, e
I Lo 72t BT fE R R T O B B & H e 72 Bl S G
BTN Z, BEE S & OEEEIE O R IE R EE)
HEOEEOERTH L. MITHEZROREFHRITIEHSE
HYNEROFMCRECERLZEAVRENTHY, FhlRk
M) A7 T 5L B2, BILA N> MNPH & B
PEAPHE) A7 DOINT v A% B8 L7z Hiiie ks Em R
&‘% 868,869).

2.
[ -
7 Ut X BB
%48 PCIO7 I EASMIICET DHEs
IEFYALAIL
2 IEFUR
ISR NI
BEERF ITO—F5E% TS, A

LW EE L PCIE O T 7 2 AEBAL & L CARBREIR 7 7
O—F L EEHEIIRT 7O —F OELARCT THEE ST
Wb FDfRFEIE, RIVALS R & MATRIXE B C &

Z;) 870, 871)

RIVAL i BE Tid 7201 B 2588k S, 30H 7% GEL,
UIHZE, INAErP F 7213 CABGIZBIFR L 22 W) 13K
BREDIR 7 70— FREEBEEENIR T 70— FHET RS Do
7S, BEEEIIRT 70— F RS OHE A B &
72 ONH—=F I HR0.30, 95%CI10.13~0.71, P =
0.006).

MATRIX G5 ClE B AE A 0 8404 Bl 3 B dk S 1,
H I A BRE % 00 L 72 30 H @ net adverse clinical event
(FZLIME A N2 (MACE) F 7213 k) 72 5 N2
BARC 3 F/213 5o kiid, BEEEIR7 70 —F#TH
BFIERTH o 72 (KHIM1.6%K2.3%, HIkY 227 0.67,
95%CI10.49~0.92, P=0.013). 7z, #EER7 70—
FIIHIC RO IR T A fERR T Th - 72 (1.6%%F
2.2%, AU A2 0.72, 95%CI10.53~0.99, P=0.045).

BIEF7E & RCT % 872 60 75 B LL > % % f##T T,
B EIIR 7 70— I KERENIR 7 7 0 — 12 e Lk
GHHER 78% K5 L, FHIEZOE M Z 80% K H 3 & Hiis
LCn2* 72 BEEEIIRT 70— F LB ED)
27 R T &L E QMBI N TS5,

PDibars, —#eiy7 PCHAHRFHIC B W TS EIIR 7
TU—FHfEHE L 35T LRI NG,

3

EREEE) L — > MR R

19774:F 2 —1) e TIEF 5723V — 12 X % PCI (K&K
T LAY OV — & I TE R - POBA) 12132440, £< D
A o7z. ZNTHLZOREFEEIIHIITH D,
ZDIHER L To72% Y PCIL R R AR 17
B IR 2 Al (PTCA) & XL, percutaneous (K7 1Y
BRI R ZERNEIC I D AT — T VEENICIHEAT LI L),
transluminal GBS 19 BYAR O NI 2> S AT I 5 F4%),
coronary GEENR : FHAMTHONHEEMINAE), angioplasty
(MAEFTERANT 7NV — 2 T —T V& FWCIIE % T3
LFF) QLT L -720DTHo7:.

PTCA D b /BT ILIE b X OIS RE D BEIE R
(disruption) T&H V), WHEOEHERRIZE DO T/HIE W,
ZD720, NIV— X BPRO B TIIIMEEEDHEE, 1)
a4V GEPEREE) 2B EIETEY, BRICEETS
SVEEEIIRPAZE R IR PR S E Th o7z, W%
INV— A ZRPFRITED TR &8 8 2 idmh
SN2, BREGEDO R E 210 FISIZES 2o 7255,



4.
NP RXGIVAT Y b

NV =N K BIRM ORI EEO LR AR 2 ) 7§ 5
720, EEIRNIPEZ S22 T a4 Va5 T & LT,
IR A T >~ S OBIFAHED HI. X7 XF )V AT b
(BMS) O JiE 51 1d Sigwart %> Serruys & 12 & % Wallstent™
IC& o TEABT, 105V — 12 X IR R OB R %
B & 2 2 MEAEORE ISR RE B L 5 20
%1994 4E121% Serruys 5 12 & ), Palmaz-Schatz A 7 > b
= W7 IR CHID CORCT Td 5 BENESTENT #tEfi 2t
BiAT S 72 ®Y it RIS LED 51661C, 18O
AR b, PRI R EL NV — > B 76 6] (30%) (2%t
LAT ¥ METIZS26] 20%) EAEICESET (P=0.017),
F - R ENIR 2 %2 CRTAMN L 72 F sk Z22 b /N — U D
RWICHRTL AT Y METIE2N%EAEIKERTHo72
(P<0.05)*. NV —2 12 5 AT OB
BENESTENT itB&12 & 1) iy 72 %),

ZERBBIRE R 35 BMS# & % O DAPT I3 i ik
1 HeENTEBY, [MSHh0BET1» HLEEOP/
ARIEDE I 2SANT] fE & HI B S AL B AEBIIZ R LT BMS % 3841
TAHLIEWEAREWNEVZ L L2L, FhaEolzod
DAPTZHIIEL 2T T 52 WKL TH->TH, HDH
WEHIY) A7 25 B IS L DAPT A1 #» HTRCT %
ToTH, BMSIZHROIERELEAT >~ ~ (DES) %
EIAB A1) Y b A1 DB NI EAUREN T SH5758)
20184ED ESC/EACTS DA A KT A ¥ " i3 #r bt DES
T RTORNTHEIEL TWD, 0720, BMSIZH
DO DES DAL, RO CHF SN LEEITED
OTHRLE>TVD,

5.
ERlBHERATV b

F49 EFIBHMERT >V~ (DES) DiRE
IEFVALRIL

i IETVR
ISR (2917

IARTOD PCICHBWT DES Z5 1 EIR
ETD.

A

PCI#OFSZEERIE, BMSIZ XY 20 ~30%FEFE F Tl

E£7E PClOFH

T L7228, KERELCPCIDOT F L ABTH A Z LK
b E o7 kAR R 52 LI2E o TPCI
DL %o - OHEHIFEHEA T ~ » (DES) TH 2™
NS 5 2 $0] 9 2 3 O SR T 512 L o> TR o &
IRAEDIRIRIAE S AL, FRIMAT R ESEDSBICAC T L7z,

5.1
51 1tHY

PR TR TR & L7 DESIZ, f —AF—BD
TIPS IR SN RIEIHIEECH L 2 01) LA % vz
) A ABEHEEA T (SES) Th o727,

v b TORMD (the first in men: FIM) DES 4 & O i iR
HEETIE, 67 HEOFRAIZ0% T, 34EZIZ30651H 15]
BT RO T DO AR TH -7, Serruys 5 IF
238 Bl & xR & 7= L itk LRI ZE RAVEL #5% €, 62 H
BOFEEF0%, 14EHO MACEFAHS5.8% & 2
e R A S L7220, [HEEIC SES & IV 72 & H 12 KHL
%57 SIRTUS fERASKE T, ZEmPIED B I IAZEES s
FEAEE 1058 Bl % kG & L Cirbi, SES DEBI 2 AL
HARE T (P<0.001) %,

IS ORI FITARIETIX 2004 4% 5 SES O
MU REE o7z, SESDFETEH, HEMHIFED A T% <
MBI EIE R O 5327 1) ¥ 22 VIZ L EHDE T
D, X708 F e x EERBREOEGR) v =2k
FEHCa—T4 7Lz ) XV EHERT > b
(PES) A B3 S 72, PESIEAFETH 2007 452> & [ FH AT
Heb 705725

L7 L DESIZ, OB PRz iiflsh & 133 E 12
FEIESEMEA T > MIASE (VLST) 7 &, DESHRA ORE
WD Z NS E ol FDOISEZEIL, Rotterdam
25 O TIZEIZ 0.6%FEE, RIRIZBIT 5 SESHE
507861 TAEF DB TIE 1.43% TH -7z %5 VLST
DOERELT, A7 Y FREDOTHFNRZALOEIE, Redi
NEEIERL, AT > MRY<—I1200 B RIEDE G- 7% AR
BENTWEY, IEMAREFEIIAHTH L™ F7-,
HEMLZMEE LT 10FRIIZE1HD DESTH %
SES, PES#HH 2 AATZEEIZEDLOTEL VDT, VLST
DFEERITPM ALV R, HEDOERL L TTIERL, 4
HIZBWTH VLST O REMEILH IZATEICBRETH 5.

5.2
F21X, HIMHL

H T ORE 2 s~ <, HriEAU DES T3 3E#Al
IRICY AR )~ — BB RO RS SN, AT
Y NOMERIERE LI ZEMRE (A L7z Frit
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RO AR < — DES TIZBMS & b TH~EH D3
TR ISR SRR R WA, BA~E 50
AT v MIAEIZEEIIA %L, £72VLSTIZOWTIE
BMS L A% LI TH 5 L ST %) Ko
R A HEDOFEGRY) v — 2 L7242 #CDES TH 5 =
AN AABEREAT 2 b (EES) 13 20104EA A S
TWh.

85 3 1A DESIZ AR N E AR ) v —% R L, — %
BHZEF DOBFH & R < — D BRI % #& 2 72413 BMS
CRIBEE 72D, 20154ELIRE, A N T b S AR
RY ~—% AL 72 E31M L DESHAEY L Twb
(Ultimaster™, Synergy™, Osiro™). Z ®ARIIMER
1)~ — DES L MiF AR ) ~— DESOEFHII K E 203
T, SFSFEREERIFEDEMS N TGP 2ok
TlIME— BIOFLOW V ilB& 7%, 12 » B OBEIREA S
2B LTI AR ) < — DESIZA§ 2 AR AR ) ~ —
DES OB %3G LT 5 (P=0.0399) % LaL7%
255, SORTOUTIV TlE—H L7z RIFFED b TW
W T HHIDAPT (LEMIETIE 1y A, 2
FEBERETIZ6 7 H) % B T17 o7 SENIOR R CTIE, 4
AR ) < — DES 1 BMS I2AF L 2242 BT 5[4
PEE, HMEC B BEMEERLTnE Y,

DL HZHE2 RO DES &3 MR D DESIZ Y T AR
RELTHOBRTOESEHLDD, HAHETIUTED L
) GRS R, WA TASN LD L - 2R,
SHOBGETRETH L. BUERIKMEH SN CW% DES%
FRB0IRL7.

INHHIARDODESOELZIZ L - T, B EkzEE)s
ML o Tz, DNBMIRE, SHOEZ, /NI, CTO
JRZE, AT v NANFERRZE (ISR) TR 7 E12x4 5 Bzt
AN (BRI A THHRAERIL10%IT) A sn
7222, PCIOMISIIHER, HEREED 5\ 3R
EEN TV LMTHRENE EHIRD>TETW L. [
FRC SMEEERERE, & 0 blF ST RAELLAGESE (STEMI)
IZBWTH, JTEBMSIZXTT 5 DESOEM AR S,
DES HHEHEGI & 7> T\ B WY,

6.
1FRINIL—>

6.1
ZEZRIFERINIL—

FEHEAT NV — > (DCB) IZIRIEEDEWEEY (0S27 1)
ZE X)) &NV — 2 EKHH S MEBENOER I OFA5 12
INVRESEDLTNAATH A, NWV—rOMHHIZE-T
BAEICEEHEDOD, AT v MNFEEIIZETH S
EDOIEDL . BMSOFREZE I 5 H 57 IE POBA
I, i DESO AT > NHAT Y MEE LA T
HHA, EEIIRE OB HPIEESES (late lumen loss)
IZOWTIEDESIZIZRIE WV EHRE ST B985 —
75, DESHEZOTIIRAEIZR S % DCB DA HMEIZ—HT
E7 <, e L b EMINPEIRZICR L T DCB2sHit

& 50 AFITERATEELS 2 HCLIED DES (2018 £ 10 AR{E)

ATV DTSy hTH—L

RUNY—0—F 45

“HERUR—O—FT 1T

Promus Premier JS5FF - o0Ah PBMA. PVDF-HFP INOUALR 2~4
Resolute UL hEE PBMA, PHMA, PVP. PVA V&0OU LR 1.6~25
Xience UL - 204 PBMA, PVDF-HFP INOULR 3
EFRINER Y —0—T 4>

Nobori AT VUVARTF—I)b PDLLA IAZF U LAA 2

Orsiro UL - 204 PLLA 2OULR 3~4
Synergy JS5F - o0AL PLGA INOULR 2~4
Ultimaster UL - 204 PDLLA, PCL >OU LR 2
RUN—7EL

BioFreedom AT VVARF =) - XA AU LA 2~3




fCDES & 9 b EENL &) Hidid v, FRICELTY,
BISH CIE RO S5 5 T3 e 20 I 2 55
LIFFRISHAEL S, Ay NT—27 AZEITIZ L 5T,
FrA DES B & ' DCB I FHIMATHEICE L CH%TH -
7oL ARSI N TV D YYD DCBO/NMIE 2R 5 H i
LARESNTEY, 3 mm A/ NMIEFHEBIIRFZE 12
XL CHDCBOEHAURETH 5.

6.2

HhyF«2INIb—>

BT A YT IS — 21T — T )VIdiEH O POBA Tk
LIS WG OIS IR AR OIEER 479 2 L Hi L L
THRSND. 7NV— Y EHIZIE OV — » ORI
FIZ7L—=F ) 233 E 7234 iS5 Tn b,
INV—=2FHIE - RS2 & —r iz iAEn T
WAL T L= FPREHN, 7F—27I LT sTY)
DiAdg e ANLZENWEEE D, ZODKE) TERY
RERPIRT 52 EDTED, KEREEIRFMEZES 2
LR BRIENEIRL ) 2725, WEIREEILDO ) A7 D35 5.
TRBEDSHE U723 B S 2 BT L, fAlED S B~ ) =
YR =R 5L L RETH B,

FRIROLVE TV AIIBMSEERI O v T4 ¥ 773V —
YE O EFEE ME L7 REDUCE NI ER AT 5 ¥V,
IVUSHA RTH T4 ¥ 78— % HiH%IZBMS % 5
BLBEORZERIL6.6%T, BEHNARTHY T4
TN — BRI BMS & & L 72 BEO A2 17.9%,
IVUS /I A FF NV — 2 IE LR % O BMSHE D 19.8%,
WEFH A R0 — VLR BMSH#ED 18.2% 2% L
FILLBIFTHo72. ZOLHIZIVUSHA KTy T4
YT = K BIRERTLEDOH AMEAVR ST 5.

6.3
AaA7YUVIINI—>

AT TNV —=2 (T TFAANT RN — 9
F—F), FZTANSE* NV—>r 1 F—7 V) I, wE)
WREEFLD Y A2 ZIH L DDAy T4 > 73— EE L
WRex 7285 X912, REZTL—FTlE %74 Y-
HEDIV ALY NEEFLINV—2THDL, BEEIN
W= H T =T IVTITILRMICA) vy I a2 L
THABIEPEON RV EE SN DHEII L, BT
IRV CTE 5.

E£7E PClOFH

6.4

N=Ta1=IaVBNI—-2hA7—=FI
IN—=Ta—=arBN)v—rh7—7ViE, /Nv—2F
REFIZOEME 2 MR L, KRR ORI R EZ R L7
IN— 2 Th D, EEINRZELR I E T = PR H 2 A5 k1
THEXICHWS, N—Ta2a—TVaryv—H—FTHAFK
TA X —% L TBL &N — 2 imE~ O Mt HERERD
RPREL R 5.

7.
PTLI R=E—=AT—=FTI

x£51 Z7FUIME—AT7—FTILD#EE
IEFVAUNIV
H#EE IEFUR
IS5 LAY
ALRZEICN T 20—5 I L —5—(FH lla B
SIEERRZE S B MR e AR m C
BT (DCA)

BIREZ WIRT 2720128 % K DT NA ADFFEE N,
1990 EACHTCIE T T L2 I =V AT 4, L—HF—T R
FARE, Za—TFNA ZEIHINDL T INA AP A LT
sz, L2 L BMSIZHE L THIR R BRI UGE
THLOTIEARL, BASNIMAZ FEEENLD, A
MBI ENDIZES D272 b DA,

71
O—9JL—%—, F—ESNTFFLY
=—hF—FI

O—% 7L —4— (BRAEAEEEET T2 M-
AT L) DDA THERINIZDIL19974ET, 2D
MER IR AEIIEN AR 22 7N A LW LEDT Cld %
o7z UL, BEAIKALFEZ I D % B PCI
DEAEZT SEZHEDORETHY, u—y 7L —¥—
FENTEEZIILO L LAEBEAIKURE IS L T
HDHENHETIE, —EOMMEMEL L TWDE™, CVIT
LY AN =90 SRR EN TV B A, 2014
4, 20I5FEDPCIDH) bu—F 7L —F—fliffli33.2% T,
FEAIEIZ13%, 07 v BF—F120.6%DFERT
Hoiz.

2017 I AIKILRER O — I VT F L7 FI—2
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ZF DO LD TN AT AR SN TS, 5
BERIRALIRZE R Lo IR & 5 Tl 2 M 5 2 &
AYHET, ORBIT IFER L COASTRERT, KL
OWIEAINT 25514 2 & LCOBREILRE SN2,
FH AL T Y ARE ST VD EIE VAT, 4
BOT—5 LGOI\ OEFEDPEETHS ).

7.2
T3t S En A3 BEE D BR it

Jm R BIIREAE G R (DCA) 77734 A1 2008 4E 12
e Ik e o T 72720, BIRIOTA BT A ¥ 25134
BRENTWAS, BEBD A —H—2 X o> THEIFL, 20154
AOFEHR SN TS, BHIE BMSIZR 2 B 1%
IR 207278, IVUSICTHMZEREL TIT) L) 1% -
72OARSEtEE™  ABACASZER™ 72 & Tl BMS & ik
LCORMZFHIEREZRL T/ LarL, Z0OHEIC
DESZYEH; L722 L2k, #HRMICITFEH SR %o
Tz,

DCA I FRIRZE I BT A~AD A ) —F 2 7 bR
TI—=0 3T NP EEDEND Y, SIERLE &
& L7-DCA + DES (SES) i{GH DL Mk L 2 A M) —Hf
28 Cd A PERFECT TR ZA FFMATHFEE (TLR) £51%
EVIEEREL, SHICLMTOY 74 )V—7TIE TLR
DBOTHo72" CDLIICAT Y DAL EDHER
PO RS LT 7).

HEHERTHLDOIEFT L RZEDEI ALY, 577
I 9 28 D RG] oD 7212 DES® DCB & & b IV 5
BT /N4 28 L COMEIRE .

7.3

IF Y U—Y—EEiRAZ R

IF I~ L= —EBIRIZEA (ELCA) 12X % PCLiX
RS, 19924E12hGE 72 L Lail, iR &0
GHEDOFERNTE L, TR LEVETRESEHEL T
7z TOBRFMOUEIER, waethidm L7225, FH
PiEHEY RZsN T hrorzizn, I —EBoktsk
THREEHEOPAAANTHEAINTEZOATH o7 &
ZHD, R=ARA=HD) — FILFEO DI SN TH
JEMIEZ T, 2012 4R ISR TOREINR A >~ 4 — XT3
VASEIN R IR L7
REOTELEFIIL —F -2 X aBHEERTHY, A
PO ZEDOREINRFZ, KRTEFIR (SV) 7777 FAD
MAER AT ¥ SNFFRAE OFENIR & OF O Wil x
WET ARSI ENTVWEYS, TEF Y AL LTCiEHk
PEVEBIOT—5 DR TH D,

8.
EAFRINERF v+ T +—IL R

8.1

EIZEY N

PCI DT MAE N EBIHAFAET A 2 & DN AT R
FIEDFKE D Z L0, WEIIRNICEY 2R S E
T AHIENEEEEZONDLLNIIE->TE 20
—D & LT, BRI AF Yy 74—V F (BRS) I
BT E BRIENT 5700, oY) SIS
LLHHBIRTE(LA 72 < 2 D), DAPT S AREI LR D &8
WRESNDETNAATH A, Lo LEBIZE, HEREAT -
L 7285 2 G LU O DES IS TR D A2 & § 12 58
DMMIEDTIEF L E L, T LAHDAPT 2 EMUEL T4
CENEMEND L) o7

i R 25| & 2547 L T w72 Absorb GT1® (Abbott
Vasculartl) 2SR CTHAEEEN/2b 0D, [IFED) A7
D R SR T HIBR AT 22 > 72720, WEFAYIZ IR
Wik & 7 o7z BRI B0/ N A — 7 — 2/ NSO
RIFZE & L TR 2T TV DA TH A, LirL, £
W=D E&E AT ¥ M TRANIZIE A1) v 23D
213 THY, WEHRD BATAE OB 22 731 AL 7
LRV B 5.

B CRIARIR TR TE L AR W2, 22T
E BRSO EFZEHAEFT TOIVY TV A2+ 51k
05,

8.2
BRS (BVS) OIEFVZR

Absorb GT1 (Abbott Vascular #t: C (% Bioresorbable
Vascular Scaffold: BVS) &N F TR RERT
&% ABSORB 27—t B, EXTENDRERIZHAT Y, $%
< ® RCT (ABSORBII, ABSORBIII, ABSORB Japan,
ABSORB China, EVERBIOII, TROFII) & L ¥ A k
) —IFFEA TN T E 72 BRCIE 2011 4EIZTHIR S T 6
LGB L TBY, W% R E AR 7 Vit
IZDOWTEL DAZRNTDITOINTEY, FRRIINT S
FIMATHEICE L T4 DES & 1ZIZF%Z% T, xR TH
% 552 it DES @ EES & it L T 7N A AMARIEA S\
EENTVE M EHFOBRERO KA TIEAEA R TD,
A YRR C2AELIEORE R &5 &, BRSDI3) 2EES &
DO HIMATHERD BV EOMmELH L.



LAL, SOOI THICHIEIEL 2oTnE DI,
KRIZIZAT 7 MIBAED b A 7% {, BRI BW TS
MUED LD VEVWDITWALEES TH 5. ZDEES
E RIS D RGRE % 55 11 BRS 2SERL S % DI EECTH -
72z b,

BRSO A1) v MIFEEITEH T 2 SFERDEEICHN S X
TC, TOT—IPEZZLVHIRTH 55, ABSORB
IFR—FBORHABDOTIVFATAACTICE AT —%
TIEAPEDIER LD SN TH YO, SH%5EZBRLE
HARAEDSTTL B L IARREAE L L CL BT HEE D H 5.

8.3
T INA A MEFETRE D T DERIE%

BRSIZHREZ RO/ OIZAT ¥ FA LTy MRV,
RSB B C 7O BILRIZEIETH Y, (ERATF >+
WY 2 &) ME R DR 2\ E Ok FoE
BHY, BEAT Y MIBWTHIMBIED) A7 & &5
ESNDBATIIREE 2 ) T v IARSEZ S L TBRS
OFFEZM LS AT INSFIHEL 729 2 TORBER;
WD UEETHBDS, T \o 723 72 B TR A1
KegiEld 3 & U CRIIMARRE T, B 2o TWwbH 0l
VAENS 44ETHE L LBERMEDIMBIETH L. T OFEHK
ELT, ATy FOAREEHS (malapposition) D&
L7ERBIC, e EHICA NIy RPN THEHBIAAT
(BT R I\ OBEIIRESTER S N5 2 LA
EENTWE™,

MARFED 722> CTh & ARIIMEDHH L LT, &8
AT v P EFRRIZZ Y 2 OffRE, PERAE 7 & OFATIR
FDIINNT, Bk 2 MWE R Cliems S Wi L
o ERORI, PUVIMEEDIERA R 2 L, £ < DR
THHATL D, FRZEBEDT 7=y 7L LT, PSP (pre-
dilatation : 743 7 BU YL R, sizing @ a#8) 722 4 A #IR,
post-dilatation : & H CTORILIE) ICHET 52 LLE
EVbNTWD. RAME DT TIdd 575 PSPz EK
L7ZEBITIZA N b DN EATRENT WS, &
NE CTORRREED S Dh o TV LD, NMIEIAEY)
ICRELBRSAHEEIND L, AT v FOKMEOEE
(footprint) & A b7 v bOZEHENL 2D, HR/NMIEN
TEAVNE L 2% 2 LT, FRCSIRIMAEE 2.25 mm Al /)
MM AED ) A 7 BEnE ENTWD. AT Y
NS BEZ &N 2 TR 115 % (embedment) 25 H-
HoOFENETCOHE L MROELREZ CHTEETH
5. BIFOWERT— 4 TldZ D embedment DiFE S 13
SOumAEET, EBEAT Y PO umBEE L ITEDDH Y,
ATy MOSIMAENEIC 2 ) B L2IREE 227, A

E£7E PClOFH

JRAUIRZE TIEZ @ embedment 2314312 & ILd, AR5e4r
T, OWTIZMBIED ) A 7 % 550 5 W BEMEARIE &
NTW5™ ZnEDLTHEET S 720I2IZPSPATE
BETH5D.

U/ IMEEDVEHA I BIICA AT E 285 Th
4. O FESEBUE DS o720 NT Y F 038 5 72
NT270ERTLLVTIERL, TIRATVLLVRF AT L
)V 7% EHBLO ADP A ARFEHIEEDS, MERAE OIS
B ELTOAREMEDH 575, RIZLET VA%<
AF v T =)V FIIEDSIERIZ 7 O K7 LIV s F
B 7L O Z 72 20 ) FEFIRE Y DA TH 5.

VERRISH AN CHE ShCwiug, En LI g
FEDVSERET A Z LI WE T TH 525, 1ERLIEOE
FEVEMARE DS DHHIRE, ML 2> Twd, JHEDSZ
N1 DDHEIZVZ 720D, DAPT# 2% & kL T3
SiE L TV ABBINZ WIS gy 5 )L 5 1) B-SEARCH
R CHLERSMEIMASIERER OV A M &AL L, EHEOA
STEBAEBINHILD?. P EOHBEBERICANT v b
DEEN ) LD RS TENIDOVTIE, 3~44ED
RUIDAPT W EEEZ bNL. T2, TAE) L ET5
27 L V@O DAPT#EREHIZ D 22 b S FIIEL TW AL
Wi TBY™, ATy bR TETRET 56
Ot F ¥ i g 3: OCT T @ scaffold discontinuity) T I,
DAPTORIFEZT TFTE L LIZBES V. 2o
JEGI % R 7B ATV N TOIN—Z LT T
DRV 5.

L7205>C, MR MEMEEL W TR 2 ERTF%
HIET 720120, WERICHEELZEAEPMEONL LI,
YR RAEBRIRE R BT 7 =y 7 DIROEETH L. T4
HHBIEFENMREFHOBIE TS, PSPUEELEZS
n5.
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9.
SANEIE
o B E =
9.1
MEAII—X
*£52 PCIOHAFVRICBIFHAMEATLTI—E (IVUS)
OHEBEIET VAL
HELE IETVAR
552 | LA
ERBIRESRS (LMT) KL, Bise
i (CTO) %, OSBMREHEDE A
MR COER
2TV hOSEFEBEEENE UicER Ila B
AERE, HIEERZE, BRERET Ila C
OER
25 NMISTE & BT D TR =B & " C
LTt a
B/\MEREMERE Y 75— BIC LD C
PCI DR ER BN E LI EH

MAEN T a—F IVUS) 135 7 —F )V % 72 MAE
BB TH L, IVUSH T — TV a MEWIZIFAT S S
LIT&Y, EBIIROANIE & I REO Wi % % BIRE S BIEE 5
LI ENTESL. IVUS TIIREENRE ZIC T, &N
WEDRERWITIRG, 77— 27 OKREE - HBRMEIR - 454, 1L
BYUET) v 7, BRI, AT > MRAE, K
72 IERECEHIC & 4. IVUSIZ, BUFERAR S AT fEZ
M NBHEZEIED %27 C, fie bW S 7R 70 Tk
TH 5", PCIOH A5 v AZBWT, IVUSIZPCIHID
WEMEIROFHE, A7 ¥ M A XDPsE, €L TAT Yk
DOFRFALDT2DIHHE N, THUZ X YL DFFREIZEIL
7o XY AR AN CHZ LR B D,

KIBTIZPCIDH A ¥ > A2 BT 5 IVUS O AR
KIZHARTELEY, INETORMKRMIETIE, $C
DPCITNV—F VIZIVUSEMEHTAZ L OFRMEICEL
TR T BRERATRENTEY, RITREwIL W2,
—HT, WO DFFEDTRENIN T 5 PCITORERM 7
IVUSTERICBIL TiE, BREA RSN TWAS, LMTHH
% - CTOJRZ - B MEIRZ 7 E MR A 1253 % PCI T
X, IVUSH A FIZE ) BGED M L L PHRIGESND S
ENS, RAFEHTTHORENT WD D Ik ERwZE, A
JRALRGZE, AEIRZEC T 2 PCIOT A 5 AL LTH

IVUS 34 FPEAVRIZ ST % 5%,

IVUSIZPCIFHUZHE ) B OHE, MARAE, FFERZE DA
ZE R O EA D D, AT v MEBEEDRNAT
v MNEEFE R AT ¥ MLy VO T T — 7 iR A E R
Fppeze LIS 2700 e, TVUS TRl L 7238 A 0
MABFWRERERE R 77— 7 BT R E OIS 2 7RET
BLI2OOIEL TR 50,

—75, IVUSIZI3 S S 2MEN b H 5. IVUSHT —
TV MIRZ, BIRIUIRZ, SRR, PAZEZA
TS EPRBELLENH Y, BEISIRER
MR EZR L S OHHTLLESNH L. 72, TVUS
DEEFR NI HGR & IFRALET, IVUSIZ L % PCID
ALY AFHBOIEREIZS L ONWTITON AT U R S
R,

virtual histology IVUS, integrated backscatter IVUS,
near-infrared spectroscopy IVUS &, 77— 7 {#MHEIK D
HERZW 2 W RIS 5. PCIOF A & v AZBIFHIN1b
DHHAMIZSHRCT COMGEDLETH 5.

9.2
KT HHREE, KERAA—=I T

x53 PCIOHA YV RICHIFBHTFiHMEZE (OCT),
HEBAX—T T (OFDl) DHBEIETVAL

~I)b
b2 IEFVR
ISR (VN1
ATV hDOREFEEZ BN E UcfER Ila B
DIEEBRE, ANERZEDEERE, X lla C
TV MERRERZE CDEA
ATV NMRE, BRZEDFRZEMNE lla C
LT
BMEER (IBEENZR) BTODRE
A I1b C
TBEMRACOIRE, BHEREICNT SFE C
&
BRA\MERERERY 75— 788K
SHRIC KD PCl DBIWAEZBEN E LT C
A

ST (OCT), JeEW A A=~ 7 (OFDI) I&
VLRGN & el 2 T5 0 L 72 I PR 2 i T
% OCT/OFDIZE I E WEIGEY A L, MEEES
IVUS & 0  IFREICIENER R WA R EHIICE 5. M
IR D WRETH Y, IR, MM, AIkfbx#R 3 %
ZENTEL, BIREILHEICBWTIE 77— 782, O



5 A, AIKALEE, 77o—~oOMmMENLEEE ~27 o
T7—T, VAT U—)Vid, MERNIME, iz
ETEDL. PCITIEAT ¥ M A AOPEFIZBVWTEER
EHRARAL, A7V bOWEASE, AT ¥ NRGEEES,
AR, fREEE IVUS X D IEfEICHRINTE S, 3561
OCT/OFDIIE, HEjEHIFERE, ME&ERFEOIL I AL
L—ay ((fiEabhy), ZRICHEGEE, 27 M
EEEHEOHBMEZ E IVUSIZIZZWigfEE 4 L, PCI
DAY v A HET 5.

PCIIZBVTOCT/OFDIC & 77 4 % > AN IR T4
BT T8, WEEIIREIC L BT A Y2 AR TR
T, IVUSICE BT A Y v ALAS%TH A REED B
B BT yUS k[ KE T O PCITIV—F >~ I
OCT/OFDI # 1§ % 2 L ILBEEI TRAS, W D904
FEDFRZNIXF T 5 PCITHEIRAYIZ OCT/OFDI Z T %
LI TH S, SIEERIHZA TIEMEPAZED I, kL
NOEMLET AN —HEIEHATH LIRSS H 5. K
R TIE, Nh—rRa—7 7L —%— "2 X BHLE
ONREZFMTHOIHHE SNTW 5. AlEERERED
BEHEHZTIE, OCT/OFDIC X ANREICEAL TSI — 7%
[MA% O FFAi A% no reflow (FFEF L C DA~ D IMFE A3l
BLRVWER) LR GHEZEOFIICEHTH LI L
B, F2AT v NEAERRZ TlE, OCT/OFDIN X A3k
W DRI EIRZ WA DCB ORI R TFHICAHTH L 2 &
A, SN TWS,

OCT/OFDILiZ PCIF-HUZtE ) & PHE, MAERE, Fik%E
DR ZEINARL O FEEAR H D, AT v MEBEEZOR
INAT MTERER AT v Py VONREICEATE T T —
7%, EEHE AT RO TRIRE T %5 v ) #HE R,
DES % W/ PCIOEMEHICBIT D, AT ¥ OFAEMNE
DR, BIEVEAT » PATEETA, FENBEOHE)
BRIEALIE, VLST &BH#T 2 &\ o 72 hid 4.

—7%, OCT/OFDILIZIZ[EA DOFES N OhH D, Falf
2B 725 LA G T T F A N T v 2 BRI E
AL T Z RS 20 S 575, WEIIR A IGERF2E
2SI M B2 W B 72 7200, OCT/OFDIC & 2 81531
WS 7, FERVEE IR C ISR O AR EE
RIWED EFICEZET L2LEN D L. EHl % 7z
OCT/OFDI Tld I W i e i G- =584 5. 12
PEE R (18BN % B <) Tld 2 05G22 W9
BEEHIT, BREELE PRI 57200 RE#E L2
L% 5%\, OCT/OFDID R I IVUS L 1 %<,
eI 77— RBIZRESINL, Lo 7T, MERE,
7T — i, ME) T ¥ IO S e,
IVUS & [Ff, OCT/OFDI % 7— 7 VIZEERERE, A

E£7E PClOFH

JRALIRZ Tl S &2 2 L A WREER &0 H 2. £z,
OCT/OFDI DG T-HR MHFFEIZEH AL, IR
BHMIRE BB L DT 5 LED D 5.

9.3
MEARER
F 54 PClDHA YT VAICHITDIMENIREDIHEE LS
IEFVAURIL
i IEFTVR
IS5 (VN1

ATV NMREE - BEED TR ZEME m ©
UTcfE
PCl FRICHSIAHEDFRHZENE U b C
fefERA
To— O HEMIMEIREZRTIC KD PCI DEH C
REZEBNE UfER

MAEPIR S 1980 £E1X12 Mizuno 512 & V) JEIHIASEE 58 &
N7ztk, H7—T VIR, MEfbsh, BRI RN E
WOREIRDBEDLTHEE 2o TV 5. MENHEEED
BRI E NG % 7V 9 —, EEEE, 3RITOER
W E LT, WIRIIRERZI A TTREIC T 5 & »
IMTH D, RIFTIE, MBI ERIL 200045 12 F-FE H
LR, HEERRCHERTRETH 5.

JEE S AL B IR AR O TR REAR A 12 B\ TS AR 8
HIFRT L7ARENIR & . B AERERE 7 & AR OB
L5 1bh, MEREIRMALEDH G T T — 7 Offitics
W, IMAENBSEDSEN TV D I ERRE SN TG,
F7:, ST EAMAMREBEIEOIERT7 1 71) ¥ &L
BEhoRtagrBos5ns 2 &, JEST AR AN
FEFERE T/ b OR = 2 B EOER] TR MR ERO
MBEPHFEET LI LT, FoEPLEbOTVWERD S
T — 7 HfE L CNBIATRENZE L, Iife s & Ik
ELBUL 2o TUMAEPIEZ He/ME L T 2 iFREDS ST AE
BEHOLEL 2 EOTWAT L%, MEWNHEITRL T
SMWEREREHO AL DT, LEFVEEIOE DO FTIHE
WA ABEDG RO LI ENH L. ZDL) BRREICTL
TPCIAMiATT 5 &, MERIREICEALZTT— 7 NEY
MR ERZ R L, slow flow/no reflow Bl %R, &7
UGHEZER B | ER ) A7 D@L h bz, MENESE
AT R S R 7 /N 4 2 DT % HITC & 5 T REMEDS
HHP. F72, FALO DESIZH 1o DES & 1355
WO MG R 5 2 EDIESNTBY, &SN
8% DES W B R ORI § 28 2 i 2 Feflt L
TV 2B, MENEE D FGTHCEGTHEIZH
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TELERDPUETD 5.

10.

PERRZE

K55 DIKERHRZED PCI [CRT DHBELETIET VY ALANIL

HELE IETVAR
ISR (VZa]"
SEERREICH U TASDHRT > N .
BEEAETS.
SR B POl [CB1F B MER
IO—% (VUS) FIEEXFEmE | | o
(OCT) -SRI A X—/>% (OFDI) a
DiEE
AEOREPERAD SHRERORE | ||\ 8
RPEENBEAED 2 2T Nak

PCIDK R & L TS BERIRZ I MR E DR TH i b
SBVIRETH D, IR 5 PCLC BT i %
BB 720121, IR OY) 25 & A O F A E
BECHD.

10.1

R D

SRR AE O E L TIRODILHA SN TS0
Medina 346 CH % *. 2 O T IERIRZE % A0
WS, RO, O3 OOEHMIZGT, EnE
MWHROFIIZL Y 1HH0E0E LT 5 (A7),

SO X RIREEIZ L A5 A, SRR DXL
MOEVHEETH L. LREBIREZRT (LMT) @A
PRI & E DM RS & CIERETT, I
I FREI BN DY), NI LY R T E
BT A2LENRHL. 72, LMTEAE & MOERAL & Tk
ARG, PRIIBGEICDEVDDH S,

10.2
FH
10.2.1
N DHA RO A ¥ —

BEADITA FT A X —DFIRUZ BT, [ D51
JEDS L L TWA L9 i alliy, #EDOTA NI A v —
O TILEIRDVE L. COLIREEICHEP 00
A RTAY =% Rl ST, mAT L ) B % BT 5l
7T 1 X — (reverse wire) 05 FHTd 5 7. FHin
IOWEG LTINS T — T VR AT T A Y — ik

7 BEERDIEERD Medina 238

(Medina A, et al. 2006 & ©))

© 2006 Sociedad Espariola de Cardiologia. Published by Elsevier Espafia, S.L.U. All rights
reserved.

bIHEIN TV B,

10.2.2

REDHLE

FIEEBREIZBNTCAY)—F T T, TI—=0TT Mk
&72LC, MEICEMO AT v NEBEDSLEE 2D 2 LD
HBHHS, RSN HEEEIIRMIEIRR (DCA) 12T
TT— 7 R CHKRO AT v MEER T 2 T
TFhTns”,
10.2.3
ATV NEREfl
FIGHREDO AT » MEEM L LT, KBEOARDAT
Y MEESE QAT ME) R - i L bIZAT b e
RiE$ 555 QAT ME) L0, BFRE#EMELN
5 ZEDRCT™R A5 751 L APV TCHESNTEY,
TELRIRBOLDOFHTHZDLEHIITTH. Ll
BB OMBEEAKE L 275 mmbLE), FEERERZ %
A, HERIESKRE L, MROWEDOWRERPRVWEE (5
mmBll) ZETIE, 227 MEPLEL L LI LN H 5.
QAT MEIZE, WOPRLHBICAT Y M e ANDFEE
&, FHOBHTAT YV Ve BT HHEEN DD, Wi
DEZLDELT, 75y 2AT Y bR TAP (T-and-
protrusion) A7 ¥ M EWHY, RELLTETAT > b
X2y MAT YN EDHL, FH2AT Y MEOE
HIEE I DV Cld, DKCRUSH R TLMTIRZIIR LT
provisional T A7 >~ + X ) & FLiF & 35V ST 578,
M NS Z W C ORI Z &, BINOMGEDS LT L Bb
n5.

REFIZAT v D RHE L7214, RIS SR 5 0EREAT




AVEN BB E D D%, AT OB SHWT 2 DIk
HELWIEAD D A0, B Collii ikt (FFR) O
EDSHWTT 2 OWHHE ST %),

10.2.4

proximal optimization technique: POT

POTIZ, AREGOENMLE D S5 %E F 7Tl F
TAT v M FBE LIRS, REOIENEE 2 OFM O
BRI STV A XDV — o THEET 2 R Th 2 Y,
COFFIZLY, KBEEAFHO AT ¥ bOFEAEO A T
Ty NERIMEREICEESE LI ENTE, LY RMED A
7y bBEIEDT A RTAXV—% @l S5 2 L%
PNl Fio, ENERD SEAEDOH A KT A ¥ — %8R
TLEGEIL, TDOHTARFTAX—=DANT v FOIMEl% E
BT L)AL b L VRGN DL, EHIZLMT K
BTk, ATV M2 AL ECHELCWAE, POT 21T
AZEIWZEY, HATA Y TN T—TNVIZEDBAT D
BIx & 72TV AT DML % 5.

10.2.5

DA RO A1 —DEER

MR D T A RT A X —DOFESFEBAAL L DED AT b
DOVRIZE R 5. 2 LW REM DS 5. FEARMIIET 1 ¥ —
TAMI Y NETELZTEMMTEBSELZLIZED,
EFRICA ST FOERIEE Y, BRI RILEE RO AT
FEMEATE . B DT A Y — S d b 2 & R TERE
H720\2, IMEWNTI—3 IVUS) * OCT (OFDID) 7°4
HTohsb OCTTIIIWICHEEEL L, LHHEY LT A
Y —BI 2 T A 2 EDSTE LY. T4 v —FFEIR
WCEBLT, /L= —RX A FTIALXY—b—R
DHBENT—TIVERNDE, BB OEIRE L4 O
IATZ%.

10.2.6

I EAZEDFBA

SHEBIC AT > b 2 BT B LAIEASHZE S B T REME S
HoH. MEMEDOY X7 2 F O HEE LT, MFich S
AL/ V=% AL J51: (jailed balloon) "7 %>, 2
DIFNICEFBHD F 7 —F )V (Corsair™) % A5 )77
WS EN TN 5,

10.2.7

EHIZEMR/INIL—> (DCB)

QAT Y N ORMBHES VT LS BIF TR0, fl
IR Uk ze PR R R 2 WIFE L C DCB % F V2 % {6328
b Tz ™, BRIINA AL W OmEmIEEs
TV,

E£7E PClOFH

10.2.8
MENERZE DTS

SPIEERIRZE O PCLT & 1) BAT 2 W1 BcHE & RIS % 15
L7-DIIZIMMENEGZZ PG T, EER 777D
A, AIKILDORER E, £ OFEmPHESN L. LMT
IR T DCANZ X B EEEAT ) B A IZILIVUSIZ L 5 5F
i EChb. Tz, A7Y MEEEOEET, LMT
FREICBOWTIEIERA T ¥ MEEY 4 ZHAHE ST W
5. fEEBREER (LCX) 255 mm®, /2 BHIRAT T 174
(LAD) 286 mm’, 43IE#A37 mm’, LMT2S8 mm® T, &
DA A G L NAUTEE ORI L H s h
VC\/ N Z,) 970)-

10.3
RXiE

SrIERIRZE IR 5 PCI ORI L, 55 2 o 3EH]
EHPEART 2 b (DES) AMERTREIC R o722 812k D,
[HEADODESICHAR T E LT, BIgfFEClad 578
1A DES TIZ1 AT ¥ MEIZHART2AT » MNETTF
BARTHo7225 B2MACDESTIE2 AT » MENT A
TV MNELD S TFREIFET2HELH LT ko
TPAT Y RARNT Y RRAT Y N TFHA L OU B
TV LIHEW DS 5.

11.

AOERRE

BRI B2 12609 A PCL T, SRk, F
B, BEMIBEICBOCTEREDSHY, FNO0EEET A
RGBT H D,

11.1

AE DI

A CTERIRZE DA B\ ZTE B AR % 52 D A C U IE e 7 SEAM
PREERZ EAHD, TOHAEILIVUSEH VD Z EAYH
MTH 5. Tz, HAEBIR (RCA) AEHETIES
TF=TF VI X B E72T e DY, WIS LR
ARG L 72D 2 THARE A TS AL ENH S, A
FIR A DS T5% R £ DO EE R A2 O35 5121, FFR X%
MG e GFR) 12X A0 MET i s HHTH 5.

11.2

FH

RCA AHIRZE R4 5 PCIOTHTlE, A7~ M4
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BB L TAT Y FNOMERONPEDOTEETHS. A
CER2S 4 ICRR i S L A Y) e i 2 A % w720,
IVUSTAT v MBI AE~Y—F V7LD THZ 812
L0, BURMETOAT Y MEHIR D, 72, IVUS
W TREER IR L, RIS U727 731 AR E
A ZAD AT v NEEE DN DLENH BT

11.3

0%

AR EO PCIRR IO %%21E, RCATENE
W2 EPHE SN TS, FREORRKE LT, A7~ b
WIBR AT P IAA NG ED A= IVA L AHES
LCWREEDH LY RCADAT » PEEAEEDEE
TIEZDOBOTAPREELE L, TELZTHIEL &
E W) RYBOFHENEETH L. LMT ALET
13 Z DADFREENZ LR THARAERD T v,

%8B, 1O DESIZ IR T2 DES Tld 5k
FEHMET LT 5707

12.

BT PAERE

& 56 BHEEEAE (CTO) HE®D PCIICET 2

WRETESTVAURNIL
i IETVR
SR, )
J-CTO 27 ZRUL\fe CTO RZICH T lla B

% PCl D5 M

EMRBRICE O CHORMENEFL, &
RECNATEVT « B EETDEE Ib B
D, CTOJRZICHT D PCI

SERE AL CTO IRZEICKT D PCI C

EPE5E4RIZE (CTO) 13 [TIMUMLGR /340 T, PHZELIR
233 QUL E 723 LEgsn ™, EERAEE T
SEBIIRIE % 1T o 7238 DFI 209127280 H 1% ™,

12.1

SR 2 DSF
SEWIEIEIZTD CTOVSE S92 B LESER A3 AT L,
CTOREIIZFRAE-L - BRI 2 sEB T & A3412, PCI
DHFISAEE E NS, CTORZEIZH T % PCHTEEE D
$, FHEINIIRZE O FHER EWHf Ak & < B
L5429 55 o0 FRIRF O TR

5J-CTO AT %MW THIZTFHTE 5 (R57) ™.
12.2

FH

TAX—EEEIIIUTOb 0N H 5. OEFTET 7
O —FCJ A v =Sl O S & EREIZ 1T 2 5, @2
KOTAX—%HNL8FL VT A Y=k @IVUSHA
K, @A E7 70 —F COBERNSEFTET A Y —E8
®W f M7 7 10 —F T kissing wire %, (© controlled
antegrade and retrograde tracking (CART), (@ reversed
CART 7 &.

FHOERZ, CTOWEDES, CTOHMHKImDALE LT
R, CTOJWZRMEINE oMK (B, REOHE
JKALDO A, CTORM IO MAL O A M), 7%k 7 7
O —F S BE R WEIMATRO AL D g S D, ER
L 7= F-BA RS & v 2RI L 723 618, BB O] BETEAS
HEFHIEET L EICLDIIRITEL 2D, 26
BHED D BB EMEENTVL™,. L LAad s, B
FERIRALIRZE TR & L TR AT,

12.3
RXiE

12.3.1

FEHARNIE

HE SN TVDLEREANETIL02~0.9%, EELREER
724l % &1 MACCEIZ2~7.0% T % ***%  CTO
ZEHRT B PCURLIN B E NI BI O T2 D TlE, B
FETEA 0.5%%F1.4% ), MACCE D 2.4~5.7%%§7.7~
10.2% 7% & BB CHEICBIFTH 5.

EMEOTMRT L LT, ST 7 Sa—F, &k,
BMERRZE J-CTO 22 7) 23dF SN TH Y ™% stk
7 7O —FIINATET 70— L CEREE RO A
& EAE B L BE E S 24 K (13.8%%F6.7%), i
HAFEA L2 FERI Tl 2.34F M 0B B CF E I MACE 28
Lol b HEENTWE ™),

F 72, CTOWRZEIIH T 5 PCLIZZN LA O PCLIZHE L
T, ERAIERE, XHgERE (R —~), FHEEH,
FEHEEE A%, CTOWRZE w5 PClasth o i 1d
FNZEN270mL, 2.9 Gy, 12345, 475 TH L0, &
DB E R B % D & ETREIIBI CHEIZES o7z
BB EDPWETH D™,

12.3.2

REIRE

CTO DFAEIL PCI CASELIMATIHE L 7 5 HEDO—D
ThHY, NEEMATHEDSFRISHET LI LD



E£7E PClOFH

HTORENTNS ™),

ENTWVBE?M —J PCITIEE

nizbon, we,

Z D720, CTOIHZND PCIIZHL
W5 ERBTRE MACER EREZLT &8 707"
LVEF Ot & e B2 R INEHOWA DA S5 Ll
WEEWIAH & L
THi AR 34E T COPLCIERER, EBHIR, QOLIXTHE &
LEZE, A, FRMETEHRIC

ZDXHIZ

137

& 57 J-CTO RI7EEZE (BitTEEAE (CTO) mEDEFH)

Z OREIG & AR LTt

£ 0 CTO¥HZZ
BAEIIRIR & LTl Of%

DL, FPRUEFDRIIREN TR,
R TH DA
DEIFITE L <L L7225,
BRAKGES 5. £72,

x5 % PCI

o> iB# L & D HBERERA D7 <,

BonTunin,

Sy
SRRSO E o TS, | ADEORA
Flel BEBCEREAD | [5EMED ()
EEMEHRBINZMBE | OE@bFTY (1)
2.
=
AxIE
AEOREICHOND ST, 18452 | Ak
L ARMEDIHH £BA% (CTO) HERICAR(LDR | L )
' SHEKEDBNIE ST D. W1s) (1)
S &é--i<
ol :
CTOSER =
[ER> 45°
S CTOSENIC 45" BO BN SN | B> 45°
/F‘E>45 F18m&T2. CTOCEFGOEL | L )
m@t OB TIE I NICZDEL. | 060 (1)
R
CTOAL®B  CTOERMIA =
HER
Bl BIRIESIC K O RMODEE DR EE | HER
mo%@'V/ GERVCHED ED) &S (5 | 0<20mm (0
- E —HIREDBEVERICHD) Z5t | JZ20mm (1)
E : ATBTE.
BOBMER -
BETRE
BEMTY 2 (LEIICHST U TERBLTWVD) mEH. A TR
OJLWE (0)
OlEL (1)
=
#LTDHE (AstR) HEf
5% (0) (58 (1)
DEELLY (2) OEbHTHLL (= 3) =

(Morino Y, etal. 2011 %% k1))

Copyright (2011) by the American College of Cardiology, with permission from Elsevier. https://www.sciencedirect.com/journal/

jacc-cardiovascular-interventions
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R FIEHE (CIN) 13 [ 3 — Fasge#l$ G- 72 BEH LA
V2IfiE 7 L7 9= (SCr) fEASHIE L ) 0.5 mg/dLLL 1= %
720E 25% DL BRI 7235 A 170 ISR S B 8, B
[ = o 75 I 2% % (KDIGO Clinical Practice Guideline for
Acute Kidney Injury) "™ # i 2 L b b 5. HEM
ELTIE, OB TE A2 ELD SCrlz W T
FEREZ FH S 5 2 &, @BAHT OB ARl eGFR T1T
IS, EHIEEOBZMWIL SCrEDZALTHMT 2 2 L8
FEITH5N 5.

2.
U R 5¥i

CABG F 7213 PCI# D CINSSE AT 285 0) A2
FHIFEEEA S STV 505, T RREl S Tndb
TRV L2zdto T, Mixty Az LT TId% M
K7 A7 FHIIZ & EDTHBLONFLTHDH. &58
WCHARBIRESIMC L2 [BEEERICBIT 23— M
EAMERICET AT A4 K54 22018 ICREEE N T 5
CIN DO fEbR 7% w721,

CINDJER & L CTHisZHIOREL D UL LI IS % 5
A, FREE R AR B 2 H] T CIN O SHEZR I
HEEHALN TRV, T/, KEELEEEH LS LOMIC
BUFAMHEDL 2. b, BEIRE G IRERRIRS- & g
L CCINFIEZRDHMENICH 5 LGS N T 5.

PCIHAAMEVEE R (CKD) O P45 EfLEH 5 L w
LU TV AW, SR ORS-EII IR VRE T
LI ENHERSNDL, T, BEIMIZKIE L CPCIT-Hi %

fro Z i s,

3

B )%

CIN % FShE L 72 E T OIS A R MSEZRDTEN S
EDRESNTEY, CINOFHILPCHIBWTUHDE
HHRIHTH L)Y, TET ¥V ADD ) HERE S L LR
@J‘%VC%Z} 1001, 1002).

FRRRI PCT OFERICIE, AR AHIE % & PG 6 E5 R wif
A5 1 mL/kg/h Clifiii L, #5244 T #1% 1 mL/kg/h T 6~
12 R RIEE § 5. SRR 2SRRI 5 B A 13 Rk &
F MU L OFG D HERE XN TV B, BEYERITIE R
KFEF MV L A G 1R T2 5 3 mL/kg/h Tl
MWL, ST #1321 mL/kg/h T 6T 5. #kD
AL BAKRGHAEIEIE SN, Bl L 5T extk e
HLDHZEMHEIEEING.

N-7+tF VY A5 A, h-ANP, 7AIVE LR A%
F o8 EFEERIEYHRBEOME DD B9, CIN % Fhh
TLEVITHRIET Y ARG, RSN,

MBS AL LASHEAT ST 555, AR S H
Tld7 <, AT RETIEARN10,

4

FIEZ DA

CINZEF DGR LTV — FFIRE, LHE F/$3 >,
hANP OERIEIZFIE SN TV, $72, BEEIE
SEBRIMAE B O T 25 SN WA IR SN, 1
WEFALFRRIZZ IR Z 0D &) 2 B IREA RO BEFI2I3HE
BEINDAS, BRRELEL HYE LRI R ST
VRV,

7B, A ARBTESS - ARESRGHRSS - AR
PR FRICLVREIN [BEERZIIBITLI—F
FEEFMERICHET A T4 K94 22018 # 2oz &



FHOE FMTHORMEA

& 58 ERAIBIE (CIN) DOElRETF

=] et
CKD CINFBEDRBRAF CHD.
Pl CINBEDRBRAF CHD.
HRFRIA CKDZH O BEIIERAF CHHN, HOBWVSEIERRATF CHIHDHESN TIFEL.
RASFREZ(ER UROZEBMEIEDIET YV RFHASHTIFIEL).
FIPREE L FAfk T URI7ZEMEEDNNFASH TIFEL.
TR REEER A7 H#EEE LIEL.
NSAIDs 7R IR,
EI7F A RRAERRE —HRICHRETDEE, EYRLBZTD CEZHERETD.
IERRBHT RS EEEREE TORRET SN DS,
K& CINEREU XV ZBINSED VWD IET Y XIFBESH TIFEL.

(BEBEZSIEN. 20181 K1)

FOF REMHAOEMESE

ak

WCREENS, COBRICBWTEEM I OB #ED
1. bivalirudin %>, 4§73 > T % enoxaparin’Zz & D
PC' BRI D LW LT REER S, T2, HIREGH]
B LI/ MIEE 2 ) 2 71 5 4 & Tb/Ila LS S AT
IREKFETH 5.
1.1 ;E;;
= N TAVAN Y
FWIH FRUE ST Y ORRDHIE | L E LR (ACT) 259

%59 PCIETRORMHREEOMREIETVALAL VW OINT S ACTR2S0DI RO L)1, £=5Y

T Y7L HEEEIE S BT 52 EANER STV

552 AL 2100100 F 7 ACT 25400 R0 L 1127 B & ik A PHE

POl 5 B ek 5 B~ (L~ 2185 L, DN B 2 L STB Y ™, PCIfEATHIZ ACT

SEMALSIERSR (ACT) 7% 250~400 # B w250 ~400f 2Ty O — LT LT ENEFE L. G

e A P58 & LT T70~100 IU/kg 2 BYIR S — A IR ATRIZK—F

AN ZEREMVMREME (HIT) (< B A¥e5-L, ACT @ HEEIZHE L 7 V54132000 ~ 5000
HUPILA ROV ERSTS. U DAY ¥ % B 5 2.

BITEH & LT, MBIz~ $) > 2R IR A E
PCIFHZ MR & BHED TR & B & L 723t o (HIT) 23515 T0 5. A3 Y GHRAZ G2 OJF KD
BGIPIATH HH, AFRTIIPUELRE I AR WA/ > BHHfEC 22 VIR ZERRRE I DWW CUE, HITR5E) LED D 5.
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1.1.2
ZIVA Oy

TVI N AN S HITICN$ 28 Ay ShTh
0 1100 RIBTIEHIT ISR 3 2 6 & L CIRIBURGE S
TWW5, HIT £721E HIT %589 %613 100 pg/kg & 3~5
GINTTR=F A G- L, D6 ng/kg/min TR -
T4, GG 5 10501 E 8B L5 ACTREIEL,
250~400F0 & 72 5 X H I HEAMETT 5. PCITA S Lt
REOWGESEE L WAL, 0.7pg/kg/min 2= L,
APTT (GEMALES b0 v R T 5 AT V) 23235 HEfE O
1.5~3RE %5 X ) ICEAME§ 5. 7Aoo
R#CH o720, FHEREEDD L EE TSRO E
EEETD.

1.2

PV VREE 2 BliH A

& 60 PCIiEfTROHM/IVREE 2 Bl AEE (DAPT) @
HRETESTVAUNID

i IETVR
TSR )

7 AEU VRIRAHICIE PCIATICT A
E1J>162~200 mg Z%5 L, €0D% :
81~100 mg/ B iR 5T 5.

ATV hEBE%®, FAEUYE ADP &
BEPY FEERD 2 At BEEZ, :
DELED 6 H AT D.

P2V, BESZERRABABIICIFAT > NEBE
BCTSRIUIL 20 mg Eeldo O lla C
R2L)JL 300 mg ZEEHRS5T S

HMYUXIHEWEE, DAPT7Z 318

LIPIC4EHRT 2. lla B

RMANYhDOURIHEL, 688D
DAPT CTHIMEA N MAED o fo i
EURIBITIE DAPTZ30HBET
g 2.

Ilb B

FAEUVEZRBICEFF I/ EUIVR

MIVWREZBEEIR ST D. b B

20F RIUVIEIE TSRO U=
S5TEHVEAIC, FAILOLET R Ilb B
EU U EHERST .

STARS #E5 "N FEEN LW ODDEFRRERIZ BV
T, TAEY Y &F 10DV RPUIMIEED NARAS A
7 v MIEIEDFRA A M Z 7R LTSk, P2
HKIPEFHEE (DAPT) 13 AT~ MREHROBEMEGEE 257,

1.2.1
DAPT DHAR & fERZEY

F 1D DES # W2 PCI#1, A7 ¥ MEELRDHE
Wi REALDENL DO TIZ RV L W) Baeh S, DAPT
BRI RIS 2 EICH o 72, ZOk, RIRICBL
% j-Cypher L' ¥ A M) —HFFEIZB T, 67 HUHADF T
¥ DR IMEED G- IE A T 2 MIARIED )
AT EEDHLLOD, 61 AHRUEICT T E) Y YR/
MR A R LT 24EB DA XY b DY) A 713 H
LW EDSRE SN, X512, 14D EFT ¥y
DV RPUIIMIEE R B L D, SHEBOMBIRIMEA T~
MIESE (VLST) R0 A XY DY) A 7 RN FRDTRE
HHENEDo72"" 64 HE12F 721324 5 HDO DAPTHI
% HociaS L 72 ISAR-SAFE 308 ", ITALIC 2%5% '),
SECURITY st 8", & 72 & ¥ CTAT b 4172 NIPPON i
B0 ECi, wWiTh b RIIDAPT O AR PEDGE S
Lotz EHIZE2IMLIED DESICBWTIE, F1k
RODESIZHARTHSL AT ¥ MIEED ) A 7 HY KW
CENS o722 "985, DAPTOIIZH L
T LOECH S .

201240 ACC/AHA B X U 2018 4E 0 ESC/EACTS D 77
ARFTA TR, AT v MEBEROAT ¥ MIAE PO
7o, W) A7 DR R REE BB T ALY
YimAchrEber Ao 7LV %
) A7 OEWZEE IR BEE IS L TE1~37
Aoz a R 7 LVVHEHZHERL T g 1 KIRIzE
\7 % NIPPON ik Bk % STOPDAPT i B8 I2 B W\ T ¥,
DAPT IO 8 d A 7 > MIASEER LI A X h DY)
27 FRIZES L Cwv. —FTIED EODAPT DL
ARy MIPEIRIRAL, FERIER OHIEEDGOE, SR
NREGEFRZ TRIMEL THLRRD LT P RIFDEILE
e Cldde L Al % B L HHRSERED oI A7
HERAT DL ENMEINTWAS ', W) 27 DEw
BEIZITREMODAPTH G- % ¥ F, 3% HLUAOEHLY
MEfd 580w L9, HIMFRYZERLIZLATVEF L
V. F LIRS O B SN, AEERHT2C
%8 S5 DES O FISEHNC & 0 87 2 W BEMEA D 5.

P RaZRE L, ZraailReeBidd 2 mimy) 2 7125
S DAPTHIDRCK A A K5 A4 2B AR, ARFR
IZBWCHIMFETTHEE Flr L 72 (E8).

1.2.2

i 2 OFHEEER

WEAMZ BV TUE, DAPT ke M 2 #8 & i I k3 %
V=V HBMER ST 2 (61 '74'%Y). RECISE-DAPT
A7, i HMoBEEOFE FimEkE ~NEsu



#& 61 PRECISE-DAPT 217 & DAPT 217

FOE HiMTHORMEA

PRECISE-DAPT X117 DAPT X317

Ediili:] ATV NEBER DAPT12 1 Bt
TR (3~618) 1=HE (120 8)
DAPT fik T RAR] pS) o
14E/ REAR (12~24 1 B) REIR (301 A)
Fp, BUE, ERR DEHEEICKT S PCI PCIE
2OFIETF ANEJOE Y, gk, Fu, JUF7FZoUT | IDHEEDEE, /\OUSFILAEERT N,
SR, HIMOBE 2TV MR mmKiE, DA EIFLVEF 30%KE,
RIS T hATV N
pamyz- il 0~100= —2~10/
25 R _E—12H3 DAPT 2 = E—~RHEAB DAPT
3 N
HERSHONYRAIE | o oo i/ EHRIDAPT 2 SRk~ DAPT
T JAUFal—F— | www.precisedaptscore.com www.daptstudy.org

(Costa F, etal. 2017 ' KT Yeh RW, et al. 2015 ') =8 E(/EX)

DEHE)/ FURESE

C/P:oOERIUI/TSRIUIL
DAPT : V) Wk 2 B FEOA
SAPT : V) \WrEEE A FEE

OAC : ROFIEEISE

8 PCl#&OHiMmEEE

U, 7V7F=r o) T T v A0S PCIfifi 40
DAPTHIMIH DY A 7 2 FHl§ 2i5IETH 5 ™. —
77, DAPT A 7X@ M) X 7 OIET, BE
PEIRIREPE LiEZE OB, PCIOBEE, /7)) & * &
WVERPER T > MRE, AT Y ME3mm kG, DAL E
72lZLVEF <30%, &k 97 b AT ¥ M & CTHED R
W, AEEAENE BT AL, DAPT AT 7 HEWE
FEIZBWTIEDAPTOMRICE Y, Y A7 2 &5
E K, BB, HEEZE, WA EOGIE A XY M R

P2 2 EAURENT VAR ) i s igEr2 70 %
FAFSOBR THITT 5 2 L IIEEDPLIETH 5.
AFTH I CREDO-Kyoto L ¥ A 1 1) — DFEHT A5 H
i, WA XY DY A7 FEMIREA S S 7z ™0 L
2L, INL0REXHTHHNERIZ0ILTFTH
2 TI00 g RO fERRE T ORI A X2 b OfEkR
HTIIBEBD L DL\ 7z, AT ¥ MSED G T
7 ERPE L 7AHBEE IS X B E ORI ETH 5.

1.3
A EEERR A S
* 62 MEEZERAGICNT S PCliETRIOFIMISEED
WREIESTVAUANIL
i IEFVR
952 2N

ATV NERERO 3 BIftARE

RMANY ~DOURXITDEVESICHT
BDAT Y hEE®R 3~6HBD 3AEIHA
BA
HIMYUZXZDEWVEMHITDAT Y b
BER 1 »ARE0D 3 BlftAFRA

FUREEEIRICBLTIIL T 71UV &D
H DOAC Z BT B.

ATV NERE 1 FRLE ST E RS
[CEFETD.

DT UTTERTONYE VB
(PT-INR) DEREZEDICREL, E
EEENERE (TTR) Z 65%M LT 3.
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FEfeIE F 72 3B O LB 2 A0 2 BB IR L
TUIIVUEEREDLETH 5 '), 4E, B Lo TIC
PRV LB A A 0F 9 2 B2 PCL 2 JiA T3 A B4 051
A, BUE10%HI L M SNTWD %19 250 MEE
BOBYTHIUL, TAE) T ) VYR
HEEDODAPT DIIANZ, TV 7 71) R B IR 3
(DOACQ) 7 & DOYUBEHATLENZ 2 ) (HIPEHIEE),
M) A7 & MY A7 DINTG Vv A% EET HUEND
5.

1.3.1

BRRDIET VR &R

WOEST i5f ClIAR O PEE H 3 & V2 & % PCTHEAT
FNZBUT B 2FIBE R (DT 7 v+ P ISR )
E3FIGEHEEE: (T V7 7)) v+ BV IMREE 2 /) oZe stk
RO LBA TN, 276 R ERETIZ3HIBEH
FEEMEL D QLA XY ML, DIIE A R SO
HIERDED 72" & 5|2 PIONEER AF-PCIEt5RIZ
BLWTIE, UN—OFH NN 15mg+ 27 0E R 7 LILD2
FIBFHEE L, Gtk V77 » + DAPT O 3FIGEHTEE
DI ThI, JN—aFH )N 15mg+7 a7 L
VO 2 FIBE R RECLlE 3AIBE AR & Tl A X b A3
HEIZHDL, B FRA Y MIFERBETH-
720 E kDB S E A b5 2 & Fv 72 RE-DUAL
PCIFABRC LR EN TS 1™,

ZDEHIZDOACE 7 1 ¥ K7 LIV 2HIBE L,
BERDT VT 71) ~ + DAPT O 3HIBE I & i L <,
A A N> b & FIATHEOBINZ D312 A Xk
A EIZEIHI L T A, 20184FDESC/EACTS 74 K5 4
YT, 3FIBERREHERIL Y A 7 RS SN DYE1X6 »
H, B A7 BB esn b5, K AZFTLxH,
B A7 BT DA S DOAC & 7 0 ¥ K7L IVd 2#IBE
PR SN TV Y. 72 AHA 5 ORHO T+
Z 8= M T, DOAC & DAPT @ 3 #)4E 1 13 & i ]
1A UAE &N T2 'Y European Heart Rhythm
Association (EHRA) T, £ PCI T DES % H
WA, ABEIMOAIFIGEHE L CRRERE2 S
DOACE 27O R 7L IVO2KIPEFHELETAZ L, 2
FEBETE 3T 5 PCIOWA I 3HIB 2 32 HLUINE L
TDOACE 7 0¥ R7 LIV 2B E~NERET A2 &
RIESEL T P,

1.3.2

AHTOWREETEEIR

VIEXY, ERRAICIE <AThI T 5 3HIPEHREE —
EMIAT) L ORRMEIEE L2\, 735 A0
R AL E L DEMENGREE B L, Bk 0

By L FRRIC, 3HIFEG 1y AT, BHIE LTABE
WMICBRET 22 & L7z (B8). MRIEDY A7 HiEe
A 3R HREE 3~6 4 H, IZHIN) A2 ASE W
BB X2 KPR 6 7 BIZJME S 5 2 & R HERET 4.

ESC/EACTSD#H A FF A ¥ TIZATF » MIEHED) A
7 D728 3K FFRE O T AR AS R EE & 70 % B 7 PCT
HEFHEARLTBY, KIBIIBNTHIOE 2 X 3H
PERBREOHIHREICB W TEE L b (R63) 7179,
F 72, PCIFEATH; 213 DAPT OEMIMKEE AT 2 T4 24
SARVEITLENT, IS PHE % B8 2 0% it a
HLHNETHL (R64) ',

ARIRCTLE BRI B % A 0F L 72 A BE0E 1 o A Bl
BEERIC, VN FPNCHEH LY N—a Ny
+ Pl MRS HLF O PR % Hik 3 5 AFIRE s8R0 T
PNTVD, TF A= FE=F U ELTAT Y MNEE
%12 7 B LB BRI 3\ T [ 38 ks % %
BLThrwateL7 (H8).

PilgEg: L B 5 79 A7 L IVIEARI TOERBKEE
MEMIHETH Y, #EIEFAEIH) 2 LiZTER .
BRABEH L CTIAT L IVOMRA T 525, BlEA
TOIUET Y AIATHTHY, G507 — 5 EEPUE
TH5.

63 ATV HMMEEOTFARF

THEHUIRESE N TDAT > NMAEEDEEE

1 DES

JEST LR AF (3 ST LRI EHER

complex PClI BALIEDRT > hBE, 3RELEDAE, i
WoRF U, AT M0 MMBLE, 1BHTLEE)

YERREHAIDUBIHRE

1S ES R

(Roffi M, et al. 2016 '®? &5 & U'Giustino G, et al. 2016 '%9 H&E(C/ER)

xR 64 MEEEERETHEICKT S PCl AffEAD KN %= ZE
LicE

REM/ MU R D Z5HES 3.

SEIFRBABZIEEN TR L, PCIEIF2BIHAZER T D.

DT 7 U VERAFRDESEE, PT-INRBREZGEREDEDICH
EU, TTRZ65%LUEICTDRDICERTD.

70O VIRV THEEZTREEDE D HAT D,

BIRECHNIEEBEINRND 5 PCIZHEI TS 2.

(Valgimigli M, et al. 2018 "' & &E | fEX)




2.
CABG

2.1
MEESE

#& 65 CABG IEfTROMEBREOHRETET VAUV

R IETYR
ISR (217

TR DEHEN PEARAEDBEETE SRR
DERDHDHURBIRDBILH U, e

HIMU R I DIE L TE D el m TRDEN C
U MEDFAIN VB KUROTER

BEDR SR

i DILEMEID 12 BRI EHE T S
BINDRDEAN D /MEDFANIU Y B
BRUROFUREZEDIRSHA

MEBZREDERDEVEE®D, CABG/
OPCAB (#TR> ) DI >7 b A
FfFEn LZBNE UTREERS

TUEEE L, O B 7 &M AR R 5K D WIS 23 7% V)
X, CABGli#OMARIEE L CHEZE S\, CABG
WBHE~DTIINT 7)) DIV —F 5O F % 5 L
72RCTIZBWT, MBIBIOY) 27 DEFEIE N EH
REN LarL, FEERCEIRZ 77 MfFEO T VT 7
) A2 K BUFERN RIS OWTIE, KAz 100
INLEELXYENTIE, YVT7Y VHEMTL T 7
FREEEPEBICLESNLZ &, BRI T ALY VL
BETH LI EDPHE SN L Lads, B
APV VETT AEY) Y OIE) DBMERTWETD, 7
57 MEfEE HIYE L7z CABGHlT D4 —EIRFE L LT T
A UANRIEN T E 72,

TAEY YADT VT 7Y v OEIEEG ORISR T
RCT (Post CABG &) Tid, 13515127 A1) v+ 7))
TV ETAEY) Y+ TR RO2BN, 757 M
FRICEBELEEN LW EAUREN™, itk h 7
A DTV T 7)) VBIFEGEHER I T R,
Z D Post CABGHER TIZ P PT-INRAS 14 LTV T 71
UHEHETHY, PT-INR1.6~2.6H 50200 L
Vo ZFHTOTIIVT 7)) COMREIIAALTETH 5.
ODFMEROT A )+ T VT 7)) U7 AE ) K
OREIZBWTPTIINR2.0U EDOT V7 7Y VB 5
FECIMEZE, O L QICHEICSSERDM o 28
AWED DY, TAEY Y+ TN T 7)) ORI

FHOE FMTHORMEA

WIFEDAHDTRE N TV 5 1™,

DOAC @ CABGiif4I2 BT 28B4 59 5 RCT I
127K, SRS,

i OB AIEN o L IR ZE B D 72 o Pl SE o
HHLE L' SIEDOMREEI 725~ 1) & LRI
B2 G T REPIZOVWTIZE TV AN Z LV, FER]
TLIHRR DI A7 L EERIEY) AV & 2 CHRAG-RG
RO HINDDS, 12~ ASHFHIFRIZBIR S D 2 & D%\,

2.2
/) ViR EE

& 66 CABG FE{ TR DHM/IVREDHR L
IEFVAURI

R IEFVUZR
ISR (2917

CABG/OPCAB fiii# 48 B BILIAIC 77 X
EUY (81~162 mg/ H) DOWARZEE

=R E R B R E (LW T B CABG/
OPCAB ODffir#& D DAPT

FIFHIROIEICH S D OPCAB fiT#&lcd

(32ERT ST METFEROREZENE Ila B
9% DAPT

A

CABG/OPCAB il DR E I L 7
AU VARBRZE R R el BA

D IS T MR ESOTRNEER
WELT, MEmhSFREUVICINAT B
{7 R

lla C

S OHE N, S, CABGHIBZEDO T A Y NIRIZZ K
7o TH#RTH "M, Bk T 7 FBIFEROUE,
CABGli A DAAFRUEE, Mith 1 v MEAEFETOH
H, TAEY) Y OEENRDED SN TV, 4076
ZRRETHRCTIZBWTC, TAEY Y+ V¥ FE—)L
WIRIZ & 0 IENIRICIATHEIRZ 7 7 b O 1EBITESR DL
EEND Z LD SN (89% K 77%) ™. ZHUIKTL
T, WIWEIIR 2 5 7 b TIRICA DBFEEAEDS BV O T,
BRI T 527 A Y ORRE RV ERESINTY
5 Larl, 7TAEY YHNIRICE Y D 68%, Lo
I SERER D 48B YT SN L Z L bl ShTHh '™,
HOEEIRFENOR R D & T, CABGHliZO kT
PEHIE LTT A VI3 EE 5T 5,

7 A Y OWNIRBGEE IR L T ZHoOMmENH
5. HTEI2 S OMERIC X0 BT O A PHERPE AN L
TS ENTBY, CABG/OPCABDTHIHDT A Y
) Y PIIRDSED 5TV A Afifgid 3H LR T
ARBALG L 7235601379 7 MRFFERDSEEE S 2 L )5
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LEEHIREEDMATHES A FF 4 >

APPSO T i 7 RERT AP R 6 IRER LAY L BA
LA ESNDL EHE SN TWD ™ gk
A8RERILANIC 7 A ) & BA S 5 LAY A 7 1328
bHT, BRI, LA, AT, BAE)HE
I EN D LG SN TV S, IS D Hilifk 48 EERI LL
WTONRPBHERINTEL™, HS5 8O0 TIE
Fremes 5% A Z T T, 7 A » 975 mg/ H¥Z 512 L
T 100~ 325 mg/ H¥%5- T~ 5 7 bRFERHE b 4>
BWEHELTWE ™ ZozolckTIHMEHET AE
1) ¥ (81~325mg/H) AR SN2 ) @Mk E
2B B ZETFR 5 B B I1912 81 ~ 162 mg/ H AMESE S
NTVHZEIIMRT, HREAOHEERL SR ZE L
KIARTA 2 TiE81~162 mg/ HxHEdEm L L7z

T AN A MOPIM M & 3B 2 Pl IV 2 7]
B : (DAPT) 1&, CABG/OPCABTEIIZ4T ) &, fif
HMACE %5 S 3 I % A EICHR 3 2 &A%k
BHENT WD PO Lk E B B 2% $ 5 CABG/
OPCAB DOffifIZIZ DAPT S eSS 5. BMEiE IR
HENMATHEZ T 7207 A Y EfE 7 28 ¥+
sua ¥ K7 L)VEILEEL 72 RCT (CURE#ER, CREDOR
B#) 128V T DAPTO A #HEAT/R ST 5 100109,
CABGitifT#l % £ ¥» CURE 5% Tl3 DAPTHEIZ B W T,
DIMETE, CHEZE, IEPPERICD ol bl S
NTwa Ihn k), BWEEEEICHT 5 CABG/
OPCABTff£IZIE DAPT S HELE SN T 5. ZESMEIS
x4 %5 CABG/OPCAB/i %D DAPT DF &4 % 1519 %
RCT LWL DTN TEZ' cnsicntda 2%
FENT AT, T A v HRE L CHEICEIR 7 2
7 MRS SHEENSL T L, OPCABRICIZESICHE)
PEATE F B 2 & ARG S 10 DAPT I3 H CUEBINR
WWEDHEATEH LV LS, 4HOWFEOSH)S
PR EIN T B 10010

23
EEEIdY bO—)LE
#& 67 CABG/OPCAB flii¢DR ¥ F > Dt e
IEFYRUANI
a2 IEFUR
ISR (V29"
2AIFUERFERLS, RAIFIERS A

RAYFUBERIRSICTIDLEZ I b
O—J)LTEHVEED, IMEIURT Ila B

O—)L b5V AR—5 —BEEZEDHA

LDL I L A7 u—)VEflflciE, 77 u— A bings
£ U'CABG/OPCABT Ik 77 7 b OWIELIE A3 HEAT
T8 EDECHE SN TWE 1 HMG-CoA iR IUHEE
FINERTH D A S F 13 CABG/OPCABAMT £ DOFHIK 7 5
7 NEIZE, PIIRIRIE & 02 B R0 FA SN 2 ¢ R 10106571067
O A R MSER B X OEEROWE, HOEBIRE
ZOMATIIHIZD R /R S, CABGHT R IZ BT 5 273
7o TG D it B C O IR FI RIS R &
N, HERENTWE T 255 U BIRT & R WE
BICTEIRBELLTCIATI-INRENFNEDOLND
HDL-CE PRI E~ O REH T L7175 — %
D CABGHIAICBIF AT ET Y ATZ LA, AFF v
RO L 2V EMIE S X VIR 7 T 7 MRS S
VL H L. A5 F DI NE LIS
BDHDHIDHEERIE LY, TOHBIAYF I HICT
ETF Y APEALITONTHEHEINTEZ, AFF o+
7 47T — b RIEOBEFFEE: T A BHE (RO AlE <
IFNRF =5 L) DR B EDRHEESNTEY, %
B ENTBEST, CABGHIBEANOELAHOE F
THAH" LDL-CED T Y ha—VEHELRVAY T
YORESBLI D) WG S, MENEEREOUGE
TR RG], 7T — 7 Ak, JEE BUG R I/ NI
FEOMHZ & A3 5 . gL Tl CABG/OPCAB/T
BICTSELUT CEHEAY 7, BRIICIZT VSRS
F 40~ 80 mg/ H 72130 2N A % F > 20 ~ 40 mg/ H A
HERINTHDL Y 75U ETIZFHER S F VL) H
RSN TWDDS, TROEOHARIIAIRCTILERES &%
Ao, I VETLEFEIN TV,

LDL-COZE# I > b O —)UHIZOWTIE, KR ED
HOREENREZE 2 EEICHHITE 2 LG SN TBY
CABGHlitAD & 9 %) A7 FITO R FHIZBWTIX
70 mg/dL L F AR ST E T 5 %) CABGHlT %
77 7 FEAFEEANO LDL-CEOR R N % 24T/ RCT
B A7 v, Post CABGEUERTIX, T8 24 F 40
~80mg/H&25~5mg/ HIZH R % T v ¥ afbL, A%
FUEAERSOMELHET LM, BHERSHFICBY
T LDL-CfEIZ A KA 5722 & (93~97 mg/dL*} 132
~136 mg/dL, P<0.001), 44E4D7 T 7 MEEMRIEIZE
WCHIRZ 77 NRAEDIEZICY R rolzZ L (10%5%)
21%, P<0.001), WEEZHTLH7 77 Vb Do
ZE R L7z (27%%39%, P<<0.001). LM A N
MO EHERGEICBWTD R o WO RERDNS,
LDL-C <100 mg/dL &\ ) flE B & S H &G 23507 &
17-. Hata 51ZLDL-C <80 mg/dL#:THHIRZ T 7 NAD
T T RNEN LR NI ERELTBY, S5



WLDL-ClEZHESE L 72" St TIREHIR 7 7 7 b st
HOEEIRIFENORIED & T, LIEEED R Mg

TPNEL 55 LDL-CIRMETHEICHZ OGN 5720,
LDL-CfH % 70 mg/dL DL F2SHAZflE & L CHER S L CTw»
Z) 1083—1085).

MBIV ATE—=V T Y AR—F—[HEHEKTEIFT
EAZFUHHTAILICEY, 2 FUBRELID D
LDL-CHX FRYR & I A > MPHIzh R D 5 Z & osik
HENTBY, AFF VHMTLDL-C% Ik F &
SN WE AP S HERE ST 5 1 FiER
EHERREFEY 7F ) v /%2 29 (PCSK9) FHESET
HBHIAROITOMALRBIN, AY T EDOBHIC
& BB IREEAL PR B HIR RS i S TB Y, CABG
MBRMEHTOIE T Y A0 5",

723, HDL-CARAEGIH PR = a5 < b B OBk
REDOHETH RO LN 2 E B, SRR
RSN TG,

£10=

FE10E AFBITHBIF B volume-outcome relationship

2.4
BiEHEIEE, ZODEY

& 68 CABG FE{THID BERREE, 7V IH Ty IR
FEEFROHREEIET VAUNIY

i IETVR
ISR 2N
T DILEMEITFH R TO B IE-TED 7
"5
EDHEEERI O DB EBE IS T D B
W, 77 IA T AR ERIAE R B
D5

BTSN AR IZ R O LB A2 By & LT, i
HIB L O CABGHifAIZHERE ST % ™1 2oz,
R OB BB R0 LA ZE BRI A L C ot e 7 > U
T VY VERERAERESHER S TS, S UG
IR LA TERDWHEEND &L ORER LD
z) : k c: J: z) 1094—1097).

AFBICH(F B volume-outcome

relationship

B C o [#E5R ]\ IHIC B 2 B 3R & 7%k
SNTE ZOZEIEFMNFRDGHRERFIHII OV TR
PEEE L RE SN, FTORBIIIZ ORISR E T
LLEZSNTET.

1.
PCI

PCLD #iE B ¥ & 35 5 o 1 19 72 B9 4% (volume-outcome
relationship) (22> Ti&, 20114F 122 ET S L7z ACCF/
AHA/SCAID T A K5 A TR TR E - Fiakrts
FHEDSTT DTz (i ORI 75 BILL L, fiak D4
MIREER B 4001 L © 75 X1, ZEF U AL~V CO)'™, =
DOk, PCIOZ DI LR T /34 ADHEALIZfE, FEH#E
OFFFNZ AT TOBE A 572, 20134E12 ACCF/AHA/

SCALI iZ [Update of the Clinical Competence Statement on
Coronary Artery Interventional Procedures | % F & ©,
[HERREBRI LA 200 BILL L, MBI L4 S0 B (2
FU LD | EYETL T 5. FEEE, O TUERIE
DIEIMABEN TR OYEEIZHE IO L3 55E0% 8% 5
DTW/2bOO, EDHIIETIEZ ) LI@EmI#n T
VC\/XE) 110071102).

R I T b National Clinical Database (NCD) @ J-PCI
20144E & 20154 7°— % & I\ T, 625hrk 4211 5 D45 &
12 &0 BEAT S 472 323,322 FEBIASIRET S AL, 2017 4RI
SN RIE DR & LT PCREAT T R R RE A% 1
HEDEIN L, Hiakd 72 ) OIEBIARIOK & IR L 72855
BN L, DHipebfaf S Cnz, FERBICFHR
TIZBWTYH, ERUREZEAEIZSH 72 5 4R 200 B L 1o
PCI % T L T2 iakld, ORI EFICT EhroT:.

Z 9 L72IRIE T THiAT S 4172 volume-outcome fEAT T

&9
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BHotzhs, F9 Miax D PCURIATH I E D b DIx 13 ) i
T, AOHESIERLBEEL TR, ER- PCIRTTH 4
HY 150 BRI O MRk E 2 A E DR & i L TR BB
WIELEE, APHERESREISE ThH o7z S HIZFHERET
13 HiR% PCLERTFEIT LD 7 v b+ 7EIZOWTHE R S
NTBY, FEB PCUGITHAS 100 R %8 2 72720 2>
SEENFETHEB L OB IHERESREI LS D 2 L5k
HINTWDL, ZHIER, BkebiEshcwnizay
ALY L, RIFIZ BT SRR IL IRk O FL
L DR DU FeEDRIBESNTNE, F72, & D PCI
AT I NSO T 7 N AL IZBEEEZ IO Lo/
LR ESIN TS,

2.
CABG

RFBIZ BT A CABG T volume-outcome B H1%, 244
FFEIEEICLAZMEDRLRENTW R, WhbWwAET—%
(non-adjusted data) % I\ TREAT ST & 72, HAMERSH
BHE4E (JATS) O T — & 123DV T 2007 4E 124
KENHGHIZE B L, CABGTIE30 HIELHRIZA 55
Wik (FERI24BILUF) T3.4%, SEpit% (4ER 100 5121
1) T 13%T, LEBIEEO A X1 2.40 THo
72" D ENTEBME EIEKEREN DD L)ITAZ LA,
VRGBT D BIF R BE L Ry BEaNE L, £9) L
BBtz TONT I FHhRE W20, EETIEL ML
TWLIEEERTH H L DEGHN % SNz 20124F121F
2005~ 2009 4EDF— % ZFHWCTHEH =N CABGTD

30 HAE BRI DB B 3% C 2.72%, 2 50Blji% C 1.00%
(v X12.52) THhotz SEORFMTEIEDORAFILM -
LT\ 573, volume-outcome ®IAAIMKIRE L CRAD SN,
ESIZABBIRR TO/NT Y F L FERER SN

RIBCHEIEE AL D T — ¥ (risk adjusted data) A3
W HE & 2o 7z O H AR M SRRl 77— 5 N— 2
(JCVSD) DIENT AR S THHTH AP, 200841245
B S N MAATAS R Cld, 30 H BT3RS, 4EM CABG
A6~ 30 Bl D FBERE ONT Y F ZHERT 57201215
BILLT Ok 2 Brve7z) TO4.1%, PR (31 ~50%50)
T 2.8%, % £ ik (5161 2L E) TIX 1.6% T &H-
7219 JCVSD TIIHMEHE Z & 5 b M B T - 72
73, PCLE ERRIZAVEHE A O E B 52 BI 3 % volume-
outcome B HNZ DV TIIBEW L £ 25N, CABG
DTG BAENIIVEHEE A DI Tla e gk &k o 1% )
BLLCW5 S TR S

612, fiix TOREBE L SN EHEDIEBE T & bd
TV AT CE LA T 5 &, DRBIE (MRt
[l CABG A 16 ~30f1) TONRT T VI EHE (FEEHE D 4E
M CABGH 166 L) TIX2.05%THY, —77, %I
ik (iirk DAEM CABG 2851 B1LLE) TOEFIVEHE (9
FHEDER CABGATISBILLT) TlE1.70% Th o7z 4
FHVEHE Td o T H ZEB iRk T AUIE LY LT 72 5%
HERRTZENHLR LR, WHMERREMN L L TOIES
UIEBECTH L EAVRB SN 72, VEBIEERTO
BdE DN Y F QMR SN, ERM 4061 %R B LA
HALEN, BLEILDT 1 U idbBth40fTHs L
ARSI,
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1

BERXROBZ IR

E LR AN O 7 LIk ) R R ORI,
RIBOBHERBREIE 2B 2 M EGEHBEO—R & Ro>TWw»
5. ERBOHNIIELEZRETH LD, TNEFEH T
I AT, EHOMER RN % MIEIZFHET 5 2 L ATk 5
NTn5b,

EROMAEDFHMIC B\ Cld, BRI AR (QALY)
EVIMETHCONLZENDH L. QALY IFAFFLL
HTEOE (QOL) Z P CTHRET 2 12D RIET, 1QALY
FEEIEREZRETO VEMOAFFICHYE T 5. 2L T
EROREIL, LIE UIRBHSRIRSHTIC L > CTEHl S 1L
—IRENZ 3 B SRR X o TN L 2B H DS E U R A
IREE DL LTV D05 ERT 5 [958 AR
(ICER) & LTEEN5. ICERIZ1 QALY ffE§ 7200 0%
MESNBEZENEL, ZOICERV—EDHEL D /K
UL, ZOERIHIRNTH D EHRREIND. =% H)
W3 %9 2 TOICER DL FIRMEIZED 5T w0
25, KRETIES T RV E W) BEAHWSNE Z L 05% .

AR OSEYERC PCIHAT OMAIIHE T L, 23
FI R SR DA% IZ B & ftl ) T 5720, #EOEH
DRV AR E 2O F TS HOERISHEA T
LTI RV, SHICKRIE R DEHGEZHET Dk
YHECOMERERE, 20 FRBOBRICHETT L &
OWEETH L. MATHEDOEFFRRIZE T 2 E oK
EFENED S O TH Y, DTFICENL0T7T—F 125
DLERRATHINS, RITH PCIEIR OB T EH ¥
% L) FETQALY A HERIT & 2 REMEARIE SN TH
D1 RIEDOEEREFICET LS5 R LTV ADE
FPMFIND.

F1E BRAICEAIDIER

EHICET 5EX

2.
PCI it E¥iaHk&

COURAGE #Br T3, Ze i@k B0 L TR
PIBHICPCLE A THAEGFHROUEEIZBESNT, —h
THHIZ 1A FVEIL, PCUZX->T1QALY #15572
OOEJEICERIZ 168,019 KV EEETH DL EATREN
72519 UL, COURAGE #REECIL R IMOFHI 2D
WZPCHIRATENTE LT, FLPCIFHLHEWLDT
Hot.

FAME 2 i 5% Tl Z 2 B IR UK L C, FFRO#A
IO X2 R IEHIA HEA T~ b (DES) % v
THONT=PCLAS, HYPRGFFHAM & L COImAE A x> b
GFFICBRMATRE) 2P sE5 2 L2TRaEN, Z0%)
FIL3EMBHOT—% THBR SN FAME 2
SRER TR IS L 72 P E I PCLOIE D ASE4E T
Ho7zH (PCL9944 B v, FEWpiG i H.H4440 F v, P<
0.001), 34E 0 B Ws Tl o % H X[ % T -7 (PCI
16,792 F)V, Wi HEAR16,737 Kb, P=0.94)*". 3y
HIRE L I L 72 FFR A 4 K F PCIOE I & & 13,
1 QALY 155 720D ICER 252 4F DB FET 17,300 Fv, 34F
DERETIZE SR E 251600 KV TH D, wihd—
M7 EIREE SN B 5H FvE TRIA4 TH-7-. FFR
12 & 2 BMEEMIC I D W2 PCIIE, MG REAM & i L
TEM7Y M 2% UET LT TR, BFHTHAEH
BRI CTH D Z L DIRIBEND.

3.
NP XFIVAT Y b 3 ERlEE
HEXF2 b

NRTAZ VATV b (BMS) ST EDPCITHWHILS
W& o TRBHHS, RCTD A S FRATIZEED N TH
2 DIFEFE L EAT > b (DES) THHIANV M ru
L T RXTY) A AREBYERA T 2 (CoCr-EES) & BMS D
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R RD R A i L 7 sl Shcnw s ' s
£ 5L, BMS &I L CoCr-EES O IZ X > T LERIDH
720 QLAY 28 0.018 B L L, F7- LIESIH 721 236 F v
OB HHIRASER S, 99% P O T BT 72 H Xt
B (1 QALY 2155720 DB NS TI FIVLLT) &5 2
EATRENT.

4514 fC DES & #5214 L DESO s 12 B L T U,
SPIRITIVEEE D 7 — 7 12 DL MM E S Tw
2 MO g2 i DES T 5 EES 1345 1 # L DES T 5 /¢
708 FIVELPEAT » b (PES) & i L CIEMHZA
EEFEISHRDSE DL EHRENAM Y 2ER O
JBHRCEESIZPES & 1L L T 1ERIH 720 273 BV #
Wiz b726 L7200 FBARICELTH, 85.7%
DWEFET1 QALY %155 7280 DICERASS T KIVLLIF & 7
5T EpTRENT 2R LIE O DESIE, BMS
BLOETIAADES & Ll L T LY BiF A ERnR%E 72
53723 CTh L, BRAMNEDOHITHENTND Z LDTR
BEn5.

4

PCI % CABG (X EWiam)

DES % W72 PCI & CABGO bl : L TILL s 5
SYNTAXER Tld, AmEhIR EiE (LMT) W4 % 721
3BURZE AT AREMIZHB VT, PESIZE S PCLE L
CTCABGSEN /- 2 /R & L s s/ 1919,
SYNTAX #B&Clx, PCLIZILL CTCABG DI A HIE D
THBENLVER 721 3415 FVRETH o725, Abi#:
310,036 FIVEFHTH 72", 20 H0 5E B OB
Tld, CABGIZH L CPCHIZMEM O AL, FMATHEE, 38
WiHEO B O TCERENSEETH o725 00, Ak
HIHTIEPCIE Y L CABGDIE) A4 TH 72, PCIE
L 7 CABG OB IR &AL, 1 QALY 2185720 D
ICER& L T 16,537 KV TdHo7z. — 77, LMTIHZ H,
SYNTAX A 27 =22 Dfl, E5IZSYNTAX A7 112
Lo THMENTZAEDOTHFIECEDS CABG L) & PCID
139 DS EATF (KfiE) TH-o72FITIE, PCIDIZ ) 25N
BRI R AR 2 & Qg s,

PR A H T HLBOREN /L L Tirbih7:
FREEDOM ZXERTI3, FEMAYSYIGHE BN L 72 PCI Ok
AL 1M DES % i ) & CABGIZ & 4 MATHE D

Wi b, ddei 3.8 EEDBIEMIRMIC BV T CABGH#E
(EPCIFRIZIL L A N MEAEENF B I o7 P,
SYNTAX il & Mk, M2 HIZCABG D132 AMELAH
THorzh, MEOABRIZEL -/ HIZ CABGDIT )
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T 54 E BRI B9 5 PCLE CABG D 4D
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& STS D7 "— % ~X— A % Centers for Medicare and Medical
Services DT — % L) v 7 &4, CABG i1 (86,244 1)
& PCIEATHI (103,549 1) 123515 5 8 FIRI AR O s s T
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ABt (CABGH24,290 F )V, PCIZS 13,620 V), il
M (2004 ~20084F) (63,785 K )L xJ55,640 K V), A&
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MENAD L Db 3N /"7 2o 8T, 2017
FEICET ENTRFID AUCTIE, £ L DK F U+
123 L CiE 2 CTR FFROMAAEZE S TBY, RIS
BOTHZITANRT VNG Lo TV D,

F 72, LEEEIRAET T/ (LAD) A% & % 9 1o
BELR) A7 OFEFM LT, HREEOE 2O
T2V DHEETH L. KRETIZE ) L7EBNIR L T
WG H e B S5 2 EDHREN TV LA, KFETIE
J-SAPHBRDAER T S o T, MBI L PCIOWVT LAY
E—RINOEREL RSN TG PO 2070, K
FETIHERY 2 7 FEFNZ LT PCIAYE < idT S A @[S
5.

AUCOE J &L, KENZBWTIEIAHEY) 72 PCLO
BIEHHITHA L, FEER PCIOJEBIEL D 4K T30%
AT BN S RAREEL RTL". KEOAUC %
ZFOFTERIIETT A EITHEL VA, RIFIZBNWT
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TV ZEFRETHAHI EEZLND.

2.
Standardized PCI
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H(CE59%.
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WY, § bbb Iy AHED XN AN R &
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LIZEAMTH 5.

CHOLZHESOEFBICIEILET ST, CVITTIE
[Standardized PCL] & #4847 o 72 iR & L CoOHPE GF—

b/ 3=) BRTIEB 2 B L T\ D, [ OB PER]
i, FOWHERIED D\ IETHSERE L & 7 b &tk L
THEIEPCIDOEFIESK J-PCILY A M) —) 23R L TWw5b
B, TOF—FN—=2% D LK MR DBIRDFERFIZ DOV
TEEEDIIED e VAT L ER>TWA, Thbb,
RT01RT 7THE (HARLIME A ¥ &7 —X0 3 ViHFRY
EJPCILVLYAN)—D T4 =Ky 7 v A5 4) Pz o
W, HIEEDSEOHR TEDNIBIZH DO EHERTS
ZLIZLY, ASONBEE ARIIIEHET 5 AT A
THbH. JFPCILY AN =~DBFIIE L CTATHEE I
W H D 72 oo T, Bk AUCIZIEEE T A1 8 H H I
PCIDOBEYIEIZFE i % 52 5 b DT R WA, TN TD,
Bl Z AL BT O BRI EF A =R R A~ O FE AT =12 1L PCL i
JSCBET B HEREDE 2 D ENL DT, £DT 4 —F
Ny 7 IFHCEHMER W ED G L 7 B ) .
WETERITIUIFHE TR, FHIiCE 27 IUIgsE T
72\, Standardized PCIOHL Y A FEIZ DWW 1E00 )
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T, FEMEEE L TCOE#DH LR THY, SHOREMD
Hfrsh s,
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ORw SPCI

1.1

VAT LOME EFRIEE
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—Zy beEay 2 ¥y TR S NS,

Wi T A T B SEEN TSN & o TRURR %2 5T L 72
BfEay 7€y VAT, B THRIEZIT). XEEH - #
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74X —OHHE - B & ANOEEE, HloT 3
AATA 7 TINN=2 AT =T VRAT ¥ hOHHE - £
BEBREL, 3FHOYVaA AT 4y Ty r—U8N0
72774 B H 7 —7 VORI - #8217, ZOBIFIZGE
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=y MAMTH 2R BAY, PCLICHE R Y — ADFEA
HA RHT—=T VO APSALERD, A RhT—T)
ANDONNV— Y RAT PO AT A LY =2 7 VIR
T HOVEDN DL, A P T—TVId6~TFEIZHIEL,
A% 77 A B A X — TR L 72K CARBEOEHR S 1T RE
THhb FETARTAY—, »N)b—>, ATV MId
ZEEINT, BEEIREZIIKES2S07 70— 251
RETdH 5.

1.2
B, Flm&ERE

BROHEIEHRAIL T AT~ M TIREE 24 mm DO L D
THo727" AHAGHED ¥ 1 7 B2/CIZAHY 3 5 15
T2 D IIENRECTH Y 1D 8 EsE 2 FA%E (CTO) WA
WXL TEHA R4 Y — 2Rl 2F Ca~v=a7
JWPCIT, TDHNNV—VHERPO ATV MREEF TR

Ry FPCITEVD, WhWBNA Ty RPCIbirbi
T3,

FHEMIZ~Y =27 VPCIL ) Ly T 1 ¥ Z IR D4
LHTREL DML S 555, BHIIIZIZZES v &)
HENTWAS,

FEDO—2L LT, =27 )VPCILY AF > MIED
BB RO B FOD I ADREEIA N LSBT
N5 Z D70 REERI O EE S S A
BB, WRKOA) v MIBEGHEIZH Y, FiliE Ops
WX T — 7 IVEBOME I L T90%LL EA v Bk
KCIIHRI ) EEE R ESIER STBY, Rk
FOBAISDIFEAZED TS, 72, IERIICIZEE
WERISHTEETIZ 2V i shTns. —F, 8
ROMESEE LCIE, BHTEAMENA A=Y Y 7 TE
PEFERERMENT I IVUS) IZRESNLEZ LT
H5.

2.
N TV FEEIRINTERE

2.1

FIZEYN

AT FEBIIRIMATRFE (HCR) &13Z B2t
T 5EHETCABGE PCIZMAEGE TITHIGHETH 5.
ZoEFE, OLENWBINR (LITA) - 70 5t B IR 5T T 174
(LAD) |2 X 2R EETEENIR N 1 7S ATl (MIDCAB, 1
Ry b &), QFEABEHEAT >+ (DES) * vz
PCI, ®@—#Id 5\ 1360 HLINOEBEMTE T, &b
e é:i)f%wmo).

LITA # i\ 7- CABG I ZEN - BT /726 L, &
FESZ B % A 5%  OFER CREMERGHFR & 2> T
L. L Lahs, @k CRIRTERIR : SV) 797 hok
WIBIAERIIRIZMETEL LD TIER L, AT v MiIKAE
FEREFER TR OM T L) AT ¥ MEITOFEFIZ LY
PCIDBIFRASV Y57 2B L Tw5 (B9 .
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1 ERDERITHITS
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9 #iRT ST bEFRIBHMERT Y FOMITEETRE
(Harskamp RE, etal. 2013 "7 £ 1))
Copyright (2013) by the Society of Thoracic Surgeons, with permission from Elsevier. https://www.annalsthoracicsurgery.org/
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- CABGH'REE (LATRER. KBRS, EIERSEOR)
- REEIRUAND T ST ORI R
- EREARET T (LAD) hPCINEN GE2HE, sEAEL,

2.2 SEER) THRAEDY A ) CAETRE
& ity - LAD LISADFZE B PCI DS
:u\ - CABG DBE® D

- BB R AR DL TS D

HCROGEID (RT1) £ 2 57261214, PCIL CABG  EPEBEIREAICO PCI4D LAD ZSDRARE

DR OIVE TV AR L TBLLENDH L. KT K
I 4 o THEFT TR LTV 555, DESX CABG D RCT

AX
ZINICN
BEART

- UV WREE 2 B EOE (DAPT) DR
- BIERAEMIRR. ERIOBEDD

Tdh A SYNTAXEH E& ' FREEDOM# &', EXCEL
SHE' NOBLE#HRER'™, 11 ® RCT% £ L2 f o1

WP, kE o 7F—% N—A % % £ 72 ASCERT #f -%ﬁ:ﬁm\gg;{#ﬁ%
1142, 1143) 2, Lsgs N - ARTERRTE
201240 ACC/AHA D # 4 K5 A > "V Tl3 HCR ®3# - LADLISA D MRS

JBIZDWT, O AT ARBIIRE A DAL R LA 145 A > - PRIEIROIEAA R

7 & D CABGWEESER, @ CABGD 7 T 7 ML AR

REZIEF, @LADAPCIASHEIL O &R & 721358 4

PZERE R AT AIER L SN TWE (7T ZA1la). ZOfl, 23

HhhE, EMREASUEREEEBR I LA VAL LT iy

hE1TIER

M) A2 OEAEB], Bl DR M R i 78 O BEAE 2

& HIEFITIZHCR % Z [ § 5 14119,

CAUTHK L, P/ IREE 2 %) 6F % (DAPT) A3
AR, P R R T AIER, T A
122 LWER], LAD DAF 2383 22 C PCLIRIEE 72 iE B ©
1$CABG %, FEMZEMEMELS, AWEIRZ 7 7 MR
REOREGITIEPCL & Z R 5 16147,

WATD A Z RN TlE, HCR O—IAM AT & BBy i b 17
&CRE ORbEsEs, MO EEZE - BRiESE - FA T
FEE, EEAFR) CBE v EREINTHE "™ bR
FIAT AR ERIG R &) s SN/, 47 R
TFMDPIEHETH 5.

— W I B EENA Ty R PR EToRI
MIDCAB % 475> T2 5 PCL % 4T ) OHIEHNY T, HEEHE



ENEHED X 0 5RE 2 s Cdh A, BRICAT ) 3
4%, CABGIGATHIERER) T, LAD DA O EIERZE D D
LA RO PCLEATH LS 4. PCIEATIZEAN
TEREBERE CEATRZ DS LAD U OB & E R TH 575,
ZO¥E DES DIz oW Cldikimdid 5 10,

24

AEREERE

HCR DG HE IR S g% A S OGS IT L A ET
5. CABG & i L T 30H % &, 14F 4 15 %,
MACCEZEZRICITED 7 {, A& IHE (kg &
g, NI ieim) e, AbH%, ICUN
MDA b S s 1 BB 68 TO QOL
IFHCRDIIHI DL 72T ™ X7 T ClasE L
T MACCEIEZ CABG L H&ETH %A%, FRIMATFE =
HCR DI D\ & DS\ S I il —» RCT
T SEMAHETCABG L HAEFETH 5 Z LAVRSI LT W
% RS ZRREFII RS S PCLE DR T, SRk
[ BE T 14F O MACCEFE A =R IEA % TH 5 & D
HORB LY, TET AN L, PCIEKD T
fiim It (FFR) W2 I X B IBHGERANE 2L L Twb 2 &
Mo, SHROBETH L.

HCR#ED A7 >~ bz L MK FEIL, FhZFh o~
13%, 22~37%EHESN TS ") pCLIBATHIIZ
BT CABGifTE; D DAPTHIEASA T ¥ MIEFED Y
AT HEODLEEINDD, TDOFIEZRILSYNTAX Gk
B IETDI3%EMETHL ",

Z O &) IZHCRIZ#Y) 7 BE IR L ) L4 2HifT T
& ZOPHED CABGERIEETHL I LAVRENT
W5 L L s3ifE, PCIE CABGZNZNHMIZ X
LEEIRERBEEDMILINTBY, ThE2EETS
HCR D J7i: & FH OB VETH S, AFRTIE CABG
BV EIIR (BITA) O, EOHRE:
A MITAICHARTI0FERIERTHENL Z 05, 645
RO LS CH ), BITA % v 72 HCR & E U
W27 b b b,

F13E MRERZE

3.
KISERCABG

R 72 (KIREE CABG ICRATDHRETIESTVAUNIL

bii2 IEFVR
ISR 2N

E{288 CABG [F AT DFEALMEILET
BENAR) \1 ) CZ 4T (ONCAB) (&L b C
T, MR S BIMEHEL.

3.1
EREAR

$FED AR5 CABG L5 1E ¥ B 2 8 LT T e i/
YIBTEBNA 7R ADF 78> 7F4i (OPCAB) #4179 F
MicdHsbH LITAZHEEL CLADIZWA T 5B/ 1782
#7IZ MIDCAB LI EL 5 1.

LITA-LAD WA ATHD 75 7~ VTSR N~
ISA % AT KIREE CABG I, W& 1L+ YIBH® OPCAB &
R, I - EiE R, LEMEIORAD, O3
DA, W ERIEG O, B E B & OV ICU RLHR
%=, WPEHIEH OB REL E 2 5N s, g iEfhY)
Ba# a2 L IckaREE LT, MM R Hi -
WiMm DS SR 5BPVHRESNG. BRI E
(COPD) #H#H~DMIDCAB T & IHED & 5 7% 5%
DT ST B 1Y,

—, (MR % CABGOXR&H L LT, MFIEFgo
OPCAB LAl /A 7SAKE DT O CABG & HATH
%, DB TOZDIIMEDEDKT2IFE, 797 b
ered 5V IZMEICL 2 RBIIEEARNRE S EE S
2NN E iz, HEEIR (RCA) FEISADINA 782
OWEE S5, N1 7)) » Fi#EE L CPCL21T) FFiEd
:I'—/‘\EII:EEI és ﬂf\/‘%} 1147, 116671168).

M2 5 CABG & 13 M5 IE A Y B & L CE B/ NG BA
TITI SN ISZADCABG TH Y, N UHHOEHOA
XDV ETEEZTHTIHY, ZOHEIENTLM
AL WA RN AZ D, L LN, &
KD 20%DHFERIT N Tl 2 L€ R otk &E
IR HEBED RN LD R THLETLEZHH D"

OPCABIZEHZ L T WD EAVEHEIZE 5T, AT
Jili % 2 KR EE CABG /N1 7)) v RiEBITEA L
LTV TH L. AT OB HOFE A 2b 5T 1
TIRERICHA K250 T2 T I 7 b eadobh
B, T u— ANEEOFREEZ NS E 5 2 L bro
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TWBOT") FAFKBIIROMERATE IS AR 7
7 MeBET T T VTR EEITHI LED D 5.
3.2

ST AR TR/ 1/ CA#iT,
REETOPCAB

AR HE CABG DM O T 5 52 NS T LBk N
A4 78 A4l (TECAB) 1213, Fifr X o R b da Vinci
Surgical System 23 J§ £ AL T 2 237010 N TGl &
L7\ T ) 7201 W) 5 28 BB R T
HDH. NLUHi% W2 TECABIRILEAES L& 26N
275, NTUHiEH L 2WRIEANE 2 5.

HHE T OPCAB I i (o RE B AV Rk % 1 FH 9 % B 5600
TEEE T O IEFRYRIZ L% OPCABTH S 1)
TSGR BT 5 2 S X ) REoBER, BEEATTRE
Thb. Fiz, LD LEMTARINS 2558, A
BIROFEAESHIIH S, WEDVES L S5,

4,
IDETEE

I OAEOR D BEZBRETH 2.0, &b
DTHEG FF—=ARORITH Y, F L WBHEEZE) ]
RENTZL DD, Wkl VOO E GRS E LT
OERNNTHESFHREN L. —TF, LM A T O
(LVAD) 122\ Cld, RIFTIIBHAEIE»EHTH 5
728, BEYRERIK AR 722 & DA BEREDS S TR X B L
TWh, ZOL) RN A RS 570, HFMICFARE
WEANOHIEFSEE > TVAEY, BEREOAEZHEIELE
TIZEST, LB LVAD 2 3 L L2 EiEOALE
WaRH A= M5 L)% LWIBREORESAE TH 5.

ZD X BIIRD LR, B OAEIZB W TN AE,
HIREFEAE, TP AR T E - AERE O 7
b, BRISHSEA TYA.

4.1
HCZFHaY — bOlE

ML S — MRS A LA 23T MR R O
—HET, 6 x 10HOFHMIEr 5% %> — b (B10) %5
e, BRI T, AR ETRED S MBS IR EPLS, O
BT i CTh D, KEEOWHILR2S 5~ 10 gt
FEDEHE T 2 RICL CRp3Fifaa i, 5522, ArEoM
Nais e 2 o 72 SRS 4. FATHATHE L 72 Sl
IR, EEISAMEE RN T, B3Ry — s 2Rk

L, BH§5.

AL L 725 3 M o — b SR A 14 B IR BB L2 72 1),
HIF-1E(ZFA3H L, 2IUIEESE S IV IR i 1
(HGF), IEMRZHEN T (VEGF), 33V
SR T (bFGF), Ak u—~<fHfgH kK1 (SDF-1) % &
DA N HA DGWEN, INHHA M A 2 OMmE
A, ERMRAREE, FRHE(LHDE 2 & OTEHIC & BB REDLL
BTSN D, B SN2 Y — M3 BTl
FetBh%, BRIy AN AIMES LS, $/2
SR E AT SDF-11Z & 1) B BB 3 R AR AR AL L 2 36
Ban, FEMESS SICMEIELIRL, FrAmE O
M2 72 ) 9 2 2 & DSEEFERZE TS AIZ ST %,

MR RIS Ty ) — VR T CHilg 2 5583 5700
HIVRF 72 8D A )V A& L TV A BT E®RET
HbH. INETOUAREETIVEM) & V7 3E8RFE12 T,
LHEREDTE, B TPROEREFRIFEO LN TN D,

4.2

SISy — OB

ZNF TLVAD % %575 L 7R ELO I E B & 4 PlIC AT
ALY — AR S A, 260 T U BED L E VSRR &
N, ZO2ENIAN T LD SEER L T2 "D F72 &
HORREIZ BT, BRIRIIZE", % ftise i 3Emir" %
T, FAREOREMEEGMETER SN, FIGHET
FIARHEDOT, OAEIIR T 2 IR O LR S
i [N—=F =M E L TRBKRES N2 585, Rig
TR 155 726 60 B R IO E B ICBAE S 5 L [H
WP, RHRBEZBEL, SIS MMEOHEEAGE S L
7otk AWEAREELTETHD.
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ZEIZED, ER COHEREOTGE, (O EIEIR OB T 7
©, BNP, FHEDIRE, MiBIIRIMERITOH B ET %58
DTS F/NE B X OB A OIERILUFAELZ R L
THBICHLRZ 52 72D DERT FERIEERAFE T L, #IG
PERIZB L CHAEMGE T T 5.

BUE, W2 fiia > — MIEE OA BB TN TUAR)

HHDbIC

HEAHEEE N TV B DT TR L, SRIZFENGEE UG

T 5 BEROBRES VI TH L

F72, LOAEMEDSE W EBTHIE NS iPSHIN IR
UFHIRBREAE "™ OEGIRIFZEDS, [EARE R RS A R
SESFAGER S TGRS AL, first in human SUERATBAS S 4L
HFETHA.

SHbIC

HEBENA R TA VTHEDIZDOIZHLDN? Zhiw
DL DHEIATHL. bBEAATAFIA LI2IF
R, BIEE TICRAERERS NI ZE TV A
(DWW, S F SFRIREBI LTI AMEREGE D% R
FTLDOTHA. 7272, AiteL b0, EOEFRRZICHE
WD BT R R R BEROIA AR 72 L L TAT
PNTWBEZETHA, ZDHI2IE, WELIEL Zh
ZROFHMEREDORSH A DR T, PR OB O
AEELREE T R/2T. FLTC, AHVARFIA 0 THH
AAEFNTZLHNZ, N F— L2051, HETTOUE
WCEERBEEZ R LT0LDS, N— M F— 2A0E I
BET 57200218, &irk 2B CHHRBEBGEICE$ A 5T
HHEENTWDZ EAKHIHTRE 72 5.

A RTA B ETHHRBEERAT) 720 DFRETTH o
T, BHZICBWTIIHERR Y 5 A 1 OFEFETIE R SRy
FAIbdH LI DOBEHEES ZDHVONLL60 5
THH). FNHRMICE o TERREENLZETH 5.

7272, ZOWEIZE, L DHERES T ADWGEEE
LEEAN= N F—L4 - T RSy T3y ORTHIEIZR
ENDLERDHY, FATLN S EE I T 2L E
Thb. TLTRENA R4 V2 BITTAHROEMLE
LCid, EERIZBWTHEETA FI4 U ORBE BT
ENTW 5 D7 (guidelines adherence), F72F DGR &
L COWEBGEDIE D B Oh %, BB 2 UENH 5

R DEIEFFEAEBITIE, BETA FTA 2 &z
HEBER, FRITERTHLFRINT LEBERE
ER M) FRREMHEOHR SN D, 20024125 F SN
(LT ACBITAEDTO T2y at ) X EH
FE|oPT, o7y ar Ll L TO—EDEBED
=D& LT, BHEARIMCIE D W ERET) 2L R ilEo
T2 " bivbhE#ICHED S8 L, ML L LT
FoOTUT L af) AL eI LI ETEFTEE
ThY, ZOZEFbILbIasF), DWW TITERETS
CEIA,ERDbIS.

99



LEEHIREEDMATHES A FF 4 >

%R 1 PCI [CET 2 AFRDNEREHE

PCHZBWV T 5 FUERERDSH D DEMENREDEE S DBMENRIORE, F2ldd
DEMU7ZE T DIDEFKE - OBEHESARINERELES SN, WHEE () BRICH
UCRITEDRECTH oI, BHOMEMEIFHIBRS NI,

B8, BREGNREEE 7 TLY NE—HT—F )L (O—5TL—5—°) [CDLTIFL
FFRCTEHBDNERELEICRDBLHDRENKDESND.

{REEF0305 5535 FRU30F3A5H (2018)
5623  FEEMTEEIRE AT
1 RREREBINRE AT CRE T D EsE e
LEFMCOWVT, 7 (1 ADS128FT) QU TOFMHHZRIHERT 5 &.
(1) 2 DEIEEICN T DD
(2) REEFDEICKT DD
(8) ZDHDBHD
2 [BHICEITDEIE
127 ATEENIRE AT DREER B C{RDBURWVIC DWCIE, HeEEzmzLCLnE
K<, HIHAERE (X)) BRICHUT, BHEZTOIHEFENCE.
$£630D2 RENTENNRAT > MBS
1 RBREAEEIRA T NEETCRE T D iEsREE
LEEFMICOWVT, B (1BD5 12 BFET) DL TNDF M HHZRAER I T &.
(1) 2 DEIEEICN T DD
(2) ARLEFRIVEICHT T DBD
(3) ZDfthDHD
2 BHICEITSEIA
REMTEEIRA T > MEBMOIERELECROBURVCDWTIE, HEEEE L
TUNIEKRL, FICHAELE (X)) BRICHUT, BEZTOHEFENCE.

{REE5£0305 5535 Fm22F3[58 (2010
5563 REFEEIRZAN (SROEIRERET T LI h=—NT—TILICKDED)
1 BENBEIRERNT (SREGEIREREETUI M=—NT—TILICKDDD) (T
I DIEEREAE
(1) FEERSER RO DEMENZIFE U TSR Chd T L.
(2) FICHT S BB, KEPAR) () CREABZFR S0P ESRFEL THD, HhD, ##
AR BT ALl Z B 200 FIL ERfEL TWLD L.
(3) SELUEDEREMDRERZH I DERIH A BUULRBESNTHD, 5ELEDDE
MENRDRERZE T EHDEEID 1 B EEEESN TSI L.
2 JEHICEISEIA
REZAEENIRFE RN (SREESNRREE7 T LI b=—HT—TIUICELDED) D
FEsREAECRDEHIE, BIR2 DRI 62 RO 69 ZRWN TIRHI &

100



DES

f1R2 REBBIRKBOMITHEA A RS54 2 IHEMS DOFIEER (COD ICRT HFR(2016 1A 1H~2018%12A31H)

2w

SINEBSDREEIR

EEE - —
HERKESF
felF A -
HEZHEE
gBHEFICD
WTDHE

=R

GlEERRLE =i
DRICETDHES
I8 (ZNE&E D HE -
BBPID K & HEFZE
DIBICHBHE)

A

1FE -
A

i
BP9

EER

[RAE#L

HrRE

BRI

IR

ZOfts

B

3

5T

=

AR | =pie

IS

R IEA

Y/«
ZIE

B

B

Y0«

P

H—=H

iEE

BA B

HAXROZwD
I ANAZAYS

=
(G

MSD

TP AT T ABEE
PATFTTAT
LTV I)\AF
J7—~X

TP AT T ABEE
FPANZERA
VIS AN A AN
7w cNZAF 2
S—Iv)\V
BAA—Z4U
)—

Y04

TILE
INATIVER
TJUZNL- <A
V—ARo4T
BRI

INEFEE TSR
g——H

M =28
HAN—=U>H—
AT )VINA s
HHEERTSE

P AT T ABEE
IS AVAVE k]
S—Iv)(V
—7O

A TIVEETR
T7AT—
BRI
PR
INEFEEGR T 26
KRB
g£—=#
HHA VT VY
=5
BHAN—U>—
AT)INA s
HHEEGRTE

A

3 ]

P AT T AREEL
Y/«

J\A TV
MRA Y- TA
IVT474v70
PAJAV]

HAN—U2H—
AT IVINA s

VIS AVAVE k1
=YV

s :
=)

s —

REES TS
KA R

s :
FIE

PAT TR T
LTV I)I\AF
J7—~X

VI ANAWE ]
=3Iy
U/ 04

MA Y- T A
IVT474v70
PAA
F—=3
BAXR—-U>YH—
AT IVINA s

101



WETEEIRE O MATHET A N4 >~
[ e -

Bof@& - —
HERER | FIET S1E# - 88FT
TEFERA - | DRICEAT 2HRESE
SINEBSOHRESEE HMEZHEE | 1B (SHELEM -
K4 IBHHEICD | BFADEREHBEFRE
WCTDHE | DIHFICHDHE)
=I5
=i %H%ﬁ ﬁgﬁ—f BN =) oo PF AT SRR %@ =/ o ﬁ?
AR A | FER Rk fARE prc N LSRR f B | % 55T TRE =Hia
WS : VS ANAW &S] iy NN P AT T REE
= S—Iv)\ Fa15—Iv| 7Ry bRF2
IRD—-XS547 A% S—Iv)\
DE R IRD—-XS|T7ATF—
/T4 ATHAIVIRA Y- A
FILE 2 IVT4T4vD
A TILEESR IS SRR ADE A
TJUZXRNL- <A ATV T 1=
V—A2o4T TawoIv
MA N A A%
IVFT474v0 AT 4 Ak
PAJA >4
F——H
BAN—U>H—
AVT)INA L
b= VAN ATASS
NE EE IRD—-X547
YAIVX
Javvyr-1IV
N A=
TUh- Yok
AT 4 HIb
BAX R OZwY
BASA 754>
S : P AT T ABEE Y= | RHEERTE BAXR—=U>
EH ERE PRATTA- T TILERR M =25 =145
LTV )\ F INATIVER | P AT IREEE  |)\A LA
J7—~X F—=3
A TIVER BHAN—U>
TJUZARNL-TA H—A2T )
V=204 I\A I
BRI
=28
BAN—=U>YH—
AVT)INA s
HHEE@RITE
ME - MSD IQVIA & —E |MSD T4 UwT
KA E< AT TR T =ZXIvN\|7 U7 UF VR LURED
LAYz J\A4F > J7—~X¥a1—|ZUR
T7—< TN II— T A RIVXI v\ TUTEF
TP AT T ABEEE NP sl DAXR
FANTERA U TP AT T ABEEE
/T4 EERAT] IS AVAVE =1
I\ TIVER =fe= S—Iv)
BRI gE—=3t Y/ T4
F—=3 REAT DBV Ta—K-
HEE@RITE JWYRT LZ | AT« AV
BAXI T4/ IV T « X
IR J7—~X
J\A T)UER
TrAY—
1R R
iz N =]E=
KIREBIE
REREREE
gE——
FAT7—X
=28
BHAXR—U>H—
AVT)INA s
HHEEGITE

102



DES

Bof@& - —
HERER | FIET S1EH# - 88FT
EIFINA - | DRICET DEHES
SINEBSOHRESEIE HMEZHEE | 1B (SHELEM -
K4 IBHEICD | DR EHBHR
WCTDHE | DIBICHDHE)
=I5
E RE| e SHER Zo I AT EIRET N z0 = ) Eread
IR A | FER & prc N LSRR f B | % 55T TRE =His
b= I R HAXRNOZwY
=23 F-H |D—X NN ATAW]
247 IRD—-X547
4T HYAIUR
R
=N
1475
A
FILE
b= =25 INEFEEEA T 2 |MSD TN Ya—
R KSR BAX RO I)VER K- XF o h
vy KERERRE |V
F—=3t
D=8
ETT7AILARI
J7—~X
HHEERTE
mns JJ4T7 4T
TH R DA
VEPYYERS
IR
Trwo
RIERTZE
AMEERT
5|$4 -4
| —
BAdr
HE IRD—-X547
FE E— HYAITUR
v/«
A TIVET
AR—Uf—
AT)INA L
e Ty cZAF 2
Flll BR S—=Iv)
v/«
JNA TIVES
TJUZARNL- <A
YT—2XR04T
RA Y- TA
IV7474v0
I
BRI
F—=#
S : T R TILE
R Bt J—X Tk Ya—-R-
47 XF 4 Hb
HA4T
A
me N1 TIVER IQVIA U —E )\ IT)LER
ZH B TJUZXRNL- XA V=T v)\ | KEERITZE
VX204 > F—=3
HHEEmITZE JSR
Y/ T4 ToOTFTUSF
FANZEXRH Vv IJ7—xX
Bs—=H a—T47h
WAI v\
VIS VAVS
Fa15—Iv
I
IA454)
X hIUX
FraFib-
PAJAW]

103



LEREHIREEDMATHET A 71~

Jave=d

SINEBSDREEIR

Bof@& - —
HEHKRSE
eI FIA -
HEZHEE
IHEICD
WCT D
=18

B9 & i - #8FT
DRICEI HHRESE
I8 (S0 D HE R -
EBPID K & HEFHFFE
DIHICHDHE)

BB

1RE-

gl

55T
R

MrRE

BAGME

ot

SINEES

z0
ftt

(S

ik = s

s :
ZH B

(#E)

TILE
A TILER
HEERTE

BhE
(/3PN

Ty hIw )
CSLR—J>y
KRB

wmhE
ENU=i:

VI ANAVE S
S—=Iv)

Ty R
Y/

TILE

7o
N—=hDO—Iv
e

xAo0Y

whE :
AR XZ

IS ANAWE ]
S—Iv)\
TILE

RA Y- TA
IVT474v7
DATAW

#hE :

TH B

BAXI T4y
IR

wh8
AR ESE

MSD

TP AT T ABEE
AT TR T
LAYz J\AF
J7—~X
TANTEXRH
VAN AIAW
IS 2AAVE ]
S—=Iv)
TyRTY
Y04

CA AT A A
TUh-Ta—RK-
AT 4 HIL
FILE

—7a
JIVIL T 4 A
J7—~X
JN—=h~D0O—Iv
A

JNA TIVET
JURNL- <A
V—XRo4T
MRAKY- TA
IVT7474v0
AW

BRI

PSR
INEFEER T 26
KRB
F—=3
=25
BAN—UYH—
AVTIVINA L
HAXRNOZwvY
BASAT514Y

#H8
Bk &

TPANTERH
N1 T)VER
TrAY—
JUZNL- <A
Y—2X204D

J\A TIVER
F—=H

104




DES

Bof@& - —
HERRSE | FTED 2488 - 80
TEFERA - | DRICEAT 2HRESE
SINEEBDREEIE HEZHE | 1B (SMNEDHER -
K I25EICD | BPADKREHEBEHRR
WCTODERE | DIFICHDHEE)
=I5
= WRE | 55T sty e 7o Sgeazep sepazzme | €0 5 . il
eS| W | i FRE|  RE BARMIE =2 i | ERT TRE =Hie
WhE . BRI F—=H
Syt F—=H
A= VANV E ] TiRw ~JKR
T & S—Iv)\ Fa15—Iv
IRD—XS547 X
ATV IRD—-XZ
TILE ALY
HEASA 754> A
TILE
BASAT5
A
W8 : VA VAV.E ] F—=H T4UwTX
R RED F—Iv) JUYIEF
JvRIYY MRARY - Y
Y/ T4 AITVT «
A TIVER TA4wTI 4
F—=H JC
BASAT5
A
WHE IRD—XS547
WA k¥ HYALIVR
wha Novadaqg Corpo-
=te Bk ration
ival=] I 2VAV.E =]
H EX S—Iv)\
TUN-Ya—RK-
AT 4 HIb
WANY- A
IVT4T4v7
AW
mILor—/ I+
>
F——H
wha iy b v TrFaU—
B A IRD—=X547 AT 4 H)b
YAITUR IRDO—-XZ
BAXNOZvS A4
A
—7JO
HmAXT 4
hiLFo /0
C/“_
HAX K ~O
vy
A= HAXYI T4y ELT7A4ILAR
mwR Bt IR J7—X
2Lt 7A4ILLR
J7—~X
WHE : TILE FILE |FTILE
=)l %
A= JNA )V | R T 2
WO %8 Bl =28
B——H|PRATSAE
HANR—|Z
UrA—
A7)
J\A s
AN
J—2T
JURA
VA= IRD—=XZA4T|TILE
=R B HYALVR
TN Ta—R-
AT 4 H)L
FILE

105



LEREHIREEDMATHET A 71~

Bof@& - —
HERER | FIET S1E# - 88FT
EIFINA - | DRICET DHES
SINEBSOHRESEE HMEZHEE | 1B (SHELEM -
K4 IHEICD | BFIDOREHBNRE
WCTODERE | DIFICHDER)
=I5
=i %H%ﬁ £r%nﬁ—l' BN =) oo Jgesage SRR %@ =/ o ﬁ?
IR A | FER Rk fARE prc N LSRR f B | % 55T TRE =Hia
A=l RTIERTE
=R B AEREEE
(®) g
BAXNNOZwZ
BASA T4
SIEBEPIES - FATFSA T E=H [ TYVAN I/ (PRY MR
TR FESE LIV - )\AF Infraredx | PATSARE |F15-Iv
J7—~X TN YR
S ANAWE ] AF 4 HIb TILE
S—Iv)\ JINIW T a4 AT R
Tk Ya—RK- J7—X TN Ya—
><7473J|J N—=hTO0—Iv |- AT 17
H—=# AV U
BANR—=U>H— A TIVEETR IRRA Y -
AT IVINA s Tr7AY— A ITVT«
F—H TawoIv
A
SEBFHIES YUXT 1 BV JIBFRUERT | RT TRBE JIIEFRUE
INEF AR fiThser IRD—=XZ547 Fir
—7JO YAIVX
I—54
YUXT 1 H)ix
TR ZFT
TN Yok
AF 4 HIb
TILE
SEBEHBES FANTERH KRIERBREE HEERTE
AN —1E /T4 A TIVER |\ BFERT
TJUZXRNL- <A HEERIFRIF IMSD
V—AROA4T T A TIVETR
BAXR—-U>YH— HAEZNT| D 7 —
AT )VI\A L BRFEAEE £—=x
$F—— Y/ T4
HAERI=
NEBFHHZES Py hNRF 2 EP U)L—X |PRTTARE
ARl S—Iv) IQVAD—E|R A~ - T4
Y/« I—=ZXIv N ITVT A TAvD
JURNL- <A bV DA
VX204 KIRBIE TILTPATA
BRI A —E'—I R | KFRE
E——H thINI?i*”%
BAXR—-U>YH— F——H
AVT)INA s Eﬁﬂf%ﬁ%
BAXR—-U>H—
AVT)INA s
HHEE@RITE
NEBFHMZES EP U7AFTSAH
Sy =R X =X |
IQVIAIAZAT 4
Y — E|RA LY -
=AY T 4
T\ TawvIIvw
KRB | )
KIREEE
AEARFRR
P4
FE—=3
HN=Z5%
BAX—=UY
A=AV
J\A L
HHEFERTE

106



INES
-
BCBaE - —
HERRSE | FTED 2488 - 80
TEFERA - | DRICEAT 2HRESE
SINEEBDREEIE HMEZHEE | 1B (SHELEM -
K I25EICD | BPADKREHEBEHRR
WCODHRE | DIBICHDER)
=I5
E RE| e SHER Zo I AT EIRET N z0 = ) Eread
eS| W | i it BARMIE =2 i B | % ST ARE =Hie
NEFFHIES PATTRT FOTA4TX N4 TIL
Tl &S INVAENIE S awally Bl
J7—~X 7Ry kX JUR
TP AT T AR bl - <A
TANTEXA TN Ya— -2
Y/« K- XF o0 h o947
N—F7IA3— v F—=H
JNA TIVER, JOYETF
TJURKNL- <A R X
V=204 )l
KEAARFREE MRARY - Y
F—=H AITVT«
BAN—U>H— TawoIv
AT IVINA s A
FEREER
55
KIREUEL
HAX KN ~O
v
BASATZ
A
HNEBFHIZES - iy hJw )
wE S8 IRD—XS547
ATV
v/ T4
TN Ya—K-
AT 1AL
RTIERTZE
BASA IS4
HNEBFHIZES - MSD
=lE  B— INA T)LR
F—=H
BAN—=U>H—
AVTIVINA L
BRI
*JENGRECIF AR
* DI TFOBME(C DN TIFRFICREERIEL L
| B XA B
I B.XH 5
B AR JIEZER
n B MmN BX
| B Er FX
=R =
WhE 1 /\H shE
BB ESKR B
Bh8 1B A%
B8  =BE Kid
WBh8 g Ez
whe  BH 8
whEe 8 =
W8 K& Ka
WHE &N F
NEPFHORS : @ SE
SNERFHIES © BA

107



108

LEEHIREEDMATHES A FF 4 >

—_

4

oo

10.

—_
—_

13.

14.

15.

16.

18.

19.

20.

- HARBIREEA L.

CHARPERIGE Y2,

Sk

. Osler W. The Lumleian lectures on angina pectoris. Lancet 1910; 175:

973-977.

. Geleijnse ML, Elhendy A, Kasprzak JD, et al. Safety and prognostic

value of early dobutamine-atropine stress echocardiography in pa-
tients with spontaneous chest pain and a non-diagnostic electrocar-
diogram. Eur Heart J 2000; 21: 397-406. PMID: 10666354

. Cohn PF. Asymptomatic coronary artery disease. Pathophysiology,

diagnosis, management. Mod Concepts Cardiovasc Dis 1981; 50: 55-
60. PMID: 6974822

Medalie JH, Goldbourt U. Unrecognized myocardial infarction: five-
year incidence, mortality, and risk factors. Ann Intern Med 1976; 84:
526-531. PMID: 132128

Lloyd-Jones DM, Wilson PW, Larson MG, et al. Framingham risk
score and prediction of lifetime risk for coronary heart disease. Am J
Cardiol 2004; 94: 20-24. PMID: 15219502

. NIPPON DATAB80 Research Group. Risk assessment chart for death

from cardiovascular disease based on a 19-year follow-up study of a
Japanese representative population. Circ J 2006; 70: 1249-1255.
PMID: 16998254

. Nishimura K, Okamura T, Watanabe M, et al. Predicting coronary

heart disease using risk factor categories for a Japanese urban popula-
tion, and comparison with the framingham risk score: the suita study.
J Atheroscler Thromb 2014; 21: 784-798. PMID: 24671110

. Kinoshita M, Yokote K, Arai H, et al. Committee for Epidemiology

and Clinical Management of Atherosclerosis. Japan Atherosclerosis
Society (JAS) Guidelines for Prevention of Atherosclerotic Cardio-
vascular Diseases 2017. J Atheroscler Thromb 2018; 25: 846-984.

PMID: 30135334

BRI MR E TR 7 A 5 A > 20174EH
HABIRBEAL % 2017.
Mabuchi H, Koizumi J, Shimizu M, et al. Development of coronary
heart disease in familial hypercholesterolemia. Circulation 1989; 79:
225-232. PMID: 2914343
TEERGIR OB L RHICHT A N T4 >
(20094F & & [AIFFE R ) « 2k R LB B O BS 1T & i BT IR
DI2D DAL D BERIEEIZH T 271 N T4 > (20104 L5T
B). http://www.j-circ.or.jp/guideline/pdf/JCS2010 yamagishi_h.pdf

. Kwok Y, Kim C, Grady D, et al. Meta-analysis of exercise testing to

detect coronary artery disease in women. Am J Cardiol 1999; 83:
660-666. PMID: 10080415

HATE B2 2. IR B DRSS § o A N7 4 >~
(2007-20084F E£ & A L BEH )« SEBIIRNGA D IR BB
BT %74 FF 4 . Cire J2009; 73 Suppl 1L http://www.j-circ.
or.jp/guideline/pdf/JCS2010_yamashina_h.pdf

Miller JM, Rochitte CE, Dewey M, et al. Diagnostic performance of
coronary angiography by 64-row CT. N Engl J Med 2008; 359: 2324-
2336. PMID: 19038879

Budoff MJ, Dowe D, Jollis JG, et al. Diagnostic performance of
64-multidetector row coronary computed tomographic angiography
for evaluation of coronary artery stenosis in individuals without
known coronary artery disease: results from the prospective multi-
center ACCURACY (Assessment by Coronary Computed Tomo-
graphic Angiography of Individuals Undergoing Invasive Coronary
Angiography) trial. / Am Coll Cardiol 2008; 52: 1724-1732. PMID:
19007693

Magalhaes TA, Kishi S, George RT, et al. Combined coronary angi-
ography and myocardial perfusion by computed tomography in the
identification of flow-limiting stenosis - The CORE320 study: An in-
tegrated analysis of CT coronary angiography and myocardial perfu-
sion. J Cardiovasc Comput Tomogr 2015; 9: 438-445. PMID:
25977111

. Min JK, Leipsic J, Pencina MJ, et al. Diagnostic accuracy of fraction-

al flow reserve from anatomic CT angiography. JAMA 2012; 308:
1237-1245. PMID: 22922562

Cook CM, Petraco R, Shun-Shin MJ, et al. Diagnostic Accuracy of
Computed Tomography-Derived Fractional Flow Reserve : A Sys-
tematic Review. JAMA Cardiol 2017; 2: 803-810. PMID: 28538960
Douglas PS, Pontone G, Hlatky MA, et al. PLATFORM Investiga-
tors. Clinical outcomes of fractional flow reserve by computed tomo-
graphic angiography-guided diagnostic strategies vs. usual care in pa-
tients with suspected coronary artery disease: the prospective
longitudinal trial of FFR(CT): outcome and resource impacts study.
Eur Heart J 2015; 36: 3359-3367. PMID: 26330417

Douglas PS, De Bruyne B, Pontone G, et al. PLATFORM Investiga-

2

—_

22.

23.
24.

25.

26.
27.

28.

29.

30.

3

32.

34.

35.

36.

37.

38.

39.

tors. 1-Year Outcomes of FFRCT-Guided Care in Patients With Sus-
pected Coronary Disease: The PLATFORM Study. J Am Coll Cardiol
2016; 68: 435-445. PMID: 27470449

. Hlatky MA, Saxena A, Koo BK, et al. Projected costs and conse-

quences of computed tomography-determined fractional flow reserve.
Clin Cardiol 2013; 36: 743-748. PMID: 24114863

Kimura T, Shiomi H, Kuribayashi S, et al. Cost analysis of non-inva-
sive fractional flow reserve derived from coronary computed tomo-
graphic angiography in Japan. Cardiovasc Interv Ther 2015; 30: 38-
44. PMID: 25030180

HAEERR 2. FFRer OB IE TGS 2018. hitp://www.j-circ.
or.jp/topics/FFRCT tekisei_shishin.pdf

Kubo S, Tadamura E, Toyoda H, et al. Effect of caffeine intake on
myocardial hyperemic flow induced by adenosine triphosphate and
dipyridamole. J Nucl Med 2004; 45: 730-738. PMID: 15136619
Elhendy A, Bax JJ, Poldermans D. Dobutamine stress myocardial
perfusion imaging in coronary artery disease. J Nucl Med 2002; 43:
1634-1646. PMID: 12468513

Travain MI, Wexler JP. Pharmacological stress testing. Semin Nucl
Med 1999; 29: 298-318. PMID: 10534233

He ZX, Hedrick TD, Pratt CM, et al. Severity of coronary artery cal-
cification by electron beam computed tomography predicts silent
myocardial ischemia. Circulation 2000; 101: 244-251. PMID:
10645919

Kamiya K, Sakakibara M, Asakawa N, et al. Cardiac magnetic reso-
nance performs better in the detection of functionally significant cor-
onary artery stenosis compared to single-photon emission computed
tomography and dobutamine stress echocardiography. Circ J 2014;
78: 2468-2476. PMID: 25109426

Nakamura M, Yamagishi M, Ueno T, et al. Prevalence of visual-func-
tional mismatch regarding coronary artery stenosis in the CVIT-DE-
FER registry. Cardiovasc Interv Ther 2014; 29: 300-308. PMID:
24664513

Park SJ, Kang SJ, Ahn JM, et al. Visual-functional mismatch between
coronary angiography and fractional flow reserve. JACC Cardiovasc
Interv 2012; 5: 1029-1036. PMID: 23078732

. Pijls NH, van Son JA, Kirkeeide RL, et al. Experimental basis of de-

termining maximum coronary, myocardial, and collateral blood flow
by pressure measurements for assessing functional stenosis severity
before and after percutaneous transluminal coronary angioplasty. Cir-
culation 1993; 87: 1354-1367. PMID: 8462157

Pijls NH, De Bruyne B, Peels K, et al. Measurement of fractional
flow reserve to assess the functional severity of coronary-artery ste-
noses. N Engl J Med 1996; 334: 1703-1708. PMID: 8637515

. Bech GJ, De Bruyne B, Pijls NH, et al. Fractional flow reserve to de-

termine the appropriateness of angioplasty in moderate coronary ste-
nosis: a randomized trial. Circulation 2001; 103: 2928-2934. PMID:
11413082

Pijls NH, van Schaardenburgh P, Manoharan G, et al. Percutaneous
coronary intervention of functionally nonsignificant stenosis: 5-year
follow-up of the DEFER Study. J Am Coll Cardiol 2007; 49: 2105-
2111. PMID: 17531660

Zimmermann FM, Ferrara A, Johnson NP, et al. Deferral vs. perfor-
mance of percutaneous coronary intervention of functionally non-sig-
nificant coronary stenosis: 15-year follow-up of the DEFER trial. Eur
Heart J 2015; 36: 3182-3188. PMID: 26400825

Tonino PA, De Bruyne B, Pijls NH, et al. FAME Study Investigators.
Fractional flow reserve versus angiography for guiding percutaneous
coronary intervention. N Engl J Med 2009; 360: 213-224. PMID:
19144937

Pijls NH, Fearon WF, Tonino PA, et al. FAME Study Investigators.
Fractional flow reserve versus angiography for guiding percutaneous
coronary intervention in patients with multivessel coronary artery
disease: 2-year follow-up of the FAME (Fractional Flow Reserve
Versus Angiography for Multivessel Evaluation) study. J Am Coll
Cardiol 2010; 56: 177-184. PMID: 20537493

van Nunen LX, Zimmermann FM, Tonino PA, et al. FAME Study In-
vestigators. Fractional flow reserve versus angiography for guidance
of PCI in patients with multivessel coronary artery disease (FAME): 5-year
follow-up of a randomised controlled trial. Lancet 2015; 386: 1853-
1860. PMID: 26333474

Tanaka N, Nakamura M, Akasaka T, et al. CVIT-DEFER Registry In-
vestigators. One-Year Outcome of Fractional Flow Reserve-Based
Coronary Intervention in Japanese Daily Practice - CVIT-DEFER


https://www.ncbi.nlm.nih.gov/pubmed/10666354
https://www.ncbi.nlm.nih.gov/pubmed/6974822
https://www.ncbi.nlm.nih.gov/pubmed/132128
https://www.ncbi.nlm.nih.gov/pubmed/15219502
https://www.ncbi.nlm.nih.gov/pubmed/16998254
https://www.ncbi.nlm.nih.gov/pubmed/24671110
https://www.ncbi.nlm.nih.gov/pubmed/30135334
https://www.ncbi.nlm.nih.gov/pubmed/2914343
http://www.j-circ.or.jp/guideline/pdf/JCS2010_yamagishi_h.pdf
https://www.ncbi.nlm.nih.gov/pubmed/10080415
http://www.j-circ.or.jp/guideline/pdf/JCS2010_yamashina_h.pdf
http://www.j-circ.or.jp/guideline/pdf/JCS2010_yamashina_h.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19038879
https://www.ncbi.nlm.nih.gov/pubmed/19007693
https://www.ncbi.nlm.nih.gov/pubmed/25977111
https://www.ncbi.nlm.nih.gov/pubmed/22922562
https://www.ncbi.nlm.nih.gov/pubmed/28538960
https://www.ncbi.nlm.nih.gov/pubmed/26330417
https://www.ncbi.nlm.nih.gov/pubmed/27470449
https://www.ncbi.nlm.nih.gov/pubmed/24114863
https://www.ncbi.nlm.nih.gov/pubmed/25030180
http://www.j-circ.or.jp/topics/FFRCT_tekisei_shishin.pdf
http://www.j-circ.or.jp/topics/FFRCT_tekisei_shishin.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15136619
https://www.ncbi.nlm.nih.gov/pubmed/12468513
https://www.ncbi.nlm.nih.gov/pubmed/10534233
https://www.ncbi.nlm.nih.gov/pubmed/10645919
https://www.ncbi.nlm.nih.gov/pubmed/25109426
https://www.ncbi.nlm.nih.gov/pubmed/24664513
https://www.ncbi.nlm.nih.gov/pubmed/23078732
https://www.ncbi.nlm.nih.gov/pubmed/8462157
https://www.ncbi.nlm.nih.gov/pubmed/8637515
https://www.ncbi.nlm.nih.gov/pubmed/11413082
https://www.ncbi.nlm.nih.gov/pubmed/17531660
https://www.ncbi.nlm.nih.gov/pubmed/26400825
https://www.ncbi.nlm.nih.gov/pubmed/19144937
https://www.ncbi.nlm.nih.gov/pubmed/20537493
https://www.ncbi.nlm.nih.gov/pubmed/26333474

Sk

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

5

52.

53.

54.

55.

56.

57.

58.

59.

Registry. Cire J2017; 81: 1301-1306. PMID: 28450667

De Bruyne B, Fearon WF, Pijls NH, et al. FAME 2 Trial Investiga-
tors. Fractional flow reserve-guided PCI for stable coronary artery
disease. N Engl J Med 2014; 371: 1208-1217. PMID: 25176289
Fearon WEF, Nishi T, De Bruyne B, et al. FAME 2 Trial Investigators.
Clinical outcomes and cost-effectiveness of fractional flow re-
serve-guided percutaneous coronary intervention in patients with sta-
ble coronary artery disease: Three-year follow-up of the FAME 2 Tri-
al (Fractional Flow Reserve Versus Angiography for Multivessel
Evaluation). Circulation 2018; 137: 480-487. PMID: 29097450
Tonino PA, Fearon WF, De Bruyne B, et al. Angiographic versus
functional severity of coronary artery stenoses in the FAME study
fractional flow reserve versus angiography in multivessel evaluation.
J Am Coll Cardiol 2010; 55: 2816-2821. PMID: 20579537

Nakamura M, Yamagishi M, Ueno T, et al. Modification of treatment
strategy after FFR measurement: CVIT-DEFER registry. Cardiovasc
Interv Ther 2015; 30: 12-21. PMID: 24816634

Van Belle E, Rioufol G, Pouillot C, et al. Investigators of the Registre
Francais de la FFR-R3F. Outcome impact of coronary revasculariza-
tion strategy reclassification with fractional flow reserve at time of di-
agnostic angiography: insights from a large French multicenter frac-
tional flow reserve registry. Circulation 2014; 129: 173-185. PMID:
24255062

Nam CW, Mangiacapra F, Entjes R, et al. FAME Study Investigators.
Functional SYNTAX score for risk assessment in multivessel coro-
nary artery disease. J Am Coll Cardiol 2011; 58: 1211-1218. PMID:
21903052

Sen S, Escaned J, Malik IS, et al. Development and validation of a
new adenosine-independent index of stenosis severity from coronary
wave-intensity analysis: results of the ADVISE (ADenosine Vasodi-
lator Independent Stenosis Evaluation) study. J Am Coll Cardiol
2012; 59: 1392-1402. PMID: 22154731

Davies JE, Sen S, Dehbi HM, et al. Use of the Instantaneous Wave-
free Ratio or Fractional Flow Reserve in PCI. N Engl J Med 2017,
376: 1824-1834. PMID: 28317458

Gotberg M, Christiansen EH, Gudmundsdottir 1J, et al. iFR-SWEDE-
HEART Investigators. Instantaneous Wave-free Ratio versus Frac-
tional Flow Reserve to Guide PCI. N Engl J Med 2017, 376: 1813-
1823. PMID: 28317438

Svanerud J, Ahn JM, Jeremias A, et al. Validation of a novel non-hy-
peraemic index of coronary artery stenosis severity: the Resting
Full-cycle Ratio (VALIDATE RFR) study. Eurolntervention 2018;
14: 806-814. PMID: 29790478

Van't Veer M, Pijls NHJ, Hennigan B, et al. Comparison of Different
Diastolic Resting Indexes to iFR: Are They All Equal? J Am Coll
Cardiol 2017; 70: 3088-3096. PMID: 29268922

. Lee JM, Park J, Hwang D, et al. Similarity and Difference of Resting

Distal to Aortic Coronary Pressure and Instantaneous Wave-Free Ra-
tio. J Am Coll Cardiol 2017, 70: 2114-2123. PMID: 29050558
Meuwissen M, Chamuleau SA, Siebes M, et al. Role of variability in
microvascular resistance on fractional flow reserve and coronary
blood flow velocity reserve in intermediate coronary lesions. Circula-
tion 2001; 103: 184-187. PMID: 11208673

Lee JM, Choi KH, Hwang D, et al. Prognostic Implication of Ther-
modilution Coronary Flow Reserve in Patients Undergoing Fractional
Flow Reserve Measurement. JACC Cardiovasc Interv 2018; 11:
1423-1433. PMID: 30093048

Allman KC. Noninvasive assessment myocardial viability: current
status and future directions. J Nucl Cardiol 2013; 20: 618-637. PMID:
23771636

Bax JJ, Poldermans D, Elhendy A, et al. Sensitivity, specificity, and
predictive accuracies of various noninvasive techniques for detecting
hibernating myocardium. Curr Probl Cardiol 2001; 26: 147-186.
PMID: 11276916

Sciagra R, Bisi G, Santoro GM, et al. Comparison of baseline-nitrate
technetium-99m sestamibi with rest-redistribution thallium-201 to-
mography in detecting viable hibernating myocardium and predicting
postrevascularization recovery. J Am Coll Cardiol 1997; 30: 384-391.
PMID: 9247509

Udelson JE, Coleman PS, Metherall J, et al. Predicting recovery of
severe regional ventricular dysfunction. Comparison of resting scin-
tigraphy with *' Tl and *™Tc-sestamibi. Circulation 1994; 89: 2552-
2561. PMID: 8205664

Patel P, Ivanov A, Ramasubbu K. Myocardial Viability and Revascu-
larization: Current Understanding and Future Directions. Curr Ath-
eroscler Rep 2016; 18: 32. PMID: 27115143

Matsunari I, Tamaki N, Ikeda M, et al. A Post-marketing Clinical
Study to Confirm the Efficacy of "*F-fluorodeoxyglucose for the Di-
agnosis of Myocardial Viability: A Prospective Multicenter Study in
Patients with Ischemic Heart Disease. Ann Nucl Cardiol 2016; 2: 9-20.

60.

—

6

62.

63.

64.

65.

66.

67.

68.

69.

70.

7

—_

72.

73.

74.

75.
76.

77.

78.

79.

80.

—

8

82.

83.

Ling LF, Marwick TH, Flores DR, et al. Identification of therapeutic
benefit from revascularization in patients with left ventricular systolic
dysfunction: inducible ischemia versus hibernating myocardium. Circ
Cardiovasc Imaging 2013; 6: 363-372. PMID: 23595888

. Rischpler C, Langwieser N, Souvatzoglou M, et al. PET/MRI early

after myocardial infarction: evaluation of viability with late gadolini-
um enhancement transmurality vs. ""F-FDG uptake. Eur Heart J Car-
diovasc Imaging 2015; 16: 661-669. PMID: 25680385

Shah DJ, Kim HW, James O, et al. Prevalence of regional myocardial
thinning and relationship with myocardial scarring in patients with
coronary artery disease. JAMA 2013; 309: 909-918. PMID: 23462787
Allman KC, Shaw LJ, Hachamovitch R, et al. Myocardial viability
testing and impact of revascularization on prognosis in patients with
coronary artery disease and left ventricular dysfunction: a meta-anal-
ysis. J Am Coll Cardiol 2002; 39: 1151-1158. PMID: 11923039
Neumann FJ, Sousa-Uva M, Ahlsson A, et al. 2018 ESC/EACTS
Guidelines on myocardial revascularization. The Task Force on myo-
cardial revascularization of the European Society of Cardiology (ESC)
and European Association for Cardio-Thoracic Surgery (EACTS).
Eur Heart J 2019; 40: 87-165. PMID: 30165437

Kannel WB, D'Agostino RB, Belanger AJ. Fibrinogen, cigarette
smoking, and risk of cardiovascular disease: insights from the Fram-
ingham Study. Am Heart J 1987; 113: 1006-1010. PMID: 3565227
Davis JW, Hartman CR, Lewis HD, et al. Cigarette smoking--induced
enhancement of platelet function: lack of prevention by aspirin in
men with coronary artery disease. J Lab Clin Med 1985; 105: 479-
483. PMID: 3884719

Zeiher AM, Schéchinger V, Minners J. Long-term cigarette smoking
impairs endothelium-dependent coronary arterial vasodilator func-
tion. Circulation 1995; 92: 1094-1100. PMID: 7648652

Taylor AE, Johnson DC, Kazemi H. Environmental tobacco smoke
and cardiovascular disease. A position paper from the Council on
Cardiopulmonary and Critical Care, American Heart Association.
Circulation 1992; 86: 699-702. PMID: 1638735

Shimbo D, Child J, Davidson K, et al. Exaggerated serotonin-mediat-
ed platelet reactivity as a possible link in depression and acute coro-
nary syndromes. Am J Cardiol 2002; 89: 331-333. PMID: 11809437
Willett WC, Green A, Stampfer MJ, et al. Relative and absolute ex-
cess risks of coronary heart disease among women who smoke ciga-
rettes. N Engl J Med 1987; 317: 1303-1309. PMID: 3683458

. Pell JP, Haw S, Cobbe S, et al. Smoke-free legislation and hospital-

izations for acute coronary syndrome. N Engl J Med 2008; 359: 482-
491. PMID: 18669427

Doll R, Peto R. Mortality in relation to smoking: 20 years' observa-
tions on male British doctors. Br Med J 1976; 2: 1525-1536. PMID:
1009386

Critchley J, Capewell S. Smoking cessation for the secondary preven-
tion of coronary heart disease. Cochrane Database Syst Rev 2003:
CD003041. PMID: 14583958

Gordon T, Kannel WB, McGee D, et al. Death and coronary attacks
in men after giving up cigarette smoking. A report from the Framing-
ham study. Lancet 1974; 304: 1345-1348. PMID: 4143310

Fiore M, Bailey W, Cohen S, et al. Treating tobacco use and depen-
dence. U.S. Department of Health and Human Services. 2000.

Gorin SS, Heck JE. Meta-analysis of the efficacy of tobacco counsel-
ing by health care providers. Cancer Epidemiol Biomarkers Prev
2004; 13: 2012-2022. PMID: 15598756

Bogers RP, Bemelmans WJ, Hoogenveen RT, et al. BMI-CHD Col-
laboration Investigators. Association of overweight with increased
risk of coronary heart disease partly independent of blood pressure
and cholesterol levels: a meta-analysis of 21 cohort studies including
more than 300 000 persons. Arch Intern Med 2007; 167: 1720-1728.
PMID: 17846390

McTigue K, Larson JC, Valoski A, et al. Mortality and cardiac and
vascular outcomes in extremely obese women. JAMA 2006; 296: 79-
86. PMID: 16820550

Pi-Sunyer FX. The obesity epidemic: pathophysiology and conse-
quences of obesity. Obes Res 2002; 10 Suppl: 97S-104S. PMID:
12490658

HAME G A S IO AE RS T A N7 A AAERE RS, IEEESHR T
1 FF4 22016, T4 7914 AR 2016.

. Sjostrom L, Narbro K, Sjostrom CD, et al. Swedish Obese Subjects

Study. Effects of bariatric surgery on mortality in Swedish obese sub-
jects. N Engl J Med 2007; 357: 741-752. PMID: 17715408

Jensen MD, Ryan DH, Apovian CM, et al. 2013 AHA/ACC/TOS
guideline for the management of overweight and obesity in adults: a
report of the American College of Cardiology/American Heart Asso-
ciation Task Force on Practice Guidelines and The Obesity Society. J
Am Coll Cardiol 2014; 63: 2985-3023. PMID: 24239920

Taylor RS, Brown A, Ebrahim S, et al. Exercise-based rehabilitation

109


https://www.ncbi.nlm.nih.gov/pubmed/28450667
https://www.ncbi.nlm.nih.gov/pubmed/25176289
https://www.ncbi.nlm.nih.gov/pubmed/29097450
https://www.ncbi.nlm.nih.gov/pubmed/20579537
https://www.ncbi.nlm.nih.gov/pubmed/24816634
https://www.ncbi.nlm.nih.gov/pubmed/24255062
https://www.ncbi.nlm.nih.gov/pubmed/21903052
https://www.ncbi.nlm.nih.gov/pubmed/22154731
https://www.ncbi.nlm.nih.gov/pubmed/28317458
https://www.ncbi.nlm.nih.gov/pubmed/28317438
https://www.ncbi.nlm.nih.gov/pubmed/29790478
https://www.ncbi.nlm.nih.gov/pubmed/29268922
https://www.ncbi.nlm.nih.gov/pubmed/29050558
https://www.ncbi.nlm.nih.gov/pubmed/11208673
https://www.ncbi.nlm.nih.gov/pubmed/30093048
https://www.ncbi.nlm.nih.gov/pubmed/23771636
https://www.ncbi.nlm.nih.gov/pubmed/11276916
https://www.ncbi.nlm.nih.gov/pubmed/9247509
https://www.ncbi.nlm.nih.gov/pubmed/8205664
https://www.ncbi.nlm.nih.gov/pubmed/27115143
https://www.ncbi.nlm.nih.gov/pubmed/23595888
https://www.ncbi.nlm.nih.gov/pubmed/25680385
https://www.ncbi.nlm.nih.gov/pubmed/23462787
https://www.ncbi.nlm.nih.gov/pubmed/11923039
https://www.ncbi.nlm.nih.gov/pubmed/30165437
https://www.ncbi.nlm.nih.gov/pubmed/3565227
https://www.ncbi.nlm.nih.gov/pubmed/3884719
https://www.ncbi.nlm.nih.gov/pubmed/7648652
https://www.ncbi.nlm.nih.gov/pubmed/1638735
https://www.ncbi.nlm.nih.gov/pubmed/11809437
https://www.ncbi.nlm.nih.gov/pubmed/3683458
https://www.ncbi.nlm.nih.gov/pubmed/18669427
https://www.ncbi.nlm.nih.gov/pubmed/1009386
https://www.ncbi.nlm.nih.gov/pubmed/14583958
https://www.ncbi.nlm.nih.gov/pubmed/4143310
https://www.ncbi.nlm.nih.gov/pubmed/15598756
https://www.ncbi.nlm.nih.gov/pubmed/17846390
https://www.ncbi.nlm.nih.gov/pubmed/16820550
https://www.ncbi.nlm.nih.gov/pubmed/12490658
https://www.ncbi.nlm.nih.gov/pubmed/17715408
https://www.ncbi.nlm.nih.gov/pubmed/24239920

LE B IR

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.
102.

110

MATHET A KT 4~

for patients with coronary heart disease: systematic review and me-
ta-analysis of randomized controlled trials. Am J Med 2004; 116: 682-
692. PMID: 15121495

Froelicher V, Jensen D, Genter F, et al. A randomized trial of exercise
training in patients with coronary heart disease. JAMA 1984; 252:
1291-1297. PMID: 6381770

Hambrecht R, Niebauer J, Marburger C, et al. Various intensities of
leisure time physical activity in patients with coronary artery disease:
effects on cardiorespiratory fitness and progression of coronary ath-
erosclerotic lesions. J Am Coll Cardiol 1993; 22: 468-477. PMID:
8335816

Haskell WL, Alderman EL, Fair JM, et al. Effects of intensive multi-
ple risk factor reduction on coronary atherosclerosis and clinical car-
diac events in men and women with coronary artery disease. The
Stanford Coronary Risk Intervention Project (SCRIP). Circulation
1994; 89: 975-990. PMID: 8124838

Haskell WL, Lee IM, Pate RR, et al. Physical activity and public
health: updated recommendation for adults from the American Col-
lege of Sports Medicine and the American Heart Association. Circu-
lation 2007; 116: 1081-1093. PMID: 17671237

Boden WE, O'Rourke RA, Teo KK, et al. COURAGE Trial Research
Group. Optimal medical therapy with or without PCI for stable coro-
nary disease. N Engl J Med 2007; 356: 1503-1516. PMID: 17387127
The BARI 2D Study Group. A randomized trial of therapies for type
2 diabetes and coronary artery disease. N Engl J Med 2009; 360:
2503-2515. PMID: 19502645

Ahn JM, Park DW, Shin ES, et al. IRIS-FFR Investigators. Fractional
Flow Reserve and Cardiac Events in Coronary Artery Disease: Data
From a Prospective IRIS-FFR Registry (Interventional Cardiology
Research Incooperation Society Fractional Flow Reserve). Circula-
tion 2017; 135: 2241-2251. PMID: 28356440

Bangalore S. Applicability of the COURAGE, BARI 2D, and FREE-
DOM Trials to Contemporary Practice. J Am Coll Cardiol 2016; 68:
996-998. PMID: 27585502

Ishikawa K, Kanamasa K, Ogawa I, et al. Secondary Prevention
Group. Long-term nitrate treatment increases cardiac events in pa-
tients with healed myocardial infarction. Jpn Circ J 1996; 60: 779-
788. PMID: 8933241

Yusuf'S, Peto R, Lewis J, et al. Beta blockade during and after myo-
cardial infarction: an overview of the randomized trials. Prog Cardio-
vasc Dis 1985; 27: 335-371. PMID: 2858114

The Beta-Blocker Pooling Project Research Group. The Beta-Blocker
Pooling Project (BBPP): subgroup findings from randomized trials in
post infarction patients. Eur Heart J 1988; 9: 8-16. PMID: 2894312
McMurray J, Keber L, Robertson M, et al. Antiarrhythmic effect of
carvedilol after acute myocardial infarction: results of the Carvedilol
Post-Infarct Survival Control in Left Ventricular Dysfunction (CAP-
RICORN) trial. J Am Coll Cardiol 2005; 45: 525-530. PMID:
15708698

Nissen SE, Tuzcu EM, Libby P, et al. CAMELOT Investigators. Ef-
fect of antihypertensive agents on cardiovascular events in patients
with coronary disease and normal blood pressure: the CAMELOT
study: a randomized controlled trial. JAMA 2004; 292: 2217-2225.
PMID: 15536108

Poole-Wilson PA, Lubsen J, Kirwan BA, et al. Coronary disease Trial
Investigating Outcome with Nifedipine gastrointestinal therapeutic
system investigators. Effect of long-acting nifedipine on mortality
and cardiovascular morbidity in patients with stable angina requiring
treatment (ACTION trial): randomised controlled trial. Lancet 2004;
364: 849-857. PMID: 15351192

Japanese beta-Blockers and Calcium Antagonists Myocardial Infarc-
tion (JBCMI) Investigators. Comparison of the effects of beta block-
ers and calcium antagonists on cardiovascular events after acute
myocardial infarction in Japanese subjects. Am J Cardiol 2004; 93:
969-973. PMID: 15081437

IONA Study Group. Effect of nicorandil on coronary events in pa-
tients with stable angina: the Impact Of Nicorandil in Angina (IONA)
randomised trial. Lancet 2002; 359: 1269-1275. PMID: 11965271
Whelton PK, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/
APhA/ASH/ASPC/N MA/PCNA Guideline for the prevention, detec-
tion, evaluation, and management of high blood pressure in adults: A
Report of the American College of Cardiology/American Heart Asso-
ciation Task Force on Clinical Practice Guidelines. Hypertension.
2018; 71: el3-el15. (Erratum in Hypertension. 2018; 71: e140-e144.
PMID: 29743247) PMID: 29133356

HARB M PSS MG AT A N7 4 AARRZER S
A BT 422014, HAGME2 2014,
Al-Mallah MH, Tleyjeh IM, Abdel-Latif AA, et al. Angiotensin-con-
verting enzyme inhibitors in coronary artery disease and preserved
left ventricular systolic function: a systematic review and meta-analy-

R

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

sis of randomized controlled trials. J Am Coll Cardiol 2006; 47: 1576~
1583. PMID: 16630993

Dahlof B, Sever PS, Poulter NR, et al. ASCOT Investigators. Preven-
tion of cardiovascular events with an antihypertensive regimen of
amlodipine adding perindopril as required versus atenolol adding
bendroflumethiazide as required, in the Anglo-Scandinavian Cardiac
Outcomes Trial-Blood Pressure Lowering Arm (ASCOT-BPLA): a
multicentre randomised controlled trial. Lancet 2005; 366: 895-906.
PMID: 16154016

Jamerson K, Weber MA, Bakris GL, et al. ACCOMPLISH Trial In-
vestigators. Benazepril plus amlodipine or hydrochlorothiazide for
hypertension in high-risk patients. N Engl J Med 2008; 359: 2417-
2428. PMID: 19052124

Pitt B, Zannad F, Remme W], et al. Randomized Aldactone Evalua-
tion Study Investigators. The effect of spironolactone on morbidity
and mortality in patients with severe heart failure. N Engl J Med
1999; 341: 709-717. PMID: 10471456

Pitt B, Remme W, Zannad F, et al. Eplerenone Post-Acute Myocardial
Infarction Heart Failure Efficacy and Survival Study Investigators.
Eplerenone, a selective aldosterone blocker, in patients with left ven-
tricular dysfunction after myocardial infarction. N Engl J Med 2003;
348: 1309-1321. PMID: 12668699

Mabuchi H, Kita T, Matsuzaki M, et al. J-LIT Study Group. Large
scale cohort study of the relationship between serum cholesterol con-
centration and coronary events with low-dose simvastatin therapy in
Japanese patients with hypercholesterolemia and coronary heart dis-
ease: secondary prevention cohort study of the Japan Lipid Interven-
tion Trial (J-LIT). Circ J 2002; 66: 1096-1100. PMID: 12499612
Gerstein HC, Miller ME, Byington RP, et al. Action to Control Car-
diovascular Risk in Dlabetes Study Group. Effects of intensive glu-
cose lowering in type 2 diabetes. N Engl J Med 2008; 358: 2545-
2559. PMID: 18539917

HAHE RIS, BERRSHAA K 54 > 2016, FITLE: 2016,
Erdmann E, Dormandy JA, Charbonnel B, et al. PROactive Investi-
gators. The effect of pioglitazone on recurrent myocardial infarction
in 2,445 patients with type 2 diabetes and previous myocardial infarc-
tion: results from the PROactive (PROactive 05) Study. J Am Coll
Cardiol 2007; 49: 1772-1780. PMID: 17466227

Zinman B, Wanner C, Lachin JM, et al. EMPA-REG OUTCOME In-
vestigators. Empagliflozin, cardiovascular outcomes, and mortality in
type 2 diabetes. N Engl J Med 2015; 373: 2117-2128. PMID:
26378978

Neal B, Perkovic V, Mahaffey KW, et al. CANVAS Program Collab-
orative Group. Canagliflozin and Cardiovascular and Renal Events in
Type 2 Diabetes. N Engl J Med 2017; 377: 644-657. PMID: 28605608
Marso SP, Daniels GH, Brown-Frandsen K, et al. LEADER Steering
Committee. Liraglutide and Cardiovascular Outcomes in Type 2 Dia-
betes. N Engl J Med 2016; 375: 311-322. PMID: 27295427

Baigent C, Keech A, Kearney PM, et al. Cholesterol Treatment Trial-
ists' (CTT) Collaborators. Efficacy and safety of cholesterol-lowering
treatment: prospective meta-analysis of data from 90,056 participants
in 14 randomised trials of statins. Lancet 2005; 366: 1267-1278.
PMID: 16214597

Okazaki S, Yokoyama T, Miyauchi K, et al. Early statin treatment in
patients with acute coronary syndrome: demonstration of the benefi-
cial effect on atherosclerotic lesions by serial volumetric intravascular
ultrasound analysis during half a year after coronary event: the ES-
TABLISH Study. Circulation 2004; 110: 1061-1068. PMID:
15326073

Hiro T, Kimura T, Morimoto T, et al. JAPAN-ACS Investigators. Ef-
fect of intensive statin therapy on regression of coronary atheroscle-
rosis in patients with acute coronary syndrome: a multicenter ran-
domized trial evaluated by volumetric intravascular ultrasound using
pitavastatin versus atorvastatin (JAPAN-ACS [Japan assessment of
pitavastatin and atorvastatin in acute coronary syndrome] study). J
Am Coll Cardiol 2009; 54: 293-302. PMID: 19608026

Tsujita K, Sugiyama S, Sumida H, et al. PRECISE-IVUS Investiga-
tors. Impact of Dual lipid-lowering strategy with ezetimibe and ator-
vastatin on coronary plaque regression in patients with percutaneous
coronary intervention: the multicenter randomized controlled PRE-
CISE-IVUS trial. J Am Coll Cardiol 2015; 66: 495-507. PMID:
26227186

Cannon CP, Blazing MA, Giugliano RP, et al. IMPROVE-IT Investi-
gators. Ezetimibe added to statin therapy after acute coronary syn-
dromes. N Engl J Med 2015; 372: 2387-2397. PMID: 26039521
Sabatine MS, Giugliano RP, Keech AC, et al. FOURIER Steering
Committee and Investigators. Evolocumab and clinical outcomes in
patients with cardiovascular disease. N Engl J Med 2017; 376: 1713-
1722. PMID: 28304224

Schwartz GG, Steg PG, Szarek M, et al. ODYSSEY OUTCOMES


https://www.ncbi.nlm.nih.gov/pubmed/15121495
https://www.ncbi.nlm.nih.gov/pubmed/6381770
https://www.ncbi.nlm.nih.gov/pubmed/8335816
https://www.ncbi.nlm.nih.gov/pubmed/8124838
https://www.ncbi.nlm.nih.gov/pubmed/17671237
https://www.ncbi.nlm.nih.gov/pubmed/17387127
https://www.ncbi.nlm.nih.gov/pubmed/19502645
https://www.ncbi.nlm.nih.gov/pubmed/28356440
https://www.ncbi.nlm.nih.gov/pubmed/27585502
https://www.ncbi.nlm.nih.gov/pubmed/8933241
https://www.ncbi.nlm.nih.gov/pubmed/2858114
https://www.ncbi.nlm.nih.gov/pubmed/2894312
https://www.ncbi.nlm.nih.gov/pubmed/15708698
https://www.ncbi.nlm.nih.gov/pubmed/15536108
https://www.ncbi.nlm.nih.gov/pubmed/15351192
https://www.ncbi.nlm.nih.gov/pubmed/15081437
https://www.ncbi.nlm.nih.gov/pubmed/11965271
https://www.ncbi.nlm.nih.gov/pubmed/29133356
https://www.ncbi.nlm.nih.gov/pubmed/16630993
https://www.ncbi.nlm.nih.gov/pubmed/16154016
https://www.ncbi.nlm.nih.gov/pubmed/19052124
https://www.ncbi.nlm.nih.gov/pubmed/10471456
https://www.ncbi.nlm.nih.gov/pubmed/12668699
https://www.ncbi.nlm.nih.gov/pubmed/12499612
https://www.ncbi.nlm.nih.gov/pubmed/18539917
https://www.ncbi.nlm.nih.gov/pubmed/17466227
https://www.ncbi.nlm.nih.gov/pubmed/26378978
https://www.ncbi.nlm.nih.gov/pubmed/28605608
https://www.ncbi.nlm.nih.gov/pubmed/27295427
https://www.ncbi.nlm.nih.gov/pubmed/16214597
https://www.ncbi.nlm.nih.gov/pubmed/15326073
https://www.ncbi.nlm.nih.gov/pubmed/19608026
https://www.ncbi.nlm.nih.gov/pubmed/26227186
https://www.ncbi.nlm.nih.gov/pubmed/26039521
https://www.ncbi.nlm.nih.gov/pubmed/28304224

Sk

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

13

—

132.

133.

134.

135.

136.

137.

138.

139.

Committees and Investigators. Alirocumab and Cardiovascular Out-
comes after Acute Coronary Syndrome. N Engl J Med 2018; 379:
2097-2107. PMID: 30403574

Ibanez B, James S, Agewall S, et al. ESC Scientific Document Group
. 2017 ESC Guidelines for the management of acute myocardial in-
farction in patients presenting with ST-segment elevation: The Task
Force for the management of acute myocardial infarction in patients
presenting with ST-segment elevation of the European Society of
Cardiology (ESC). Eur Heart J 2018; 39: 119-177. PMID: 28886621
Taguchi I, limuro S, Iwata H, et al. High-Dose Versus Low-Dose Pi-
tavastatin in Japanese Patients With Stable Coronary Artery Disease
(REAL-CAD): a randomized superiority trial. Circulation 2018; 137:
1997-2009. PMID: 29735587

Yokoyama M, Origasa H, Matsuzaki M, et al. Japan EPA lipid inter-
vention study (JELIS) Investigators. Effects of eicosapentaenoic acid
on major coronary events in hypercholesterolaemic patients (JELIS):
arandomised open-label, blinded endpoint analysis. Lancet 2007;
369: 1090-1098. PMID: 17398308

Matsuzaki M, Yokoyama M, Saito Y, et al. JELIS Investigators. In-
cremental effects of eicosapentaenoic acid on cardiovascular events
in statin-treated patients with coronary artery disease. Circ J 2009;
73:1283-1290. PMID: 19423946

GISSI-Prevenzione Investigators (Gruppo Italiano per lo Studio della
Sopravvivenza nell'Infarto miocardico). Dietary supplementation
with n-3 polyunsaturated fatty acids and vitamin E after myocardial
infarction: results of the GISSI-Prevenzione trial. Lancet 1999; 354:
447-455. PMID: 10465168

Studer M, Briel M, Leimenstoll B, et al. Effect of different antilipid-
emic agents and diets on mortality: a systematic review. Arch Intern
Med 2005; 165: 725-730. PMID: 15824290

Bhatt DL, Steg PG, Miller M, et al. REDUCE-IT Investigators. Car-
diovascular Risk Reduction with Icosapent Ethyl for Hypertriglyceri-
demia. N Engl J Med 2019; 380: 11-22. PMID: 30415628

Bezafibrate Infarction Prevention (BIP) study. Secondary prevention
by raising HDL cholesterol and reducing triglycerides in patients with
coronary artery disease. Circulation 2000; 102: 21-27. PMID:
10880410

Tenenbaum A, Motro M, Fisman EZ, et al. Bezafibrate for the sec-
ondary prevention of myocardial infarction in patients with metabolic
syndrome. Arch Intern Med 2005; 165: 1154-1160. PMID: 15911729
Jun M, Foote C, Lv J, et al. Effects of fibrates on cardiovascular out-
comes: a systematic review and meta-analysis. Lancet 2010; 375:
1875-1884. PMID: 20462635

. Hlatky MA, Boothroyd DB, Bravata DM, et al. Coronary artery by-

pass surgery compared with percutaneous coronary interventions for
multivessel disease: a collaborative analysis of individual patient data
from ten randomised trials. Lancet 2009; 373: 1190-1197. PMID:
19303634

Jeremias A, Kaul S, Rosengart TK, et al. The impact of revasculariza-
tion on mortality in patients with nonacute coronary artery disease.
Am J Med 2009; 122: 152-161. PMID: 19185092

Yusuf S, Zucker D, Peduzzi P, et al. Effect of coronary artery bypass
graft surgery on survival: overview of 10-year results from ran-
domised trials by the Coronary Artery Bypass Graft Surgery Trialists
Collaboration. Lancet 1994; 344: 563-570. PMID: 7914958

De Bruyne B, Pijls NH, Kalesan B, et al. FAME 2 Trial Investigators.
Fractional flow reserve-guided PCI versus medical therapy in stable
coronary disease. N Engl J Med 2012; 367: 991-1001. PMID:
22924638

Velazquez EJ, Lee KL, Deja MA, et al. STICH Investigators. Coro-
nary-artery bypass surgery in patients with left ventricular dysfunc-
tion. N Engl J Med 2011; 364: 1607-1616. PMID: 21463150

Hannan EL, Samadashvili Z, Cozzens K, et al. Comparative out-
comes for patients who do and do not undergo percutaneous coronary
intervention for stable coronary artery disease in New York. Circula-
tion 2012; 125: 1870-1879. PMID: 22441935

Hannan EL, Wu C, Walford G, et al. Drug-eluting stents vs. coro-
nary-artery bypass grafting in multivessel coronary disease. N Engl J
Med 2008; 358: 331-341. PMID: 18216353

Caracciolo EA, Davis KB, Sopko G, et al. Comparison of surgical
and medical group survival in patients with left main equivalent coro-
nary artery disease. Long-term CASS experience. Circulation 1995;
91:2335-2344. PMID: 7729019

Windecker S, Kolh P, Alfonso F, et al. 2014 ESC/EACTS Guidelines
on myocardial revascularization: The Task Force on Myocardial Re-
vascularization of the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery (EACTS). Devel-
oped with the special contribution of the European Association of
Percutaneous Cardiovascular Interventions (EAPCI). Eur Heart J
2014; 35: 2541-2619. PMID: 25173339

140.

14

—_

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.
153.
154.

155.

156.

157.

158.

159.
160.

Califf RM, Phillips HR 3rd, Hindman MC, et al. Prognostic value of
a coronary artery jeopardy score. J Am Coll Cardiol 1985; 5: 1055-
1063. PMID: 3989116

. De Silva K, Morton G, Sicard P, et al. Prognostic utility of BCIS

myocardial jeopardy score for classification of coronary disease bur-
den and completeness of revascularization. Am J Cardiol 2013; 111:
172-177. PMID: 23102883

Mohr FW, Morice MC, Kappetein AP, et al. Coronary artery bypass
graft surgery versus percutaneous coronary intervention in patients
with three-vessel disease and left main coronary disease: 5-year fol-
low-up of the randomised, clinical SYNTAX trial. Lancet 2013; 381:
629-638. PMID: 23439102

Head SJ, Davierwala PM, Serruys PW, et al. Coronary artery bypass
grafting vs. percutaneous coronary intervention for patients with
three-vessel disease: final five-year follow-up of the SYNTAX trial.
Eur Heart J 2014; 35: 2821-2830. PMID: 24849105

Mohr FW, Rastan AJ, Serruys PW, et al. Complex coronary anatomy
in coronary artery bypass graft surgery: impact of complex coronary
anatomy in modern bypass surgery? Lessons learned from the SYN-
TAX trial after two years. J Thorac Cardiovasc Surg 2011; 141: 130-
140. PMID: 21168023

Farooq V, van Klaveren D, Steyerberg EW, et al. Anatomical and
clinical characteristics to guide decision making between coronary
artery bypass surgery and percutaneous coronary intervention for in-
dividual patients: development and validation of SYNTAX score II.
Lancet 2013; 381: 639-650. PMID: 23439103

Campos CM, van Klaveren D, Farooq V, et al. EXCEL Trial Investi-
gators. Long-term forecasting and comparison of mortality in the
Evaluation of the Xience Everolimus Eluting Stent vs. Coronary Ar-
tery Bypass Surgery for Effectiveness of Left Main Revascularization
(EXCEL) trial: prospective validation of the SYNTAX Score II. Eur
Heart J 2015; 36: 1231-1241. PMID: 25583761

Campos CM, van Klaveren D, Igbal J, et al. Predictive performance
of SYNTAX Score II in patients with left main and multivessel coro-
nary artery disease-analysis of CREDO-Kyoto registry. Circ J 2014;
78: 1942-1949. PMID: 24998278

Sotomi Y, Cavalcante R, van Klaveren D, et al. Individual long-term
mortality prediction following either coronary stenting or bypass sur-
gery in patients with multivessel and/or unprotected left main disease:
an external validation of the SYNTAX Score II Model in the 1,480
patients of the BEST and PRECOMBAT Randomized Controlled Tri-
als. JACC Cardiovasc Interv 2016; 9: 1564-1572. PMID: 27491605
Campos CM, Garcia-Garcia HM, van Klaveren D, et al. Validity of
SYNTAX score II for risk stratification of percutaneous coronary in-
terventions: A patient-level pooled analysis of 5,433 patients enrolled
in contemporary coronary stent trials. /nt J Cardiol 2015; 187: 111-
115. PMID: 25828327

Parsonnet V, Dean D, Bernstein AD. A method of uniform stratifica-
tion of risk for evaluating the results of surgery in acquired adult
heart disease. Circulation 1989; 79: 13-112. PMID: 2720942

Nashef SA, Roques F, Michel P, et al. EuroSCORE study group. Eu-
ropean system for cardiac operative risk evaluation (EuroSCORE).
Eur J Cardiothorac Surg 1999; 16: 9-13. PMID: 10456395
EuroSCORE Study Group. EuroSCORE I1. http://www.euroscore.
org/calc.html

Clark RE. It is time for a national cardiothoracic surgical data base.
Ann Thorac Surg 1989; 48: 755-756. PMID: 2596910

Shroyer AL, Coombs LP, Peterson ED, et al. The Society of Thoracic
Surgeons: 30-day operative mortality and morbidity risk models. 4Ann
Thorac Surg 2003; 75: 1856-1865. PMID: 12822628

Shahian DM, O'Brien SM, Filardo G, et al. Society of Thoracic Sur-
geons Quality Measurement Task Force. The Society of Thoracic
Surgeons 2008 cardiac surgery risk models: part 1--coronary artery
bypass grafting surgery. Ann Thorac Surg 2009; 88 Suppl: S2-S22.
PMID: 19559822

Shahian DM, O'Brien SM, Filardo G, et al. The Society of Thoracic
Surgeons 2008 cardiac surgery risk models: part 3--valve plus coro-
nary artery bypass grafting surgery. Ann Thorac Surg 2009; 88 Suppl:
S43-S62. PMID: 19559824

Shahian DM, Jacobs JP, Badhwar V, et al. The Society of Thoracic
Surgeons 2018 Adult Cardiac Surgery Risk Models: Part 1-Back-
ground, Design Considerations, and Model Development. Ann Tho-
rac Surg 2018; 105: 1411-1418. PMID: 29577925

Jacobs JP, Shahian DM, D'Agostino RS, et al. The Society of Thorac-
ic Surgeons National Database 2018 Annual Report. Ann Thorac Surg
2018; 106: 1603-1611. PMID: 30326235

Nashef SA, Roques F, Sharples LD, et al. EuroSCORE II. Eur J Car-
diothorac Surg 2012; 41: 734-745. PMID: 22378855

Poullis M, Fabri B, Pullan M, et al. Sampling time error in Euro-
SCORE II. Interact Cardiovasc Thorac Surg 2012; 14: 640-641.

111


https://www.ncbi.nlm.nih.gov/pubmed/30403574
https://www.ncbi.nlm.nih.gov/pubmed/28886621
https://www.ncbi.nlm.nih.gov/pubmed/29735587
https://www.ncbi.nlm.nih.gov/pubmed/17398308
https://www.ncbi.nlm.nih.gov/pubmed/19423946
https://www.ncbi.nlm.nih.gov/pubmed/10465168
https://www.ncbi.nlm.nih.gov/pubmed/15824290
https://www.ncbi.nlm.nih.gov/pubmed/30415628
https://www.ncbi.nlm.nih.gov/pubmed/10880410
https://www.ncbi.nlm.nih.gov/pubmed/15911729
https://www.ncbi.nlm.nih.gov/pubmed/20462635
https://www.ncbi.nlm.nih.gov/pubmed/19303634
https://www.ncbi.nlm.nih.gov/pubmed/19185092
https://www.ncbi.nlm.nih.gov/pubmed/7914958
https://www.ncbi.nlm.nih.gov/pubmed/22924638
https://www.ncbi.nlm.nih.gov/pubmed/21463150
https://www.ncbi.nlm.nih.gov/pubmed/22441935
https://www.ncbi.nlm.nih.gov/pubmed/18216353
https://www.ncbi.nlm.nih.gov/pubmed/7729019
https://www.ncbi.nlm.nih.gov/pubmed/25173339
https://www.ncbi.nlm.nih.gov/pubmed/3989116
https://www.ncbi.nlm.nih.gov/pubmed/23102883
https://www.ncbi.nlm.nih.gov/pubmed/23439102
https://www.ncbi.nlm.nih.gov/pubmed/24849105
https://www.ncbi.nlm.nih.gov/pubmed/21168023
https://www.ncbi.nlm.nih.gov/pubmed/23439103
https://www.ncbi.nlm.nih.gov/pubmed/25583761
https://www.ncbi.nlm.nih.gov/pubmed/24998278
https://www.ncbi.nlm.nih.gov/pubmed/27491605
https://www.ncbi.nlm.nih.gov/pubmed/25828327
https://www.ncbi.nlm.nih.gov/pubmed/2720942
https://www.ncbi.nlm.nih.gov/pubmed/10456395
http://www.euroscore.org/calc.html
http://www.euroscore.org/calc.html
https://www.ncbi.nlm.nih.gov/pubmed/2596910
https://www.ncbi.nlm.nih.gov/pubmed/12822628
https://www.ncbi.nlm.nih.gov/pubmed/19559822
https://www.ncbi.nlm.nih.gov/pubmed/19559824
https://www.ncbi.nlm.nih.gov/pubmed/29577925
https://www.ncbi.nlm.nih.gov/pubmed/30326235
https://www.ncbi.nlm.nih.gov/pubmed/22378855

112

LEEHIREEDMATHES A FF 4 >

161.
162.

163.

164.

165.

166.

167.

168.

169.
170.

17

—_

172.

173.

174.

175.

176.

177.

178.

179.

180.

PMID: 22350775

AR5, AR, DRIV T — & < — 208K, 10 .
Annual Review TEEEZE 2009. HIAHE L 2009: 348-354.
Motomura N, Miyata H, Tsukihara H, et al. Japan Cardiovascular
Surgery Database Organization. First report on 30-day and operative
mortality in risk model of isolated coronary artery bypass grafting in
Japan. Ann Thorac Surg 2008; 86: 1866-1872. PMID: 19021998
Miyata H, Motomura N, Tsukihara H, et al. Japan Cardiovascular
Surgery Database. Risk models including high-risk cardiovascular
procedures: clinical predictors of mortality and morbidity. Eur J Car-
diothorac Surg 2011; 39: 667-674. PMID: 21050770

Mandel M, Simchen ES, Zitser-Gurevich Y. Does the EuroSCORE
perform well on the STS population? Eur J Cardiothorac Surg 2003;
24: 336-337. PMID: 12895645

Borde D, Gandhe U, Hargave N, et al. The application of European
system for cardiac operative risk evaluation IT (EuroSCORE II) and
Society of Thoracic Surgeons (STS) risk-score for risk stratification
in Indian patients undergoing cardiac surgery. Ann Card Anaesth
2013; 16: 163-166. PMID: 23816669

Sullivan PG, Wallach JD, Toannidis JP. Meta-analysis comparing es-
tablished risk prediction models (EuroSCORE II, STS Score, and
ACEF Score) for perioperative mortality during cardiac surgery. Am
J Cardiol 2016; 118: 1574-1582. PMID: 27687052

Kurazumi H, Mikamo A, Fukamitsu G, et al. Validation of the Ja-
panSCORE versus the logistic EuroSCORE for predicting operative
mortality of cardiovascular surgery in Yamaguchi University Hospi-
tal. Gen Thorac Cardiovasc Surg 2011; 59: 599-604. PMID:
22231786

HElEAl, ZEREES, BASE, M JapanSCORE OF HMEOMGET—
Logistic EuroSCORE & DA & . HA I 438 2013;
42: 94-102.

Nabel EG, Braunwald E. A tale of coronary artery disease and myo-
cardial infarction. N Engl J Med 2012; 366: 54-63. PMID: 22216842
Patel MR, Calhoon JH, Dehmer GJ, et al. ACC/AATS/AHA/ASE/
ASNC/SCAI/SCCT/STS 2017 appropriate use criteria for coronary
revascularization in patients with stable ischemic heart disease: a re-
port of the American College of Cardiology Appropriate Use Criteria
Task Force, American Association for Thoracic Surgery, American
Heart Association, American Society of Echocardiography, American
Society of Nuclear Cardiology, Society for Cardiovascular Angiogra-
phy and Interventions, Society of Cardiovascular Computed Tomog-
raphy, and Society of Thoracic Surgeons. J Am Coll Cardiol 2017,
69: 2212-2241. PMID: 28291663

. Ohya M, Kadota K, Toyofuku M, et al. AOI LMCA Stenting Registry

Investigators. Long-term outcomes after stent implantation for left
main coronary artery (from the multicenter assessing optimal percu-
taneous coronary intervention for left main coronary artery stenting
registry). Am J Cardiol 2017; 119: 355-364. PMID: 27887688
Farkouh ME, Domanski M, Sleeper LA, et al. FREEDOM Trial In-
vestigators. Strategies for multivessel revascularization in patients
with diabetes. N Engl J Med 2012; 367: 2375-2384. PMID: 23121323
Head SJ, Milojevic M, Daemen J, et al. Mortality after coronary ar-
tery bypass grafting versus percutaneous coronary intervention with
stenting for coronary artery disease: a pooled analysis of individual
patient data. Lancet 2018; 391: 939-948. PMID: 29478841

Kohsaka S, Goto M, Nagai T, et al. Impact of diabetes among revas-
cularized patients in Japan and the U.S. Diabetes Care 2012; 35: 654-
659. PMID: 22301120

Inohara T, Kohsaka S, Goto M, et al. Hypothesis of long-term out-
come after coronary revascularization in Japanese patients compared
to multiethnic groups in the US. PLoS One 2015; 10: ¢0128252.
PMID: 26023784

Kapoor JR, Gienger AL, Ardehali R, et al. Isolated disease of the
proximal left anterior descending artery comparing the effectiveness
of percutaneous coronary interventions and coronary artery bypass
surgery. JACC Cardiovasc Interv 2008; 1: 483-491. PMID: 19463349
Aziz O, Rao C, Panesar SS, et al. Meta-analysis of minimally inva-
sive internal thoracic artery bypass versus percutaneous revasculari-
sation for isolated lesions of the left anterior descending artery. BMJ
2007; 334: 617. PMID: 17337458

Byrne RA, Serruys PW, Baumbach A, et al. Report of a European So-
ciety of Cardiology-European Association of Percutaneous Cardio-
vascular Interventions task force on the evaluation of coronary stents
in Europe: executive summary. Eur Heart J 2015; 36: 2608-2620.
PMID: 26071600

Kishi K, Kimura T, Morimoto T, et al. j-Cypher Registry Investiga-
tors. Sirolimus-eluting stent implantation for ostial left anterior de-
scending coronary artery lesions: three-year outcome from the j-Cypher
Registry. Circ Cardiovasc Interv 2011; 4: 362-370. PMID: 21712527
Hannan EL, Zhong Y, Walford G, et al. Coronary artery bypass graft

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

19

—_

192.

193.

194.

195.

196.

197.

198.

surgery versus drug-eluting stents for patients with isolated proximal
left anterior descending disease. J Am Coll Cardiol 2014; 64: 2717-
2726. PMID: 25541122

Fihn SD, Gardin JM, Abrams J, et al. 2012 ACCF/AHA/ACP/AATS/
PCNA/SCAI/STS Guideline for the diagnosis and management of
patients with stable ischemic heart disease: a report of the American
College of Cardiology Foundation/American Heart Association Task
Force on Practice Guidelines, and the American College of Physi-
cians, American Association for Thoracic Surgery, Preventive Cardio-
vascular Nurses Association, Society for Cardiovascular Angiography
and Interventions, and Society of Thoracic Surgeons. J Am Coll Car-
diol 2012; 60: e44-¢164. PMID: 23182125

Gada H, Kirtane AJ, Kereiakes DJ, et al. Meta-analysis of trials on
mortality after percutaneous coronary intervention compared with
medical therapy in patients with stable coronary heart disease and ob-
jective evidence of myocardial ischemia. Am J Cardiol 2015; 115:
1194-1199. PMID: 25759103

Chaitman BR, Hardison RM, Adler D, et al. Bypass Angioplasty Re-
vascularization Investigation 2 Diabetes (BARI 2D) Study Group.
The Bypass Angioplasty Revascularization Investigation 2 Diabetes
randomized trial of different treatment strategies in type 2 diabetes
mellitus with stable ischemic heart disease: impact of treatment strat-
egy on cardiac mortality and myocardial infarction. Circulation 2009;
120: 2529-2540. PMID: 19920001

Yamayji K, Shiomi H, Morimoto T, et al. Effects of age and sex on
clinical outcomes after percutaneous coronary intervention relative to
coronary artery bypass grafting in patients with triple-vessel coronary
artery disease. Circulation 2016; 133: 1878-1891. PMID: 27009629
Buszman PE, Buszman PP, Kiesz RS, et al. Early and long-term re-
sults of unprotected left main coronary artery stenting: the LE MANS
(Left Main Coronary Artery Stenting) registry. J Am Coll Cardiol
2009; 54: 1500-1511. PMID: 19699048

Bangalore S, Guo Y, Samadashvili Z, et al. Everolimus-eluting stents
or bypass surgery for multivessel coronary disease. N Engl J Med
2015; 372: 1213-1222. PMID: 25775087

Veterans Administration Coronary Artery Bypass Surgery Coopera-
tive Study Group. Eleven-year survival in the Veterans Administra-
tion randomized trial of coronary bypass surgery for stable angina. N
Engl J Med 1984; 311: 1333-1339. PMID: 6333636

CASS principal investigators and their associates. Coronary artery
surgery study (CASS): a randomized trial of coronary artery bypass
surgery. Survival data. Circulation 1983; 68: 939-950. PMID:
6137292

European Coronary Surgery Study Group. Long-term results of pro-
spective randomised study of coronary artery bypass surgery in stable
angina pectoris. Lancet 1982; 2: 1173-1180. PMID: 6128492

Park SJ, Kim YH, Park DW, et al. Randomized trial of stents versus
bypass surgery for left main coronary artery disease. N Engl J Med
2011; 364: 1718-1727. PMID: 21463149

. Taggart DP, Kaul S, Boden WE, et al. Revascularization for unpro-

tected left main stem coronary artery stenosis stenting or surgery. J
Am Coll Cardiol 2008; 51: 885-892. PMID: 18308155

Morice MC, Serruys PW, Kappetein AP, et al. Five-year outcomes in
patients with left main disease treated with either percutaneous coro-
nary intervention or coronary artery bypass grafting in the synergy
between percutaneous coronary intervention with taxus and cardiac
surgery trial. Circulation 2014; 129: 2388-2394. PMID: 24700706
Stone GW, Sabik JF, Serruys PW, et al. EXCEL Trial Investigators.
Everolimus-eluting stents or bypass surgery for left main coronary
artery disease. N Engl J Med 2016; 375: 2223-2235. PMID: 27797291
Mikikallio T, Holm NR, Lindsay M, et al. NOBLE study investiga-
tors. Percutaneous coronary angioplasty versus coronary artery by-
pass grafting in treatment of unprotected left main stenosis (NOBLE):
a prospective, randomised, open-label, non-inferiority trial. Lancet
2016; 388: 2743-2752. PMID: 27810312

Testa L, Latib A, Bollati M, et al. Unprotected left main revascular-
ization: Percutaneous coronary intervention versus coronary artery
bypass. An updated systematic review and meta-analysis of ran-
domised controlled trials. PLoS One 2017; 12: ¢0179060. PMID:
28658308

De Rosa S, Polimeni A, Sabatino J, et al. Long-term outcomes of cor-
onary artery bypass grafting versus stent-PCI for unprotected left
main disease: a meta-analysis. BMC Cardiovasc Disord 2017; 17:
240. PMID: 28877676

Khan MR, Kayani WT, Ahmad W, et al. Meta-Analysis of Compari-
son of 5-Year Outcomes of Percutaneous Coronary Intervention Ver-
sus Coronary Artery Bypass Grafting in Patients With Unprotected
Left Main Coronary Artery in the Era of Drug-eluting Stents. Am J
Cardiol 2017; 120: 1514-1520. PMID: 28886851

Palmerini T, Serruys P, Kappetein AP, et al. Clinical outcomes with


https://www.ncbi.nlm.nih.gov/pubmed/22350775
https://www.ncbi.nlm.nih.gov/pubmed/19021998
https://www.ncbi.nlm.nih.gov/pubmed/21050770
https://www.ncbi.nlm.nih.gov/pubmed/12895645
https://www.ncbi.nlm.nih.gov/pubmed/23816669
https://www.ncbi.nlm.nih.gov/pubmed/27687052
https://www.ncbi.nlm.nih.gov/pubmed/22231786
https://www.ncbi.nlm.nih.gov/pubmed/22216842
https://www.ncbi.nlm.nih.gov/pubmed/28291663
https://www.ncbi.nlm.nih.gov/pubmed/27887688
https://www.ncbi.nlm.nih.gov/pubmed/23121323
https://www.ncbi.nlm.nih.gov/pubmed/29478841
https://www.ncbi.nlm.nih.gov/pubmed/22301120
https://www.ncbi.nlm.nih.gov/pubmed/26023784
https://www.ncbi.nlm.nih.gov/pubmed/19463349
https://www.ncbi.nlm.nih.gov/pubmed/17337458
https://www.ncbi.nlm.nih.gov/pubmed/26071600
https://www.ncbi.nlm.nih.gov/pubmed/21712527
https://www.ncbi.nlm.nih.gov/pubmed/25541122
https://www.ncbi.nlm.nih.gov/pubmed/23182125
https://www.ncbi.nlm.nih.gov/pubmed/25759103
https://www.ncbi.nlm.nih.gov/pubmed/19920001
https://www.ncbi.nlm.nih.gov/pubmed/27009629
https://www.ncbi.nlm.nih.gov/pubmed/19699048
https://www.ncbi.nlm.nih.gov/pubmed/25775087
https://www.ncbi.nlm.nih.gov/pubmed/6333636
https://www.ncbi.nlm.nih.gov/pubmed/6137292
https://www.ncbi.nlm.nih.gov/pubmed/6128492
https://www.ncbi.nlm.nih.gov/pubmed/21463149
https://www.ncbi.nlm.nih.gov/pubmed/18308155
https://www.ncbi.nlm.nih.gov/pubmed/24700706
https://www.ncbi.nlm.nih.gov/pubmed/27797291
https://www.ncbi.nlm.nih.gov/pubmed/27810312
https://www.ncbi.nlm.nih.gov/pubmed/28658308
https://www.ncbi.nlm.nih.gov/pubmed/28877676
https://www.ncbi.nlm.nih.gov/pubmed/28886851

Sk

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

percutaneous coronary revascularization vs coronary artery bypass
grafting surgery in patients with unprotected left main coronary ar-
tery disease: A meta-analysis of 6 randomized trials and 4,686 pa-
tients. Am Heart J 2017; 190: 54-63. PMID: 28760214

Farooq V, Serruys PW, Garcia-Garcia HM, et al. The negative impact
of incomplete angiographic revascularization on clinical outcomes
and its association with total occlusions: the SYNTAX (Synergy Be-
tween Percutaneous Coronary Intervention with Taxus and Cardiac
Surgery) trial. J Am Coll Cardiol 2013; 61: 282-294. PMID:
23265332

Garcia S, Sandoval Y, Roukoz H, et al. Outcomes after complete ver-
sus incomplete revascularization of patients with multivessel coro-
nary artery disease: a meta-analysis of 89,883 patients enrolled in
randomized clinical trials and observational studies. J Am Coll Cardi-
0l 2013; 62: 1421-1431. PMID: 23747787

Head SJ, Mack MJ, Holmes DR, et al. Incidence, predictors and out-
comes of incomplete revascularization after percutaneous coronary
intervention and coronary artery bypass grafting: a subgroup analysis
of 3-year SYNTAX data. Eur J Cardiothorac Surg 2012; 41: 535-
541. PMID: 22219412

Kim YH, Park DW, Lee JY, et al. Impact of angiographic complete
revascularization after drug-eluting stent implantation or coronary ar-
tery bypass graft surgery for multivessel coronary artery disease. Cir-
culation 2011; 123: 2373-2381. PMID: 21576650

Toth G, De Bruyne B, Casselman F, et al. Fractional flow re-
serve-guided versus angiography-guided coronary artery bypass graft
surgery. Circulation 2013; 128: 1405-1411. PMID: 23985788

Sobolev BG, Fradet G, Kuramoto L, et al. The occurrence of adverse
events in relation to time after registration for coronary artery bypass
surgery: a population-based observational study. J Cardiothorac Surg
2013; 8: 74. PMID: 23577641

Graham MM, Knudtson ML, O'Neill BJ, et al. Canadian Cardiovas-
cular Society Access to Care Working Group. Treating the right pa-
tient at the right time: Access to cardiac catheterization, percutaneous
coronary intervention and cardiac surgery. Can J Cardiol 2006; 22:
679-683. PMID: 16801998

Hannan EL, Samadashvili Z, Walford G, et al. Predictors and out-
comes of ad hoc versus non-ad hoc percutaneous coronary interven-
tions. JACC Cardiovasc Interv 2009; 2: 350-356. PMID: 19463449
Toyota T, Morimoto T, Shiomi H, et al. CREDO-Kyoto PCI/CABG
Registry Cohort-2 Investigators. Ad hoc vs. non-ad hoc percutaneous
coronary intervention strategies in patients with stable coronary artery
disease. Circ J2017; 81: 458-467. PMID: 28179612

Shah M, Gajanana D, Wheeler DS, et al. Effects of staged versus ad
hoc percutaneous coronary interventions on renal function-Is there a
benefit to staging? Cardiovasc Revasc Med 2017; 18: 344-348.
PMID: 28285786

Dangas GD, George JC, Weintraub W, et al. Timing of staged percu-
taneous coronary intervention in multivessel coronary artery disease.
JACC Cardiovasc Interv 2010; 3: 1096-1099. PMID: 20965476
Blankenship JC, Moussa ID, Chambers CC, et al. Staging of mul-
tivessel percutaneous coronary interventions: an expert consensus
statement from the Society for Cardiovascular Angiography and In-
terventions. Catheter Cardiovasc Interv 2012; 79: 1138-1152. PMID:
22072562

McMurray JJ, Adamopoulos S, Anker SD, et al. ESC Guidelines for
the diagnosis and treatment of acute and chronic heart failure 2012:
The Task Force for the Diagnosis and Treatment of Acute and Chron-
ic Heart Failure 2012 of the European Society of Cardiology. Devel-
oped in collaboration with the Heart Failure Association (HFA) of the
ESC. Eur Heart J 2012; 33: 1787-1847. PMID: 22611136

Velazquez EJ, Lee KL, Jones RH, et al. STICHES Investigators. Cor-
onary-Artery Bypass Surgery in Patients with Ischemic Cardiomyop-
athy. N Engl J Med 2016; 374: 1511-1520. PMID: 27040723

Marui A, Nishiwaki N, Komiya T, et al. CREDO-Kyoto CABG Reg-
istry Cohort-2 Investigators. Comparison of 5-year outcomes after
coronary artery bypass grafting in heart failure patients with versus
without preserved left ventricular ejection fraction (from the CRE-
DO-Kyoto CABG Registry Cohort-2). Am J Cardiol 2015; 116: 580-
586. PMID: 26092271

Sardi GL, Gaglia MA, Maluenda G, et al. Outcome of percutaneous
coronary intervention utilizing drug-eluting stents in patients with re-
duced left ventricular ejection fraction. Am J Cardiol 2012; 109: 344-
351. PMID: 22112742

Galassi AR, Boukhris M, Toma A, et al. Percutaneous coronary inter-
vention of chronic total occlusions in patients with low left ventricu-
lar ejection fraction. JACC Cardiovasc Interv 2017, 10: 2158-2170.
PMID: 29055762

Marui A, Kimura T, Nishiwaki N, et al. CREDO-Kyoto PCI/CABG
Registry Cohort-2 Investigators. Comparison of five-year outcomes

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

23s.

236.

of coronary artery bypass grafting versus percutaneous coronary in-
tervention in patients with left ventricular ejection fractions<50%
versus >50% (from the CREDO-Kyoto PCI/CABG Registry Co-
hort-2). Am J Cardiol 2014; 114: 988-996. PMID: 25124184
Bangalore S, Guo Y, Samadashvili Z, et al. Revascularization in pa-
tients with multivessel coronary artery disease and severe left ventric-
ular systolic dysfunction: everolimus-eluting stents versus coronary
artery bypass graft surgery. Circulation 2016; 133: 2132-2140. PMID:
27151532

Velazquez EJ, Williams JB, Yow E, et al. Long-term survival of pa-
tients with ischemic cardiomyopathy treated by coronary artery by-
pass grafting versus medical therapy. Ann Thorac Surg 2012; 93: 523-
530. PMID: 22269720

Briguori C, Sarais C, Pagnotta P, et al. Elective versus provisional in-
tra-aortic balloon pumping in high-risk percutaneous transluminal
coronary angioplasty. Am Heart J 2003; 145: 700-707. PMID:
12679768

Mishra S, Chu WW, Torguson R, et al. Role of prophylactic intra-aor-
tic balloon pump in high-risk patients undergoing percutaneous coro-
nary intervention. Am J Cardiol 2006; 98: 608-612. PMID: 16923445
Perera D, Stables R, Thomas M, et al. BCIS-1 Investigators. Elective
intra-aortic balloon counterpulsation during high-risk percutaneous
coronary intervention: a randomized controlled trial. JAMA 2010;
304: 867-874. PMID: 20736470

Meraj PM, Doshi R, Schreiber T, et al. Impella 2.5 initiated prior to
unprotected left main PCI in acute myocardial infarction complicated
by cardiogenic shock improves early survival. J Interv Cardiol 2017,
30: 256-263. PMID: 28419573

Ouweneel DM, Eriksen E, Sjauw KD, et al. Percutaneous mechanical
circulatory support versus intra-aortic balloon pump in cardiogenic
shock after acute myocardial infarction. J Am Coll Cardiol 2017; 69:
278-287. PMID: 27810347

Attaran S, Shaw M, Bond L, et al. Does off-pump coronary artery re-
vascularization improve the long-term survival in patients with ven-
tricular dysfunction? Interact Cardiovasc Thorac Surg 2010; 11: 442-
446. PMID: 20621997

Xia L, Ji Q, Song K, et al. Early clinical outcomes of on-pump beat-
ing-heart versus off-pump technique for surgical revascularization in
patients with severe left ventricular dysfunction: the experience of a
single center. J Cardiothorac Surg 2017; 12: 11. PMID: 28231841
Munos E, Calderon J, Pillois X, et al. Beating-heart coronary artery
bypass surgery with the help of mini extracorporeal circulation for
very high-risk patients. Perfusion 2011; 26: 123-131. PMID:
21242193

White HD, Norris RM, Brown MA, et al. Left ventricular end-systol-
ic volume as the major determinant of survival after recovery from
myocardial infarction. Circulation 1987; 76: 44-51. PMID: 3594774
Di Donato M, Castelvecchio S, Menicanti L. End-systolic volume
following surgical ventricular reconstruction impacts survival in pa-
tients with ischaemic dilated cardiomyopathy. Eur J Heart Fail 2010;
12: 375-381. PMID: 20185429

Witkowski TG, ten Brinke EA, Delgado V, et al. Surgical ventricular
restoration for patients with ischemic heart failure: determinants of
two-year survival. Ann Thorac Surg 2011; 91: 491-498. PMID:
21256300

Michler RE, Rouleau JL, Al-Khalidi HR, et al. STICH Trial Investi-
gators. Insights from the STICH trial: change in left ventricular size
after coronary artery bypass grafting with and without surgical ven-
tricular reconstruction. J Thorac Cardiovasc Surg 2013; 146: 1139-
1145.e6. PMID: 23111018

Latini R, Masson S, Staszewsky L, et al. Neurohormonal modulation
in heart failure of ischemic etiology: correlates with left ventricular
remodeling. Curr Heart Fail Rep 2006; 3: 157-163. PMID: 17129508
Schenk S, McCarthy PM, Starling RC, et al. Neurohormonal response
to left ventricular reconstruction surgery in ischemic cardiomyopathy.
J Thorac Cardiovasc Surg 2004; 128: 38-43. PMID: 15224019

Di Donato M, Fantini F, Toso A, et al. Impact of surgical ventricular
reconstruction on stroke volume in patients with ischemic cardiomy-
opathy. J Thorac Cardiovasc Surg 2010; 140: 1325-1331.¢2. PMID:
20381078

Klein MD, Herman MV, Gorlin R. A hemodynamic study of left ven-
tricular aneurysm. Circulation 1967, 35: 614-630. PMID: 6024006
Kitamura S, Kay JH, Krohn BG, et al. Geometric and functional ab-
normalities of the left ventricle with a chronic localized noncontrac-
tile area. Am J Cardiol 1973; 31: 701-707. PMID: 4706727

Tulner SA, Steendijk P, Klautz RJ, et al. Surgical ventricular resto-
ration in patients with ischemic dilated cardiomyopathy: evaluation
of systolic and diastolic ventricular function, wall stress, dyssynchro-
ny, and mechanical efficiency by pressure-volume loops. J Thorac
Cardiovasc Surg 2006; 132: 610-620. PMID: 16935117

113


https://www.ncbi.nlm.nih.gov/pubmed/28760214
https://www.ncbi.nlm.nih.gov/pubmed/23265332
https://www.ncbi.nlm.nih.gov/pubmed/23747787
https://www.ncbi.nlm.nih.gov/pubmed/22219412
https://www.ncbi.nlm.nih.gov/pubmed/21576650
https://www.ncbi.nlm.nih.gov/pubmed/23985788
https://www.ncbi.nlm.nih.gov/pubmed/23577641
https://www.ncbi.nlm.nih.gov/pubmed/16801998
https://www.ncbi.nlm.nih.gov/pubmed/19463449
https://www.ncbi.nlm.nih.gov/pubmed/28179612
https://www.ncbi.nlm.nih.gov/pubmed/28285786
https://www.ncbi.nlm.nih.gov/pubmed/20965476
https://www.ncbi.nlm.nih.gov/pubmed/22072562
https://www.ncbi.nlm.nih.gov/pubmed/22611136
https://www.ncbi.nlm.nih.gov/pubmed/27040723
https://www.ncbi.nlm.nih.gov/pubmed/26092271
https://www.ncbi.nlm.nih.gov/pubmed/22112742
https://www.ncbi.nlm.nih.gov/pubmed/29055762
https://www.ncbi.nlm.nih.gov/pubmed/25124184
https://www.ncbi.nlm.nih.gov/pubmed/27151532
https://www.ncbi.nlm.nih.gov/pubmed/22269720
https://www.ncbi.nlm.nih.gov/pubmed/12679768
https://www.ncbi.nlm.nih.gov/pubmed/16923445
https://www.ncbi.nlm.nih.gov/pubmed/20736470
https://www.ncbi.nlm.nih.gov/pubmed/28419573
https://www.ncbi.nlm.nih.gov/pubmed/27810347
https://www.ncbi.nlm.nih.gov/pubmed/20621997
https://www.ncbi.nlm.nih.gov/pubmed/28231841
https://www.ncbi.nlm.nih.gov/pubmed/21242193
https://www.ncbi.nlm.nih.gov/pubmed/3594774
https://www.ncbi.nlm.nih.gov/pubmed/20185429
https://www.ncbi.nlm.nih.gov/pubmed/21256300
https://www.ncbi.nlm.nih.gov/pubmed/23111018
https://www.ncbi.nlm.nih.gov/pubmed/17129508
https://www.ncbi.nlm.nih.gov/pubmed/15224019
https://www.ncbi.nlm.nih.gov/pubmed/20381078
https://www.ncbi.nlm.nih.gov/pubmed/6024006
https://www.ncbi.nlm.nih.gov/pubmed/4706727
https://www.ncbi.nlm.nih.gov/pubmed/16935117

114

LEEHIREEDMATHES A FF 4 >

237.

238.

239.

240.

24

juay

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

Adhyapak SM, Parachuri VR. Architecture of the left ventricle: in-
sights for optimal surgical ventricular restoration. Heart Fail Rev
2010; 15: 73-83. PMID: 19757029

Calafiore AM, lIaco AL, Amata D, et al. Left ventricular surgical res-
toration for anteroseptal scars: volume versus shape. J Thorac Car-
diovasc Surg 2010; 139: 1123-1130. PMID: 20412951

Jones RH, Velazquez EJ, Michler RE, et al. STICH Hypothesis 2 In-
vestigators. Coronary bypass surgery with or without surgical ventric-
ular reconstruction. N Engl J Med 2009; 360: 1705-1717. PMID:
19329820

Buckberg GD, Athanasuleas CL. The STICH trial: misguided conclu-
sions. J Thorac Cardiovasc Surg 2009; 138: 1060-1064.e2. PMID:
19837213

. Wakasa S, Matsui Y, Kobayashi J, et al. Estimating postoperative left

ventricular volume: Identification of responders to surgical ventricu-
lar reconstruction. J Thorac Cardiovasc Surg 2018; 156: 2088-2096.
e3. PMID: 30195600

Suma H, Anyanwu AC. Current status of surgical ventricular resto-
ration for ischemic cardiomyopathy. Semin Thorac Cardiovasc Surg
2012; 24: 294-301. PMID: 23465678

Wakasa S, Matsui Y, Isomura T, et al. Risk scores for predicting mor-
tality after surgical ventricular reconstruction for ischemic cardiomy-
opathy: results of a Japanese multicenter study. J Thorac Cardiovasc
Surg 2014; 147: 1868-1874.¢2. PMID: 23968870

Castelvecchio S, Menicanti L, Ranucci M. Surgical and Clinical Out-
come Research (SCORE) Group. Development and validation of a
risk score for predicting operative mortality in heart failure patients
undergoing surgical ventricular reconstruction. Eur J Cardiothorac
Surg 2015; 47: €199-e205. PMID: 25691068

Athanasuleas CL, Buckberg GD, Stanley AW, et al. Surgical ventricu-
lar restoration: the RESTORE Group experience. Heart Fail Rev
2004; 9: 287-297. PMID: 15886974

Di Donato M, Castelvecchio S, Kukulski T, et al. Surgical ventricular
restoration: left ventricular shape influence on cardiac function, clini-
cal status, and survival. Ann Thorac Surg 2009; 87: 455-461. PMID:
19161759

Wakasa S, Matsui Y, Isomura T, et al. Impact of left ventricular re-
modelling on outcomes after left ventriculoplasty for ischaemic car-
diomyopathy: Japanese surgical ventricular reconstruction group ex-
perience. Interact Cardiovasc Thorac Surg 2013; 16: 785-791. PMID:
23475121

Senior R, Kaul S, Lahiri A. Myocardial viability on echocardiography
predicts long-term survival after revascularization in patients with
ischemic congestive heart failure. J Am Coll Cardiol 1999; 33: 1848-
1854. PMID: 10362184

Holly TA, Bonow RO, Arnold JM, et al. Myocardial viability and im-
pact of surgical ventricular reconstruction on outcomes of patients
with severe left ventricular dysfunction undergoing coronary artery
bypass surgery: results of the Surgical Treatment for Ischemic Heart
Failure trial. J Thorac Cardiovasc Surg 2014; 148: 2677-2684.¢1.
PMID: 25152476

Dor V, Sabatier M, Di Donato M, et al. Efficacy of endoventricular
patch plasty in large postinfarction akinetic scar and severe left ven-
tricular dysfunction: comparison with a series of large dyskinetic
scars. J Thorac Cardiovasc Surg 1998; 116: 50-59. PMID: 9671897
Isomura T, Horii T, Suma H, et al. RESTORE Group. Septal anterior
ventricular exclusion operation (Pacopexy) for ischemic dilated car-
diomyopathy: treat form not disease. Eur J Cardiothorac Surg 2006;
29 Suppl: S245-S250. PMID: 16567109

Matsui Y, Fukada Y, Suto Y, et al. Overlapping cardiac volume reduc-
tion operation. J Thorac Cardiovasc Surg 2002; 124: 395-397. PMID:
12167802

Yaku H, Ohira S, Yamazaki S, et al. Endocardial linear infarct exclu-
sion technique for infarcted lateral wall. Interact Cardiovasc Thorac
Surg 2017; 24: 460-461. PMID: 28040767

Isomura T, Notomi Y, Hoshino J, et al. Indication of posterior resto-
ration and surgical results in patients with dilated cardiomyopathy.
Eur J Cardiothorac Surg 2010; 38: 171-175. PMID: 20194031
Menicanti L, Castelvecchio S, Ranucci M, et al. Surgical therapy for
ischemic heart failure: single-center experience with surgical anterior
ventricular restoration. J Thorac Cardiovasc Surg 2007; 134: 433-
441. PMID: 17662785

JE A7 @A, T R84 [ R M R - SR T AR 2017, https://
www.mhlw.go.jp/bunya/kenkou/eiyou/h28-houkoku.html

Beckman JA, Paneni F, Cosentino F, et al. Diabetes and vascular dis-
ease: pathophysiology, clinical consequences, and medical therapy:
part II. Eur Heart J 2013; 34: 2444-2452. PMID: 23625211
Zellweger MJ, Maraun M, Osterhues HH, et al. Progression to overt
or silent CAD in asymptomatic patients with diabetes mellitus at high
coronary risk: main findings of the prospective multicenter BARDOT

259.

260.

26

—

262.

263.

264.

265.

266.

267.

268.

269.

270.

27

272.

273.

274.

275.

276.

277.

278.

279.

280.

trial with a pilot randomized treatment substudy. JACC Cardiovasc
Imaging 2014; 7: 1001-1010. PMID: 25240454

Aronson D, Rayfield EJ. Diabetes and obesity. In: Fuster V, Ross R,
Topol EJ, et al. Atherosclerosis and coronary artery disease. Lippin-
cott-Raven 1996: 327-359.

Haffner SM, Lehto S, Ronnemaa T, et al. Mortality from coronary
heart disease in subjects with type 2 diabetes and in nondiabetic sub-
jects with and without prior myocardial infarction. N Engl J Med
1998; 339: 229-234. PMID: 9673301

. Ogurtsova K, da Rocha Fernandes JD, Huang Y, et al. IDF Diabetes

Atlas: Global estimates for the prevalence of diabetes for 2015 and
2040. Diabetes Res Clin Pract 2017; 128: 40-50. PMID: 28437734
Gregg EW, Williams DE, Geiss L. Changes in diabetes-related com-
plications in the United States. N Engl J Med 2014; 371: 286-287.
PMID: 25014698

Moussa I, Leon MB, Baim DS, et al. Impact of sirolimus-eluting
stents on outcome in diabetic patients: a SIRIUS (SIRolImUS-coated
Bx Velocity balloon-expandable stent in the treatment of patients with
de novo coronary artery lesions) substudy. Circulation 2004; 109:
2273-2278. PMID: 15123524

Park GM, Lee SW, Park SW, et al. Comparison of Zotarolimus-Elut-
ing stent versus Sirolimus-Eluting stent for de novo coronary artery
disease in patients with diabetes mellitus from the ESSENCE-DIA-
BETES Il trial. Am J Cardiol 2013; 112: 1565-1570. PMID: 24063840
Maeng M, Jensen LO, Tilsted HH, et al. Outcome of sirolimus-elut-
ing versus zotarolimus-eluting coronary stent implantation in patients
with and without diabetes mellitus (a SORT OUT III Substudy). 4m J
Cardiol 2011; 108: 1232-1237. PMID: 21864817

de Waha A, Stefanini GG, King LA, et al. Long-term outcomes of
biodegradable polymer versus durable polymer drug-eluting stents in
patients with diabetes a pooled analysis of individual patient data
from 3 randomized trials. Int J Cardiol 2013; 168: 5162-5166. PMID:
23993323

Bypass Angioplasty Revascularization Investigation (BARI) Investi-
gators. Comparison of coronary bypass surgery with angioplasty in
patients with multivessel disease. N Engl J Med 1996; 335: 217-225.
PMID: 8657237

BARI Investigators. Seven-year outcome in the Bypass Angioplasty
Revascularization Investigation (BARI) by treatment and diabetic
status. J Am Coll Cardiol 2000; 35: 1122-1129. PMID: 10758950
BARI Investigators. The final 10-year follow-up results from the
BARI randomized trial. J Am Coll Cardiol 2007; 49: 1600-1606.
PMID: 17433949

Nagendran J, Bozso SJ, Norris CM, et al. Coronary artery bypass sur-
gery improves outcomes in patients with diabetes and left ventricular
dysfunction. J Am Coll Cardiol 2018; 71: 819-827. PMID: 29471931

. Holzmann MJ, Rathsman B, Eliasson B, et al. Long-term prognosis

in patients with type 1 and 2 diabetes mellitus after coronary artery
bypass grafting. J Am Coll Cardiol 2015; 65: 1644-1652. PMID:
25908069

Minakata K, Bando K, Takanashi S, et al. IMAP Study Investigators.
Impact of diabetes mellitus on outcomes in Japanese patients under-
going coronary artery bypass grafting. J Cardiol 2012; 59: 275-284.
PMID: 22459591

Herlitz J, Wognsen GB, Emanuelsson H, et al. Mortality and morbidi-
ty in diabetic and nondiabetic patients during a 2-year period after
coronary artery bypass grafting. Diabetes Care 1996; 19: 698-703.
PMID: 8799622

Carson JL, Scholz PM, Chen AY, et al. Diabetes mellitus increases
short-term mortality and morbidity in patients undergoing coronary
artery bypass graft surgery. J Am Coll Cardiol 2002; 40: 418-423.
PMID: 12142105

Luciani N, Nasso G, Gaudino M, et al. Coronary artery bypass graft-
ing in type II diabetic patients: a comparison between insulin-depen-
dent and non-insulin-dependent patients at short- and mid-term fol-
low-up. Ann Thorac Surg 2003; 76: 1149-1154. PMID: 14530003
Szabo Z, Hakanson E, Svedjeholm R. Early postoperative outcome
and medium-term survival in 540 diabetic and 2239 nondiabetic pa-
tients undergoing coronary artery bypass grafting. Ann Thorac Surg
2002; 74: 712-719. PMID: 12238829

Kubal C, Srinivasan AK, Grayson AD, et al. Effect of risk-adjusted
diabetes on mortality and morbidity after coronary artery bypass sur-
gery. Ann Thorac Surg 2005; 79: 1570-1576. PMID: 15854935

Wit MA, de Mulder M, Jansen EK, et al. Diabetes mellitus and its
impact on long-term outcomes after coronary artery bypass graft sur-
gery. Acta Diabetol 2013; 50: 123-128. PMID: 20857149

Miyazaki S, Yoshitani K, Miura N, et al. Risk factors of stroke and
delirium after off-pump coronary artery bypass surgery. Interact Car-
diovasc Thorac Surg 2011; 12: 379-383. PMID: 21148261

Deaton C, Thourani V. Patients with type 2 diabetes undergoing coro-



https://www.ncbi.nlm.nih.gov/pubmed/19757029
https://www.ncbi.nlm.nih.gov/pubmed/20412951
https://www.ncbi.nlm.nih.gov/pubmed/19329820
https://www.ncbi.nlm.nih.gov/pubmed/19837213
https://www.ncbi.nlm.nih.gov/pubmed/30195600
https://www.ncbi.nlm.nih.gov/pubmed/23465678
https://www.ncbi.nlm.nih.gov/pubmed/23968870
https://www.ncbi.nlm.nih.gov/pubmed/25691068
https://www.ncbi.nlm.nih.gov/pubmed/15886974
https://www.ncbi.nlm.nih.gov/pubmed/19161759
https://www.ncbi.nlm.nih.gov/pubmed/23475121
https://www.ncbi.nlm.nih.gov/pubmed/10362184
https://www.ncbi.nlm.nih.gov/pubmed/25152476
https://www.ncbi.nlm.nih.gov/pubmed/9671897
https://www.ncbi.nlm.nih.gov/pubmed/16567109
https://www.ncbi.nlm.nih.gov/pubmed/12167802
https://www.ncbi.nlm.nih.gov/pubmed/28040767
https://www.ncbi.nlm.nih.gov/pubmed/20194031
https://www.ncbi.nlm.nih.gov/pubmed/17662785
https://www.mhlw.go.jp/bunya/kenkou/eiyou/h28-houkoku.html
https://www.mhlw.go.jp/bunya/kenkou/eiyou/h28-houkoku.html
https://www.ncbi.nlm.nih.gov/pubmed/23625211
https://www.ncbi.nlm.nih.gov/pubmed/25240454
https://www.ncbi.nlm.nih.gov/pubmed/9673301
https://www.ncbi.nlm.nih.gov/pubmed/28437734
https://www.ncbi.nlm.nih.gov/pubmed/25014698
https://www.ncbi.nlm.nih.gov/pubmed/15123524
https://www.ncbi.nlm.nih.gov/pubmed/24063840
https://www.ncbi.nlm.nih.gov/pubmed/21864817
https://www.ncbi.nlm.nih.gov/pubmed/23993323
https://www.ncbi.nlm.nih.gov/pubmed/8657237
https://www.ncbi.nlm.nih.gov/pubmed/10758950
https://www.ncbi.nlm.nih.gov/pubmed/17433949
https://www.ncbi.nlm.nih.gov/pubmed/29471931
https://www.ncbi.nlm.nih.gov/pubmed/25908069
https://www.ncbi.nlm.nih.gov/pubmed/22459591
https://www.ncbi.nlm.nih.gov/pubmed/8799622
https://www.ncbi.nlm.nih.gov/pubmed/12142105
https://www.ncbi.nlm.nih.gov/pubmed/14530003
https://www.ncbi.nlm.nih.gov/pubmed/12238829
https://www.ncbi.nlm.nih.gov/pubmed/15854935
https://www.ncbi.nlm.nih.gov/pubmed/20857149
https://www.ncbi.nlm.nih.gov/pubmed/21148261

Sk

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

29

—_

292.

293.

294.

295.

296.

297.

298.

299.

300.

nary artery bypass graft surgery: predictors of outcomes. Eur J Car-
diovasc Nurs 2009; 8: 48-56. PMID: 18511343

Afilalo J, Rasti M, Ohayon SM, et al. Off-pump vs. on-pump coro-
nary artery bypass surgery: an updated meta-analysis and meta-re-
gression of randomized trials. Eur Heart J 2012; 33: 1257-1267.
PMID: 21987177

Benedetto U, Caputo M, Vohra H, et al. Off-pump versus on-pump
coronary artery bypass surgery in patients with actively treated diabe-
tes and multivessel coronary disease. J Thorac Cardiovasc Surg
2016; 152: 1321-1330.e12. PMID: 27496617

Cavallaro P, Itagaki S, Seigerman M, et al. Operative mortality and
stroke after on-pump vs off-pump surgery in high-risk patients: an
analysis of 83,914 coronary bypass operations. Eur J Cardiothorac
Surg 2014; 45: 159-164. PMID: 23671201

Marui A, Okabayashi H, Komiya T, et al. CREDO-Kyoto Investiga-
tors. Benefits of off-pump coronary artery bypass grafting in high-
risk patients. Circulation 2012; 126 Suppl: S151-S157. PMID:
22965976

Srinivasan AK, Grayson AD, Fabri BM. On-pump versus off-pump
coronary artery bypass grafting in diabetic patients: a propensity
score analysis. Ann Thorac Surg 2004; 78: 1604-1609. PMID:
15511441

Magee MJ, Dewey TM, Acuff T, et al. Influence of diabetes on mor-
tality and morbidity: off-pump coronary artery bypass grafting versus
coronary artery bypass grafting with cardiopulmonary bypass. Ann
Thorac Surg 2001; 72: 776-781. PMID: 11565657

Singh A, Schaff HV, Mori Brooks M, et al. BARI 2D Study Group.
On-pump versus off-pump coronary artery bypass graft surgery
among patients with type 2 diabetes in the Bypass Angioplasty Re-
vascularization Investigation 2 Diabetes trial. Eur J Cardiothorac
Surg 2016; 49: 406-416. PMID: 25968885

Emmert MY, Salzberg SP, Seifert B, et al. Is off-pump superior to
conventional coronary artery bypass grafting in diabetic patients with
multivessel disease? Eur J Cardiothorac Surg 2011; 40: 233-239.
PMID: 21167727

Renner A, Zittermann A, Aboud A, et al. Coronary revascularization
in diabetic patients: off-pump versus on-pump surgery. Ann Thorac
Surg 2013; 96: 528-534. PMID: 23791161

Taggart DP, Benedetto U. Diabetes Status and Graft Patency After
Coronary Bypass Surgery: Is There a Diabetes Paradox? J Am Coll
Cardiol 2017, 70: 525-526. PMID: 28750694

. Raza S, Blackstone EH, Houghtaling PL, et al. Influence of Diabetes

on Long-Term Coronary Artery Bypass Graft Patency. J Am Coll
Cardiol 2017, 70: 515-524. PMID: 28750693

Deb S, Singh SK, Moussa F, et al. Radial Artery Patency Study Inves-
tigators. The long-term impact of diabetes on graft patency after cor-
onary artery bypass grafting surgery: a substudy of the multicenter
Radial Artery Patency Study. J Thorac Cardiovasc Surg 2014; 148:
1246-1253. PMID: 25109754

Ayan M, Saurav A, Kabach A, et al. TCT-280 impact of diabetes
mellitus on graft patency following coronary artery bypass graft
surgery: a propensity score analysis. J Am Coll Cardiol 2015; 66 Suppl:
B110.

Goldman S, Zadina K, Moritz T, et al. VA Cooperative Study Group
#207/297/364. Long-term patency of saphenous vein and left internal
mammary artery grafts after coronary artery bypass surgery: results
from a Department of Veterans Affairs Cooperative Study. J Am Coll
Cardiol 2004; 44: 2149-2156. PMID: 15582312

Buxton BF, Komeda M, Fuller JA, et al. Bilateral internal thoracic
artery grafting may improve outcome of coronary artery surgery.
Risk-adjusted survival. Circulation 1998; 98 Suppl: 111-116. PMID:
9852872

Lytle BW, Blackstone EH, Loop FD, et al. Two internal thoracic ar-
tery grafts are better than one. J Thorac Cardiovasc Surg 1999; 117:
855-872. PMID: 10220677

Stevens LM, Carrier M, Perrault LP, et al. Influence of diabetes and
bilateral internal thoracic artery grafts on long-term outcome for mul-
tivessel coronary artery bypass grafting. Eur J Cardiothorac Surg
2005; 27: 281-288. PMID: 15691683

Puskas JD, Sadiq A, Vassiliades TA, et al. Bilateral internal thoracic
artery grafting is associated with significantly improved long-term
survival, even among diabetic patients. Ann Thorac Surg 2012; 94:
710-716. PMID: 22677228

Raza S, Sabik JF, Masabni K, et al. Surgical revascularization tech-
niques that minimize surgical risk and maximize late survival after
coronary artery bypass grafting in patients with diabetes mellitus. J
Thorac Cardiovasc Surg 2014; 148: 1257-1266.e9. PMID: 25260269
Iribarne A, Westbrook BM, Malenka DJ, et al. Northern New En-
gland Cardiovascular Disease Study Group. Should diabetes be a
contraindication to bilateral internal mammary artery grafting? Ann

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.
321.

322

323.

Thorac Surg 2018; 105: 709-714. PMID: 29223418

Hemo E, Mohr R, Uretzky G, et al. Long-term outcomes of patients
with diabetes receiving bilateral internal thoracic artery grafts. J Tho-
rac Cardiovasc Surg 2013; 146: 586-592. PMID: 22920596

Yi G, Shine B, Rehman SM, et al. Effect of bilateral internal mamma-
ry artery grafts on long-term survival: a meta-analysis approach. Cir-
culation 2014; 130: 539-545. PMID: 24916209

Takagi H, Goto SN, Watanabe T, et al. A meta-analysis of adjusted
hazard ratios from 20 observational studies of bilateral versus single
internal thoracic artery coronary artery bypass grafting. J Thorac
Cardiovasc Surg 2014; 148: 1282-1290. PMID: 24521973

Suzuki T, Asai T, Nota H, et al. Similar outcome in insulin-dependent
and noninsulin-dependent diabetic patients after off-pump coronary
artery bypass grafting with multiple skeletonized arterial conduits.
Ann Thorac Surg 2015; 99: 1562-1567. PMID: 25707586

Suzuki T, Asai T, Kinoshita T. Total arterial off-pump coronary artery
bypass grafting was not associated with inferior outcomes for diabetic
when compared with non-diabetic patients. Interact Cardiovasc Tho-
rac Surg 2015; 21: 705-711. PMID: 26346230

Dai C, Lu Z, Zhu H, et al. Bilateral internal mammary artery grafting
and risk of sternal wound infection: evidence from observational
studies. Ann Thorac Surg 2013; 95: 1938-1945. PMID: 23453745
Benedetto U, Amrani M, Gaer J, et al. Harefield Cardiac Outcomes
Research Group. The influence of bilateral internal mammary arteries
on short- and long-term outcomes: a propensity score matching in ac-
cordance with current recommendations. J Thorac Cardiovasc Surg
2014; 148: 2699-2705. PMID: 25256082

Deo SV, Shah IK, Dunlay SM, et al. Bilateral internal thoracic artery
harvest and deep sternal wound infection in diabetic patients. Ann
Thorac Surg 2013; 95: 862-869. PMID: 23352296

Gansera B, Schmidtler F, Gillrath G, et al. Does bilateral ITA grafting
increase perioperative complications? Outcome of 4462 patients with
bilateral versus 4204 patients with single ITA bypass. Eur J Cardio-
thorac Surg 2006; 30: 318-323. PMID: 16829096

Matsa M, Paz Y, Gurevitch J, et al. Bilateral skeletonized internal
thoracic artery grafts in patients with diabetes mellitus. J Thorac Car-
diovasc Surg 2001; 121: 668-674. PMID: 11279406

Furnary AP, Zerr KJ, Grunkemeier GL, et al. Hyperglycemia: a pre-
dictor of mortality following CABG in diabetics. Circulation 1999;
100 suppl: I-591.

Estrada CA, Young JA, Nifong LW, et al. Outcomes and perioperative
hyperglycemia in patients with or without diabetes mellitus undergo-
ing coronary artery bypass grafting. Ann Thorac Surg 2003; 75: 1392-
1399. PMID: 12735552

Furnary AP, Zerr KJ, Grunkemeier GL, et al. Continuous intravenous
insulin infusion reduces the incidence of deep sternal wound infection
in diabetic patients after cardiac surgical procedures. Ann Thorac
Surg 1999; 67: 352-360. PMID: 10197653

McAlister FA, Man J, Bistritz L, et al. Diabetes and coronary artery
bypass surgery: an examination of perioperative glycemic control and
outcomes. Diabetes Care 2003; 26: 1518-1524. PMID: 12716815
Zerr KJ, Furnary AP, Grunkemeier GL, et al. Glucose control lowers
the risk of wound infection in diabetics after open heart operations.
Ann Thorac Surg 1997; 63: 356-361. PMID: 9033300

Furnary AP, Gao G, Grunkemeier GL, et al. Continuous insulin infu-
sion reduces mortality in patients with diabetes undergoing coronary
artery bypass grafting. J Thorac Cardiovasc Surg 2003; 125: 1007-
1021. PMID: 12771873

Edwards FH, Ferraris VA, Shahian DM, et al. Gender-specific prac-
tice guidelines for coronary artery bypass surgery: perioperative man-
agement. Ann Thorac Surg 2005; 79: 2189-2194. PMID: 15919346
Lazar HL, McDonnell M, Chipkin SR, et al. The Society of Thoracic
Surgeons practice guideline series: Blood glucose management
during adult cardiac surgery. Ann Thorac Surg 2009; 87: 663-669.
PMID: 19161815

Bhamidipati CM, LaPar DJ, Stukenborg GJ, et al. Superiority of
moderate control of hyperglycemia to tight control in patients under-
going coronary artery bypass grafting. J Thorac Cardiovasc Surg
2011; 141: 543-551. PMID: 21163498

HAEI 2. CKDBHEN A F 2012, HOE#AL 2012.
Ninomiya T, Kiyohara Y, Kubo M, et al. Chronic kidney disease and
cardiovascular disease in a general Japanese population: the Hisaya-
ma Study. Kidney Int 2005; 68: 228-236. PMID: 15954912

Levey AS, de Jong PE, Coresh J, et al. The definition, classification,
and prognosis of chronic kidney disease: a KDIGO Controversies
Conference report. Kidney Int 2011; 80: 17-28. PMID: 21150873
Keith DS, Nichols GA, Gullion CM, et al. Longitudinal follow-up
and outcomes among a population with chronic kidney disease in a
large managed care organization. Arch Intern Med 2004; 164: 659-
663. PMID: 15037495

115


https://www.ncbi.nlm.nih.gov/pubmed/18511343
https://www.ncbi.nlm.nih.gov/pubmed/21987177
https://www.ncbi.nlm.nih.gov/pubmed/27496617
https://www.ncbi.nlm.nih.gov/pubmed/23671201
https://www.ncbi.nlm.nih.gov/pubmed/22965976
https://www.ncbi.nlm.nih.gov/pubmed/15511441
https://www.ncbi.nlm.nih.gov/pubmed/11565657
https://www.ncbi.nlm.nih.gov/pubmed/25968885
https://www.ncbi.nlm.nih.gov/pubmed/21167727
https://www.ncbi.nlm.nih.gov/pubmed/23791161
https://www.ncbi.nlm.nih.gov/pubmed/28750694
https://www.ncbi.nlm.nih.gov/pubmed/28750693
https://www.ncbi.nlm.nih.gov/pubmed/25109754
https://www.ncbi.nlm.nih.gov/pubmed/15582312
https://www.ncbi.nlm.nih.gov/pubmed/9852872
https://www.ncbi.nlm.nih.gov/pubmed/10220677
https://www.ncbi.nlm.nih.gov/pubmed/15691683
https://www.ncbi.nlm.nih.gov/pubmed/22677228
https://www.ncbi.nlm.nih.gov/pubmed/25260269
https://www.ncbi.nlm.nih.gov/pubmed/29223418
https://www.ncbi.nlm.nih.gov/pubmed/22920596
https://www.ncbi.nlm.nih.gov/pubmed/24916209
https://www.ncbi.nlm.nih.gov/pubmed/25707586
https://www.ncbi.nlm.nih.gov/pubmed/26346230
https://www.ncbi.nlm.nih.gov/pubmed/23453745
https://www.ncbi.nlm.nih.gov/pubmed/25256082
https://www.ncbi.nlm.nih.gov/pubmed/23352296
https://www.ncbi.nlm.nih.gov/pubmed/16829096
https://www.ncbi.nlm.nih.gov/pubmed/11279406
https://www.ncbi.nlm.nih.gov/pubmed/12735552
https://www.ncbi.nlm.nih.gov/pubmed/10197653
https://www.ncbi.nlm.nih.gov/pubmed/12716815
https://www.ncbi.nlm.nih.gov/pubmed/9033300
https://www.ncbi.nlm.nih.gov/pubmed/12771873
https://www.ncbi.nlm.nih.gov/pubmed/15919346
https://www.ncbi.nlm.nih.gov/pubmed/19161815
https://www.ncbi.nlm.nih.gov/pubmed/21163498
https://www.ncbi.nlm.nih.gov/pubmed/15954912
https://www.ncbi.nlm.nih.gov/pubmed/21150873
https://www.ncbi.nlm.nih.gov/pubmed/15037495

116

LEEHIREEDMATHES A FF 4 >

324.

325.

326.

327.

328.

329.

330.

332.

333.

334.

335.

336.

337.

338.

339.

340.

34

342.

343.

National Kidney Foundation. K/DOQI clinical practice guidelines for
chronic kidney disease: evaluation, classification, and stratification.
Am J Kidney Dis 2002; 39: S1-S266. PMID: 11904577

Matsuo S, Imai E, Horio M, et al. Collaborators developing the Japa-
nese equation for estimated GFR. Revised equations for estimated
GFR from serum creatinine in Japan. Am J Kidney Dis 2009; 53: 982-
992. PMID: 19339088

Cooper WA, O'Brien SM, Thourani VH, et al. Impact of renal dys-
function on outcomes of coronary artery bypass surgery: results from
the Society of Thoracic Surgeons National Adult Cardiac Database.
Circulation 2006; 113: 1063-1070. PMID: 16490821

Best PJ, Berger PB, Davis BR, et al. PRESTO Investigators. Impact
of mild or moderate chronic kidney disease on the frequency of reste-
nosis: results from the PRESTO trial. J Am Coll Cardiol 2004; 44:
1786-1791. PMID: 15519008

Charytan DM, Yang SS, McGurk S, et al. Long and short-term out-
comes following coronary artery bypass grafting in patients with and
without chronic kidney disease. Nephrol Dial Transplant 2010; 25:
3654-3663. PMID: 20551089

Ashrith G, Lee VV, Elayda MA, et al. Short- and long-term outcomes
of coronary artery bypass grafting or drug-eluting stent implantation
for multivessel coronary artery disease in patients with chronic kid-
ney disease. Am J Cardiol 2010; 106: 348-353. PMID: 20643244
Charytan DM, Li S, Liu J, et al. Risks of death and end-stage renal
disease after surgical compared with percutaneous coronary revascu-
larization in elderly patients with chronic kidney disease. Circulation
2012; 126 Suppl: S164-S169. PMID: 22965978

. Reddan DN, Szczech LA, Tuttle RH, et al. Chronic kidney disease,

mortality, and treatment strategies among patients with clinically sig-
nificant coronary artery disease. J Am Soc Nephrol 2003; 14: 2373-
2380. PMID: 12937316

Komiya T, Ueno G, Kadota K, et al. CREDO-Kyoto Investigators. An
optimal strategy for coronary revascularization in patients with severe
renal dysfunction. Eur J Cardiothorac Surg 2015; 48: 293-300.
PMID: 25416698

Natsuaki M, Furukawa Y, Morimoto T, et al. Impact of diabetes on
cardiovascular outcomes in hemodialysis patients undergoing coro-
nary revascularization. Circ J 2011; 75: 1616-1625. PMID: 21532182
Ix JH, Mercado N, Shlipak MG, et al. Association of chronic kidney
disease with clinical outcomes after coronary revascularization: the
Arterial Revascularization Therapies Study (ARTS). Am Heart J
2005; 149: 512-519. PMID: 15864241

Foley RN, Parfrey PS, Sarnak MJ. Epidemiology of cardiovascular
disease in chronic renal disease. J Am Soc Nephrol 1998; 9 Suppl:
S16-S23. PMID: 11443763

Stack AG, Bloembergen WE. Prevalence and clinical correlates of
coronary artery disease among new dialysis patients in the United
States: a cross-sectional study. J Am Soc Nephrol 2001; 12: 1516~
1523. PMID: 11423581

Hemmelgarn BR, Southern D, Culleton BF, et al. Alberta Provincial
Project for Outcomes Assessment in Coronary Heart Disease (AP-
PROACH) Investigators. Survival after coronary revascularization
among patients with kidney disease. Circulation 2004; 110: 1890-
1895. PMID: 15451786

Herzog CA, Ma JZ, Collins AJ. Comparative survival of dialysis pa-
tients in the United States after coronary angioplasty, coronary artery
stenting, and coronary artery bypass surgery and impact of diabetes.
Circulation 2002; 106: 2207-2211. PMID: 12390949

Marui A, Kimura T, Nishiwaki N, et al. CREDO-Kyoto PCI/CABG
Registry Cohort-2 Investigators. Percutaneous coronary intervention
versus coronary artery bypass grafting in patients with end-stage re-
nal disease requiring dialysis (5-year outcomes of the CREDO-Kyoto
PCI/CABG Registry Cohort-2). Am J Cardiol 2014; 114: 555-561.
PMID: 24996550

Ishii H, Toriyama T, Aoyama T, et al. Percutaneous coronary inter-
vention with bare metal stent vs. drug-eluting stent in hemodialysis
patients. Circ J 2012; 76: 1609-1615. PMID: 22484980

. Otsuka Y, Ishiwata S, Inada T, et al. Comparison of haemodialysis

patients and non-haemodialysis patients with respect to clinical char-
acteristics and 3-year clinical outcomes after sirolimus-eluting stent
implantation: insights from the Japan multi-centre post-marketing
surveillance registry. Eur Heart J 2011; 32: 829-837. PMID:
21196442

Hirose H, Amano A, Takahashi A, et al. Coronary artery bypass graft-
ing for patients with non-dialysis-dependent renal dysfunction (serum
creatinine =2.0 mg/dl). Eur J Cardiothorac Surg 2001; 20: 565-572.
PMID: 11509280

Ascione R, Nason G, Al-Ruzzeh S, et al. Coronary revascularization
with or without cardiopulmonary bypass in patients with preoperative
nondialysis-dependent renal insufficiency. Ann Thorac Surg 2001; 72:

344.

345.

346.

347.

348.

349.

350.

35

—

352.

353.

354.

355.

356.

357.
358.

359.

360.

361.

362.

363.

364.

365.

366.

2020-2025. PMID: 11789787

Tashiro T, Nakamura K, Morishige N, et al. Off-pump coronary ar-
tery bypass grafting in patients with end-stage renal disease on hemo-
dialysis. J Card Surg 2002; 17: 377-382. PMID: 12630533
Chukwuemeka A, Weisel A, Maganti M, et al. Renal dysfunction in
high-risk patients after on-pump and off-pump coronary artery bypass
surgery: a propensity score analysis. Ann Thorac Surg 2005; 80:
2148-2153. PMID: 16305860

Sajja LR, Mannam G, Chakravarthi RM, et al. Coronary artery by-
pass grafting with or without cardiopulmonary bypass in patients
with preoperative non-dialysis dependent renal insufficiency: a ran-
domized study. J Thorac Cardiovasc Surg 2007; 133: 378-388.e3.
PMID: 17258568

Yu HY, LiJY, Sun S, et al. Late dialysis rate for coronary artery by-
pass grafting patients with moderate-to-severe renal impairment:
comparison between off-pump and conventional method. Eur J Car-
diothorac Surg 2008; 33: 364-369. PMID: 18249555

Kinoshita T, Asai T, Suzuki T. Off-pump bilateral skeletonized inter-
nal thoracic artery grafting in patients with chronic kidney disease. J
Thorac Cardiovasc Surg 2015; 150: 315-321.e3. PMID: 26142149
Kai M, Okabayashi H, Hanyu M, et al. Long-term results of bilateral
internal thoracic artery grafting in dialysis patients. Ann Thorac Surg
2007; 83: 1666-1671. PMID: 17462376

Kinoshita T, Tawa M, Suzuki T, et al. Endothelial dysfunction of in-
ternal thoracic artery graft in patients with chronic kidney disease. J
Thorac Cardiovasc Surg 2017; 153: 317-324.e1. PMID: 27771030

. Nakayama Y, Sakata R, Ura M. Bilateral internal thoracic artery use

for dialysis patients: does it increase operative risk? Ann Thorac Surg
2001; 71: 783-787. PMID: 11269451

HAMESR G AR, MERGHOZI L BRI 24 N1 ¥
QO1HEEEATAIIZEHEMR ) © TRl B DI IS 2 77 A
FZ 4> (Q0124FELETHR). http://www.j-circ.or.jp/guideline/pdf/
JCS2012_ookita_h.pdf

Rapp AH, Hillis LD, Lange RA, et al. Prevalence of coronary artery
disease in patients with aortic stenosis with and without angina pecto-
ris. Am J Cardiol 2001; 87: 1216-1217. PMID: 11356405

Holmes DR, Nishimura RA, Grover FL, et al. Annual outcomes with
transcatheter valve therapy: from the STS/ACC TVT Registry. Ann
Thorac Surg 2016; 101: 789-800. PMID: 27175453

Takimoto S, Saito N, Minakata K, et al. Favorable clinical outcomes
of transcatheter aortic valve implantation in Japanese patients-- First
report from the Post-Approval K-TAVI Registry. Circ J 2016; 81:
103-109. PMID: 27916776

Verheul HA, van den Brink RB, Bouma BJ, et al. Analysis of risk
factors for excess mortality after aortic valve replacement. J Am Coll
Cardiol 1995; 26: 1280-1286. PMID: 7594044

Fremes SE, Goldman BS, Ivanov J, et al. Valvular surgery in the el-
derly. Circulation 1989; 80: 177-190. PMID: 2788532

Gautier M, Pepin M, Himbert D, et al. Impact of coronary artery dis-
ease on indications for transcatheter aortic valve implantation and on
procedural outcomes. Eurolntervention 2011; 7: 549-555. PMID:
21930458

Masson JB, Lee M, Boone RH, et al. Impact of coronary artery dis-
ease on outcomes after transcatheter aortic valve implantation. Cathe-
ter Cardiovasc Interv 2010; 76: 165-173. PMID: 20665855

Dewey TM, Brown DL, Herbert MA, et al. Effect of concomitant
coronary artery disease on procedural and late outcomes of transcath-
eter aortic valve implantation. Ann Thorac Surg 2010; 89: 758-767.
PMID: 20172123

Kotronias RA, Kwok CS, George S, et al. Transcatheter Aortic Valve
Implantation With or Without Percutaneous Coronary Artery Revas-
cularization Strategy: A Systematic Review and Meta-Analysis. J Am
Heart Assoc 2017; 6: ¢005960. PMID: 28655733

Paradis JM, White JM, Généreux P, et al. Impact of Coronary Artery
Disease Severity Assessed With the SYNTAX Score on Outcomes
Following Transcatheter Aortic Valve Replacement. J Am Heart As-
soc 2017; 6: €005070. PMID: 28219920

Chauhan D, Thawabi M, Haik N, et al. Impact of coronary artery dis-
ease on postoperative outcomes in patients undergoing transcatheter
aortic valve replacement (TAVR): Is preoperative coronary revascu-
larization necessary? J Invasive Cardiol 2016; 28: E179-E184. PMID:
27922809

Di Gioia G, Pellicano M, Toth GG, et al. Fractional flow reserve-guid-
ed revascularization in patients with aortic stenosis. Am J Cardiol
2016; 117: 1511-1515. PMID: 26976789

Stanojevic D, Gunasekaran P, Tadros P, et al. Intravenous adenosine
infusion is safe and well tolerated during coronary fractional flow re-
serve assessment in elderly patients with severe aortic stenosis. J In-
vasive Cardiol 2016; 28: 357-361. PMID: 27315577

Yousefzai R, Bajaj N, Krishnaswamy A, et al. Outcomes of patients



https://www.ncbi.nlm.nih.gov/pubmed/11904577
https://www.ncbi.nlm.nih.gov/pubmed/19339088
https://www.ncbi.nlm.nih.gov/pubmed/16490821
https://www.ncbi.nlm.nih.gov/pubmed/15519008
https://www.ncbi.nlm.nih.gov/pubmed/20551089
https://www.ncbi.nlm.nih.gov/pubmed/20643244
https://www.ncbi.nlm.nih.gov/pubmed/22965978
https://www.ncbi.nlm.nih.gov/pubmed/12937316
https://www.ncbi.nlm.nih.gov/pubmed/25416698
https://www.ncbi.nlm.nih.gov/pubmed/21532182
https://www.ncbi.nlm.nih.gov/pubmed/15864241
https://www.ncbi.nlm.nih.gov/pubmed/11443763
https://www.ncbi.nlm.nih.gov/pubmed/11423581
https://www.ncbi.nlm.nih.gov/pubmed/15451786
https://www.ncbi.nlm.nih.gov/pubmed/12390949
https://www.ncbi.nlm.nih.gov/pubmed/24996550
https://www.ncbi.nlm.nih.gov/pubmed/22484980
https://www.ncbi.nlm.nih.gov/pubmed/21196442
https://www.ncbi.nlm.nih.gov/pubmed/11509280
https://www.ncbi.nlm.nih.gov/pubmed/11789787
https://www.ncbi.nlm.nih.gov/pubmed/12630533
https://www.ncbi.nlm.nih.gov/pubmed/16305860
https://www.ncbi.nlm.nih.gov/pubmed/17258568
https://www.ncbi.nlm.nih.gov/pubmed/18249555
https://www.ncbi.nlm.nih.gov/pubmed/26142149
https://www.ncbi.nlm.nih.gov/pubmed/17462376
https://www.ncbi.nlm.nih.gov/pubmed/27771030
https://www.ncbi.nlm.nih.gov/pubmed/11269451
http://www.j-circ.or.jp/guideline/pdf/JCS2012_ookita_h.pdf
http://www.j-circ.or.jp/guideline/pdf/JCS2012_ookita_h.pdf
https://www.ncbi.nlm.nih.gov/pubmed/11356405
https://www.ncbi.nlm.nih.gov/pubmed/27175453
https://www.ncbi.nlm.nih.gov/pubmed/27916776
https://www.ncbi.nlm.nih.gov/pubmed/7594044
https://www.ncbi.nlm.nih.gov/pubmed/2788532
https://www.ncbi.nlm.nih.gov/pubmed/21930458
https://www.ncbi.nlm.nih.gov/pubmed/20665855
https://www.ncbi.nlm.nih.gov/pubmed/20172123
https://www.ncbi.nlm.nih.gov/pubmed/28655733
https://www.ncbi.nlm.nih.gov/pubmed/28219920
https://www.ncbi.nlm.nih.gov/pubmed/27922809
https://www.ncbi.nlm.nih.gov/pubmed/26976789
https://www.ncbi.nlm.nih.gov/pubmed/27315577

Sk

367.

368.

369.

370.

37

—_

372.

373.

374.

375.

376.

377.

378.

379.

380.

38

—_

382.

383.

384.

385.

386.

387.

with ischemic mitral regurgitation undergoing percutaneous coronary
intervention. Am J Cardiol 2014; 114: 1011-1017. PMID: 25118123
Santana O, Xydas S, Williams RF, et al. Hybrid approach of percuta-
neous coronary intervention followed by minimally invasive mitral
valve surgery: a 5-year single-center experience. J Thorac Dis 2017,
9 Suppl: S595-S601. PMID: 28740712

Mihos CG, Xydas S, Williams RF, et al. Staged percutaneous coro-
nary intervention followed by minimally invasive mitral valve sur-
gery versus combined coronary artery bypass graft and mitral valve
surgery for two-vessel coronary artery disease and moderate to severe
ischemic mitral regurgitation. J Thorac Dis 2017; 9 Suppl:
S563-S568. PMID: 28740708

Perl L, Vaturi M, Assali A, et al. Percutaneous coronary intervention
of the left main artery before MitraClip implantation. Cardiovasc Re-
vasc Med 2014; 15: 51-53. PMID: 23830743

Obeid S, Attinger-Toller A, Taramasso M, et al. SYNTAX score II in
patients with coronary artery disease undergoing percutaneous mitral
repair with the MitraClip. Int J Cardiol 2017; 236: 375-380. PMID:
28283362

. Masuda M, Endo S, Natsugoe S, et al. Committee for Scientific Af-

fairs, The Japanese Association for Thoracic Surgery. Thoracic and
cardiovascular surgery in Japan during 2015 : Annual report by The
Japanese Association for Thoracic Surgery. Gen Thorac Cardiovasc
Surg 2018; 66: 581-615. PMID: 30076512

Kazui T, Wada H, Fujita H. Japanese Association for Thoracic Sur-
gery Committee of Science. Thoracic and cardiovascular surgery in
Japan during 2003: annual report by The Japanese Association for
Thoracic Surgery. Jpn J Thorac Cardiovasc Surg 2005; 53: 517-536.
PMID: 16200897

Hilton TC. Aortic valve replacement for patients with mild to moder-
ate aortic stenosis undergoing coronary artery bypass surgery. Clin
Cardiol 2000; 23: 141-147. PMID: 10761799

Hamm CW, Moéllmann H, Holzhey D, et al. GARY-Executive Board.
The German Aortic Valve Registry (GARY): in-hospital outcome.
Eur Heart J 2014; 35: 1588-1598. PMID: 24022003

Beach JM, Mihaljevic T, Svensson LG, et al. Coronary artery disease
and outcomes of aortic valve replacement for severe aortic stenosis. J
Am Coll Cardiol 2013; 61: 837-848. PMID: 23428216

Collins JJ, Aranki SF. Management of mild aortic stenosis during cor-
onary artery bypass graft surgery. J Card Surg 1994; 9 Suppl: 145-
147. PMID: 8186555

Odell JA, Mullany CJ, Schaff HV, et al. Aortic valve replacement af-
ter previous coronary artery bypass grafting. Ann Thorac Surg 1996;
62: 1424-1430. PMID: 8893579

Yamashita K, Fujita T, Hata H, et al. Long-term outcome of isolated
off-pump coronary artery bypass grafting in patients with coronary
artery disease and mild to moderate aortic stenosis. J Cardiol 2017,
70: 48-54. PMID: 27856132

Gillinov AM, Wierup PN, Blackstone EH, et al. Is repair preferable to
replacement for ischemic mitral regurgitation? J Thorac Cardiovasc
Surg 2001; 122: 1125-1141. PMID: 11726887

Miller DC. Ischemic mitral regurgitation redux--to repair or to re-
place? J Thorac Cardiovasc Surg 2001; 122: 1059-1062. PMID:
11726880

. Filsoufi F, Aklog L, Byrne JG, et al. Current results of combined cor-

onary artery bypass grafting and mitral annuloplasty in patients with
moderate ischemic mitral regurgitation. J Heart Valve Dis 2004; 13:
747-753. PMID: 15473474

Calafiore AM, Di Mauro M, Gallina S, et al. Mitral valve surgery for
chronic ischemic mitral regurgitation. Ann Thorac Surg 2004; 77:
1989-1997. PMID: 15172252

Grossi EA, Goldberg JD, LaPietra A, et al. Ischemic mitral valve re-
construction and replacement: comparison of long-term survival and
complications. J Thorac Cardiovasc Surg 2001; 122: 1107-1124.
PMID: 11726886

Diodato MD, Moon MR, Pasque MK, et al. Repair of ischemic mitral
regurgitation does not increase mortality or improve long-term sur-
vival in patients undergoing coronary artery revascularization: a pro-
pensity analysis. Ann Thorac Surg 2004; 78: 794-799. PMID:
15336993

Baumgartner H, Falk V, Bax JJ, et al. 2017 ESC/EACTS Guidelines
for the management of valvular heart disease. The Task Force for the
Management of Valvular Heart Disease of the European Society of
Cardiology (ESC) and the European Association for Cardio-Thoracic
Surgery (EACTS). Eur Heart J 2017; 38: 2739-2791. PMID:
28886619

Magne J, Sénéchal M, Dumesnil JG, et al. Ischemic mitral regurgita-
tion: a complex multifaceted disease. Cardiology 2009; 112: 244-259.
PMID: 18758181

Levine RA, Hung J, Otsuji Y, et al. Mechanistic insights into func-

388.

389.

390.

39

—_

392.

393.

394.

39s.

396.

397.

398.

399.

400.

40

—_

40

NS}

403.

404.

405.

406.

407.

408.

409.

tional mitral regurgitation. Curr Cardiol Rep 2002; 4: 125-129.
PMID: 11827635

Schroder JN, Williams ML, Hata JA, et al. Impact of mitral valve re-
gurgitation evaluated by intraoperative transesophageal echocardiog-
raphy on long-term outcomes after coronary artery bypass grafting.
Circulation 2005; 112 Suppl: 1293-1298. PMID: 16159834

Goland S, Czer LS, Siegel RJ, et al. Coronary revascularization alone
or with mitral valve repair: outcomes in patients with moderate isch-
emic mitral regurgitation. Tex Heart Inst J 2009; 36: 416-424. PMID:
19876417

Braun J, Bax JJ, Versteegh M1, et al. Preoperative left ventricular di-
mensions predict reverse remodeling following restrictive mitral an-
nuloplasty in ischemic mitral regurgitation. Eur J Cardiothorac Surg
2005; 27: 847-853. PMID: 15848325

. Prifti E, Bonacchi M, Frati G, et al. Should mild-to-moderate and

moderate ischemic mitral regurgitation be corrected in patients with
impaired left ventricular function undergoing simultaneous coronary
revascularization? J Card Surg 2001; 16: 473-483. PMID: 11925028
Wong DR, Agnihotri AK, Hung JW, et al. Long-term survival after
surgical revascularization for moderate ischemic mitral regurgitation.
Ann Thorac Surg 2005; 80: 570-577. PMID: 16039207

Trichon BH, Glower DD, Shaw LK, et al. Survival after coronary re-
vascularization, with and without mitral valve surgery, in patients
with ischemic mitral regurgitation. Circulation 2003; 108 Suppl:
11103-11110. PMID: 12970217

Lam BK, Gillinov AM, Blackstone EH, et al. Importance of moderate
ischemic mitral regurgitation. Ann Thorac Surg 2005; 79: 462-470.
PMID: 15680815

Aklog L, Filsoufi F, Flores KQ, et al. Does coronary artery bypass
grafting alone correct moderate ischemic mitral regurgitation? Circu-
lation 2001; 104 Suppl: 168-175. PMID: 11568033

Mallidi HR, Pelletier MP, Lamb J, et al. Late outcomes in patients
with uncorrected mild to moderate mitral regurgitation at the time of
isolated coronary artery bypass grafting. J Thorac Cardiovasc Surg
2004; 127: 636-644. PMID: 15001891

Grigioni F, Enriquez-Sarano M, Zehr KJ, et al. Ischemic mitral regur-
gitation: long-term outcome and prognostic implications with quanti-
tative Doppler assessment. Circulation 2001; 103: 1759-1764. PMID:
11282907

Tolis GA, Korkolis DP, Kopf GS, et al. Revascularization alone
(without mitral valve repair) suffices in patients with advanced isch-
emic cardiomyopathy and mild-to-moderate mitral regurgitation. Ann
Thorac Surg 2002; 74: 1476-1481. PMID: 12440595

Smith PK, Puskas JD, Ascheim DD, et al. Cardiothoracic Surgical
Trials Network Investigators. Surgical treatment of moderate isch-
emic mitral regurgitation. N Engl J Med 2014; 371: 2178-2188.
PMID: 25405390

Michler RE, Smith PK, Parides MK, et al. CTSN. Two-year outcomes
of surgical treatment of moderate ischemic mitral regurgitation. N
Engl J Med 2016; 374: 1932-1941. PMID: 27040451

. Didier R, Gaglia MA, Koifman E, et al. Cerebrovascular accidents

after percutaneous coronary interventions from 2002 to 2014: Inci-
dence, outcomes, and associated variables. Am Heart J 2016; 172: 80-
87. PMID: 26856219

L BASEEIIRVE 2. 20174RBE 2R 7 » 7 — MRS, http:/www.

jacas.org/enquete/2017.html

Stamou SC, Hill PC, Dangas G, et al. Stroke after coronary artery by-
pass: incidence, predictors, and clinical outcome. Stroke 2001; 32:
1508-1513. PMID: 11441193

Aboyans V, Lacroix P. Indications for carotid screening in patients
with coronary artery disease. Presse Med 2009; 38: 977-986. PMID:
19376684

Lombardo A, Biasucci LM, Lanza GA, et al. Inflammation as a possi-
ble link between coronary and carotid plaque instability. Circulation
2004; 109: 3158-3163. PMID: 15184282

Imasaka K, Yasaka M, Tayama E, et al. Obstructive carotid and/or in-
tracranial artery disease rarely affects the incidence of haemodynamic
ischaemic stroke during cardiac surgery: a study on brain perfusion
single-photon emission computed tomography with acetazolamide.
Eur J Cardiothorac Surg 2015; 48: 739-746. PMID: 25549991
Toyama S, Matsuoka K, Tagaito Y, et al. Retrospective evaluation of
the effect of carotid artery stenosis on cerebral oxygen saturation
during off-pump coronary artery bypasses grafting in adult patients.
BMC Anesthesiol 2015; 15: 180. PMID: 26667409

Altaf N, Daniels L, Morgan PS, et al. Detection of intraplaque hem-
orrhage by magnetic resonance imaging in symptomatic patients with
mild to moderate carotid stenosis predicts recurrent neurological
events. J Vasc Surg 2008; 47: 337-342. PMID: 18164171

Brinjikji W, Huston J, Rabinstein AA, et al. Contemporary carotid
imaging: from degree of stenosis to plaque vulnerability. J Neurosurg

117


https://www.ncbi.nlm.nih.gov/pubmed/25118123
https://www.ncbi.nlm.nih.gov/pubmed/28740712
https://www.ncbi.nlm.nih.gov/pubmed/28740708
https://www.ncbi.nlm.nih.gov/pubmed/23830743
https://www.ncbi.nlm.nih.gov/pubmed/28283362
https://www.ncbi.nlm.nih.gov/pubmed/30076512
https://www.ncbi.nlm.nih.gov/pubmed/16200897
https://www.ncbi.nlm.nih.gov/pubmed/10761799
https://www.ncbi.nlm.nih.gov/pubmed/24022003
https://www.ncbi.nlm.nih.gov/pubmed/23428216
https://www.ncbi.nlm.nih.gov/pubmed/8186555
https://www.ncbi.nlm.nih.gov/pubmed/8893579
https://www.ncbi.nlm.nih.gov/pubmed/27856132
https://www.ncbi.nlm.nih.gov/pubmed/11726887
https://www.ncbi.nlm.nih.gov/pubmed/11726880
https://www.ncbi.nlm.nih.gov/pubmed/15473474
https://www.ncbi.nlm.nih.gov/pubmed/15172252
https://www.ncbi.nlm.nih.gov/pubmed/11726886
https://www.ncbi.nlm.nih.gov/pubmed/15336993
https://www.ncbi.nlm.nih.gov/pubmed/28886619
https://www.ncbi.nlm.nih.gov/pubmed/18758181
https://www.ncbi.nlm.nih.gov/pubmed/11827635
https://www.ncbi.nlm.nih.gov/pubmed/16159834
https://www.ncbi.nlm.nih.gov/pubmed/19876417
https://www.ncbi.nlm.nih.gov/pubmed/15848325
https://www.ncbi.nlm.nih.gov/pubmed/11925028
https://www.ncbi.nlm.nih.gov/pubmed/16039207
https://www.ncbi.nlm.nih.gov/pubmed/12970217
https://www.ncbi.nlm.nih.gov/pubmed/15680815
https://www.ncbi.nlm.nih.gov/pubmed/11568033
https://www.ncbi.nlm.nih.gov/pubmed/15001891
https://www.ncbi.nlm.nih.gov/pubmed/11282907
https://www.ncbi.nlm.nih.gov/pubmed/12440595
https://www.ncbi.nlm.nih.gov/pubmed/25405390
https://www.ncbi.nlm.nih.gov/pubmed/27040451
https://www.ncbi.nlm.nih.gov/pubmed/26856219
http://www.jacas.org/enquete/2017.html
http://www.jacas.org/enquete/2017.html
https://www.ncbi.nlm.nih.gov/pubmed/11441193
https://www.ncbi.nlm.nih.gov/pubmed/19376684
https://www.ncbi.nlm.nih.gov/pubmed/15184282
https://www.ncbi.nlm.nih.gov/pubmed/25549991
https://www.ncbi.nlm.nih.gov/pubmed/26667409
https://www.ncbi.nlm.nih.gov/pubmed/18164171

118

Pty
e

410.

411.

412.

413.

414.

415.

416.

417.

418.
419.
420.

42

—_

422.

423.

424.

425

EEIIREEDMATIHES A FF A >

2016; 124: 27-42. PMID: 26230478

Salem MK, Bown MJ, Sayers RD, et al. Identification of patients
with a histologically unstable carotid plaque using ultrasonic plaque
image analysis. Eur J Vasc Endovasc Surg 2014; 48: 118-125. PMID:
24947079

Brott TG, Halperin JL, Abbara S, et al. 2011 ASA/ACCF/AHA/
AANN/AANS/ACR/ASNR/CNS/SAIP/SCAI/SIR/SNIS/SVM/SVS
guideline on the management of patients with extracranial carotid and
vertebral artery disease. A report of the American College of Cardiol-
ogy Foundation/American Heart Association Task Force on Practice
Guidelines, and the American Stroke Association, American Associa-
tion of Neuroscience Nurses, American Association of Neurological
Surgeons, American College of Radiology, American Society of Neu-
roradiology, Congress of Neurological Surgeons, Society of Athero-
sclerosis Imaging and Prevention, Society for Cardiovascular Angi-
ography and Interventions, Society of Interventional Radiology,
Society of Neurolnterventional Surgery, Society for Vascular Medi-
cine, and Society for Vascular Surgery. Circulation 2011; 124: e54-
130. PMID: 21282504

Aboyans V, Ricco JB, Bartelink MEL, et al. 2017 ESC Guidelines on
the Diagnosis and Treatment of Peripheral Arterial Diseases, in col-
laboration with the European Society for Vascular Surgery (ESVS):
Document covering atherosclerotic disease of extracranial carotid and
vertebral, mesenteric, renal, upper and lower extremity arteries. En-
dorsed by: the European Stroke Organization (ESO)The Task Force
for the Diagnosis and Treatment of Peripheral Arterial Diseases of the
European Society of Cardiology (ESC) and of the European Society
for Vascular Surgery (ESVS). Eur Heart J 2018; 39: 763-816. PMID:
28886620

Chaturvedi S, Bruno A, Feasby T, et al. Carotid endarterectomy--an
evidence-based review: report of the Therapeutics and Technology
Assessment Subcommittee of the American Academy of Neurology.
Neurology 2005; 65: 794-801. PMID: 16186516

Naylor AR, Bown MJ. Stroke after cardiac surgery and its association
with asymptomatic carotid disease: an updated systematic review and
meta-analysis. Eur J Vasc Endovasc Surg 2011; 41: 607-624. PMID:
21396854

Weimar C, Bilbilis K, Rekowski J, et al. CABACS Trial Investiga-
tors. Safety of simultaneous coronary artery bypass grafting and ca-
rotid endarterectomy versus isolated coronary artery bypass grafting:
a randomized clinical trial. Stroke 2017; 48: 2769-2775. PMID:
28916664

Tendera M, Aboyans V, Bartelink ML, et al. ESC Guidelines on the
diagnosis and treatment of peripheral artery diseases: Document cov-
ering atherosclerotic disease of extracranial carotid and vertebral,
mesenteric, renal, upper and lower extremity arteries: the Task Force
on the Diagnosis and Treatment of Peripheral Artery Diseases of the
European Society of Cardiology (ESC). Eur Heart J 2011; 32: 2851-
2906. PMID: 21873417

Ziada KM, Yadav JS, Mukherjee D, et al. Comparison of results of
carotid stenting followed by open heart surgery versus combined ca-
rotid endarterectomy and open heart surgery (coronary bypass with or
without another procedure). Am J Cardiol 2005; 96: 519-523. PMID:
16098304

HARR ey e 4 B2 4 Y RE S IEHEET A 87
A > 2015 GEHR2017%)5). A1 2017,

Criqui MH, Aboyans V. Epidemiology of peripheral artery disease.
Circ Res 2015; 116: 1509-1526. PMID: 25908725

Bonaca MP, Bhatt DL, Storey RF, et al. Ticagrelor for prevention of
ischemic events after myocardial infarction in patients with peripher-
al artery disease. J Am Coll Cardiol 2016; 67: 2719-2728. PMID:
27046162

. Berger JS, Abramson BL, Lopes RD, et al. Ticagrelor versus clopido-
grel in patients with symptomatic peripheral artery disease and prior
coronary artery disease: Insights from the EUCLID trial. Vasc Med
2018; 23: 523-530. PMID: 29992857

Gerhard-Herman MD, Gornik HL, Barrett C, et al. 2016 AHA/ACC
Guideline on the management of patients with lower extremity pe-
ripheral artery disease: a report of the American College of Cardiolo-
gy/American Heart Association Task Force on Clinical Practice
Guidelines. Circulation 2017; 135: €726-¢779. PMID: 27840333
Franzone A, Piccolo R, Gargiulo G, et al. Prolonged vs short duration
of dual antiplatelet therapy after percutaneous coronary intervention
in patients with or without peripheral arterial disease: a subgroup
analysis of the PRODIGY Randomized Clinical Trial. JAMA Cardiol
2016; 1: 795-803. PMID: 27572001

Cassese S, Byrne RA, Schulz S, et al. Prognostic role of restenosis in
10 004 patients undergoing routine control angiography after coro-
nary stenting. Eur Heart J 2015; 36: 94-99. PMID: 25298237

. Shiomi H, Morimoto T, Kitaguchi S, et al. ReACT Investigators. The

426.

427.

428.

429.

430.

431.

432.

433.

434.

435.

436.

437.

438.

439.

440.

44

—_

442.

443.

ReACT Trial: Randomized Evaluation of Routine Follow-up Coro-
nary Angiography After Percutaneous Coronary Intervention Trial.
JACC Cardiovasc Interv 2017; 10: 109-117. PMID: 28040445
Uchida T, Popma J, Stone GW, et al. The clinical impact of routine
angiographic follow-up in randomized trials of drug-eluting stents: a
critical assessment of “oculostenotic” reintervention in patients with
intermediate lesions. JACC Cardiovasc Interv 2010; 3: 403-411.
PMID: 20398868

Stone GW, Parise H, Witzenbichler B, et al. Selection criteria for
drug-eluting versus bare-metal stents and the impact of routine angio-
graphic follow-up: 2-year insights from the HORIZONS-AMI (Har-
monizing Outcomes With Revascularization and Stents in Acute
Myocardial Infarction) trial. J Am Coll Cardiol 2010; 56: 1597-1604.
PMID: 20888162

Kuriyama N, Kobayashi Y, Nakama T, et al. Late restenosis following
sirolimus-eluting stent implantation. JACC Cardiovasc Interv 2011; 4:
123-128. PMID: 21251639

Aoki J, Nakazawa G, Tanabe K, et al. Incidence and clinical impact
of coronary stent fracture after sirolimus-eluting stent implantation.
Catheter Cardiovasc Interv 2007; 69: 380-386. PMID: 17195199
Ohya M, Kadota K, Kubo S, et al. Incidence, predictive factors, and
clinical impact of stent recoil in stent fracture lesion after drug-elut-
ing stent implantation. /nt J Cardiol 2016; 214: 123-129. PMID:
27060271

Omar A, Pendyala LK, Ormiston JA, et al. Review: Stent fracture in
the drug-eluting stent era. Cardiovasc Revasc Med 2016; 17: 404-411.
PMID: 27499060

Habara S, Mitsudo K, Kadota K, et al. Effectiveness of pacli-
taxel-eluting balloon catheter in patients with sirolimus-eluting stent
restenosis. JACC Cardiovasc Interv 2011; 4: 149-154. PMID:
21349452

Habara S, Iwabuchi M, Inoue N, et al. A multicenter randomized
comparison of paclitaxel-coated balloon catheter with conventional
balloon angioplasty in patients with bare-metal stent restenosis and
drug-eluting stent restenosis. Am Heart J 2013; 166: 527-533. PMID:
24016503

Habara S, Kadota K, Shimada T, et al. Late Restenosis After Pacli-
taxel-Coated Balloon Angioplasty Occurs in Patients With Drug-Elut-
ing Stent Restenosis. J Am Coll Cardiol 2015; 66: 14-22. PMID:
26139053

Alfonso F, Pérez-Vizcayno MJ, Cardenas A, et al. RIBS V Study In-
vestigators, under the auspices of the Working Group on Interven-
tional Cardiology of the Spanish Society of Cardiology. A random-
ized comparison of drug-eluting balloon versus everolimus-eluting
stent in patients with bare-metal stent-in-stent restenosis: the RIBS V
Clinical Trial (Restenosis Intra-stent of Bare Metal Stents: pacli-
taxel-eluting balloon vs. everolimus-eluting stent). J Am Coll Cardiol
2014; 63: 1378-1386. PMID: 24412457

Baan J Jr, Claessen BE, Dijk KB, et al. A randomized comparison of
paclitaxel-eluting balloon versus everolimus-eluting stent for the
treatment of any in-stent restenosis: The DARE Trial. JACC Cardio-
vasc Interv 2018; 11: 275-283. PMID: 29413242

Koiwaya H, Watanabe N, Kuriyama N, et al. Predictors of recurrent
in-stent restenosis after paclitaxel-coated balloon angioplasty. Circ J
2017; 81: 1286-1292. PMID: 28450676

Kufner S, Joner M, Schneider S, et al. ISAR-DESIRE 4 Investigators.
Neointimal modification with scoring balloon and efficacy of
drug-coated balloon therapy in patients with restenosis in drug-elut-
ing coronary stents: a randomized controlled trial. JACC Cardiovasc
Interv 2017; 10: 1332-1340. PMID: 28683939

Tada T, Kadota K, Hosogi S, et al. Association between tissue charac-
teristics assessed with optical coherence tomography and mid-term
results after percutaneous coronary intervention for in-stent restenosis
lesions: a comparison between balloon angioplasty, paclitaxel-coated
balloon dilatation, and drug-eluting stent implantation. Eur Heart J
Cardiovasc Imaging 2015; 16: 1101-1111. PMID: 25762559

Tada T, Byrne RA, Simunovic I, et al. Risk of stent thrombosis
among bare-metal stents, first-generation drug-eluting stents, and sec-
ond-generation drug-eluting stents: results from a registry of 18,334
patients. JACC Cardiovasc Interv 2013; 6: 1267-1274. PMID:
24355117

. Cutlip DE, Windecker S, Mehran R, et al. Academic Research Con-

sortium. Clinical end points in coronary stent trials: a case for stan-
dardized definitions. Circulation 2007; 115: 2344-2351. PMID:
17470709

Joner M, Finn AV, Farb A, et al. Pathology of drug-eluting stents in
humans: delayed healing and late thrombotic risk. J Am Coll Cardiol
2006; 48: 193-202. PMID: 16814667

Finn AV, Joner M, Nakazawa G, et al. Pathological correlates of late
drug-eluting stent thrombosis: strut coverage as a marker of endothe-


https://www.ncbi.nlm.nih.gov/pubmed/26230478
https://www.ncbi.nlm.nih.gov/pubmed/24947079
https://www.ncbi.nlm.nih.gov/pubmed/21282504
https://www.ncbi.nlm.nih.gov/pubmed/28886620
https://www.ncbi.nlm.nih.gov/pubmed/16186516
https://www.ncbi.nlm.nih.gov/pubmed/21396854
https://www.ncbi.nlm.nih.gov/pubmed/28916664
https://www.ncbi.nlm.nih.gov/pubmed/21873417
https://www.ncbi.nlm.nih.gov/pubmed/16098304
https://www.ncbi.nlm.nih.gov/pubmed/25908725
https://www.ncbi.nlm.nih.gov/pubmed/27046162
https://www.ncbi.nlm.nih.gov/pubmed/29992857
https://www.ncbi.nlm.nih.gov/pubmed/27840333
https://www.ncbi.nlm.nih.gov/pubmed/27572001
https://www.ncbi.nlm.nih.gov/pubmed/25298237
https://www.ncbi.nlm.nih.gov/pubmed/28040445
https://www.ncbi.nlm.nih.gov/pubmed/20398868
https://www.ncbi.nlm.nih.gov/pubmed/20888162
https://www.ncbi.nlm.nih.gov/pubmed/21251639
https://www.ncbi.nlm.nih.gov/pubmed/17195199
https://www.ncbi.nlm.nih.gov/pubmed/27060271
https://www.ncbi.nlm.nih.gov/pubmed/27499060
https://www.ncbi.nlm.nih.gov/pubmed/21349452
https://www.ncbi.nlm.nih.gov/pubmed/24016503
https://www.ncbi.nlm.nih.gov/pubmed/26139053
https://www.ncbi.nlm.nih.gov/pubmed/24412457
https://www.ncbi.nlm.nih.gov/pubmed/29413242
https://www.ncbi.nlm.nih.gov/pubmed/28450676
https://www.ncbi.nlm.nih.gov/pubmed/28683939
https://www.ncbi.nlm.nih.gov/pubmed/25762559
https://www.ncbi.nlm.nih.gov/pubmed/24355117
https://www.ncbi.nlm.nih.gov/pubmed/17470709
https://www.ncbi.nlm.nih.gov/pubmed/16814667

Sk

444,

445.

446.

447.

448.

449.

450.

451.

452.

453.

454

455.

456.

457.

458.

459.

460.

461.

462.

463.

lialization. Circulation 2007; 115: 2435-2441. PMID: 17438147
Virmani R, Guagliumi G, Farb A, et al. Localized hypersensitivity
and late coronary thrombosis secondary to a sirolimus-eluting stent:
should we be cautious? Circulation 2004; 109: 701-705. PMID:
14744976

Hong MK, Mintz GS, Lee CW, et al. Late stent malapposition after
drug-eluting stent implantation: an intravascular ultrasound analysis
with long-term follow-up. Circulation 2006; 113: 414-419. PMID:
16432073

Nakazawa G, Otsuka F, Nakano M, et al. The pathology of neoath-
erosclerosis in human coronary implants bare-metal and drug-eluting
stents. J Am Coll Cardiol 2011; 57: 1314-1322. PMID: 21376502
Nakazawa G, Finn AV, Vorpahl M, et al. Incidence and predictors of
drug-eluting stent fracture in human coronary artery a pathologic
analysis. J Am Coll Cardiol 2009; 54: 1924-1931. PMID: 19909872
Imai M, Kadota K, Goto T, et al. Incidence, risk factors, and clinical
sequelae of angiographic peri-stent contrast staining after sirolim-
us-eluting stent implantation. Circulation 2011; 123: 2382-2391.
PMID: 21576652

Tada T, Kadota K, Hosogi S, et al. Optical coherence tomography
findings in lesions after sirolimus-eluting stent implantation with peri-
stent contrast staining. Circ Cardiovasc Interv 2012; 5: 649-656.
PMID: 23011265

Radu MD, Réber L, Kalesan B, et al. Coronary evaginations are asso-
ciated with positive vessel remodelling and are nearly absent follow-
ing implantation of newer-generation drug-eluting stents: an optical
coherence tomography and intravascular ultrasound study. Eur Heart
J2014; 35: 795-807. PMID: 24132187

Yamaji K, Réber L, Zanchin T, et al. Ten-year clinical outcomes of
first-generation drug-eluting stents: the Sirolimus-Eluting vs. Pacli-
taxel-Eluting Stents for Coronary Revascularization (SIRTAX) VERY
LATE trial. Eur Heart J 2016; 37: 3386-3395. PMID: 27578808
Alfonso F, Dutary J, Paulo M, et al. Combined use of optical coher-
ence tomography and intravascular ultrasound imaging in patients
undergoing coronary interventions for stent thrombosis. Heart 2012;
98: 1213-1220. PMID: 22826559

Miura K, Kadota K, Habara S, et al. Ten-year clinical outcomes after
sirolimus-eluting stent implantation: Impact of an in-stent restenosis
target lesion. Am Heart J 2016; 175: 47-55. PMID: 27179723
Mehran R, Baber U, Steg PG, et al. Cessation of dual antiplatelet
treatment and cardiac events after percutaneous coronary intervention
(PARIS): 2 year results from a prospective observational study. Lan-
cet 2013; 382: 1714-1722. PMID: 24004642

Fuku Y, Kadota K, Amano H, et al. Impact of Dual Antiplatelet Ther-
apy Beyond 1 Year on Clinical Outcomes of Patients With Stent Frac-
ture or Peri-Stent Contrast Staining After Sirolimus-Eluting Stent Im-
plantation. Circ J 2017, 82: 211-217. PMID: 28855451

Kubo S, Kadota K, Ichinohe T, et al. Comparison of long-term out-
come after percutaneous coronary intervention for stent thrombosis
between early, late, and very late stent thrombosis. Circ J 2014; 78:
101-109. PMID: 24189504

Armstrong EJ, Feldman DN, Wang TY, et al. Clinical presentation,
management, and outcomes of angiographically documented early,
late, and very late stent thrombosis. JACC Cardiovasc Interv 2012; 5:
131-140. PMID: 22361596

Masuda M, Okumura M, Doki Y, et al. Committee for Scientific Af-
fairs, The Japanese Association for Thoracic Surgery. Thoracic and
cardiovascular surgery in Japan during 2014 : Annual report by The
Japanese Association for Thoracic Surgery. Gen Thorac Cardiovasc
Surg 2016; 64: 665-697. PMID: 27590348

Ghanta RK, Kaneko T, Gammie JS, et al. Evolving trends of reopera-
tive coronary artery bypass grafting: an analysis of the Society of
Thoracic Surgeons Adult Cardiac Surgery Database. J Thorac Car-
diovasc Surg 2013; 145: 364-372. PMID: 23321128

Yap CH, Sposato L, Akowuah E, et al. Contemporary results show
repeat coronary artery bypass grafting remains a risk factor for opera-
tive mortality. Ann Thorac Surg 2009; 87: 1386-1391. PMID:
19379870

Dohi M, Miyata H, Doi K, et al. Japan Cardiovascular Surgery Data-
base. The off-pump technique in redo coronary artery bypass grafting
reduces mortality and major morbidities: propensity score analysis of
data from the Japan Cardiovascular Surgery Database. Eur J Cardio-
thorac Surg 2015; 47: 299-308. PMID: 24623172

Bruno VD, Zakkar M, Rapetto F, et al. Early health outcome and 10-
year survival in patients undergoing redo coronary surgery with or
without cardiopulmonary bypass: a propensity score-matched analy-
sis. Eur J Cardiothorac Surg 2017; 52: 945-951. PMID: 28505298
Morrison DA, Sethi G, Sacks J, et al. Investigators of the Department
of Veterans Affairs Cooperative Study #385, Angina With Extremely
Serious Operative Mortality Evaluation. Percutaneous coronary inter-

464.

465.

466.

467.

468.

469.

470.

471.

472.

473.

474.

475.

476.

477.

478.

479.

480.

48

—

482.

vention versus repeat bypass surgery for patients with medically re-
fractory myocardial ischemia: AWESOME randomized trial and reg-
istry experience with post-CABG patients. J Am Coll Cardiol 2002;
40: 1951-1954. PMID: 12475454

Subramanian S, Sabik JF, Houghtaling PL, et al. Decision-making for
patients with patent left internal thoracic artery grafts to left anterior
descending. Ann Thorac Surg 2009; 87: 1392-1400. PMID: 19379872
Sabik JF, Raza S, Blackstone EH, et al. Value of internal thoracic ar-
tery grafting to the left anterior descending coronary artery at coro-
nary reoperation. J Am Coll Cardiol 2013; 61: 302-310. PMID:
23328610

Dohi M, Doi K, Okawa K, et al. Upgrading redo coronary artery by-
pass graft by recycling in situ arterial graft. Ann Thorac Surg 2014;
98: 311-314. PMID: 24996709

Lip GY, Huber K, Andreotti F, et al. European Society of Cardiology
Working Group on Thrombosis. Management of antithrombotic ther-
apy in atrial fibrillation patients presenting with acute coronary syn-
drome and/or undergoing percutaneous coronary intervention/ stent-
ing. Thromb Haemost 2010; 103: 13-28. PMID: 20062939

Gage BF, Waterman AD, Shannon W, et al. Validation of clinical clas-
sification schemes for predicting stroke: results from the National
Registry of Atrial Fibrillation. JAMA 2001; 285: 2864-2870. PMID:
11401607

Goto K, Nakai K, Shizuta S, et al. CREDO-Kyoto Registry Cohort-2
Investigators. Anticoagulant and antiplatelet therapy in patients with
atrial fibrillation undergoing percutaneous coronary intervention. 4m
J Cardiol 2014; 114: 70-78. PMID: 24925801

Kinjo K, Sato H, Sato H, et al. Osaka Acute Coronary Insufficiency
Study (OACIS) Group. Prognostic significance of atrial fibrillation/
atrial flutter in patients with acute myocardial infarction treated with
percutaneous coronary intervention. Am J Cardiol 2003; 92: 1150-
1154. PMID: 14609587

Kosmidou I, Chen S, Kappetein AP, et al. New-onset atrial fibrillation
after PCI or CABG for left main disease: The EXCEL Trial. J Am
Coll Cardiol 2018; 71: 739-748. PMID: 29447735

Reddy VY, Doshi SK, Sievert H, et al. PROTECT AF Investigators.
Percutaneous left atrial appendage closure for stroke prophylaxis in
patients with atrial fibrillation: 2.3-Year Follow-up of the PROTECT
AF (Watchman Left Atrial Appendage System for Embolic Protection
in Patients with Atrial Fibrillation) Trial. Circulation 2013; 127: 720-
729. PMID: 23325525

Reddy VY, Sievert H, Halperin J, et al. PROTECT AF Steering Com-
mittee and Investigators. Percutaneous left atrial appendage closure
vs warfarin for atrial fibrillation: a randomized clinical trial. JAMA
2014; 312: 1988-1998. PMID: 25399274

Holmes DR, Kar S, Price MJ, et al. Prospective randomized evalua-
tion of the Watchman Left Atrial Appendage Closure device in pa-
tients with atrial fibrillation versus long-term warfarin therapy: the
PREVAIL trial. J Am Coll Cardiol 2014; 64: 1-12. PMID: 24998121
Reddy VY, Doshi SK, Kar S, et al. PREVAIL and PROTECT AF In-
vestigators. 5-year outcomes after left atrial appendage closure: from
the PREVAIL and PROTECT AF Trials. J Am Coll Cardiol 2017; 70:
2964-2975. PMID: 29103847

Malaisrie SC, McCarthy PM, Kruse J, et al. Burden of preoperative
atrial fibrillation in patients undergoing coronary artery bypass graft-
ing. J Thorac Cardiovasc Surg 2018; 155: 2358-2367.e1. PMID:
29523404

Saxena A, Virk SA, Bowman S, et al. Preoperative atrial fibrillation
portends poor outcomes after coronary bypass graft surgery: A sys-
tematic review and meta-analysis. J Thorac Cardiovasc Surg 2018;
155: 1524-1533.¢2. PMID: 29554786

Gillinov AM, Gelijns AC, Parides MK, et al. CTSN Investigators.
Surgical ablation of atrial fibrillation during mitral-valve surgery. N
Engl J Med 2015; 372: 1399-1409. PMID: 25853744

Al-Atassi T, Kimmaliardjuk DM, Dagenais C, et al. Should we ablate
atrial fibrillation during coronary artery bypass grafting and aortic
valve replacement? Ann Thorac Surg 2017; 104: 515-522. PMID:
28262298

AdN, Henry L, Hunt S, et al. Do we increase the operative risk by
adding the Cox Maze III procedure to aortic valve replacement and
coronary artery bypass surgery? J Thorac Cardiovasc Surg 2012;
143: 936-944. PMID: 22244503

. Rankin JS, Lerner DJ, Braid-Forbes MJ, et al. One-year mortality and

costs associated with surgical ablation for atrial fibrillation concomi-
tant to coronary artery bypass grafting. Eur J Cardiothorac Surg
2017; 52: 471-477. PMID: 28472412

Damiano RJ, Gaynor SL, Bailey M, et al. The long-term outcome of
patients with coronary disease and atrial fibrillation undergoing the
Cox maze procedure. J Thorac Cardiovasc Surg 2003; 126: 2016-
2021. PMID: 14688721

119


https://www.ncbi.nlm.nih.gov/pubmed/17438147
https://www.ncbi.nlm.nih.gov/pubmed/14744976
https://www.ncbi.nlm.nih.gov/pubmed/16432073
https://www.ncbi.nlm.nih.gov/pubmed/21376502
https://www.ncbi.nlm.nih.gov/pubmed/19909872
https://www.ncbi.nlm.nih.gov/pubmed/21576652
https://www.ncbi.nlm.nih.gov/pubmed/23011265
https://www.ncbi.nlm.nih.gov/pubmed/24132187
https://www.ncbi.nlm.nih.gov/pubmed/27578808
https://www.ncbi.nlm.nih.gov/pubmed/22826559
https://www.ncbi.nlm.nih.gov/pubmed/27179723
https://www.ncbi.nlm.nih.gov/pubmed/24004642
https://www.ncbi.nlm.nih.gov/pubmed/28855451
https://www.ncbi.nlm.nih.gov/pubmed/24189504
https://www.ncbi.nlm.nih.gov/pubmed/22361596
https://www.ncbi.nlm.nih.gov/pubmed/27590348
https://www.ncbi.nlm.nih.gov/pubmed/23321128
https://www.ncbi.nlm.nih.gov/pubmed/19379870
https://www.ncbi.nlm.nih.gov/pubmed/24623172
https://www.ncbi.nlm.nih.gov/pubmed/28505298
https://www.ncbi.nlm.nih.gov/pubmed/12475454
https://www.ncbi.nlm.nih.gov/pubmed/19379872
https://www.ncbi.nlm.nih.gov/pubmed/23328610
https://www.ncbi.nlm.nih.gov/pubmed/24996709
https://www.ncbi.nlm.nih.gov/pubmed/20062939
https://www.ncbi.nlm.nih.gov/pubmed/11401607
https://www.ncbi.nlm.nih.gov/pubmed/24925801
https://www.ncbi.nlm.nih.gov/pubmed/14609587
https://www.ncbi.nlm.nih.gov/pubmed/29447735
https://www.ncbi.nlm.nih.gov/pubmed/23325525
https://www.ncbi.nlm.nih.gov/pubmed/25399274
https://www.ncbi.nlm.nih.gov/pubmed/24998121
https://www.ncbi.nlm.nih.gov/pubmed/29103847
https://www.ncbi.nlm.nih.gov/pubmed/29523404
https://www.ncbi.nlm.nih.gov/pubmed/29554786
https://www.ncbi.nlm.nih.gov/pubmed/25853744
https://www.ncbi.nlm.nih.gov/pubmed/28262298
https://www.ncbi.nlm.nih.gov/pubmed/22244503
https://www.ncbi.nlm.nih.gov/pubmed/28472412
https://www.ncbi.nlm.nih.gov/pubmed/14688721

120

LEEHIREEDMATHES A FF 4 >

483.

484.

485.

486.

487.

488.

489.

490.

491.

492.

493.

494.

49s.

496.

497.

498.

499.

500.

501.

502.

Cherniavsky A, Kareva Y, Pak I, et al. Assessment of results of surgi-
cal treatment for persistent atrial fibrillation during coronary artery
bypass grafting using implantable loop recorders. Interact Cardiovasc
Thorac Surg 2014; 18: 727-731. PMID: 24572769

Pokushalov E, Romanov A, Corbucci G, et al. Benefit of ablation of
first diagnosed paroxysmal atrial fibrillation during coronary artery
bypass grafting: a pilot study. Eur J Cardiothorac Surg 2012; 41:
556-560. PMID: 22219409

Akpinar B, Sanisoglu I, Guden M, et al. Combined off-pump coro-
nary artery bypass grafting surgery and ablative therapy for atrial
fibrillation: early and mid-term results. Ann Thorac Surg 2006; 81:
1332-1337. PMID: 16564266

Badhwar V, Rankin JS, Damiano RJ, et al. The Society of Thoracic
Surgeons 2017 clinical practice guidelines for the surgical treatment
of atrial fibrillation. Ann Thorac Surg 2017; 103: 329-341. PMID:
28007240

Tsai YC, Phan K, Munkholm-Larsen S, et al. Surgical left atrial ap-
pendage occlusion during cardiac surgery for patients with atrial
fibrillation: a meta-analysis. Eur J Cardiothorac Surg 2015; 47: 847-
854. PMID: 25064051

Friedman DJ, Piccini JP, Wang T, et al. Association between left atrial
appendage occlusion and readmission for thromboembolism among
patients with atrial fibrillation undergoing concomitant cardiac sur-
gery. JAMA 2018; 319: 365-374. PMID: 29362794

Yao X, Gersh BJ, Holmes DR, et al. Association of surgical left atrial
appendage occlusion with subsequent stroke and mortality among pa-
tients undergoing cardiac surgery. JAMA 2018; 319: 2116-2126.
PMID: 29800182

Elbadawi A, Ogunbayo GO, Elgendy 1Y, et al. Impact of left atrial
appendage exclusion on cardiovascular outcomes in patients with
atrial fibrillation undergoing coronary artery bypass grafting (from
the National Inpatient Sample Database). Am J Cardiol 2017; 120:
953-958. PMID: 28754565

Kanderian AS, Gillinov AM, Pettersson GB, et al. Success of surgical
left atrial appendage closure: assessment by transesophageal echocar-
diography. J Am Coll Cardiol 2008; 52: 924-929. PMID: 18772063
Aryana A, Singh SK, Singh SM, et al. Association between incom-
plete surgical ligation of left atrial appendage and stroke and systemic
embolization. Heart Rhythm 2015; 12: 1431-1437. PMID: 25998141
Caliskan E, Sahin A, Yilmaz M, et al. Epicardial left atrial appendage
AtriClip occlusion reduces the incidence of stroke in patients with
atrial fibrillation undergoing cardiac surgery. Europace 2018; 20:
e105-e114. PMID: 29016813

Cameron A, Davis KB, Green G, et al. Coronary bypass surgery with
internal-thoracic-artery grafts--effects on survival over a 15-year peri-
od. N Engl J Med 1996; 334: 216-219. PMID: 8531997

Hueb W, Lopes N, Gersh BJ, et al. Ten-year follow-up survival of the
Medicine, Angioplasty, or Surgery Study (MASS II): a randomized
controlled clinical trial of 3 therapeutic strategies for multivessel cor-
onary artery disease. Circulation 2010; 122: 949-957. PMID:
20733102

Kimura T, Morimoto T, Furukawa Y, et al. Long-term outcomes of
coronary-artery bypass graft surgery versus percutaneous coronary
intervention for multivessel coronary artery disease in the bare-metal
stent era. Circulation 2008; 118 Suppl: S199-S209. PMID: 18824755
Marui A, Kimura T, Nishiwaki N, et al. CREDO-Kyoto PCI/CABG
Registry Cohort-2 Investigators. Five-year outcomes of percutaneous
versus surgical coronary revascularization in patients with diabetes
mellitus (from the CREDO-Kyoto PCI/CABG Registry Cohort-2).
Am J Cardiol 2015; 115: 1063-1072. PMID: 25733384

Ariyaratne TV, Ademi Z, Yap CH, et al. Prolonged effectiveness of
coronary artery bypass surgery versus drug-eluting stents in diabetics
with multi-vessel disease: an updated systematic review and me-
ta-analysis. Int J Cardiol 2014; 176: 346-353. PMID: 25127976
Narayan P, Kshirsagar SN, Mandal CK, et al. Preoperative Glyco-
sylated Hemoglobin: A Risk Factor for Patients Undergoing Coronary
Artery Bypass. Ann Thorac Surg 2017; 104: 606-612. PMID:
28274522

Nicolini F, Santarpino G, Gatti G, et al. Utility of glycated hemoglo-
bin screening in patients undergoing elective coronary artery surgery:
Prospective, cohort study from the E-CABG registry. Int J Surg 2018;
53:354-359. PMID: 29665452

Finger B, Brase J, He J, et al. Elevated hemoglobin Alc is associated
with lower socioeconomic position and increased postoperative infec-
tions and longer hospital stay after cardiac surgical procedures. Ann
Thorac Surg 2017; 103: 145-151. PMID: 27553502

Chamberlain JJ, Rhinehart AS, Shaefer CF, et al. Diagnosis and man-
agement of diabetes: synopsis of the 2016 American Diabetes Associ-
ation Standards of medical care in diabetes. Ann Intern Med 2016;
164: 542-552. PMID: 26928912

503.

504.

505.

506.

507.

508.

509.

510.

51

jy

512.

513.

514.

515.

516.

517.

518.

519.

520.

521.

522.

523.

524.

525.

Bagdade JD, Stewart M, Walters E. Impaired granulocyte adherence.
A reversible defect in host defense in patients with poorly controlled
diabetes. Diabetes 1978; 27: 677-681. PMID: 658613

Kremke M, Tang M, Bak M, et al. Antiplatelet therapy at the time of
coronary artery bypass grafting: a multicentre cohort study. Eur J
Cardiothorac Surg 2013; 44: e133-e140. PMID: 23660554

Chassot PG, Marcucci C, Delabays A, et al. Perioperative antiplatelet
therapy. Am Fam Physician 2010; 82: 1484-1489. PMID: 21166368
Leiva-Pons JL, Carrillo-Calvillo J, Leiva-Garza JL, et al. Importance
of the time for stopping the combined use of aspirin and clopidogrel
in patients undergoing coronary artery by-pass graft surgery. [Article
in Spanish] Arch Cardiol Mex 2008; 78: 178-186. PMID: 18754409
Ferrandis R, Llau JV, Mugarra A. Perioperative management of anti-
platelet-drugs in cardiac surgery. Curr Cardiol Rev 2009; 5: 125-132.
PMID: 20436853

Lee J, Ikeda S, Johnston MF. Efficacy of intraoperative blood salvage
during coronary artery bypass grafting. Minerva Cardioangiol 1997,
45: 395-400. PMID: 9436350

Winton TL, Charrette EJ, Salerno TA. The cell saver during cardiac
surgery: does it save? Ann Thorac Surg 1982; 33: 379-381. PMID:
6803690

Hall RI, Schweiger IM, Finlayson DC. The benefit of the Hemonet-
ics® cell saver apparatus during cardiac surgery. Can J Anaesth 1990;
37: 618-623. PMID: 2119900

. Amand T, Pincemail J, Blaffart F, et al. Levels of inflammatory mark-

ers in the blood processed by autotransfusion devices during cardiac
surgery associated with cardiopulmonary bypass circuit. Perfusion
2002; 17: 117-123. PMID: 11958302

Jewell AE, Akowuah EF, Suvarna SK, et al. A prospective ran-
domised comparison of cardiotomy suction and cell saver for recy-
cling shed blood during cardiac surgery. Eur J Cardiothorac Surg
2003; 23: 633-636. PMID: 12694789

AL PG, PR, ML RO 50 A B IR E
CLIL I & 4l 2 e OF R O BYSE. RS 1R 2002; 55: 763-767.
PMID: 12174620

Pandey R, Grayson AD, Pullan DM, et al. Total arterial revascularisa-
tion: effect of avoiding cardiopulmonary bypass on in-hospital mor-
tality and morbidity in a propensity-matched cohort. Eur J Cardio-
thorac Surg 2005; 27: 94-98. PMID: 15621478

Bainbridge D, Martin J, Cheng D. Off pump coronary artery bypass
graft surgery versus conventional coronary artery bypass graft sur-
gery: a systematic review of the literature. Semin Cardiothorac Vasc
Anesth 2005; 9: 105-111. PMID: 15735848

Huybregts RA, Morariu AM, Rakhorst G, et al. Attenuated renal and
intestinal injury after use of a mini-cardiopulmonary bypass system.
Ann Thorac Surg 2007; 83: 1760-1766. PMID: 17462395

Ohata T, Mitsuno M, Yamamura M, et al. Beneficial effects of
mini-cardiopulmonary bypass on hemostasis in coronary artery by-
pass grafting: analysis of inflammatory response and hemodilution.
ASAIO J 2008; 54: 207-209. PMID: 18356657

Remadi JP, Rakotoarivelo Z, Marticho P, et al. Prospective random-
ized study comparing coronary artery bypass grafting with the new
mini-extracorporeal circulation Jostra System or with a standard car-
diopulmonary bypass. Am Heart J 2006; 151: 198.e1-198.e7 PMID:
16368318

Biancari F, Rimpildinen R. Meta-analysis of randomised trials com-
paring the effectiveness of miniaturised versus conventional cardio-
pulmonary bypass in adult cardiac surgery. Heart 2009; 95: 964-969.
PMID: 19342377

Just SS, Miiller T, Albes JM. Minimized closed circuit/centrifugal
pump extracorporeal circulation: an effective aid in coronary bypass
operations in Jehovah's Witnesses. Interact Cardiovasc Thorac Surg
2007; 6: 124-125. PMID: 17669788

Brest van Kempen AB, Gasiorek JM, Bloemendaal K, et al. Low-
prime perfusion circuit and autologous priming in CABG surgery on
a Jehovah's Witness: a case report. Perfusion 2002; 17: 69-72. PMID:
11822354

Ilabaca PA, Ochsner JL, Mills NL. Positive end-expiratory pressure
in the management of the patient with a postoperative bleeding heart.
Ann Thorac Surg 1980; 30: 281-284. PMID: 7000013

Hoffman WS, Tomasello DN, MacVaugh H. Control of postcardioto-
my bleeding with PEEP. Ann Thorac Surg 1982; 34: 71-73. PMID:
7046661

Zurick AM, Urzua J, Ghattas M, et al. Failure of positive end-expira-
tory pressure to decrease postoperative bleeding after cardiac surgery.
Ann Thorac Surg 1982; 34: 608-611. PMID: 6756327

Collier B, Kolff J, Devineni R, et al. Prophylactic positive end-expi-
ratory pressure and reduction of postoperative blood loss in open-
heart surgery. Ann Thorac Surg 2002; 74: 1191-1194. PMID:
12400767



https://www.ncbi.nlm.nih.gov/pubmed/24572769
https://www.ncbi.nlm.nih.gov/pubmed/22219409
https://www.ncbi.nlm.nih.gov/pubmed/16564266
https://www.ncbi.nlm.nih.gov/pubmed/28007240
https://www.ncbi.nlm.nih.gov/pubmed/25064051
https://www.ncbi.nlm.nih.gov/pubmed/29362794
https://www.ncbi.nlm.nih.gov/pubmed/29800182
https://www.ncbi.nlm.nih.gov/pubmed/28754565
https://www.ncbi.nlm.nih.gov/pubmed/18772063
https://www.ncbi.nlm.nih.gov/pubmed/25998141
https://www.ncbi.nlm.nih.gov/pubmed/29016813
https://www.ncbi.nlm.nih.gov/pubmed/8531997
https://www.ncbi.nlm.nih.gov/pubmed/20733102
https://www.ncbi.nlm.nih.gov/pubmed/18824755
https://www.ncbi.nlm.nih.gov/pubmed/25733384
https://www.ncbi.nlm.nih.gov/pubmed/25127976
https://www.ncbi.nlm.nih.gov/pubmed/28274522
https://www.ncbi.nlm.nih.gov/pubmed/29665452
https://www.ncbi.nlm.nih.gov/pubmed/27553502
https://www.ncbi.nlm.nih.gov/pubmed/26928912
https://www.ncbi.nlm.nih.gov/pubmed/658613
https://www.ncbi.nlm.nih.gov/pubmed/23660554
https://www.ncbi.nlm.nih.gov/pubmed/21166368
https://www.ncbi.nlm.nih.gov/pubmed/18754409
https://www.ncbi.nlm.nih.gov/pubmed/20436853
https://www.ncbi.nlm.nih.gov/pubmed/9436350
https://www.ncbi.nlm.nih.gov/pubmed/6803690
https://www.ncbi.nlm.nih.gov/pubmed/2119900
https://www.ncbi.nlm.nih.gov/pubmed/11958302
https://www.ncbi.nlm.nih.gov/pubmed/12694789
https://www.ncbi.nlm.nih.gov/pubmed/12174620
https://www.ncbi.nlm.nih.gov/pubmed/15621478
https://www.ncbi.nlm.nih.gov/pubmed/15735848
https://www.ncbi.nlm.nih.gov/pubmed/17462395
https://www.ncbi.nlm.nih.gov/pubmed/18356657
https://www.ncbi.nlm.nih.gov/pubmed/16368318
https://www.ncbi.nlm.nih.gov/pubmed/19342377
https://www.ncbi.nlm.nih.gov/pubmed/17669788
https://www.ncbi.nlm.nih.gov/pubmed/11822354
https://www.ncbi.nlm.nih.gov/pubmed/7000013
https://www.ncbi.nlm.nih.gov/pubmed/7046661
https://www.ncbi.nlm.nih.gov/pubmed/6756327
https://www.ncbi.nlm.nih.gov/pubmed/12400767

Sk

526.

527.

528.

529.

530.

53

—

532.

533.

534.

535.

536.

537.

538.

539.

540.

541.

—_

542.

543.

544.

545.

546.

547.

548.

Murphy DA, Finlayson DC, Craver JM, et al. Effect of positive
end-expiratory pressure on excessive mediastinal bleeding after car-
diac operations. A controlled study. J Thorac Cardiovasc Surg 1983;
85: 864-869. PMID: 6343729

Ferraris VA, Brown JR, Despotis GJ, et al. 2011 update to the Society
of Thoracic Surgeons and the Society of Cardiovascular Anesthesiol-
ogists blood conservation clinical practice guidelines. Ann Thorac
Surg 2011; 91: 944-982. PMID: 21353044

Alghamdi AA, Albanna MJ, Guru V, et al. Does the use of erythro-
poietin reduce the risk of exposure to allogeneic blood transfusion in
cardiac surgery? A systematic review and meta-analysis. J Card Surg
2006; 21: 320-326. PMID: 16684074

Haydar AA, Abchee AB, El-Hajj 11, et al. Bleeding post coronary ar-
tery bypass surgery. Clopidogrel--cure or culprit? J Med Liban 2006;
54: 11-16. PMID: 17044627

Vaccarino GN, Thierer J, Albertal M, et al. Impact of preoperative
clopidogrel in off pump coronary artery bypass surgery: a propensity
score analysis. J Thorac Cardiovasc Surg 2009; 137: 309-313. PMID:
19185143

. Siller-Matula JM, Petre A, Delle-Karth G, et al. Impact of preopera-

tive use of P2Y 12 receptor inhibitors on clinical outcomes in cardiac
and non-cardiac surgery: A systematic review and meta-analysis. Eur
Heart J Acute Cardiovasc Care 2017; 6: 753-770. PMID: 25943554
Mangano DT, Tudor IC, Dietzel C, et al. Multicenter Study of Periop-
erative Ischemia Research Group. The risk associated with aprotinin
in cardiac surgery. N Engl J Med 2006; 354: 353-365. PMID:
16436767

Mangano DT, Miao Y, Vuylsteke A, et al. Investigators of The Multi-
center Study of Perioperative Ischemia Research Group. Mortality
associated with aprotinin during 5 years following coronary artery
bypass graft surgery. JAMA 2007; 297: 471-479. PMID: 17284697
Fergusson DA, Hébert PC, Mazer CD, et al. BART Investigators. A
comparison of aprotinin and lysine analogues in high-risk cardiac
surgery. N Engl J Med 2008; 358: 2319-2331. PMID: 18480196
Henry D, Carless P, Fergusson D, et al. The safety of aprotinin and
lysine-derived antifibrinolytic drugs in cardiac surgery: a meta-analy-
sis. CMAJ 2009; 180: 183-193. PMID: 19050037

Santos AT, Kalil RA, Bauemann C, et al. A randomized, double-blind,
and placebo-controlled study with tranexamic acid of bleeding and fi-
brinolytic activity after primary coronary artery bypass grafting. Braz
J Med Biol Res 2006; 39: 63-69. PMID: 16400465

Weisel RD, Charlesworth DC, Mickleborough LL, et al. Limitations
of blood conservation. J Thorac Cardiovasc Surg 1984; 88: 26-38.
PMID: 6376959

van Woerkens EC, Trouwborst A, van Lanschot JJ. Profound hemodi-
lution: what is the critical level of hemodilution at which oxygen de-
livery-dependent oxygen consumption starts in an anesthetized hu-
man? Anesth Analg 1992; 75: 818-821. PMID: 1416137

Hébert PC, Yetisir E, Martin C, et al. Transfusion Requirements in
Critical Care Investigators for the Canadian Critical Care Trials
Group. Is a low transfusion threshold safe in critically ill patients with
cardiovascular diseases? Crit Care Med 2001; 29: 227-234. PMID:
11246298

Mazer CD, Whitlock RP, Fergusson DA, et al. TRICS Investigators
and Perioperative Anesthesia Clinical Trials Group. Restrictive or lib-
eral red-cell transfusion for cardiac surgery. N Engl J Med 2017; 377:
2133-2144. PMID: 29130845

HAEGIM - Ml rs. BHAMARIM I IE D W 72k Mk o il
H7TA K4 >~ .2016. http://yuketsu.jstmct.or.jp/medical/guidelines/
Murphy GJ, Pike K, Rogers CA, et al. TITRe2 Investigators. Liberal
or restrictive transfusion after cardiac surgery. N Engl J Med 2015;
372: 997-1008. PMID: 25760354

Carson JL, Brooks MM, Abbott JD, et al. Liberal versus restrictive
transfusion thresholds for patients with symptomatic coronary artery
disease. Am Heart J 2013; 165: 964-971.e1. PMID: 23708168

Wang Y, Shi X, Wen M, et al. Restrictive versus liberal blood transfu-
sion in patients with coronary artery disease: a meta-analysis. Curr
Med Res Opin 2017, 33: 761-768. PMID: 28067544

Patel NN, Avlonitis VS, Jones HE, et al. Indications for red blood cell
transfusion in cardiac surgery: a systematic review and meta-analysis.
Lancet Haematol 2015; 2: ¢543-¢553. PMID: 26686409

Wu WC, Rathore SS, Wang Y, et al. Blood transfusion in elderly pa-
tients with acute myocardial infarction. N Engl J Med 2001; 345:
1230-1236. PMID: 11680442

Consten EC, Henny CP, Eijsman L, et al. The routine use of fresh fro-
zen plasma in operations with cardiopulmonary bypass is not justi-
fied. J Thorac Cardiovasc Surg 1996; 112: 162-167. PMID: 8691863
Kasper SM, Giesecke T, Limpers P, et al. Failure of autologous fresh
frozen plasma to reduce blood loss and transfusion requirements in
coronary artery bypass surgery. Anesthesiology 2001; 95: 81-86.

549.

550.

551.

552.

553.

554.

555.

556.

557.

558.

559.

560.

561.

562.

563.

564.

565.

566.

567.

568.

569.

570.

PMID: 11465588

Stanworth SJ, Brunskill SJ, Hyde CJ, et al. Is fresh frozen plasma
clinically effective? A systematic review of randomized controlled
trials. Br J Haematol 2004; 126: 139-152. PMID: 15198745

Casbard AC, Williamson LM, Murphy MF, et al. The role of prophy-
lactic fresh frozen plasma in decreasing blood loss and correcting co-
agulopathy in cardiac surgery. A systematic review. Anaesthesia
2004; 59: 550-558. PMID: 15144294

Lytle BW, Loop FD, Cosgrove DM, et al. Long-term (5 to 12 years)
serial studies of internal mammary artery and saphenous vein coro-
nary bypass grafts. J Thorac Cardiovasc Surg 1985; 89: 248-258.
PMID: 2857209

Loop FD, Lytle BW, Cosgrove DM, et al. Influence of the inter-
nal-mammary-artery graft on 10-year survival and other cardiac
events. N Engl J Med 1986; 314: 1-6. PMID: 3484393

Boylan MIJ, Lytle BW, Loop FD, et al. Surgical treatment of isolated
left anterior descending coronary stenosis. Comparison of left internal
mammary artery and venous autograft at 18 to 20 years of follow-up.
J Thorac Cardiovasc Surg 1994; 107: 657-662. PMID: 8127094
Kitamura S, Kawachi K, Taniguchi S, et al. Long-term benefits of in-
ternal thoracic artery-coronary artery bypass in Japanese patients. Jpn
J Thorac Cardiovasc Surg 1998; 46: 1-10. PMID: 9513518

Cameron AA, Green GE, Brogno DA, et al. Internal thoracic artery
grafts: 20-year clinical follow-up. J Am Coll Cardiol 1995; 25: 188-
192. PMID: 7798499

Zeff RH, Kongtahworn C, lannone LA, et al. Internal mammary ar-
tery versus saphenous vein graft to the left anterior descending coro-
nary artery: prospective randomized study with 10-year follow-up.
Ann Thorac Surg 1988; 45: 533-536. PMID: 3259128

Dabal RJ, Goss JR, Maynard C, et al. The effect of left internal mam-
mary artery utilization on short-term outcomes after coronary revas-
cularization. Ann Thorac Surg 2003; 76: 464-470. PMID: 12902086
Grover FL, Johnson RR, Marshall G, et al. Impact of mammary
grafts on coronary bypass operative mortality and morbidity. Depart-
ment of Veterans Affairs Cardiac Surgeons. Ann Thorac Surg 1994;
57: 559-569. PMID: 8147622

Hlatky MA, Boothroyd DB, Reitz BA, et al. Adoption and effective-
ness of internal mammary artery grafting in coronary artery bypass
surgery among Medicare beneficiaries. J Am Coll Cardiol 2014; 63:
33-39. PMID: 24080110

Sabik JF, Blackstone EH, Gillinov AM, et al. Influence of patient
characteristics and arterial grafts on freedom from coronary reopera-
tion. J Thorac Cardiovasc Surg 2006; 131: 90-98. PMID: 16399299
Shah PJ, Durairaj M, Gordon I, et al. Factors affecting patency of in-
ternal thoracic artery graft: clinical and angiographic study in 1434
symptomatic patients operated between 1982 and 2002. Eur J Car-
diothorac Surg 2004; 26: 118-124. PMID: 15200989

Shah PJ, Bui K, Blackmore S, et al. Has the in situ right internal tho-
racic artery been overlooked? An angiographic study of the radial ar-
tery, internal thoracic arteries and saphenous vein graft patencies in
symptomatic patients. Eur J Cardiothorac Surg 2005; 27: 870-875.
PMID: 15848328

Kawata T, Taniguchi S, Nishioka H, et al. Benefits accruing to graft-
ing of the right internal thoracic artery to the left anterior descending
artery in coronary artery bypass grafting. Jpn J Thorac Cardiovasc
Surg 1999; 47: 388-393. PMID: 10496063

Mert M, Yildiz CE, Arat-Ozkan A, et al. Mid to long-term results of
circumflex coronary artery revascularization with left internal thorac-
ic artery grafts. Jpn Heart J 2004; 45: 23-30. PMID: 14973347
Higami T, Yamashita T, Nohara H, et al. Early results of coronary
grafting using ultrasonically skeletonized internal thoracic arteries.
Ann Thorac Surg 2001; 71: 1224-1228. PMID: 11308164

Sa MP, Ferraz PE, Escobar RR, et al. Skeletonized versus pedicled
internal thoracic artery and risk of sternal wound infection after coro-
nary bypass surgery: meta-analysis and meta-regression of 4817 pa-
tients. Interact Cardiovasc Thorac Surg 2013; 16: 849-857. PMID:
23446674

Kamiya H, Akhyari P, Martens A, et al. Sternal microcirculation after
skeletonized versus pedicled harvesting of the internal thoracic artery:
arandomized study. J Thorac Cardiovasc Surg 2008; 135: 32-37.
PMID: 18179915

Sa MP, Soares EF, Santos CA, et al. Skeletonized left internal thorac-
ic artery is associated with lower rates of mediastinitis in diabetic pa-
tients. Rev Bras Cir Cardiovasc 2011; 26: 183-189. PMID: 21894407
Kieser TM, Rose MS, Aluthman U, et al. Toward zero: deep sternal
wound infection after 1001 consecutive coronary artery bypass proce-
dures using arterial grafts: implications for diabetic patients. J Thorac
Cardiovasc Surg 2014; 148: 1887-1895. PMID: 24613159

Wendler O, Tscholl D, Huang Q, et al. Free flow capacity of skeleton-
ized versus pedicled internal thoracic artery grafts in coronary artery

121


https://www.ncbi.nlm.nih.gov/pubmed/21353044
https://www.ncbi.nlm.nih.gov/pubmed/16684074
https://www.ncbi.nlm.nih.gov/pubmed/17044627
https://www.ncbi.nlm.nih.gov/pubmed/19185143
https://www.ncbi.nlm.nih.gov/pubmed/25943554
https://www.ncbi.nlm.nih.gov/pubmed/16436767
https://www.ncbi.nlm.nih.gov/pubmed/17284697
https://www.ncbi.nlm.nih.gov/pubmed/18480196
https://www.ncbi.nlm.nih.gov/pubmed/19050037
https://www.ncbi.nlm.nih.gov/pubmed/16400465
https://www.ncbi.nlm.nih.gov/pubmed/6376959
https://www.ncbi.nlm.nih.gov/pubmed/1416137
https://www.ncbi.nlm.nih.gov/pubmed/11246298
https://www.ncbi.nlm.nih.gov/pubmed/29130845
http://yuketsu.jstmct.or.jp/medical/guidelines/
https://www.ncbi.nlm.nih.gov/pubmed/25760354
https://www.ncbi.nlm.nih.gov/pubmed/23708168
https://www.ncbi.nlm.nih.gov/pubmed/28067544
https://www.ncbi.nlm.nih.gov/pubmed/26686409
https://www.ncbi.nlm.nih.gov/pubmed/11680442
https://www.ncbi.nlm.nih.gov/pubmed/8691863
https://www.ncbi.nlm.nih.gov/pubmed/11465588
https://www.ncbi.nlm.nih.gov/pubmed/15198745
https://www.ncbi.nlm.nih.gov/pubmed/15144294
https://www.ncbi.nlm.nih.gov/pubmed/2857209
https://www.ncbi.nlm.nih.gov/pubmed/3484393
https://www.ncbi.nlm.nih.gov/pubmed/8127094
https://www.ncbi.nlm.nih.gov/pubmed/7798499
https://www.ncbi.nlm.nih.gov/pubmed/3259128
https://www.ncbi.nlm.nih.gov/pubmed/12902086
https://www.ncbi.nlm.nih.gov/pubmed/8147622
https://www.ncbi.nlm.nih.gov/pubmed/24080110
https://www.ncbi.nlm.nih.gov/pubmed/16399299
https://www.ncbi.nlm.nih.gov/pubmed/15200989
https://www.ncbi.nlm.nih.gov/pubmed/15848328
https://www.ncbi.nlm.nih.gov/pubmed/10496063
https://www.ncbi.nlm.nih.gov/pubmed/14973347
https://www.ncbi.nlm.nih.gov/pubmed/11308164
https://www.ncbi.nlm.nih.gov/pubmed/23446674
https://www.ncbi.nlm.nih.gov/pubmed/18179915
https://www.ncbi.nlm.nih.gov/pubmed/21894407
https://www.ncbi.nlm.nih.gov/pubmed/24613159

122

LEEHIREEDMATHES A FF 4 >

57

572.

573.

574.

575.

576.

577.

578.

579.

580.

58

—_

582.

583.

584.

585.

586.

587.

588.

589.

590.

59

592.

593.

bypass grafts. Eur J Cardiothorac Surg 1999; 15: 247-250. PMID:
10333017

. Higami T, Maruo A, Yamashita T, et al. Histologic and physiologic

evaluation of skeletonized internal thoracic artery harvesting with an
ultrasonic scalpel. J Thorac Cardiovasc Surg 2000; 120: 1142-1147.
PMID: 11088039

Kieser TM, Rose MS, Aluthman U, et al. Quicker yet safe: skeleton-
ization of 1640 internal mammary arteries with harmonic technology
in 965 patients. Eur J Cardiothorac Surg 2014; 45: e142-¢150. PMID:
24574446

Ohira S, Doi K, Okawa K, et al. Safety and efficacy of sequential left
internal thoracic artery grafting to left circumflex area. Ann Thorac
Surg 2016; 102: 766-773. PMID: 27154154

JiQ, Xia L, Shi'Y, et al. Sequential grafting of in situ skeletonized left
internal mammary artery to the left coronary system. /nt Heart J
2018; 59: 727-735. PMID: 29794393

Schmidt SE, Jones JW, Thornby JI, et al. Improved survival with
multiple left-sided bilateral internal thoracic artery grafts. Ann Thorac
Surg 1997; 64: 9-15. PMID: 9236328

Toannidis JP, Galanos O, Katritsis D, et al. Early mortality and mor-
bidity of bilateral versus single internal thoracic artery revasculariza-
tion: propensity and risk modeling. J Am Coll Cardiol 2001; 37: 521-
528. PMID: 11216973

Tector AJ, McDonald ML, Kress DC, et al. Purely internal thoracic
artery grafts: outcomes. Ann Thorac Surg 2001; 72: 450-455. PMID:
11515881

Nishida H, Tomizawa Y, Endo M, et al. Coronary artery bypass with
only in situ bilateral internal thoracic arteries and right gastroepiploic
artery. Circulation 2001; 104 Suppl: 176-180. PMID: 11568034

Endo M, Nishida H, Tomizawa Y, et al. Benefit of bilateral over sin-
gle internal mammary artery grafts for multiple coronary artery by-
pass grafting. Circulation 2001; 104: 2164-2170. PMID: 11684625
Berreklouw E, Rademakers PP, Koster JM, et al. Better ischemic
event-free survival after two internal thoracic artery grafts: 13 years
of follow-up. Ann Thorac Surg 2001; 72: 1535-1541. PMID:
11722039

. Hirotani T, Shirota S, Cho Y, et al. Feasibility and suitability of the

routine use of bilateral internal thoracic arteries. Ann Thorac Surg
2002; 73: 511-515. PMID: 11845866

Ura M, Sakata R, Nakayama Y, et al. Bilateral pedicled internal tho-
racic artery grafting. Eur J Cardiothorac Surg 2002; 21: 1015-1019.
PMID: 12048079

Sauvage LR, Rosenfeld JG, Roby PV, et al. Internal thoracic artery
grafts for the entire heart at a mean of 12 years. Ann Thorac Surg
2003; 75: 501-504. PMID: 12607661

Calafiore AM, Di Giammarco G, Teodori G, et al. Late results of first
myocardial revascularization in multiple vessel disease: single versus
bilateral internal mammary artery with or without saphenous vein
grafts. Eur J Cardiothorac Surg 2004; 26: 542-548. PMID: 15302049
Stevens LM, Carrier M, Perrault LP, et al. Single versus bilateral in-
ternal thoracic artery grafts with concomitant saphenous vein grafts
for multivessel coronary artery bypass grafting: effects on mortality
and event-free survival. J Thorac Cardiovasc Surg 2004; 127: 1408-
1415. PMID: 15116000

Kramer A, Mastsa M, Paz Y, et al. Bilateral skeletonized internal tho-
racic artery grafting in 303 patients seventy years and older. J Thorac
Cardiovasc Surg 2000; 120: 290-297. PMID: 10917945

Jones JW, Schmidt SE, Miller CC, et al. Bilateral internal thoracic ar-
tery operations in the elderly. J Cardiovasc Surg (Torino) 2000; 41:
165-170. PMID: 10901516

Gurevitch J, Matsa M, Paz Y, et al. Effect of age on outcome of bilat-
eral skeletonized internal thoracic artery grafting. Ann Thorac Surg
2001; 71: 549-554. PMID: 11235704

Hirotani T, Nakamichi T, Munakata M, et al. Extended use of bilater-
al internal thoracic arteries for coronary artery bypass grafting in the
elderly. Jpn J Thorac Cardiovasc Surg 2003; 51: 488-495. PMID:
14621008

Lytle BW, Blackstone EH, Sabik JF, et al. The effect of bilateral inter-
nal thoracic artery grafting on survival during 20 postoperative years.
Ann Thorac Surg 2004; 78: 2005-2014. PMID: 15561021

. Tatoulis J, Buxton BF, Fuller JA. The right internal thoracic artery:

the forgotten conduit--5,766 patients and 991 angiograms. Ann Tho-
rac Surg 2011; 92: 9-17. PMID: 21718825

Raja SG, Benedetto U, Husain M, et al. Harefield Cardiac Outcomes
Research Group. Does grafting of the left anterior descending artery
with the in situ right internal thoracic artery have an impact on late
outcomes in the context of bilateral internal thoracic artery usage? J
Thorac Cardiovasc Surg 2014; 148: 1275-1281. PMID: 24495902
Lev-Ran O, Pevni D, Matsa M, et al. Arterial myocardial revascular-
ization with in situ crossover right internal thoracic artery to left ante-

594.

595.

596.

597.

598.

599.

600.

60

—_

602.

603.

604.

605.

606.

607.

608.

609.

610.

61

612.

613.

614.

615.

rior descending artery. Ann Thorac Surg 2001; 72: 798-803. PMID:
11565661

Al-Ruzzeh S, George S, Bustami M, et al. Early clinical and angio-
graphic outcome of the pedicled right internal thoracic artery graft to
the left anterior descending artery. Ann Thorac Surg 2002; 73: 1431-
1435. PMID: 12022528

Ura M, Sakata R, Nakayama Y, et al. Analysis by early angiography
of right internal thoracic artery grafting via the transverse sinus : pre-
dictors of graft failure. Circulation 2000; 101: 640-646. PMID:
10673256

Ura M, Sakata R, Nakayama Y, et al. Technical aspects and outcome
of in situ right internal thoracic artery grafting to the major branches
of the circumflex artery via the transverse sinus. Ann Thorac Surg
2001; 71: 1485-1490. PMID: 11383787

Bonacchi M, Prifti E, Battaglia F, et al. In situ retrocaval skeletonized
right internal thoracic artery anastomosed to the circumflex system
via transverse sinus: technical aspects and postoperative outcome. J
Thorac Cardiovasc Surg 2003; 126: 1302-1313. PMID: 14666000
Buxton BF, Ruengsakulrach P, Fuller J, et al. The right internal tho-
racic artery graft--benefits of grafting the left coronary system and
native vessels with a high grade stenosis. Eur J Cardiothorac Surg
2000; 18: 255-261. PMID: 10973532

Sabik JF, Lytle BW, Blackstone EH, et al. Comparison of saphenous
vein and internal thoracic artery graft patency by coronary system.
Ann Thorac Surg 2005; 79: 544-551. PMID: 15680832

Shin H, Yozu R, Hashizume K, et al. Free right internal thoracic ar-
tery as a second arterial conduit: modification of proximal anastomo-
sis for improvement of graft patency. Ann Thorac Cardiovasc Surg
2001; 7: 155-158. PMID: 11481021

. Wendler O, Hennen B, Demertzis S, et al. Complete arterial revascu-

larization in multivessel coronary artery disease with 2 conduits
(skeletonized grafts and T grafts). Circulation 2000; 102 Suppl: I1179-
11183. PMID: 11082367

Calafiore AM, Contini M, Vitolla G, et al. Bilateral internal thoracic
artery grafting: long-term clinical and angiographic results of in situ
versus Y grafts. J Thorac Cardiovasc Surg 2000; 120: 990-996.
PMID: 11044326

Fukuda I, Osaka M, Unno H, et al. Bilateral internal thoracic artery T
grafting for coronary artery revascularization. Angiographic assess-
ment and mid-term outcome. Jpn J Thorac Cardiovasc Surg 2001;
49: 160-164. PMID: 11305055

Pevni D, Kramer A, Paz Y, et al. Composite arterial grafting with
double skeletonized internal thoracic arteries. Eur J Cardiothorac
Surg 2001; 20: 299-304. PMID: 11463547

Hosono M, Shimizu Y, Takanashi S, et al. Early angiographic and
clinical results of branch conduits attached proximally to left internal
thoracic arteries. Ann Thorac Cardiovasc Surg 2002; 8: 145-150.
PMID: 12472396

Lev-Ran O, Paz Y, Pevni D, et al. Bilateral internal thoracic artery
grafting: midterm results of composite versus in situ crossover graft.
Ann Thorac Surg 2002; 74: 704-711. PMID: 12238828

Magruder JT, Young A, Grimm JC, et al. Bilateral internal thoracic
artery grafting: Does graft configuration affect outcome? J Thorac
Cardiovasc Surg 2016; 152: 120-127. PMID: 27343909

Grossi EA, Esposito R, Harris LJ, et al. Sternal wound infections and
use of internal mammary artery grafts. J Thorac Cardiovasc Surg
1991; 102: 342-347. PMID: 1881174

Loop FD, Lytle BW, Cosgrove DM, et al. J. Maxwell Chamberlain
memorial paper. Sternal wound complications after isolated coronary
artery bypass grafting: early and late mortality, morbidity, and cost of
care. Ann Thorac Surg 1990; 49: 179-187. PMID: 2306138

Lev-Ran O, Mohr R, Pevni D, et al. Bilateral internal thoracic artery
grafting in diabetic patients: short-term and long-term results of a
515-patient series. J Thorac Cardiovasc Surg 2004; 127: 1145-1150.
PMID: 15052215

. Peterson MD, Borger MA, Rao V, et al. Skeletonization of bilateral

internal thoracic artery grafts lowers the risk of sternal infection in
patients with diabetes. J Thorac Cardiovasc Surg 2003; 126: 1314-
1319. PMID: 14666001

Lytle BW. Skeletonized internal thoracic artery grafts and wound
complications. J Thorac Cardiovasc Surg 2001; 121: 625-627. PMID:
11279400

Hirose H, Amano A, Takanashi S, et al. Skeletonized bilateral internal
mammary artery grafting for patients with diabetes. Interact Cardio-
vasc Thorac Surg 2003; 2: 287-292. PMID: 17670049

De Paulis R, de Notaris S, Scaffa R, et al. The effect of bilateral inter-
nal thoracic artery harvesting on superficial and deep sternal infec-
tion: The role of skeletonization. J Thorac Cardiovasc Surg 2005;
129: 536-543. PMID: 15746736

Saso S, James D, Vecht JA, et al. Effect of skeletonization of the in-


https://www.ncbi.nlm.nih.gov/pubmed/10333017
https://www.ncbi.nlm.nih.gov/pubmed/11088039
https://www.ncbi.nlm.nih.gov/pubmed/24574446
https://www.ncbi.nlm.nih.gov/pubmed/27154154
https://www.ncbi.nlm.nih.gov/pubmed/29794393
https://www.ncbi.nlm.nih.gov/pubmed/9236328
https://www.ncbi.nlm.nih.gov/pubmed/11216973
https://www.ncbi.nlm.nih.gov/pubmed/11515881
https://www.ncbi.nlm.nih.gov/pubmed/11568034
https://www.ncbi.nlm.nih.gov/pubmed/11684625
https://www.ncbi.nlm.nih.gov/pubmed/11722039
https://www.ncbi.nlm.nih.gov/pubmed/11845866
https://www.ncbi.nlm.nih.gov/pubmed/12048079
https://www.ncbi.nlm.nih.gov/pubmed/12607661
https://www.ncbi.nlm.nih.gov/pubmed/15302049
https://www.ncbi.nlm.nih.gov/pubmed/15116000
https://www.ncbi.nlm.nih.gov/pubmed/10917945
https://www.ncbi.nlm.nih.gov/pubmed/10901516
https://www.ncbi.nlm.nih.gov/pubmed/11235704
https://www.ncbi.nlm.nih.gov/pubmed/14621008
https://www.ncbi.nlm.nih.gov/pubmed/15561021
https://www.ncbi.nlm.nih.gov/pubmed/21718825
https://www.ncbi.nlm.nih.gov/pubmed/24495902
https://www.ncbi.nlm.nih.gov/pubmed/11565661
https://www.ncbi.nlm.nih.gov/pubmed/12022528
https://www.ncbi.nlm.nih.gov/pubmed/10673256
https://www.ncbi.nlm.nih.gov/pubmed/11383787
https://www.ncbi.nlm.nih.gov/pubmed/14666000
https://www.ncbi.nlm.nih.gov/pubmed/10973532
https://www.ncbi.nlm.nih.gov/pubmed/15680832
https://www.ncbi.nlm.nih.gov/pubmed/11481021
https://www.ncbi.nlm.nih.gov/pubmed/11082367
https://www.ncbi.nlm.nih.gov/pubmed/11044326
https://www.ncbi.nlm.nih.gov/pubmed/11305055
https://www.ncbi.nlm.nih.gov/pubmed/11463547
https://www.ncbi.nlm.nih.gov/pubmed/12472396
https://www.ncbi.nlm.nih.gov/pubmed/12238828
https://www.ncbi.nlm.nih.gov/pubmed/27343909
https://www.ncbi.nlm.nih.gov/pubmed/1881174
https://www.ncbi.nlm.nih.gov/pubmed/2306138
https://www.ncbi.nlm.nih.gov/pubmed/15052215
https://www.ncbi.nlm.nih.gov/pubmed/14666001
https://www.ncbi.nlm.nih.gov/pubmed/11279400
https://www.ncbi.nlm.nih.gov/pubmed/17670049
https://www.ncbi.nlm.nih.gov/pubmed/15746736

Sk

616.

617.

618.

619.

620.

62

622.

623.

624.

625.

626.

627.

628.

629.

630.

631.

632.

633.

634.

635.

636.

637.

638.

ternal thoracic artery for coronary revascularization on the incidence
of sternal wound infection. Ann Thorac Surg 2010; 89: 661-670.
PMID: 20103378

Benedetto U, Altman DG, Gerry S, et al. Arterial Revascularization
Trial investigators. Pedicled and skeletonized single and bilateral in-
ternal thoracic artery grafts and the incidence of sternal wound com-
plications: Insights from the Arterial Revascularization Trial. J Tho-
rac Cardiovasc Surg 2016; 152: 270-276. PMID: 27112712

Suma H, Fukumoto H, Takeuchi A. Coronary artery bypass grafting
by utilizing in situ right gastroepiploic artery: basic study and clinical
application. Ann Thorac Surg 1987; 44: 394-397. PMID: 3499126
Pym J, Brown PM, Charrette EJ, et al. Gastroepiploic-coronary anas-
tomosis. A viable alternative bypass graft. J Thorac Cardiovasc Surg
1987; 94: 256-259. PMID: 3497309

Nakao T, Kawaue Y. Effect of coronary revascularization with the
right gastroepiploic artery. Comparative examination of angiographic
findings in the early postoperative period. J Thorac Cardiovasc Surg
1993; 106: 149-153. PMID: 8320993

Suma H, Wanibuchi Y, Terada Y, et al. The right gastroepiploic artery
graft. Clinical and angiographic midterm results in 200 patients. J
Thorac Cardiovasc Surg 1993; 105: 615-623. PMID: 7993384

. Nishida H, Endo M, Koyanagi H, et al. Coronary artery bypass graft-

ing with the right gastroepiploic artery and evaluation of flow with
transcutaneous Doppler echocardiography. J Thorac Cardiovasc Surg
1994; 108: 532-539. PMID: 8078346

Pym J, Brown P, Pearson M, et al. Right gastroepiploic-to-coronary
artery bypass. The first decade of use. Circulation 1995; 92 Suppl:
1145-1149. PMID: 7586453

Grandjean JG, Voors AA, Boonstra PW, et al. Exclusive use of arteri-
al grafts in coronary artery bypass operations for three-vessel disease:
use of both thoracic arteries and the gastroepiploic artery in 256 con-
secutive patients. J Thorac Cardiovasc Surg 1996; 112: 935-942.
PMID: 8873719

Voutilainen S, Verkkala K, Jarvinen A, et al. Angiographic 5-year fol-
low-up study of right gastroepiploic artery grafts. Ann Thorac Surg
1996; 62: 501-505. PMID: 8694613

Uchida N, Kawaue Y. Flow competition of the right gastroepiploic
artery graft in coronary revascularization. Ann Thorac Surg 1996; 62:
1342-1346. PMID: 8893566

Albertini A, Lochegnies A, El Khoury G, et al. Use of the right gas-
troepiploic artery as a coronary artery bypass graft in 307 patients.
Cardiovasc Surg 1998; 6: 419-423. PMID: 9725523

Suma H, Isomura T, Horii T, et al. Late angiographic result of using
the right gastroepiploic artery as a graft. J Thorac Cardiovasc Surg
2000; 120: 496-498. PMID: 10962410

Ochi M, Bessho R, Saji Y, et al. Sequential grafting of the right gas-
troepiploic artery in coronary artery bypass surgery. Ann Thorac Surg
2001; 71: 1205-1209. PMID: 11308160

Hirose H, Amano A, Takanashi S, et al. Coronary artery bypass graft-
ing using the gastroepiploic artery in 1,000 patients. Ann Thorac Surg
2002; 73: 1371-1379. PMID: 12022520

Ishida T, Kurosawa H, Nishida H, et al. Sequential bypass using the
right gastroepiploic artery for coronary artery bypass grafting. Jpn J
Thorac Cardiovasc Surg 2003; 51: 277-281. PMID: 12892457
Takemura H, Watanabe G, Takahashi M, et al. Beating heart coronary
artery bypass grafting: results from 402 patients and the usefulness of
gastroepiploic artery composite grafting. Jpn J Thorac Cardiovasc
Surg 2003; 51: 173-177. PMID: 12776947

Kamiya H, Watanabe G, Takemura H, et al. Skeletonization of gastro-
epiploic artery graft in off-pump coronary artery bypass grafting: ear-
ly clinical and angiographic assessment. Ann Thorac Surg 2004; 77:
2046-2050. PMID: 15172262

Fukui T, Takanashi S, Hosoda Y, et al. Total arterial myocardial revas-
cularization using composite and sequential grafting with the off-
pump technique. Ann Thorac Surg 2005; 80: 579-585. PMID:
16039209

Suma H, Tanabe H, Takahashi A, et al. Twenty years experience with
the gastroepiploic artery graft for CABG. Circulation 2007; 116 Sup-
pl: 1188-1191. PMID: 17846302

Suma H, Tanabe H, Yamada J, et al. Midterm results for use of the
skeletonized gastroepiploic artery graft in coronary artery bypass.
Circ J 2007; 71: 1503-1505. PMID: 17895540

Suzuki T, Asai T, Nota H, et al. Early and long-term patency of in situ
skeletonized gastroepiploic artery after off-pump coronary artery by-
pass graft surgery. Ann Thorac Surg 2013; 96: 90-95. PMID:
23731609

Tatoulis J, Buxton BF, Fuller JA. Patencies of 2127 arterial to coro-
nary conduits over 15 years. Ann Thorac Surg 2004; 77: 93-101.
PMID: 14726042

Dietl CA, Benoit CH, Gilbert CL, et al. Which is the graft of choice

639.

640.

641.
642.

643.

644.

645.

646.

647.

648.

649.

650.

651.

652.

653.

654.

655.

656.

657.

658.

659.

660.

661.

for the right coronary and posterior descending arteries? Comparison
of the right internal mammary artery and the right gastroepiploic ar-
tery. Circulation 1995; 92 Suppl: 1192-1197. PMID: 7586469

Maniar HS, Sundt TM, Barner HB, et al. Effect of target stenosis and
location on radial artery graft patency. J Thorac Cardiovasc Surg
2002; 123: 45-52. PMID: 11782755

Maniar HS, Barner HB, Bailey MS, et al. Radial artery patency: are
aortocoronary conduits superior to composite grafting? Ann Thorac
Surg 2003; 76: 1498-1504. PMID: 14602275

Deleted in proof.

Lev-Ran O, Mohr R, Uretzky G, et al. Graft of choice to right coro-
nary system in left-sided bilateral internal thoracic artery grafting.
Ann Thorac Surg 2003; 75: 88-92. PMID: 12537198

Esaki J, Koshiji T, Okamoto M, et al. Gastroepiploic artery grafting
does not improve the late outcome in patients with bilateral internal
thoracic artery grafting. Ann Thorac Surg 2007; 83: 1024-1029.
PMID: 17307452

Shimizu T, Suesada H, Cho M, et al. Flow capacity of gastroepiploic
artery versus vein grafts for intermediate coronary artery stenosis.
Ann Thorac Surg 2005; 80: 124-130. PMID: 15975353

Shimizu T, Ito S, Kikuchi Y, et al. Arterial conduit shear stress fol-
lowing bypass grafting for intermediate coronary artery stenosis: a
comparative study with saphenous vein grafts. Eur J Cardiothorac
Surg 2004; 25: 578-584. PMID: 15037275

Hashimoto H, Isshiki T, Ikari Y, et al. Effects of competitive blood
flow on arterial graft patency and diameter. Medium-term postopera-
tive follow-up. J Thorac Cardiovasc Surg 1996; 111: 399-407. PMID:
8583813

Gagliardotto P, Coste P, Lazreg M, et al. Skeletonized right gastro-
epiploic artery used for coronary artery bypass grafting. Ann Thorac
Surg 1998; 66: 240-242. PMID: 9692472

Amano A, Li R, Hirose H. Off-pump coronary artery bypass using
skeletonized gastroepiploic artery, a pilot study. Heart Surg Forum
2004; 7: 101-104. PMID: 14980856

Asai T, Tabata S. Skeletonization of the right gastroepiploic artery us-
ing an ultrasonic scalpel. Ann Thorac Surg 2002; 74: 1715-1717.
PMID: 12440647

Yokoyama Y, Matsushita S, Tesaki T, et al. Denervation of gastroepip-
loic artery graft can reduce vasospasm. J Thorac Cardiovasc Surg
2014; 147: 951-955. PMID: 23477688

Suzuki T, Asai T, Matsubayashi K, et al. In off-pump surgery, skele-
tonized gastroepiploic artery is superior to saphenous vein in patients
with bilateral internal thoracic arterial grafts. Ann Thorac Surg 2011;
91: 1159-1164. PMID: 21440138

Leyh RG, Fischer S, Harringer W, et al. Intraoperative acute type A
dissection caused by an intra-aortic filter (EMBOL-X") in a patient
undergoing mitral valve re-replacement for acute endocarditis. Eur J
Cardiothorac Surg 2002; 21: 100-101. PMID: 11788272

Ryu SW, Ahn BH, Choo SJ, et al. Skeletonized gastroepiploic artery
as a composite graft for total arterial revascularization. Ann Thorac
Surg 2005; 80: 118-123. PMID: 15975352

Sato T, Isomura T, Suma H, et al. Coronary artery bypass grafting
with gastroepiploic artery composite graft. 4nn Thorac Surg 2000;
69: 65-69. PMID: 10654488

Kamiya H, Watanabe G, Takemura H, et al. Total arterial revascular-
ization with composite skeletonized gastroepiploic artery graft in off-
pump coronary artery bypass grafting. J Thorac Cardiovasc Surg
2004; 127: 1151-1157. PMID: 15052216

Beretta L, Lemma M, Vanelli P, et al. Gastroepiploic artery free graft
for coronary bypass. Eur J Cardiothorac Surg 1990; 4: 323-327.
PMID: 2361021

Matsuura A, Yasuura K, Yoshida K, et al. Transplantation of the en
bloc vascular system for coronary revascularization. J Thorac Car-
diovasc Surg 2001; 121: 520-525. PMID: 11241087

Shimahara Y, Fujita T, Kobayashi J, et al. Optimal target vessel selec-
tion for composite and sequential radial artery grafting with an in situ
internal thoracic artery. J Card Surg 2017; 32: 613-620. PMID:
28901634

Nakajima H, Kobayashi J, Toda K, et al. Angiographic evaluation of
flow distribution in sequential and composite arterial grafts for three
vessel disease. Eur J Cardiothorac Surg 2012; 41: 763-769. PMID:
22219402

Zhao DF, Edelman JJ, Seco M, et al. Coronary artery bypass grafting
with and without manipulation of the Ascending Aorta: a network
meta-analysis. J Am Coll Cardiol 2017; 69: 924-936. PMID:
28231944

Ronald A, Patel A, Dunning J. Is the Allen's test adequate to safely
confirm that a radial artery may be harvested for coronary arterial by-
pass grafting? Interact Cardiovasc Thorac Surg 2005; 4: 332-340.
PMID: 17670425

123


https://www.ncbi.nlm.nih.gov/pubmed/20103378
https://www.ncbi.nlm.nih.gov/pubmed/27112712
https://www.ncbi.nlm.nih.gov/pubmed/3499126
https://www.ncbi.nlm.nih.gov/pubmed/3497309
https://www.ncbi.nlm.nih.gov/pubmed/8320993
https://www.ncbi.nlm.nih.gov/pubmed/7993384
https://www.ncbi.nlm.nih.gov/pubmed/8078346
https://www.ncbi.nlm.nih.gov/pubmed/7586453
https://www.ncbi.nlm.nih.gov/pubmed/8873719
https://www.ncbi.nlm.nih.gov/pubmed/8694613
https://www.ncbi.nlm.nih.gov/pubmed/8893566
https://www.ncbi.nlm.nih.gov/pubmed/9725523
https://www.ncbi.nlm.nih.gov/pubmed/10962410
https://www.ncbi.nlm.nih.gov/pubmed/11308160
https://www.ncbi.nlm.nih.gov/pubmed/12022520
https://www.ncbi.nlm.nih.gov/pubmed/12892457
https://www.ncbi.nlm.nih.gov/pubmed/12776947
https://www.ncbi.nlm.nih.gov/pubmed/15172262
https://www.ncbi.nlm.nih.gov/pubmed/16039209
https://www.ncbi.nlm.nih.gov/pubmed/17846302
https://www.ncbi.nlm.nih.gov/pubmed/17895540
https://www.ncbi.nlm.nih.gov/pubmed/23731609
https://www.ncbi.nlm.nih.gov/pubmed/14726042
https://www.ncbi.nlm.nih.gov/pubmed/7586469
https://www.ncbi.nlm.nih.gov/pubmed/11782755
https://www.ncbi.nlm.nih.gov/pubmed/14602275
https://www.ncbi.nlm.nih.gov/pubmed/12537198
https://www.ncbi.nlm.nih.gov/pubmed/17307452
https://www.ncbi.nlm.nih.gov/pubmed/15975353
https://www.ncbi.nlm.nih.gov/pubmed/15037275
https://www.ncbi.nlm.nih.gov/pubmed/8583813
https://www.ncbi.nlm.nih.gov/pubmed/9692472
https://www.ncbi.nlm.nih.gov/pubmed/14980856
https://www.ncbi.nlm.nih.gov/pubmed/12440647
https://www.ncbi.nlm.nih.gov/pubmed/23477688
https://www.ncbi.nlm.nih.gov/pubmed/21440138
https://www.ncbi.nlm.nih.gov/pubmed/11788272
https://www.ncbi.nlm.nih.gov/pubmed/15975352
https://www.ncbi.nlm.nih.gov/pubmed/10654488
https://www.ncbi.nlm.nih.gov/pubmed/15052216
https://www.ncbi.nlm.nih.gov/pubmed/2361021
https://www.ncbi.nlm.nih.gov/pubmed/11241087
https://www.ncbi.nlm.nih.gov/pubmed/28901634
https://www.ncbi.nlm.nih.gov/pubmed/22219402
https://www.ncbi.nlm.nih.gov/pubmed/28231944
https://www.ncbi.nlm.nih.gov/pubmed/17670425

124

LEEHIREEDMATHES A FF 4 >

662.

663.

664.

665.

666.

667.

66

(o)

669.

670.

67

—_

672.

673.

674.

675.

676.

677.

678.

679.

680.

682.

683.

Meharwal ZS, Trehan N. Functional status of the hand after radial ar-
tery harvesting: results in 3,977 cases. Ann Thorac Surg 2001; 72:
1557-1561. PMID: 11722043

Holman WL, Davies JE, Lin JY, et al. VA CSP 474 Investigators.
Consequences of radial artery harvest: results of a prospective, ran-
domized, multicenter trial. JAMA Surg 2013; 148: 1020-1023. PMID:
24068158

Bleiziffer S, Hettich I, Eisenhauer B, et al. Patency rates of endoscop-
ically harvested radial arteries one year after coronary artery bypass
grafting. J Thorac Cardiovasc Surg 2007; 134: 649-656. PMID:
17723813

Patel AN, Henry AC, Hunnicutt C, et al. Endoscopic radial artery har-
vesting is better than the open technique. Ann Thorac Surg 2004; 78:
149-153. PMID: 15223420

Connolly MW, Torrillo LD, Stauder MJ, et al. Endoscopic radial ar-
tery harvesting: results of first 300 patients. Ann Thorac Surg 2002;
74: 502-506. PMID: 12173836

Kim G, Jeong Y, Cho 'Y, et al. Endoscopic radial artery harvesting
may be the procedure of choice for coronary artery bypass grafting.
Circ J2007; 71: 1511-1515. PMID: 17895542

. Bleiziffer S, Hettich I, Eisenhauer B, et al. Neurologic sequelae of the

donor arm after endoscopic versus conventional radial artery harvest-
ing. J Thorac Cardiovasc Surg 2008; 136: 681-687. PMID: 18805272
Dipp MA, Nye PC, Taggart DP. Phenoxybenzamine is more effective
and less harmful than papaverine in the prevention of radial artery
vasospasm. Eur J Cardiothorac Surg 2001; 19: 482-486. PMID:
11306317

Mussa S, Guzik TJ, Black E, et al. Comparative efficacies and dura-
tions of action of phenoxybenzamine, verapamil/nitroglycerin solu-
tion, and papaverine as topical antispasmodics for radial artery coro-
nary bypass grafting. J Thorac Cardiovasc Surg 2003; 126: 1798-
1805. PMID: 14688690

. Harrison WE, Mellor AJ, Clark J, et al. Vasodilator pre-treatment of

human radial arteries; comparison of effects of phenoxybenzamine vs
papaverine on norepinephrine-induced contraction in vitro. Eur Heart
J2001; 22: 2209-2216. PMID: 11913483

Yoshizaki T, Tabuchi N, Toyama M. Verapamil and nitroglycerin im-
proves the patency rate of radial artery grafts. Asian Cardiovasc Tho-
rac Ann 2008; 16: 396-400. PMID: 18812349

He GW, Yang CQ. Use of verapamil and nitroglycerin solution in
preparation of radial artery for coronary grafting. Ann Thorac Surg
1996; 61: 610-614. PMID: 8572775

Myers MG, Fremes SE. Prevention of radial artery graft spasm: a
survey of Canadian surgical centres. Can J Cardiol 2003; 19: 677-
681. PMID: 12772018

Desai ND, Cohen EA, Naylor CD, et al. Radial Artery Patency Study
Investigators. A randomized comparison of radial-artery and saphe-
nous-vein coronary bypass grafts. N Engl J Med 2004; 351: 2302-
2309. PMID: 15564545

Deb S, Cohen EA, Singh SK, et al. RAPS Investigators. Radial artery
and saphenous vein patency more than 5 years after coronary artery
bypass surgery: results from RAPS (Radial Artery Patency Study). J
Am Coll Cardiol 2012; 60: 28-35. PMID: 22742399

Collins P, Webb CM, Chong CF, et al. Radial Artery Versus Saphe-
nous Vein Patency (RSVP) Trial Investigators. Radial artery versus
saphenous vein patency randomized trial: five-year angiographic fol-
low-up. Circulation 2008; 117: 2859-2864. PMID: 18506009
Hayward PA, Gordon IR, Hare DL, et al. Comparable patencies of
the radial artery and right internal thoracic artery or saphenous vein
beyond 5 years: results from the Radial Artery Patency and Clinical
Outcomes trial. J Thorac Cardiovasc Surg 2010; 139: 60-67. PMID:
20106358

Goldman S, Sethi GK, Holman W, et al. Radial artery grafts vs saphe-
nous vein grafts in coronary artery bypass surgery: a randomized tri-
al. JAMA 2011; 305: 167-174. PMID: 21224458

Benedetto U, Angeloni E, Refice S, et al. Radial artery versus saphe-
nous vein graft patency: meta-analysis of randomized controlled tri-
als. J Thorac Cardiovasc Surg 2010; 139: 229-231. PMID: 19880145

. Hu X, Zhao Q. Systematic comparison of the effectiveness of radial

artery and saphenous vein or right internal thoracic artery coronary
bypass grafts in non-left anterior descending coronary arteries. J Zhe-
Jiang Univ Sci B 2011; 12: 273-279. PMID: 21462382

Athanasiou T, Saso S, Rao C, et al. Radial artery versus saphenous
vein conduits for coronary artery bypass surgery: forty years of com-
petition--which conduit offers better patency? A systematic review
and meta-analysis. Eur J Cardiothorac Surg 2011; 40: 208-220.
PMID: 21167726

Cao C, Manganas C, Horton M, et al. Angiographic outcomes of radi-
al artery versus saphenous vein in coronary artery bypass graft sur-
gery: a meta-analysis of randomized controlled trials. J Thorac Car-

684.

685.

686.

687.

688.

689.

690.

69

—_

692.

693.

694.

695.

696.

697.

698.

699.

700.

701.

702.

703.

704.

705.

diovasc Surg 2013; 146: 255-261. PMID: 22871565

Gaudino M, Benedetto U, Fremes S, et al. RADIAL Investigators.
Radial-artery or saphenous-vein grafts in coronary-artery bypass sur-
gery. N Engl J Med 2018; 378: 2069-2077. PMID: 29708851
Goldstone AB, Chiu P, Baiocchi M, et al. Second arterial versus ve-
nous conduits for multivessel coronary artery bypass surgery in cali-
fornia. Circulation 2018; 137: 1698-1707. PMID: 29242351

Fukui T, Tabata M, Manabe S, et al. Graft selection and one-year pa-
tency rates in patients undergoing coronary artery bypass grafting.
Ann Thorac Surg 2010; 89: 1901-1905. PMID: 20494046

Tranbaugh RF, Dimitrova KR, Lucido DJ, et al. The second best arte-
rial graft: a propensity analysis of the radial artery versus the free
right internal thoracic artery to bypass the circumflex coronary artery.
J Thorac Cardiovasc Surg 2014; 147: 133-140. PMID: 24100104
Cho WC, Yoo DG, Kim JB, et al. Left internal thoracic artery com-
posite grafting with the right internal thoracic versus radial artery in
coronary artery bypass grafting. J Card Surg 2011; 26: 579-585.
PMID: 21972985

Taggart DP, Altman DG, Gray AM, et al. ART Investigators. Ran-
domized trial of bilateral versus single internal-thoracic-artery grafts.
N Engl J Med 2016; 375: 2540-2549. PMID: 27959712

Gaudino M, Puskas JD, Di Franco A, et al. Three arterial grafts im-
prove late survival: a meta-analysis of propensity-matched studies.
Circulation 2017; 135: 1036-1044. PMID: 28119382

. Jung SH, Song H, Choo SJ, et al. Comparison of radial artery patency

according to proximal anastomosis site: direct aorta to radial artery
anastomosis is superior to radial artery composite grafting. J Thorac
Cardiovasc Surg 2009; 138: 76-83. PMID: 19577060

Gaudino M, Alessandrini F, Pragliola C, et al. Effect of target artery
location and severity of stenosis on mid-term patency of aorta-anasto-
mosed vs. internal thoracic artery-anastomosed radial artery grafts.
Eur J Cardiothorac Surg 2004; 25: 424-428. PMID: 15019672

Taco AL, Teodori G, Di Giammarco G, et al. Radial artery for myo-
cardial revascularization: long-term clinical and angiographic results.
Ann Thorac Surg 2001; 72: 464-468. PMID: 11515883

Carneiro LJ, Platania F, Dallan LA, et al. Coronary artery bypass
grafting using the radial artery: influence of proximal anastomosis
site in mid-term and long-term graft patency. Rev Bras Cir Cardio-
vasc 2009; 24: 38-43. PMID: 19504017

Onorati F, Rubino AS, Cristodoro L, et al. In vivo functional flow-
metric behavior of the radial artery graft: is the composite Y-graft
configuration advantageous over conventional aorta-coronary bypass?
J Thorac Cardiovasc Surg 2010; 140: 292-297.¢2. PMID: 20038473
Schwann TA, Zacharias A, Riordan CJ, et al. Sequential radial artery
grafts for multivessel coronary artery bypass graft surgery: 10-year
survival and angiography results. Ann Thorac Surg 2009; 88: 31-39.
PMID: 19559184

Oz BS, Iyem H, Akay HT, et al. Mid-term angiographic comparison
of sequential and individual anastomosis techniques for diagonal ar-
tery. J Card Surg 2006; 21: 471-474. PMID: 16948758

Emir M, Kunt AG, Cigek M, et al. Sequential radial artery for coro-
nary artery bypass grafting: five-year follow-up and evaluation with
multi-detector row computed tomography. Cardiovasc Revasc Med
2012; 13: 272-276. PMID: 22889883

Lopes RD, Hafley GE, Allen KB, et al. Endoscopic versus open vein-
graft harvesting in coronary-artery bypass surgery. N Engl J Med
2009; 361: 235-244. PMID: 19605828

Deppe AC, Liakopoulos OJ, Choi YH, et al. Endoscopic vein harvest-
ing for coronary artery bypass grafting: a systematic review with me-
ta-analysis of 27,789 patients. J Surg Res 2013; 180: 114-124. PMID:
23218736

Ouzounian M, Hassan A, Buth KIJ, et al. Impact of endoscopic versus
open saphenous vein harvest techniques on outcomes after coronary
artery bypass grafting. Ann Thorac Surg 2010; 89: 403-408. PMID:
20103309

Zenati MA, Shroyer AL, Collins JF, et al. Impact of endoscopic ver-
sus open saphenous vein harvest technique on late coronary artery
bypass grafting patient outcomes in the ROOBY (Randomized On/
Off Bypass) Trial. J Thorac Cardiovasc Surg 2011; 141: 338-344.
PMID: 21130476

Williams JB, Peterson ED, Brennan JM, et al. Association between
endoscopic vs open vein-graft harvesting and mortality, wound com-
plications, and cardiovascular events in patients undergoing CABG
surgery. JAMA 2012; 308: 475-484. PMID: 22851114

Desai P, Kiani S, Thiruvanthan N, et al. Impact of the learning curve
for endoscopic vein harvest on conduit quality and early graft paten-
cy. Ann Thorac Surg 2011; 91: 1385-1392. PMID: 21524447

Rousou LJ, Taylor KB, Lu XG, et al. Saphenous vein conduits har-
vested by endoscopic technique exhibit structural and functional
damage. Ann Thorac Surg 2009; 87: 62-70. PMID: 19101270


https://www.ncbi.nlm.nih.gov/pubmed/11722043
https://www.ncbi.nlm.nih.gov/pubmed/24068158
https://www.ncbi.nlm.nih.gov/pubmed/17723813
https://www.ncbi.nlm.nih.gov/pubmed/15223420
https://www.ncbi.nlm.nih.gov/pubmed/12173836
https://www.ncbi.nlm.nih.gov/pubmed/17895542
https://www.ncbi.nlm.nih.gov/pubmed/18805272
https://www.ncbi.nlm.nih.gov/pubmed/11306317
https://www.ncbi.nlm.nih.gov/pubmed/14688690
https://www.ncbi.nlm.nih.gov/pubmed/11913483
https://www.ncbi.nlm.nih.gov/pubmed/18812349
https://www.ncbi.nlm.nih.gov/pubmed/8572775
https://www.ncbi.nlm.nih.gov/pubmed/12772018
https://www.ncbi.nlm.nih.gov/pubmed/15564545
https://www.ncbi.nlm.nih.gov/pubmed/22742399
https://www.ncbi.nlm.nih.gov/pubmed/18506009
https://www.ncbi.nlm.nih.gov/pubmed/20106358
https://www.ncbi.nlm.nih.gov/pubmed/21224458
https://www.ncbi.nlm.nih.gov/pubmed/19880145
https://www.ncbi.nlm.nih.gov/pubmed/21462382
https://www.ncbi.nlm.nih.gov/pubmed/21167726
https://www.ncbi.nlm.nih.gov/pubmed/22871565
https://www.ncbi.nlm.nih.gov/pubmed/29708851
https://www.ncbi.nlm.nih.gov/pubmed/29242351
https://www.ncbi.nlm.nih.gov/pubmed/20494046
https://www.ncbi.nlm.nih.gov/pubmed/24100104
https://www.ncbi.nlm.nih.gov/pubmed/21972985
https://www.ncbi.nlm.nih.gov/pubmed/27959712
https://www.ncbi.nlm.nih.gov/pubmed/28119382
https://www.ncbi.nlm.nih.gov/pubmed/19577060
https://www.ncbi.nlm.nih.gov/pubmed/15019672
https://www.ncbi.nlm.nih.gov/pubmed/11515883
https://www.ncbi.nlm.nih.gov/pubmed/19504017
https://www.ncbi.nlm.nih.gov/pubmed/20038473
https://www.ncbi.nlm.nih.gov/pubmed/19559184
https://www.ncbi.nlm.nih.gov/pubmed/16948758
https://www.ncbi.nlm.nih.gov/pubmed/22889883
https://www.ncbi.nlm.nih.gov/pubmed/19605828
https://www.ncbi.nlm.nih.gov/pubmed/23218736
https://www.ncbi.nlm.nih.gov/pubmed/20103309
https://www.ncbi.nlm.nih.gov/pubmed/21130476
https://www.ncbi.nlm.nih.gov/pubmed/22851114
https://www.ncbi.nlm.nih.gov/pubmed/21524447
https://www.ncbi.nlm.nih.gov/pubmed/19101270

Sk

706.

707.

708.

709.

710.

71

—_

712.

713.

714.

715.

716.

717.

718.

719.

720.

72

—_

722.

723.

724.

725.

726.

727.

728.

Cheng DC, Martin J, Ferdinand FD, et al. Endoscopic vein-graft har-
vesting: balancing the risk and benefits. /nnovations (Phila) 2010; 5:
70-73. PMID: 22437352

Puskas JD, Wright CE, Miller PK, et al. A randomized trial of endo-
scopic versus open saphenous vein harvest in coronary bypass sur-
gery. Ann Thorac Surg 1999; 68: 1509-1512. PMID: 10543556

Kiaii B, Moon BC, Massel D, et al. A prospective randomized trial of
endoscopic versus conventional harvesting of the saphenous vein in
coronary artery bypass surgery. J Thorac Cardiovasc Surg 2002; 123:
204-212. PMID: 11828277

Allen KB, Griffith GL, Heimansohn DA, et al. Endoscopic versus
traditional saphenous vein harvesting: a prospective, randomized trial.
Ann Thorac Surg 1998; 66: 26-31. PMID: 9692434

Gulack BC, Kirkwood KA, Shi W, et al. Cardiothoracic Surgical Tri-
als Network (CTSN). Secondary surgical-site infection after coronary
artery bypass grafting: A multi-institutional prospective cohort study.
J Thorac Cardiovasc Surg 2018; 155: 1555-1562.e1. PMID:
29221750

. Souza D. A new no-touch preparation technique. Technical notes.

Scand J Thorac Cardiovasc Surg 1996; 30: 41-44. PMID: 8727856
Samano N, Geijer H, Liden M, et al. The no-touch saphenous vein for
coronary artery bypass grafting maintains a patency, after 16 years,
comparable to the left internal thoracic artery: A randomized trial. J
Thorac Cardiovasc Surg 2015; 150: 880-888. PMID: 26282605

Kim YH, Oh HC, Choi JW, et al. No-touch saphenous vein harvesting
may improve further the patency of saphenous vein composite grafts:
early outcomes and 1-year angiographic results. Ann Thorac Surg
2017; 103: 1489-1497. PMID: 27916241

Stigler R, Steger C, Schachner T, et al. The impact of distension pres-
sure on acute endothelial cell loss and neointimal proliferation in sa-
phenous vein grafts. Eur J Cardiothorac Surg 2012; 42: e74-e79.
PMID: 22906599

Liu'Y, Sinha S, McDonald OG, et al. Kruppel-like factor 4 abrogates
myocardin-induced activation of smooth muscle gene expression. J
Biol Chem 2005; 280: 9719-9727. PMID: 15623517

Miano JM, Long X, Fujiwara K. Serum response factor: master regu-
lator of the actin cytoskeleton and contractile apparatus. Am J Physiol
Cell Physiol 2007; 292: C70-C81. PMID: 16928770

Dreifaldt M, Souza D, Bodin L, et al. The vasa vasorum and associat-
ed endothelial nitric oxide synthase is more important for saphenous
vein than arterial bypass grafts. Angiology 2013; 64: 293-299. PMID:
22569406

Hinokiyama K, Valen G, Tokuno S, et al. Vein graft harvesting induc-
es inflammation and impairs vessel reactivity. Ann Thorac Surg 2006;
82: 1458-1464. PMID: 16996954

Giir O, Giirkan S, Ozkaramanli Giir D, et al. Comparison of vaso-
spasm and vasodilatation response of saphenous vein grafts harvested
by conventional and no-touch techniques. Turk J Thorac Cardiovasc
Surg 2012; 20: 510-514.

Ritman EL, Lerman A. The dynamic vasa vasorum. Cardiovasc Res
2007; 75: 649-658. PMID: 17631284

. Lescali¢ F, Germouty I, Chevalier JM, et al. Extrinsic arterial supply

of the great saphenous vein: an anatomic study. Ann Vasc Surg 1986; 1:
273-277. PMID: 3504339

Crotty TP. The path of retrograde flow from the lumen of the lateral
saphenous vein of the dog to its vasa vasorum. Microvasc Res 1989;
37:119-122. PMID: 2921946

Dreifaldt M, Souza DS, Loesch A, et al. The “no-touch” harvesting
technique for vein grafts in coronary artery bypass surgery preserves
an intact vasa vasorum. J Thorac Cardiovasc Surg 2011; 141: 145-
150. PMID: 20381817

Verma S, Lovren F, Pan Y, et al. Pedicled no-touch saphenous vein
graft harvest limits vascular smooth muscle cell activation: the PAT-
ENT saphenous vein graft study. Eur J Cardiothorac Surg 2014; 45:
717-725. PMID: 24327455

Shah PJ, Gordon I, Fuller J, et al. Factors affecting saphenous vein
graft patency: clinical and angiographic study in 1402 symptomatic
patients operated on between 1977 and 1999. J Thorac Cardiovasc
Surg 2003; 126: 1972-1977. PMID: 14688715

Une D, Kulik A, Voisine P, et al. Correlates of saphenous vein graft
hyperplasia and occlusion 1 year after coronary artery bypass graft-
ing: analysis from the CASCADE randomized trial. Circulation 2013;
128 Suppl: S213-S218. PMID: 24030409

Mawhinney JA, Mounsey CA, Taggart DP. The potential role of ex-
ternal venous supports in coronary artery bypass graft surgery. Eur J
Cardiothorac Surg 2018; 53: 1127-1134. PMID: 29228235

Taggart DP, Amin S, Djordjevic J, et al. A prospective study of exter-
nal stenting of saphenous vein grafts to the right coronary artery: the
VEST U study. Eur J Cardiothorac Surg 2017; 51: 952-958. PMID:
28379404

729.

730.

—_

73

732.

733.

734.

735.

736.

737.

738.

739.

740.

741.

742.

743.

744,

745.

746.

747.

748.

749.

750.

751.

Taggart DP, Ben Gal Y, Lees B, et al. A randomized trial of external
stenting for saphenous vein grafts in coronary artery bypass grafting.
Ann Thorac Surg 2015; 99: 2039-2045. PMID: 25886810

Meirson T, Orion E, Di Mario C, et al. Flow patterns in externally
stented saphenous vein grafts and development of intimal hyperpla-
sia. J Thorac Cardiovasc Surg 2015; 150: 871-878. PMID:
26242834

. Parsonnet V, Lari AA, Shah IH. New stent for support of veins in ar-

terial grafts. Arch Surg 1963; 87: 696-702. PMID: 14056256

Murphy GJ, Newby AC, Jeremy JY, et al. A randomized trial of an
external Dacron sheath for the prevention of vein graft disease: the
Extent study. J Thorac Cardiovasc Surg 2007; 134: 504-505. PMID:
17662798

Schoettler J, Jussli-Melchers J, Grothusen C, et al. Highly flexible ni-
tinol mesh to encase aortocoronary saphenous vein grafts: first clini-
cal experiences and angiographic results nine months postoperatively.
Interact Cardiovasc Thorac Surg 2011; 13: 396-400. PMID:
21724659

Rescigno G, Aratari C, Matteucci SM, et al. Saphenous vein graft
wrapping by nitinol mesh: a word of caution. Thorac Cardiovasc
Surg 2015; 63: 292-297. PMID: 25361016

Tsagalou E, Chieffo A, Iakovou I, et al. Multiple overlapping
drug-eluting stents to treat diffuse disease of the left anterior descend-
ing coronary artery. J Am Coll Cardiol 2005; 45: 1570-1573. PMID:
15893168

Sharp AS, Latib A, Ielasi A, et al. Long-term follow-up on a large co-
hort of “full-metal jacket” percutaneous coronary intervention proce-
dures. Circ Cardiovasc Interv 2009; 2: 416-422. PMID: 20031751
Shirai S, Kimura T, Nobuyoshi M, et al. j-Cypher Registry Investiga-
tors. Impact of multiple and long sirolimus-eluting stent implantation
on 3-year clinical outcomes in the j-Cypher Registry. JACC Cardio-
vasc Interv 2010; 3: 180-188. PMID: 20170875

Kleisli T, Cheng W, Jacobs MJ, et al. In the current era, complete re-
vascularization improves survival after coronary artery bypass sur-
gery. J Thorac Cardiovasc Surg 2005; 129: 1283-1291. PMID:
15942568

Barra JA, Bezon E, Mondine P, et al. Surgical angioplasty with exclu-
sion of atheromatous plaques in case of diffuse disease of the left an-
terior descending artery: 2 years' follow-up. Eur J Cardiothorac Surg
2000; 17: 509-514. PMID: 10814911

Fukui T, Tabata M, Taguri M, et al. Extensive reconstruction of the
left anterior descending coronary artery with an internal thoracic ar-
tery graft. Ann Thorac Surg 2011; 91: 445-451. PMID: 21256288
Myers PO, Tabata M, Shekar PS, et al. Extensive endarterectomy and
reconstruction of the left anterior descending artery: early and late
outcomes. J Thorac Cardiovasc Surg 2012; 143: 1336-1340. PMID:
22502972

Bailey CP, May A, Lemmon WM. Survival after coronary endarterec-
tomy in man. J Am Med Assoc 1957; 164: 641-646. PMID: 13428537
Effler DB, Groves LK, Sones FM Jr, et al. Endarterectomy in the
treatment of coronary artery disease. J Thorac Cardiovasc Surg 1964;
47:98-108. PMID: 14113179

Wang J, Gu C, Yu W, et al. Short- and long-term patient outcomes
from combined coronary endarterectomy and coronary artery bypass
grafting: a meta-analysis of 63,730 patients (PRISMA). Medicine
(Baltimore) 2015; 94: e1781. PMID: 26469920

Nishi H, Miyamoto S, Takanashi S, et al. Optimal method of coronary
endarterectomy for diffusely diseased coronary arteries. Ann Thorac
Surg 2005; 79: 846-852. PMID: 15734391

Schwann TA, Zacharias A, Riordan CJ, et al. Survival and graft pa-
tency after coronary artery bypass grafting with coronary endarterec-
tomy: role of arterial versus vein conduits. Ann Thorac Surg 2007,
84:25-31. PMID: 17588376

Marinelli G, Chiappini B, Di Eusanio M, et al. Bypass grafting with
coronary endarterectomy: immediate and long-term results. J Thorac
Cardiovasc Surg 2002; 124: 553-560. PMID: 12202872

Erdil N, Cetin L, Kucuker S, et al. Closed endarterectomy for diffuse
right coronary artery disease: early results with angiographic controls.
J Card Surg 2002; 17: 261-266. PMID: 12546069

Nishigawa K, Fukui T, Yamazaki M, et al. Ten-year experience of
coronary endarterectomy for the diffusely diseased left anterior de-
scending artery. Ann Thorac Surg 2017; 103: 710-716. PMID:
28168963

Zingone B, Rauber E, Gatti G, et al. The impact of epiaortic ultraso-
nographic scanning on the risk of perioperative stroke. Eur J Cardio-
thorac Surg 2006; 29: 720-728. PMID: 16522368

Ikram A, Mohiuddin H, Zia A, et al. Does epiaortic ultrasound screen-
ing reduce perioperative stroke in patients undergoing coronary sur-
gery? A topical review. J Clin Neurosci 2018; 50: 30-34. PMID:
29398195

125


https://www.ncbi.nlm.nih.gov/pubmed/22437352
https://www.ncbi.nlm.nih.gov/pubmed/10543556
https://www.ncbi.nlm.nih.gov/pubmed/11828277
https://www.ncbi.nlm.nih.gov/pubmed/9692434
https://www.ncbi.nlm.nih.gov/pubmed/29221750
https://www.ncbi.nlm.nih.gov/pubmed/8727856
https://www.ncbi.nlm.nih.gov/pubmed/26282605
https://www.ncbi.nlm.nih.gov/pubmed/27916241
https://www.ncbi.nlm.nih.gov/pubmed/22906599
https://www.ncbi.nlm.nih.gov/pubmed/15623517
https://www.ncbi.nlm.nih.gov/pubmed/16928770
https://www.ncbi.nlm.nih.gov/pubmed/22569406
https://www.ncbi.nlm.nih.gov/pubmed/16996954
https://www.ncbi.nlm.nih.gov/pubmed/17631284
https://www.ncbi.nlm.nih.gov/pubmed/3504339
https://www.ncbi.nlm.nih.gov/pubmed/2921946
https://www.ncbi.nlm.nih.gov/pubmed/20381817
https://www.ncbi.nlm.nih.gov/pubmed/24327455
https://www.ncbi.nlm.nih.gov/pubmed/14688715
https://www.ncbi.nlm.nih.gov/pubmed/24030409
https://www.ncbi.nlm.nih.gov/pubmed/29228235
https://www.ncbi.nlm.nih.gov/pubmed/28379404
https://www.ncbi.nlm.nih.gov/pubmed/25886810
https://www.ncbi.nlm.nih.gov/pubmed/26242834
https://www.ncbi.nlm.nih.gov/pubmed/14056256
https://www.ncbi.nlm.nih.gov/pubmed/17662798
https://www.ncbi.nlm.nih.gov/pubmed/21724659
https://www.ncbi.nlm.nih.gov/pubmed/25361016
https://www.ncbi.nlm.nih.gov/pubmed/15893168
https://www.ncbi.nlm.nih.gov/pubmed/20031751
https://www.ncbi.nlm.nih.gov/pubmed/20170875
https://www.ncbi.nlm.nih.gov/pubmed/15942568
https://www.ncbi.nlm.nih.gov/pubmed/10814911
https://www.ncbi.nlm.nih.gov/pubmed/21256288
https://www.ncbi.nlm.nih.gov/pubmed/22502972
https://www.ncbi.nlm.nih.gov/pubmed/13428537
https://www.ncbi.nlm.nih.gov/pubmed/14113179
https://www.ncbi.nlm.nih.gov/pubmed/26469920
https://www.ncbi.nlm.nih.gov/pubmed/15734391
https://www.ncbi.nlm.nih.gov/pubmed/17588376
https://www.ncbi.nlm.nih.gov/pubmed/12202872
https://www.ncbi.nlm.nih.gov/pubmed/12546069
https://www.ncbi.nlm.nih.gov/pubmed/28168963
https://www.ncbi.nlm.nih.gov/pubmed/16522368
https://www.ncbi.nlm.nih.gov/pubmed/29398195

126

LEEHIREEDMATHES A FF 4 >

752.

753.

754.

755.

756.

757.

758.

759.

760.

761.

762.

763.

764.

765.

766.

767.

768.

769.

770.
771.

772.

Halkos ME, Anderson A, Binongo JNG, et al. Operative strategies to
reduce cerebral embolic events during on- and off-pump coronary ar-
tery bypass surgery: A stratified, prospective randomized trial. J Tho-
rac Cardiovasc Surg 2017; 154: 1278-1285.e1. PMID: 28728785
Araque JC, Greason KL, Li Z, et al. On-pump coronary artery bypass
graft operation: Is one crossclamp application better than two? J Tho-
rac Cardiovasc Surg 2015; 150: 145-149. PMID: 25963439
Pawliszak W, Kowalewski M, Raffa GM, et al. Cerebrovascular
events after no-touch off-pump coronary artery bypass grafting, con-
ventional side-clamp off-pump coronary artery bypass, and proximal
anastomotic devices: a meta-analysis. J Am Heart Assoc 2016; 5:
€002802. PMID: 26892526

Akpinar B, Guden M, Sagbas E, et al. Clinical experience with the
Novare Enclose II manual proximal anastomotic device during off-
pump coronary artery surgery. Eur J Cardiothorac Surg 2005; 27:
1070-1073. PMID: 15896619

Thourani VH, Razavi SA, Nguyen TC, et al. Incidence of postopera-
tive stroke using the Heartstring device in 1,380 coronary artery by-
pass graft patients with mild to severe atherosclerosis of the ascend-
ing aorta. Ann Thorac Surg 2014; 97: 2066-2072. PMID: 24726605
Saito A, Kumamaru H, Ono M, et al. Propensity-matched analysis of
a side-clamp versus an anastomosis assist device in cases of isolated
coronary artery bypass grafting. Eur J Cardiothorac Surg 2018; 54:
889-895. PMID: 29726986

Watson RA, Hamza M, Tsakok TM, et al. Radial artery for coronary
artery bypass grafting: does proximal anastomosis to the aorta or left
internal mammary artery achieve better patency? Interact Cardiovasc
Thorac Surg 2013; 17: 1020-1024. PMID: 23975715

Fukui T, Tabata M, Morita S, et al. Sequential free right internal tho-
racic artery grafting for multivessel coronary artery bypass grafting. J
Thorac Cardiovasc Surg 2012; 144: 824-829. PMID: 22169447
Hayashi Y, Ito T, Mackawa A, et al. Effect of modified proximal anas-
tomosis of the free right internal thoracic artery: piggyback and fold-
back techniques. Interact Cardiovasc Thorac Surg 2016; 22: 265-272.
PMID: 26657002

Eda T, Matsuura A, Miyahara K, et al. Transplantation of the free
gastroepiploic artery graft for myocardial revascularization: long-
term clinical and angiographic results. Ann Thorac Surg 2008; 85:
880-884. PMID: 18291162

Cao C, Ang SC, Wolak K, et al. A meta-analysis of randomized con-
trolled trials on mid-term angiographic outcomes for radial artery
versus saphenous vein in coronary artery bypass graft surgery. Ann
Cardiothorac Surg 2013; 2: 401-407. PMID: 23977615

Schwann TA, Hashim SW, Badour S, et al. Equipoise between radial
artery and right internal thoracic artery as the second arterial conduit
in left internal thoracic artery-based coronary artery bypass graft sur-
gery: a multi-institutional study. Eur J Cardiothorac Surg 2016; 49:
188-195. PMID: 25762396

Mohammadi S, Dagenais F, Voisine P, et al. Impact of the radial ar-
tery as an additional arterial conduit during in-situ bilateral internal
mammary artery grafting: a propensity score-matched study. Ann
Thorac Surg 2016; 101: 913-918. PMID: 26576749

Buxton B, Hayward PA, Matalanis G, et al. 10-year endpoint of RAP-
CO is reached: Clinical and angiographic results of a randomised trial
of radial artery versus right internal thoracic artery or saphenous vein
for the second graft. Presented at: 96th Annual Meeting of the Ameri-
can Association for Thoracic Surgery. May 14-18, 2016, Baltimore,
MD, USA.

Benedetto U, Gaudino M, Caputo M, et al. Right internal thoracic ar-
tery versus radial artery as the second best arterial conduit: Insights
from a meta-analysis of propensity-matched data on long-term sur-
vival. J Thorac Cardiovasc Surg 2016; 152: 1083-1091.e15. PMID:
27342731

Tsuneyoshi H, Komiya T, Shimamoto T, et al. The second best arteri-
al graft to the left coronary system in off-pump bypass surgery: a pro-
pensity analysis of the radial artery with a proximal anastomosis to
the ascending aorta versus the right internal thoracic artery. Gen Tho-
rac Cardiovasc Surg 2015; 63: 335-342. PMID: 25836326

Pick AW, Orszulak TA, Anderson BJ, et al. Single versus bilateral in-
ternal mammary artery grafts: 10-year outcome analysis. Ann Thorac
Surg 1997, 64: 599-605. PMID: 9307445

Lytle BW, Loop FD. Superiority of bilateral internal thoracic artery
grafting: It's been a long time comin'. Circulation 2001; 104: 2152-
2154. PMID: 11684622

Deleted in proof.

Karangelis D, Mazine A, Roubelakis A, et al. What is the optimal tar-
get for the second arterial graft in patients undergoing coronary by-
pass surgery? Interact Cardiovasc Thorac Surg 2018; 27: 543-547.
PMID: 29659840

Pinho-Gomes AC, Azevedo L, Antoniades C, et al. Comparison of

773.

774.

775.

776.

777.

778.

779.

780.

781.

782.

783.

784.

785.

786.

787.

788.

789.

790.

791.

792.

graft patency following coronary artery bypass grafting in the left
versus the right coronary artery systems: a systematic review and me-
ta-analysis. Eur J Cardiothorac Surg 2018; 54: 221-228. PMID:
29506201

Petrovic I, Nezic D, Peric M, et al. Radial artery vs saphenous vein
graft used as the second conduit for surgical myocardial revascular-
ization: long-term clinical follow-up. J Cardiothorac Surg 2015; 10:
127. PMID: 26466996

Zhang H, Wang ZW, Wu HB, et al. Radial artery graft vs. saphenous
vein graft for coronary artery bypass surgery : which conduit offers
better efficacy? Herz 2014; 39: 458-465. PMID: 23784362

Benedetto U, Angeloni E, Refice S, et al. Radial artery versus saphe-
nous vein graft patency: meta-analysis of randomized controlled tri-
als. J Thorac Cardiovasc Surg 2010; 139: 229-231. PMID: 19880145
Caputo M, Reeves B, Marchetto G, et al. Radial versus right internal
thoracic artery as a second arterial conduit for coronary surgery: early
and midterm outcomes. J Thorac Cardiovasc Surg 2003; 126: 39-47.
PMID: 12878937

Ruttmann E, Fischler N, Sakic A, et al. Second internal thoracic ar-
tery versus radial artery in coronary artery bypass grafting: a long-
term, propensity score-matched follow-up study. Circulation 2011;
124: 1321-1329. PMID: 21900082

Raja SG, Benedetto U, Jothidasan A, et al. Harefield Cardiac Out-
comes Research Group. Right internal mammary artery versus radial
artery as second arterial conduit in coronary artery bypass grafting: a
case-control study of 1526 patients. Int J Surg 2015; 16: 183-189.
PMID: 25153938

Tranbaugh RF, Schwann TA, Swistel DG, et al. Coronary artery by-
pass graft surgery using the radial artery, right internal thoracic artery,
or saphenous vein as the second conduit. Ann Thorac Surg 2017; 104:
553-559. PMID: 28215422

Hwang HY, Cho KR, Kim KB. Equivalency of right internal thoracic
artery and right gastroepiploic artery composite grafts: five-year out-
comes. Ann Thorac Surg 2013; 96: 2061-2068. PMID: 24035298
Benedetto U, Raja SG, Albanese A, et al. Searching for the second
best graft for coronary artery bypass surgery: a network meta-analysis
of randomized controlled trials. Eur J Cardiothorac Surg 2015; 47:
59-65. PMID: 24686003

Taggart DP, Benedetto U, Gerry S, et al. Arterial Revascularization
Trial Investigators. Bilateral versus single internal-thoracic-artery
grafts at 10 years. N Engl J Med 2019; 380: 437-446. PMID:
30699314

Yu AW, Rippel RA, Smock E, et al. In patients with post-sternotomy
mediastinitis is vacuum-assisted closure superior to conventional
therapy? Interact Cardiovasc Thorac Surg 2013; 17: 861-865. PMID:
23912622

Lonie S, Hallam J, Yii M, et al. Changes in the management of deep
sternal wound infections: a 12-year review. ANZ J Surg 2015; 85:
878-881. PMID: 26331481

Iribarne A, Schmoker JD, Malenka DJ, et al. Northern New England
Cardiovascular Disease Study Group. Does use of bilateral internal
mammary artery grafting reduce long-term risk of repeat coronary re-
vascularization? A multicenter analysis. Circulation 2017, 136: 1676-
1685. PMID: 29084776

Rubino AS, Gatti G, Reichart D, et al. Early outcome of bilateral ver-
sus single internal mammary artery grafting in the elderly. Ann Tho-
rac Surg 2018; 105: 1717-1723. PMID: 29410264

DeSimone JP, Malenka DJ, Weldner PW, et al. Northern New En-
gland Cardiovascular Disease Study Group. Coronary revasculariza-
tion with single versus bilateral mammary arteries: Is it time to
change? Ann Thorac Surg 2018; 106: 466-472. PMID: 29550203
Luthra S, Leiva-Juarez MM, Matuszewski M, et al. Does a third arte-
rial conduit to the right coronary circulation improve survival? J Tho-
rac Cardiovasc Surg 2018; 155: 855-860.¢2. PMID: 29248279

Hirose H, Amano A, Takahashi A. Triple arterial coronary revascular-
ization using the radial artery and bilateral internal mammary arteries
versus the gastroepiploic artery and bilateral internal mammary arter-
ies. Circ J 2002; 66: 544-548. PMID: 12074269

Di Mauro M, Contini M, Taco AL, et al. Bilateral internal thoracic ar-
tery on the left side: a propensity score-matched study of impact of
the third conduit on the right side. J Thorac Cardiovasc Surg 2009;
137: 869-874. PMID: 19327510

Pevni D, Uretzky G, Yosef P, et al. Revascularization of the right cor-
onary artery in bilateral internal thoracic artery grafting. Ann Thorac
Surg 2005; 79: 564-569. PMID: 15680836

Grau JB, Kuschner CE, Johnson CK, et al. The effects of using a ra-
dial artery in patients already receiving bilateral internal mammary
arteries during coronary bypass grafting: 30-day outcomes and 14-
year survival in a propensity-matched cohort. Eur J Cardiothorac
Surg 2016; 49: 203-210. PMID: 26003960


https://www.ncbi.nlm.nih.gov/pubmed/28728785
https://www.ncbi.nlm.nih.gov/pubmed/25963439
https://www.ncbi.nlm.nih.gov/pubmed/26892526
https://www.ncbi.nlm.nih.gov/pubmed/15896619
https://www.ncbi.nlm.nih.gov/pubmed/24726605
https://www.ncbi.nlm.nih.gov/pubmed/29726986
https://www.ncbi.nlm.nih.gov/pubmed/23975715
https://www.ncbi.nlm.nih.gov/pubmed/22169447
https://www.ncbi.nlm.nih.gov/pubmed/26657002
https://www.ncbi.nlm.nih.gov/pubmed/18291162
https://www.ncbi.nlm.nih.gov/pubmed/23977615
https://www.ncbi.nlm.nih.gov/pubmed/25762396
https://www.ncbi.nlm.nih.gov/pubmed/26576749
https://www.ncbi.nlm.nih.gov/pubmed/27342731
https://www.ncbi.nlm.nih.gov/pubmed/25836326
https://www.ncbi.nlm.nih.gov/pubmed/9307445
https://www.ncbi.nlm.nih.gov/pubmed/11684622
https://www.ncbi.nlm.nih.gov/pubmed/29659840
https://www.ncbi.nlm.nih.gov/pubmed/29506201
https://www.ncbi.nlm.nih.gov/pubmed/26466996
https://www.ncbi.nlm.nih.gov/pubmed/23784362
https://www.ncbi.nlm.nih.gov/pubmed/19880145
https://www.ncbi.nlm.nih.gov/pubmed/12878937
https://www.ncbi.nlm.nih.gov/pubmed/21900082
https://www.ncbi.nlm.nih.gov/pubmed/25153938
https://www.ncbi.nlm.nih.gov/pubmed/28215422
https://www.ncbi.nlm.nih.gov/pubmed/24035298
https://www.ncbi.nlm.nih.gov/pubmed/24686003
https://www.ncbi.nlm.nih.gov/pubmed/30699314
https://www.ncbi.nlm.nih.gov/pubmed/23912622
https://www.ncbi.nlm.nih.gov/pubmed/26331481
https://www.ncbi.nlm.nih.gov/pubmed/29084776
https://www.ncbi.nlm.nih.gov/pubmed/29410264
https://www.ncbi.nlm.nih.gov/pubmed/29550203
https://www.ncbi.nlm.nih.gov/pubmed/29248279
https://www.ncbi.nlm.nih.gov/pubmed/12074269
https://www.ncbi.nlm.nih.gov/pubmed/19327510
https://www.ncbi.nlm.nih.gov/pubmed/15680836
https://www.ncbi.nlm.nih.gov/pubmed/26003960

Sk

793.

794.

795.

796.

797.

798.

799.

800.

80

—_

802.

803.

804.

805.

806.

807.

808.

809.

810.

81

—_

812.

813.

814.

Glineur D, D'hoore W, Price J, et al. Survival benefit of multiple arte-
rial grafting in a 25-year single-institutional experience: the impor-
tance of the third arterial graft. Eur J Cardiothorac Surg 2012; 42:
284-291. PMID: 22290925

Buxton BF, Shi WY, Tatoulis J, et al. Total arterial revascularization
with internal thoracic and radial artery grafts in triple-vessel coronary
artery disease is associated with improved survival. J Thorac Cardio-
vasc Surg 2014; 148: 1238-1244. PMID: 25131165

Tatoulis J, Wynne R, Skillington PD, et al. Total arterial revascular-
ization: achievable and prognostically effective-a multicenter analy-
sis. Ann Thorac Surg 2015; 100: 1268-1275. PMID: 26190390
Glineur D, Boodhwani M, Hanet C, et al. Bilateral internal thoracic
artery configuration for coronary artery bypass surgery: a prospective
randomized trial. Circ Cardiovasc Interv 2016; 9: €003518. PMID:
27406988

Gatti G, Castaldi G, Morosin M, et al. Double versus single source
left-sided coronary revascularization using bilateral internal thoracic
artery graft alone. Heart Vessels 2018; 33: 113-125. PMID: 28801799
Habib RH, Dimitrova KR, Badour SA, et al. CABG Versus PCI:
Greater beneﬁt in long-term outcomes w1th multiple arterial bypass
grafting. J Am Coll Cardiol 2015; 66: 1417-1427. PMID: 26403338
Habib RH, Schwann TA, Engoren M. Late effects of radial artery
versus saphenous vein grafting in patients aged 70 years or older. Ann
Thorac Surg 2012; 94: 1478-1484. PMID: 22771490

Tedoriya T, Kawasuji M, Sakakibara N, et al. Pressure characteristics
in arterial grafts for coronary bypass surgery. Cardiovasc Surg 1995; 3:
381-385. PMID: 7582991

. Glineur D, Hanet C, Poncelet A, et al. Comparison of saphenous vein

graft versus right gastroepiploic artery to revascularize the right coro-
nary artery: a prospective randomized clinical, functional, and angio-
graphic midterm evaluation. J Thorac Cardiovasc Surg 2008; 136:
482-488. PMID: 18692661

Kim KB, Cho KR, Choi JS, et al. Right gastroepiploic artery for re-
vascularization of the right coronary territory in off-pump total arteri-
al revascularization: strategies to improve patency. Ann Thorac Surg
2006; 81: 2135-2141. PMID: 16731142

Nakajima H, Iguchi A, Tabata M, et al. Predictors and prevention of
flow insufficiency due to limited flow demand. J Cardiothorac Surg
2014; 9: 188. PMID: 25471304

Glineur D, D'hoore W, de Kerchove L, et al. Angiographic predictors
of 3-year patency of bypass grafts implanted on the right coronary ar-
tery system: a prospective randomized comparison of gastroepiploic
artery, saphenous vein, and right internal thoracic artery grafts. J Tho-
rac Cardiovasc Surg 2011; 142: 980-988. PMID: 22014339

Royse A, Pawanis Z, Canty D, et al. The effect on survival from the
use of a saphenous vein graft during coronary bypass surgery: a large
cohort study. Eur J Cardiothorac Surg 2018; 54: 1093-1100. PMID:
29893823

Nakajima H, Kobayashi J, Tagusari O, et al. Competitive flow in arte-
rial composite grafts and effect of graft arrangement in Off-Pump
coronary revascularization. Ann Thorac Surg 2004; 78: 481-486.
PMID: 15276502

Nakajima H, Kobayashi J, Toda K, et al. A 10-year angiographic fol-
low-up of competitive flow in sequential and composite arterial
grafts. Eur J Cardiothorac Surg 2011; 40: 399-404. PMID: 21236696
Dion R, Glineur D, Derouck D, et al. Long-term clinical and angio-
graphic follow-up of sequential internal thoracic artery grafting. Eur
J Cardiothorac Surg 2000; 17: 407-414. PMID: 10773563

Nakajima H, Kobayashi J, Toda K, et al. Determinants for successful
sequential radial artery grafting to the left circumflex and right coro-
nary arteries. Interact Cardiovasc Thorac Surg 2011; 12: 125-129.
PMID: 21044973

Nakajima H, Kobayashi J, Tagusari O, et al. Functional angiographic
evaluation of individual, sequential, and composite arterial grafts.
Ann Thorac Surg 2006; 81: 807-814. PMID: 16488677

. Shroyer AL, Grover FL, Hattler B, et al. Veterans Affairs Random-

ized On/Off Bypass (ROOBY) Study Group. On-pump versus off-
pump coronary-artery bypass surgery. N Engl J Med 2009; 361: 1827-
1837. PMID: 19890125

Shroyer AL, Hattler B, Wagner TH, et al. Veterans Affairs ROO-
BY-FS Group. Five-year outcomes after on-pump and off-pump cor-
onary-artery bypass. N Engl J Med 2017; 377: 623-632. PMID:
28813218

Lamy A, Devereaux PJ, Prabhakaran D, et al. CORONARY Investi-
gators. Off-pump or on-pump coronary-artery bypass grafting at 30
days. N Engl J Med 2012; 366: 1489-1497. PMID: 22449296

Lamy A, Devereaux PJ, Prabhakaran D, et al. CORONARY Investi-
gators. Five-year outcomes after off-pump or on-pump coronary-ar-
tery bypass grafting. N Engl J Med 2016; 375: 2359-2368. PMID:
27771985

815.

816.

817.

818.

819.

820.

82

—_

822.

823.

824.

825.

826.

827.

828.

829.

830.

831.

832.

833.

834.

835.

Diegeler A, Borgermann J, Kappert U, et al. GOPCABE Study
Group. Off-pump versus on-pump coronary-artery bypass grafting in
elderly patients. N Engl J Med 2013; 368: 1189-1198. PMID:
23477657

Puskas JD, Williams WH, Mahoney EM, et al. Off-pump vs conven-
tional coronary artery bypass grafting: early and 1-year graft patency,
cost, and quality-of-life outcomes: a randomized trial. JAMA 2004;
291: 1841-1849. PMID: 15100202

Puskas JD, Williams WH, O'Donnell R, et al. Off-pump and on-pump
coronary artery bypass grafting are associated with similar graft pa-
tency, myocardial ischemia, and freedom from reintervention: long-
term follow-up of a randomized trial. Ann Thorac Surg 2011; 91:
1836-1843. PMID: 21619980

Kobayashi J, Tashiro T, Ochi M, et al. Japanese Off-Pump Coronary
Revascularization Investigation (JOCRI) Study Group. Early out-
come of a randomized comparison of off-pump and on-pump multi-
ple arterial coronary revascularization. Circulation 2005; 112 Suppl:
1338-1343. PMID: 16159843

Benedetto U, Lau C, Caputo M, et al. Comparison of outcomes for
off-pump versus on-pump coronary artery bypass grafting in low-vol-
ume and high-volume centers and by low-volume and high-volume
surgeons. Am J Cardiol 2018; 121: 552-557. PMID: 29291888
Puskas JD, Thourani VH, Kilgo P, et al. Off-pump coronary artery
bypass disproportionately benefits high-risk patients. Ann Thorac
Surg 2009; 88: 1142-1147. PMID: 19766798

. Polomsky M, He X, O'Brien SM, et al. Outcomes of off-pump versus

on-pump coronary artery bypass grafting: Impact of preoperative risk.
J Thorac Cardiovasc Surg 2013; 145: 1193-1198. PMID: 23597624
Kowalewski M, Pawliszak W, Malvindi PG, et al. Off-pump coronary
artery bypass grafting improves short-term outcomes in high-risk pa-
tients compared with on-pump coronary artery bypass grafting: Me-
ta-analysis. J Thorac Cardiovasc Surg 2016; 151: 60-77.e58. PMID:
26433633

Chawla LS, Zhao Y, Lough FC, et al. Off-pump versus on-pump cor-
onary artery bypass grafting outcomes stratified by preoperative renal
function. J Am Soc Nephrol 2012; 23: 1389-1397. PMID: 22595302
Ueki C, Miyata H, Motomura N, et al. Japan Cardiovascular Surgery
Database. Off-pump technique reduces surgical mortality after elec-
tive coronary artery bypass grafting in patients with preoperative re-
nal failure. J Thorac Cardiovasc Surg 2018; 156: 976-983. PMID:
29753505

Sedrakyan A, Wu AW, Parashar A, et al. Off-pump surgery is associ-
ated with reduced occurrence of stroke and other morbidity as com-
pared with traditional coronary artery bypass grafting: a meta-analy-
sis of systematically reviewed trials. Stroke 2006; 37: 2759-2769.
PMID: 17008617

Alander JT, Kaartinen I, Laakso A, et al. A review of indocyanine
green fluorescent imaging in surgery. /nt J Biomed Imaging 2012;
2012: 940585. PMID: 22577366

Rubens FD, Ruel M, Fremes SE. A new and simplified method for
coronary and graft imaging during CABG. Heart Surg Forum 2002; 5:
141-144. PMID: 12114127

Taggart DP, Choudhary B, Anastasiadis K, et al. Preliminary experi-
ence with a novel intraoperative fluorescence imaging technique to
evaluate the patency of bypass grafts in total arterial revasculariza-
tion. Ann Thorac Surg 2003; 75: 870-873. PMID: 12645709
Reuthebuch O, Héussler A, Genoni M, et al. Novadaq SPY: intraop-
erative quality assessment in off-pump coronary artery bypass graft-
ing. Chest 2004; 125: 418-424. PMID: 14769718

Takahashi M, Ishikawa T, Higashidani K, et al. SPY™: an innovative
intra-operative imaging system to evaluate graft patency during off-
pump coronary artery bypass grafting. Interact Cardiovasc Thorac
Surg 2004; 3: 479-483. PMID: 17670291

Balacumaraswami L, Abu-Omar Y, Choudhary B, et al. A comparison
of transit-time flowmetry and intraoperative fluorescence imaging for
assessing coronary artery bypass graft patency. J Thorac Cardiovasc
Surg 2005; 130: 315-320. PMID: 16077393

PR, SRR VORISR - EEIIRIEL | ICGHESPY in-
traoperative imaging system % F\ 74T ENR N A /S 75 7 b
WSRO B FEm IS - %k 1CGHOENavigation Surgery
DFRT. [ % —AT 147 2008:176-197.
AR, DUEERSP. V. IREEY - EEIIREY | ICGHER: 2 H
WRAVREE S A T2 X B 7 T 7 bRV, RIS - AR
ICGH{ J:Navigation Surgery D3 -XT. A ¥ ¥ — X7 1 71 2008:
176-197.

EAGECR. o7 Z 7 b EH SPY lntraoperatlve 1mag1ng sys-
tem. SRR — B8, S E .
SO 2012: 237-242.
HAEBIRI MV 2 & EEIIR V2 7 > 7 — b 20164 FR 28R
http://www.jacas.org/data/pdf/slide 2016 e.pdf

127


https://www.ncbi.nlm.nih.gov/pubmed/22290925
https://www.ncbi.nlm.nih.gov/pubmed/25131165
https://www.ncbi.nlm.nih.gov/pubmed/26190390
https://www.ncbi.nlm.nih.gov/pubmed/27406988
https://www.ncbi.nlm.nih.gov/pubmed/28801799
https://www.ncbi.nlm.nih.gov/pubmed/26403338
https://www.ncbi.nlm.nih.gov/pubmed/22771490
https://www.ncbi.nlm.nih.gov/pubmed/7582991
https://www.ncbi.nlm.nih.gov/pubmed/18692661
https://www.ncbi.nlm.nih.gov/pubmed/16731142
https://www.ncbi.nlm.nih.gov/pubmed/25471304
https://www.ncbi.nlm.nih.gov/pubmed/22014339
https://www.ncbi.nlm.nih.gov/pubmed/29893823
https://www.ncbi.nlm.nih.gov/pubmed/15276502
https://www.ncbi.nlm.nih.gov/pubmed/21236696
https://www.ncbi.nlm.nih.gov/pubmed/10773563
https://www.ncbi.nlm.nih.gov/pubmed/21044973
https://www.ncbi.nlm.nih.gov/pubmed/16488677
https://www.ncbi.nlm.nih.gov/pubmed/19890125
https://www.ncbi.nlm.nih.gov/pubmed/28813218
https://www.ncbi.nlm.nih.gov/pubmed/22449296
https://www.ncbi.nlm.nih.gov/pubmed/27771985
https://www.ncbi.nlm.nih.gov/pubmed/23477657
https://www.ncbi.nlm.nih.gov/pubmed/15100202
https://www.ncbi.nlm.nih.gov/pubmed/21619980
https://www.ncbi.nlm.nih.gov/pubmed/16159843
https://www.ncbi.nlm.nih.gov/pubmed/29291888
https://www.ncbi.nlm.nih.gov/pubmed/19766798
https://www.ncbi.nlm.nih.gov/pubmed/23597624
https://www.ncbi.nlm.nih.gov/pubmed/26433633
https://www.ncbi.nlm.nih.gov/pubmed/22595302
https://www.ncbi.nlm.nih.gov/pubmed/29753505
https://www.ncbi.nlm.nih.gov/pubmed/17008617
https://www.ncbi.nlm.nih.gov/pubmed/22577366
https://www.ncbi.nlm.nih.gov/pubmed/12114127
https://www.ncbi.nlm.nih.gov/pubmed/12645709
https://www.ncbi.nlm.nih.gov/pubmed/14769718
https://www.ncbi.nlm.nih.gov/pubmed/17670291
https://www.ncbi.nlm.nih.gov/pubmed/16077393
http://www.jacas.org/data/pdf/slide_2016_e.pdf

128

LEEHIREEDMATHES A FF 4 >

836.

837.
838.

839.

840.

84

—_

842.

843.

844.

845.

846.

847.

848.

849.

850.

851.

852.

853.

854.

855.

856.

857.

858.

Hillis LD, Smith PK, Anderson JL, et al. 2011 ACCF/AHA Guideline
for coronary artery bypass graft surgery: a report of the American
College of Cardiology Foundation/American Heart Association Task
Force on Practice Guidelines. Circulation 2011; 124: €652-e735.
PMID: 22064599

Federal Register. 2009: 24106-24107.

National Institute for linical Excellence (NICE). Intraoperative fluo-
rescence angiography for the evaluation of coronary artery bypass
graft patency. Interventional procedures guidance [IPG98] 2004.
https://www.nice.org.uk/guidance/ipg98

Balacumaraswami L, Taggart DP. Intraoperative imaging techniques
to assess coronary artery bypass graft patency. Ann Thorac Surg
2007; 83:2251-2257. PMID: 17532450

Waseda K, Ako J, Hasegawa T, et al. Intraoperative fluorescence im-
aging system for on-site assessment of off-pump coronary artery by-
pass graft. JACC Cardiovasc Imaging 2009; 2: 604-612. PMID:
19442948

. Desai ND, Miwa S, Kodama D, et al. A randomized comparison of

intraoperative indocyanine green angiography and transit-time flow
measurement to detect technical errors in coronary bypass grafts. J
Thorac Cardiovasc Surg 2006; 132: 585-594. PMID: 16935114

Di Giammarco G, Marinelli D, Foschi M, et al. The procedure for in-
traoperative graft verification in coronary surgery: Is high resolution
epicardial imaging useful in addition to Transit-Time flow measure-
ment to reduce postoperative failures? J Cardiothorac Surg 2015; 10
Suppl 1: G1068A279. PMID: 26906618

Ohmes LB, Di Franco A, Di Giammarco G, et al. Techniques for in-
traoperative graft assessment in coronary artery bypass surgery. J
Thorac Dis 2017; 9 Suppl: S327-S332. PMID: 28540076

Kim KB, Kang CH, Lim C. Prediction of graft flow impairment by
intraoperative transit time flow measurement in off-pump coronary
artery bypass using arterial grafts. Ann Thorac Surg 2005; 80: 594-
598. PMID: 16039211

Oshima H, Tokuda Y, Araki Y, et al. Predictors of early graft failure
after coronary artery bypass grafting for chronic total occlusion. /n-
teract Cardiovasc Thorac Surg 2016; 23: 142-149. PMID: 27030683
Tokuda Y, Song MH, Ueda Y, et al. Predicting early coronary artery
bypass graft failure by intraoperative transit time flow measurement.
Ann Thorac Surg 2007; 84: 1928-1933. PMID: 18036908

Kassimis G, Krasopoulos G. False positive transit time flowmetry
graft failure in multivessel coronary spasm following off-pump coro-
nary artery bypass grafting. Case Rep Cardiol 2017;2017: 3186047.
PMID: 28634554

Kawachi Y, Nakashima A, Toshima Y, et al. Risk stratification analy-
sis of operative mortality in heart and thoracic aorta surgery: compar-
ison between Parsonnet and EuroSCORE additive model. Eur J Car-
diothorac Surg 2001; 20: 961-966. PMID: 11675181

HATEBIIRY VR 2 BRI 7 > o — | 20174 S AT R
http://www.jacas.org/data/pdf/slide_2017_e.pdf

D'Agostino RS, Jacobs JP, Badhwar V, et al. The Society of Thoracic
Surgeons Adult Cardiac Surgery Database: 2018 update on outcomes
and quality. Ann Thorac Surg 2018; 105: 15-23. PMID: 29233331
Saito A, Hirahara N, Motomura N, et al. Current status of cardiovas-
cular surgery in Japan, 2013 and 2014: A report based on the Japan
Cardiovascular Surgery Database 3. Coronary artery bypass surgery.
Gen Thorac Cardiovasc Surg 2018; 66: 8-12. PMID: 29134536

Saito A, Hirahara N, Motomura N, et al. Correction to: Current status
of cardiovascular surgery in Japan, 2013 and 2014: A report based on
the Japan Cardiovascular Surgery database 3. Coronary artery bypass
surgery. Gen Thorac Cardiovasc Surg 2018; 66: 182-183. PMID:
29344799

Griintzig AR, Senning A, Siegenthaler WE. Nonoperative dilatation
of coronary-artery stenosis: percutaneous transluminal coronary an-
gioplasty. N Engl J Med 1979; 301: 61-68. PMID: 449946

Sigwart U, Puel J, Mirkovitch V, et al. Intravascular stents to prevent
occlusion and restenosis after transluminal angioplasty. N Engl J Med
1987; 316: 701-706. PMID: 2950322

Serruys PW, Strauss BH, Beatt KJ, et al. Angiographic follow-up af-
ter placement of a self-expanding coronary-artery stent. N Engl J
Med 1991; 324: 13-17. PMID: 1984159

OzakiY, Keane D, Ruygrok P, et al. Six-month clinical and angio-
graphic outcome of the new, less shortening Wallstent in native coro-
nary arteries. Circulation 1996; 93: 2114-2120. PMID: 8925579
Strauss BH, Serruys PW, de Scheerder IK, et al. Relative risk analysis
of angiographic predictors of restenosis within the coronary Wall-
stent. Circulation 1991; 84: 1636-1643. PMID: 1914103

Serruys PW, de Jaegere P, Kiemeneij F, et al. Benestent Study Group.
A comparison of balloon-expandable-stent implantation with balloon
angioplasty in patients with coronary artery disease. N Engl J Med
1994; 331: 489-495. PMID: 8041413

859.

860.

861.

862.

863.

864.

865.

866.

867.

868.

869.

870.

87

872.

873.

874.
875.

876.

871.

878.

879.

880.

Sousa JE, Costa MA, Abizaid AC, et al. Sustained suppression of
neointimal proliferation by sirolimus-eluting stents: one-year angio-
graphic and intravascular ultrasound follow-up. Circulation 2001;
104: 2007-2011. PMID: 11673337

Xaplanteris P, Fournier S, Pijls NHJ, et al. FAME 2 Investigators.
Five-Year Outcomes with PCI Guided by Fractional Flow Reserve. N
Engl J Med 2018; 379: 250-259. PMID: 29785878

Zhang J, Gao X, Kan J, et al. Intravascular Ultrasound versus angiog-
raphy-guided drug-eluting stent implantation: The ULTIMATE trial.
J Am Coll Cardiol 2018; 72: 3126-3137. PMID: 30261237

Milojevic M, Head SJ, Parasca CA, et al. Causes of death following
PCI versus CABG in complex CAD: 5-year follow-up of SYNTAX.
J Am Coll Cardiol 2016; 67: 42-55. PMID: 26764065

Suzuki Y, Tsuchikane E, Katoh O, et al. Outcomes of percutaneous
coronary interventions for chronic total occlusion performed by high-
ly experienced Japanese specialists: the first report from the Japanese
CTO-PCI Expert Registry. JACC Cardiovasc Interv 2017; 10: 2144-
2154. PMID: 29055764

Jeger RV, Farah A, Ohlow MA, et al. BASKET-SMALL 2 Investiga-
tors. Drug-coated balloons for small coronary artery disease (BAS-
KET-SMALL 2): an open-label randomised non-inferiority trial. Lan-
cet 2018; 392: 849-856. PMID: 30170854

Escaned J, Collet C, Ryan N, et al. Clinical outcomes of state-of-the-
art percutaneous coronary revascularization in patients with de novo
three vessel disease: 1-year results of the SYNTAX II study. Eur
Heart J 2017; 38: 3124-3134. PMID: 29020367

Bertrand OF, Bélisle P, Joyal D, et al. Comparison of transradial and
femoral approaches for percutaneous coronary interventions: a sys-
tematic review and hierarchical Bayesian meta-analysis. Am Heart J
2012; 163: 632-648. PMID: 22520530

Ando G, Cortese B, Russo F, et al. MATRIX Investigators. Acute kid-
ney injury after radial or femoral access for invasive acute coronary
syndrome management: AKI-MATRIX. J Am Coll Cardiol 2017; 69:
2592-2603. PMID: 28528767

Igbal J, Widmer R, Gersh BJ. State of the art: optimal medical thera-
py - competing with or complementary to revascularisation in pa-
tients with coronary artery disease? Eurolntervention 2017, 13: 751-
759. PMID: 28844035

Kocas C, Abaci O, Oktay V, et al. Percutaneous coronary intervention
vs. optimal medical therapy--the other side of the coin: medication
adherence. J Clin Pharm Ther 2013; 38: 476-479. PMID: 23992279
Jolly SS, Yusuf' S, Cairns J, et al. RIVAL trial group. Radial versus
femoral access for coronary angiography and intervention in patients
with acute coronary syndromes (RIVAL): a randomised, parallel
group, multicentre trial. Lancet 2011; 377: 1409-1420. PMID:
21470671

. Valgimigli M, Gagnor A, Calabr6 P, et al. MATRIX Investigators.

Radial versus femoral access in patients with acute coronary syn-
dromes undergoing invasive management: a randomised multicentre
trial. Lancet 2015; 385: 2465-2476. PMID: 25791214

Ando G, Gragnano F, Calabro P, et al. Radial vs femoral access for
the prevention of acute kidney injury (AKI) after coronary angiogra-
phy or intervention: A systematic review and meta-analysis. Catheter
Cardiovasc Interv 2018; 92: E518-E526. PMID: 30244540

Roubin GS, Douglas JS, King SB 3rd, et al. Influence of balloon size
on initial success, acute complications, and restenosis after percutane-
ous transluminal coronary angioplasty. A prospective randomized
study. Circulation 1988; 78: 557-565. PMID: 2970337

OzakiY, Violaris AG, Serruys PW. New stent technologies. Prog
Cardiovasc Dis 1996; 39: 129-140. PMID: 8841007

Hawn MT, Graham LA, Richman JS, et al. Risk of major adverse
cardiac events following noncardiac surgery in patients with coronary
stents. JAMA 2013; 310: 1462-1472. PMID: 24101118

Bangalore S, Silbaugh TS, Normand SL, et al. Drug-eluting stents
versus bare metal stents prior to noncardiac surgery. Catheter Cardio-
vasc Interv 2015; 85: 533-541. PMID: 25059742

Varenne O, Cook S, Sideris G, et al. SENIOR investigators.
Drug-eluting stents in elderly patients with coronary artery disease
(SENIOR): a randomised single-blind trial. Lancet 2018; 391: 41-50.
PMID: 29102362

Urban P, Meredith IT, Abizaid A, et al. LEADERS FREE Investiga-
tors. Polymer-free Drug-Coated Coronary Stents in Patients at High
Bleeding Risk. N Engl J Med 2015; 373: 2038-2047. PMID:
26466021

Gallo R, Padurean A, Jayaraman T, et al. Inhibition of intimal thick-
ening after balloon angioplasty in porcine coronary arteries by target-
ing regulators of the cell cycle. Circulation 1999; 99: 2164-2170.
PMID: 10217658

Morice MC, Serruys PW, Sousa JE, et al. RAVEL Study Group. Ran-
domized study with the sirolimus-coated Bx velocity balloon-expand-



https://www.ncbi.nlm.nih.gov/pubmed/22064599
https://www.nice.org.uk/guidance/ipg98
https://www.ncbi.nlm.nih.gov/pubmed/17532450
https://www.ncbi.nlm.nih.gov/pubmed/19442948
https://www.ncbi.nlm.nih.gov/pubmed/16935114
https://www.ncbi.nlm.nih.gov/pubmed/26906618
https://www.ncbi.nlm.nih.gov/pubmed/28540076
https://www.ncbi.nlm.nih.gov/pubmed/16039211
https://www.ncbi.nlm.nih.gov/pubmed/27030683
https://www.ncbi.nlm.nih.gov/pubmed/18036908
https://www.ncbi.nlm.nih.gov/pubmed/28634554
https://www.ncbi.nlm.nih.gov/pubmed/11675181
http://www.jacas.org/data/pdf/slide_2017_e.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29233331
https://www.ncbi.nlm.nih.gov/pubmed/29134536
https://www.ncbi.nlm.nih.gov/pubmed/29344799
https://www.ncbi.nlm.nih.gov/pubmed/449946
https://www.ncbi.nlm.nih.gov/pubmed/2950322
https://www.ncbi.nlm.nih.gov/pubmed/1984159
https://www.ncbi.nlm.nih.gov/pubmed/8925579
https://www.ncbi.nlm.nih.gov/pubmed/1914103
https://www.ncbi.nlm.nih.gov/pubmed/11673337
https://www.ncbi.nlm.nih.gov/pubmed/29785878
https://www.ncbi.nlm.nih.gov/pubmed/30261237
https://www.ncbi.nlm.nih.gov/pubmed/26764065
https://www.ncbi.nlm.nih.gov/pubmed/29055764
https://www.ncbi.nlm.nih.gov/pubmed/30170854
https://www.ncbi.nlm.nih.gov/pubmed/29020367
https://www.ncbi.nlm.nih.gov/pubmed/22520530
https://www.ncbi.nlm.nih.gov/pubmed/28528767
https://www.ncbi.nlm.nih.gov/pubmed/28844035
https://www.ncbi.nlm.nih.gov/pubmed/23992279
https://www.ncbi.nlm.nih.gov/pubmed/21470671
https://www.ncbi.nlm.nih.gov/pubmed/25791214
https://www.ncbi.nlm.nih.gov/pubmed/30244540
https://www.ncbi.nlm.nih.gov/pubmed/2970337
https://www.ncbi.nlm.nih.gov/pubmed/8841007
https://www.ncbi.nlm.nih.gov/pubmed/24101118
https://www.ncbi.nlm.nih.gov/pubmed/25059742
https://www.ncbi.nlm.nih.gov/pubmed/29102362
https://www.ncbi.nlm.nih.gov/pubmed/26466021
https://www.ncbi.nlm.nih.gov/pubmed/10217658

Sk

881.

882.
883.

884.

885.

886.

887.

888.

889.

890.

89

—_

892.

893.

894.

895.

896.

897.

898.

899.

able stent in the treatment of patients with de novo native coronary
artery lesions. A randomized comparison of a sirolimus-eluting stent
with a standard stent for coronary revascularization. N Engl J Med
2002; 346: 1773-1780. PMID: 12050336

Moses JW, Leon MB, Popma JJ, et al. SIRIUS Investigators. Sirolim-
us-eluting stents versus standard stents in patients with stenosis in a
native coronary artery. N Engl J Med 2003; 349: 1315-1323. PMID:
14523139

Wu K, Leighton JA. Images in clinical medicine. Paclitaxel and cell
division. N Engl J Med 2001; 344: 815. PMID: 11248157

Daemen J, Wenaweser P, Tsuchida K, et al. Early and late coronary
stent thrombosis of sirolimus-eluting and paclitaxel-eluting stents in
routine clinical practice: data from a large two-institutional cohort
study. Lancet 2007; 369: 667-678. PMID: 17321312

Natsuaki M, Morimoto T, Furukawa Y, et al. CREDO-Kyoto PCI/
CABG registry cohort-2 investigators. Late adverse events after im-
plantation of sirolimus-eluting stent and bare-metal stent: long-term (5-7
years) follow-up of the Coronary Revascularization Demonstrating
Outcome study-Kyoto registry Cohort-2. Circ Cardiovasc Interv
2014; 7: 168-179. PMID: 24550439

Cook S, Wenaweser P, Togni M, et al. Incomplete stent apposition
and very late stent thrombosis after drug-eluting stent implantation.
Circulation 2007; 115: 2426-2434. PMID: 17485593

Otsuka F, Vorpahl M, Nakano M, et al. Pathology of second-genera-
tion everolimus-eluting stents versus first-generation sirolimus- and
paclitaxel-eluting stents in humans. Circulation 2014; 129: 211-223.
PMID: 24163064

OzakiY, Okumura M, Ismail TF, et al. The fate of incomplete stent
apposition with drug-eluting stents: an optical coherence tomogra-
phy-based natural history study. Eur Heart J 2010; 31: 1470-1476.
PMID: 20363765

Benaa KH, Mannsverk J, Wiseth R, et al. NORSTENT Investigators.
Drug-eluting or bare-metal stents for coronary artery disease. N Engl
J Med 2016; 375: 1242-1252. PMID: 27572953

Palmerini T, Benedetto U, Biondi-Zoccai G, et al. Long-term safety
of drug-eluting and bare-metal stents: evidence from a comprehen-
sive network meta-analysis. J Am Coll Cardiol 2015; 65: 2496-2507.
PMID: 26065988

Natsuaki M, Kozuma K, Morimoto T, et al. NEXT Investigators. Bio-
degradable polymer biolimus-eluting stent versus durable polymer
everolimus-eluting stent: a randomized, controlled, noninferiority tri-
al. J Am Coll Cardiol 2013; 62: 181-190. PMID: 23684673

. Saito S, Valdes-Chavarri M, Richardt G, et al. CENTURY II Investi-

gators. A randomized, prospective, intercontinental evaluation of a
bioresorbable polymer sirolimus-eluting coronary stent system: the
CENTURY II (Clinical Evaluation of New Terumo Drug-Eluting
Coronary Stent System in the Treatment of Patients with Coronary
Artery Disease) trial. Eur Heart J 2014; 35: 2021-2031. PMID:
24847155

Kandzari DE, Mauri L, Koolen JJ, et al. BIOFLOW V Investigators.
Ultrathin, bioresorbable polymer sirolimus-eluting stents versus thin,
durable polymer everolimus-eluting stents in patients undergoing cor-
onary revascularisation (BIOFLOW V): a randomised trial. Lancet
2017; 390: 1843-1852. PMID: 28851504

Jensen LO, Thayssen P, Christiansen EH, et al. SORT OUT IV Inves-
tigators. 2-year patient-related versus stent-related outcomes: the
SORT OUT IV (Scandinavian Organization for Randomized Trials
With Clinical Outcome IV) Trial. J Am Coll Cardiol 2012; 60: 1140-
1147. PMID: 22958957

Sabate M, Cequier A, Ifiguez A, et al. Everolimus-eluting stent ver-
sus bare-metal stent in ST-segment elevation myocardial infarction
(EXAMINATION): 1 year results of a randomised controlled trial.
Lancet 2012; 380: 1482-1490. PMID: 22951305

Pleva L, Kukla P, Kusnierova P, et al. Comparison of the efficacy of
paclitaxel-eluting balloon catheters and everolimus-eluting stents in
the treatment of coronary in-stent restenosis: the Treatment of In-
Stent Restenosis Study. Circ Cardiovasc Interv 2016; 9: e003316.
PMID: 27069104

Siontis GC, Stefanini GG, Mavridis D, et al. Percutaneous coronary
interventional strategies for treatment of in-stent restenosis: a network
meta-analysis. Lancet 2015; 386: 655-664. PMID: 26334160
Giacoppo D, Gargiulo G, Aruta P, et al. Treatment strategies for coro-
nary in-stent restenosis: systematic review and hierarchical Bayesian
network meta-analysis of 24 randomised trials and 4880 patients.
BMJ 2015; 351: h5392. PMID: 26537292

Ozaki Y, Yamaguchi T, Suzuki T, et al. Impact of cutting balloon an-
gioplasty (CBA) prior to bare metal stenting on restenosis. Circ J
2007; 71: 1-8. PMID: 17186970

Safian RD, Niazi KA, Strzelecki M, et al. Detailed angiographic anal-
ysis of high-speed mechanical rotational atherectomy in human coro-

900.

901.

902.

903.

904.

905.

906.

907.

908.

909.

910.

91

—_

912.

913.

914.

915.

916.

917.

918.

919.

nary arteries. Circulation 1993; 88: 961-968. PMID: 8353923

Radke PW, Klues HG, Haager PK, et al. Mechanisms of acute lumen
gain and recurrent restenosis after rotational atherectomy of diffuse
in-stent restenosis: a quantitative angiographic and intravascular ul-
trasound study. J Am Coll Cardiol 1999; 34: 33-39. PMID: 10399989
Kishi K, Hiasa Y, Ogata T, et al. Comparison of results of rotational
atherectomy for diffuse coronary artery disease in diabetics versus
nondiabetics. Am J Cardiol 2001; 87: 894-896. PMID: 11274947
vom Dahl J, Dietz U, Haager PK, et al. Rotational atherectomy does
not reduce recurrent in-stent restenosis: results of the angioplasty ver-
sus rotational atherectomy for treatment of diffuse in-stent restenosis
trial (ARTIST). Circulation 2002; 105: 583-588. PMID: 11827923
Aoki J, Ikari Y, Sugimoto T, et al. Clinical outcome of percutaneous
transluminal coronary rotational atherectomy in patients with end-
stage renal disease. Circ J2003; 67: 617-621. PMID: 12845186
Sakakura K, Inohara T, Kohsaka S, et al. Incidence and determinants
of complications in rotational atherectomy: insights from the national
clinical data (J-PCI Registry). Circ Cardiovasc Interv 2016; 9:
€004278. PMID: 27974432

Chambers JW, Feldman RL, Himmelstein SI, et al. Pivotal trial to
evaluate the safety and efficacy of the orbital atherectomy system in
treating de novo, severely calcified coronary lesions (ORBIT II).
JACC Cardiovasc Interv 2014; 7: 510-518. PMID: 24852804
Simonton CA, Leon MB, Baim DS, et al. ‘Optimal’ directional coro-
nary atherectomy: final results of the Optimal Atherectomy Resteno-
sis Study (OARS). Circulation 1998; 97: 332-339. PMID: 9468206
Suzuki T, Hosokawa H, Katoh O, et al. Effects of adjunctive balloon
angioplasty after intravascular ultrasound-guided optimal directional
coronary atherectomy: the result of Adjunctive Balloon Angioplasty
After Coronary Atherectomy Study (ABACAS). J Am Coll Cardiol
1999; 34: 1028-1035. PMID: 10520785

Tsuchikane E, Aizawa T, Tamai H, et al. PERFECT Investigators.
Pre-drug-eluting stent debulking of bifurcated coronary lesions. J Am
Coll Cardiol 2007; 50: 1941-1945. PMID: 17996557

Tanaka N, Terashima M, Kinoshita Y, et al. Unprotected left main
coronary artery bifurcation stenosis: impact of plaque debulking prior
to single sirolimus-eluting stent implantation. J Invasive Cardiol
2008; 20: 505-510. PMID: 18829993

Niccoli G, Belloni F, Cosentino N, et al. Case-control registry of exci-
mer laser coronary angioplasty versus distal protection devices in pa-
tients with acute coronary syndromes due to saphenous vein graft
disease. Am J Cardiol 2013; 112: 1586-1591. PMID: 23993124

. Shishikura D, Otsuji S, Takiuchi S, et al. Vaporizing thrombus with

excimer laser before coronary stenting improves myocardial reperfu-
sion in acute coronary syndrome. Circ J 2013; 77: 1445-1452. PMID:
23535196

Nishino M, Lee Y, Nakamura D, et al. Differences in optical coher-
ence tomographic findings and clinical outcomes between excimer la-
ser and cutting balloon angioplasty for focal in-stent restenosis le-
sions. J Invasive Cardiol 2012; 24: 478-483. PMID: 23043029
Toyota T, Morimoto T, Shiomi H, et al. Very late scaffold thrombosis
of bioresorbable vascular scaffold: systematic review and a me-
ta-analysis. JACC Cardiovasc Interv 2017; 10: 27-37. PMID:
28057284

Serruys PW, Chevalier B, Dudek D, et al. A bioresorbable everolim-
us-eluting scaffold versus a metallic everolimus-eluting stent for isch-
aemic heart disease caused by de-novo native coronary artery lesions
(ABSORB II): an interim l-year analysis of clinical and procedural
secondary outcomes from a randomised controlled trial. Lancet 2015;
385: 43-54. PMID: 25230593

Collet C, Asano T, Miyazaki Y, et al. Late thrombotic events after
bioresorbable scaffold implantation: a systematic review and me-
ta-analysis of randomized clinical trials. Eur Heart J 2017; 38: 2559-
2566. PMID: 28430908

Onuma Y, Collet C, van Geuns RJ, et al. ABSORB Investigators.
Long-term serial non-invasive multislice computed tomography angi-
ography with functional evaluation after coronary implantation of a
bioresorbable everolimus-eluting scaffold: the ABSORB cohort B
MSCT substudy. Eur Heart J Cardiovasc Imaging 2017; 18: 870-879.
PMID: 28329198

Puricel S, Cuculi F, Weissner M, et al. Bioresorbable coronary scaf-
fold thrombosis: multicenter comprehensive analysis of clinical pre-
sentation, Mechanisms, and Predictors. J Am Coll Cardiol 2016; 67:
921-931. PMID: 26916481

Meincke F, Spangenberg T, Heeger CH, et al. Very late scaffold
thrombosis due to insufficient strut apposition. JACC Cardiovasc In-
terv 2015; 8: 1768-1769. PMID: 26476613

Riber L, Brugaletta S, Yamaji K, et al. Very late scaffold thrombosis:
intracoronary imaging and histopathological and spectroscopic find-
ings. J Am Coll Cardiol 2015; 66: 1901-1914. PMID: 26493663

129


https://www.ncbi.nlm.nih.gov/pubmed/12050336
https://www.ncbi.nlm.nih.gov/pubmed/14523139
https://www.ncbi.nlm.nih.gov/pubmed/11248157
https://www.ncbi.nlm.nih.gov/pubmed/17321312
https://www.ncbi.nlm.nih.gov/pubmed/24550439
https://www.ncbi.nlm.nih.gov/pubmed/17485593
https://www.ncbi.nlm.nih.gov/pubmed/24163064
https://www.ncbi.nlm.nih.gov/pubmed/20363765
https://www.ncbi.nlm.nih.gov/pubmed/27572953
https://www.ncbi.nlm.nih.gov/pubmed/26065988
https://www.ncbi.nlm.nih.gov/pubmed/23684673
https://www.ncbi.nlm.nih.gov/pubmed/24847155
https://www.ncbi.nlm.nih.gov/pubmed/28851504
https://www.ncbi.nlm.nih.gov/pubmed/22958957
https://www.ncbi.nlm.nih.gov/pubmed/22951305
https://www.ncbi.nlm.nih.gov/pubmed/27069104
https://www.ncbi.nlm.nih.gov/pubmed/26334160
https://www.ncbi.nlm.nih.gov/pubmed/26537292
https://www.ncbi.nlm.nih.gov/pubmed/17186970
https://www.ncbi.nlm.nih.gov/pubmed/8353923
https://www.ncbi.nlm.nih.gov/pubmed/10399989
https://www.ncbi.nlm.nih.gov/pubmed/11274947
https://www.ncbi.nlm.nih.gov/pubmed/11827923
https://www.ncbi.nlm.nih.gov/pubmed/12845186
https://www.ncbi.nlm.nih.gov/pubmed/27974432
https://www.ncbi.nlm.nih.gov/pubmed/24852804
https://www.ncbi.nlm.nih.gov/pubmed/9468206
https://www.ncbi.nlm.nih.gov/pubmed/10520785
https://www.ncbi.nlm.nih.gov/pubmed/17996557
https://www.ncbi.nlm.nih.gov/pubmed/18829993
https://www.ncbi.nlm.nih.gov/pubmed/23993124
https://www.ncbi.nlm.nih.gov/pubmed/23535196
https://www.ncbi.nlm.nih.gov/pubmed/23043029
https://www.ncbi.nlm.nih.gov/pubmed/28057284
https://www.ncbi.nlm.nih.gov/pubmed/25230593
https://www.ncbi.nlm.nih.gov/pubmed/28430908
https://www.ncbi.nlm.nih.gov/pubmed/28329198
https://www.ncbi.nlm.nih.gov/pubmed/26916481
https://www.ncbi.nlm.nih.gov/pubmed/26476613
https://www.ncbi.nlm.nih.gov/pubmed/26493663

130

LEEHIREEDMATHES A FF 4 >

920.

921.

922.

923.

924.

925.

926.

927.

928.

929.

930.

931.

932.

933.

934.

935.

936.

937.

Gargiulo G, Mangiameli A, Granata F, et al. New-onset coronary an-
eurism and late-acquired incomplete scaffold apposition after full
polymer jacket of a chronic total occlusion with bioresorbable scaf-
folds. JACC Cardiovasc Interv 2015; 8: e41-e43. PMID: 25703870
Ortega-Paz L, Capodanno D, Gori T, et al. Predilation, sizing and
post-dilation scoring in patients undergoing everolimus-eluting biore-
sorbable scaffold implantation for prediction of cardiac adverse
events: development and internal validation of the PSP score. Euroln-
tervention 2017; 12: 2110-2117. PMID: 28246060

Onuma Y, Sotomi Y, Shiomi H, et al. Two-year clinical, angiographic,
and serial optical coherence tomographic follow-up after implantation
of'an everolimus-eluting bioresorbable scaffold and an everolim-
us-eluting metallic stent: insights from the randomised ABSORB Ja-
pan trial. Eurolntervention 2016; 12: 1090-1101. PMID: 27597270
Sotomi Y, Onuma Y, Dijkstra J, et al. Impact of implantation tech-
nique and plaque morphology on strut embedment and scaffold ex-
pansion of polylactide bioresorbable scaffold - Insights From AB-
SORB Japan Trial. Circ J 2016; 80: 2317-2326. PMID: 27725525

Ho HH, Er Ching M, Ong PJ, et al. Subacute bioresorbable vascular
scaffold thrombosis: a report of 2 cases. Heart Vessels 2015; 30: 545-
548. PMID: 24756232

Timmers L, Stella PR, Agostoni P. Very late bioresorbable vascular
scaffold thrombosis following discontinuation of antiplatelet therapy.
Eur Heart J 2015; 36: 393. PMID: 25336226

Yahagi K, Virmani R, Kesavamoorthy B. Very late scaffold thrombo-
sis of everolimus-eluting bioresorbable scaffold following implanta-
tion in STEMI after discontinuation of dual antiplatelet therapy. Car-
diovasc Interv Ther 2017; 32: 53-55. PMID: 26521263

Karanasos A, Van Mieghem N, van Ditzhuijzen N, et al. Angiograph-
ic and optical coherence tomography insights into bioresorbable scaf-
fold thrombosis: single-center experience. Circ Cardiovasc Interv
2015; 8: €002369. PMID: 25969547

Mintz GS, Nissen SE, Anderson WD, et al. American College of Car-
diology Clinical Expert Consensus Document on Standards for Ac-
quisition, Measurement and Reporting of Intravascular Ultrasound
Studies (IVUS). A report of the American College of Cardiology Task
Force on Clinical Expert Consensus Documents. J Am Coll Cardiol
2001; 37: 1478-1492. PMID: 11300468

Frohlich GM, Redwood S, Rakhit R, et al. Long-term survival in pa-
tients undergoing percutaneous interventions with or without intra-
coronary pressure wire guidance or intracoronary ultrasonographic
imaging: a large cohort study. JAMA Intern Med 2014; 174: 1360-
1366. PMID: 25055138

Witzenbichler B, Machara A, Weisz G, et al. Relationship between
intravascular ultrasound guidance and clinical outcomes after
drug-eluting stents: the assessment of dual antiplatelet therapy with
drug-eluting stents (ADAPT-DES) study. Circulation 2014; 129: 463-
470. PMID: 24281330

Buccheri S, Franchina G, Romano S, et al. Clinical outcomes follow-
ing intravascular imaging-guided versus coronary angiography-guid-
ed percutaneous coronary intervention with stent implantation: a sys-
tematic review and bayesian network meta-analysis of 31 studies and
17,882 patients. JACC Cardiovasc Interv 2017; 10: 2488-2498.
PMID: 29153502

Park SJ, Kim YH, Park DW, et al. MAIN-COMPARE Investigators.
Impact of intravascular ultrasound guidance on long-term mortality
in stenting for unprotected left main coronary artery stenosis. Circ
Cardiovasc Interv 2009; 2: 167-177. PMID: 20031713

Kim BK, Shin DH, Hong MK, et al. CTO-IVUS Study Investigators.
Clinical impact of intravascular ultrasound-guided chronic total oc-
clusion intervention with zotarolimus-eluting versus biolimus-eluting
stent implantation: randomized study. Circ Cardiovasc Interv 2015; 8:
€002592. PMID: 26156151

Hong SJ, Kim BK, Shin DH, et al. IVUS-XPL Investigators. Effect of
intravascular ultrasound-guided vs angiography-guided everolim-
us-eluting stent implantation: the IVUS-XPL randomized clinical tri-
al. JAMA 2015; 314: 2155-2163. PMID: 26556051

Hibi K, Kozuma K, Sonoda S, et al. VAMPIRE 3 Investigators. A
randomized study of distal filter protection versus conventional treat-
ment during percutaneous coronary intervention in patients with at-
tenuated plaque identified by intravascular ultrasound. JACC Cardio-
vasc Interv 2018; 11: 1545-1555. PMID: 30077678

Bavishi C, Sardar P, Chatterjee S, et al. Intravascular ultrasound-guid-
ed vs angiography-guided drug-eluting stent implantation in complex
coronary lesions: Meta-analysis of randomized trials. Am Heart J
2017; 185: 26-34. PMID: 28267472

Wang Y, Mintz GS, Gu Z, et al. Meta-analysis and systematic review
of intravascular ultrasound versus angiography-guided drug eluting
stent implantation in left main coronary disease in 4592 patients.
BMC Cardiovasc Disord 2018; 18: 115. PMID: 29898668

938.

939.

940.

941.

942.

943.

944.

945.

946.

947.

948.

949.

950.

95

—

952.

953.

954.

955.

956.

Patel Y, Depta JP, Patel JS, et al. Impact of intravascular ultrasound
on the long-term clinical outcomes in the treatment of coronary ostial
lesions. Catheter Cardiovasc Interv 2016; 87: 232-240. PMID:
23728924

Legutko J, Yamawaki M, Costa RA, et al. IVUS in bifurcation stent-
ing: what have we learned? Eurolntervention 2015; 11 Suppl:
V55-V58. PMID: 25983172

Gomez-Lara J, Salvatella N, Gonzalo N, et al. [VUS-guided treatment
strategies for definite late and very late stent thrombosis. Eurolnter-
vention 2016; 12: e1355-e1365. PMID: 26690318

Doi H, Machara A, Mintz GS, et al. Impact of post-intervention mini-
mal stent area on 9-month follow-up patency of paclitaxel-eluting
stents: an integrated intravascular ultrasound analysis from the TAX-
US 1V, V, and VI and TAXUS ATLAS Workhorse, Long Lesion, and
Direct Stent Trials. JACC Cardiovasc Interv 2009; 2: 1269-1275.
PMID: 20129555

Tearney GJ, Regar E, Akasaka T, et al. Consensus standards for ac-
quisition, measurement, and reporting of intravascular optical coher-
ence tomography studies: a report from the International Working
Group for Intravascular Optical Coherence Tomography Standardiza-
tion and Validation. J Am Coll Cardiol 2012; 59: 1058-1072. PMID:
22421299

Prati F, Di Vito L, Biondi-Zoccai G, et al. Angiography alone versus
angiography plus optical coherence tomography to guide deci-
sion-making during percutaneous coronary intervention: the Centro
per la Lotta contro 1'Infarto-Optimisation of Percutaneous Coronary
Intervention (CLI-OPCI) study. Eurolntervention 2012; 8: 823-829.
PMID: 23034247

Kubo T, Shinke T, Okamura T, et al. OPINION Investigators. Optical
frequency domain imaging vs. intravascular ultrasound in percutane-
ous coronary intervention (OPINION trial): one-year angiographic
and clinical results. Eur Heart J 2017; 38: 3139-3147. PMID:
29121226

Otake H, Kubo T, Takahashi H, et al. OPINION Investigators. Optical
frequency domain imaging versus intravascular ultrasound in percu-
taneous coronary intervention (OPINION trial): results from the
OPINION Imaging Study. JACC Cardiovasc Imaging 2018; 11: 111-
123. PMID: 28917678

Kim IC, Yoon HJ, Shin ES, et al. Usefulness of frequency domain
optical coherence tomography compared with intravascular ultra-
sound as a guidance for Percutaneous Coronary Intervention. J Interv
Cardiol 2016; 29: 216-224. PMID: 26927366

Ali ZA, Maehara A, Généreux P, et al. ILUMIEN III: OPTIMIZE
PCI Investigators. Optical coherence tomography compared with in-
travascular ultrasound and with angiography to guide coronary stent
implantation (ILUMIEN III: OPTIMIZE PCI): a randomised con-
trolled trial. Lancet 2016; 388: 2618-2628. PMID: 27806900

Kuku KO, Ekanem E, Azizi V, et al. Optical coherence tomogra-
phy-guided percutaneous coronary intervention compared with other
imaging guidance: a meta-analysis. Int J Cardiovasc Imaging 2018;
34:503-513. PMID: 29151138

Mizuno K, Arai T, Satomura K, et al. New percutaneous transluminal
coronary angioscope. J Am Coll Cardiol 1989; 13: 363-368. PMID:
2521505

Siegel RJ, Ariani M, Fishbein MC, et al. Histopathologic validation
of angioscopy and intravascular ultrasound. Circulation 1991; 84:
109-117. PMID: 2060087

. Mizote I, Ueda Y, Ohtani T, et al. Distal protection improved reperfu-

sion and reduced left ventricular dysfunction in patients with acute
myocardial infarction who had angioscopically defined ruptured
plaque. Circulation 2005; 112: 1001-1007. PMID: 16103254

Sotomi Y, Suzuki S, Kobayashi T, et al. Impact of the 1-year angio-
scopic findings on long-term clinical events in 504 patients treated
with first-generation or second-generation drug-eluting stents: The
DESNOTE-X Study. Eurolntervention 2018 Nov 6. doi: 10.4244/
EIJ-D-18-00660. [Epub ahead of print] PMID: 30398964

Medina A, Suarez de Lezo J, Pan M. A new classification of coronary
bifurcation lesions. [Article in Spanish] Rev Esp Cardiol 2006; 59:
183. PMID: 16540043

Toyofuku M, Kimura T, Morimoto T, et al. j-Cypher Registry investi-
gators. Comparison of target-lesion revascularisation between left
main coronary artery bifurcations and left anterior descending coro-
nary artery bifurcations using the one and two stent approach with si-
rolimus-eluting stents. Eurolntervention 2011; 7: 796-804. PMID:
22082575

Kawasaki T, Koga H, Serikawa T. New bifurcation guidewire tech-
nique: a reversed guidewire technique for extremely angulated bifur-
cation--a case report. Catheter Cardiovasc Interv 2008; 71: 73-76.
PMID: 17932888

Nomura T, Higuchi Y, Kato T. Successful percutaneous coronary in-


https://www.ncbi.nlm.nih.gov/pubmed/25703870
https://www.ncbi.nlm.nih.gov/pubmed/28246060
https://www.ncbi.nlm.nih.gov/pubmed/27597270
https://www.ncbi.nlm.nih.gov/pubmed/27725525
https://www.ncbi.nlm.nih.gov/pubmed/24756232
https://www.ncbi.nlm.nih.gov/pubmed/25336226
https://www.ncbi.nlm.nih.gov/pubmed/26521263
https://www.ncbi.nlm.nih.gov/pubmed/25969547
https://www.ncbi.nlm.nih.gov/pubmed/11300468
https://www.ncbi.nlm.nih.gov/pubmed/25055138
https://www.ncbi.nlm.nih.gov/pubmed/24281330
https://www.ncbi.nlm.nih.gov/pubmed/29153502
https://www.ncbi.nlm.nih.gov/pubmed/20031713
https://www.ncbi.nlm.nih.gov/pubmed/26156151
https://www.ncbi.nlm.nih.gov/pubmed/26556051
https://www.ncbi.nlm.nih.gov/pubmed/30077678
https://www.ncbi.nlm.nih.gov/pubmed/28267472
https://www.ncbi.nlm.nih.gov/pubmed/29898668
https://www.ncbi.nlm.nih.gov/pubmed/23728924
https://www.ncbi.nlm.nih.gov/pubmed/25983172
https://www.ncbi.nlm.nih.gov/pubmed/26690318
https://www.ncbi.nlm.nih.gov/pubmed/20129555
https://www.ncbi.nlm.nih.gov/pubmed/22421299
https://www.ncbi.nlm.nih.gov/pubmed/23034247
https://www.ncbi.nlm.nih.gov/pubmed/29121226
https://www.ncbi.nlm.nih.gov/pubmed/28917678
https://www.ncbi.nlm.nih.gov/pubmed/26927366
https://www.ncbi.nlm.nih.gov/pubmed/27806900
https://www.ncbi.nlm.nih.gov/pubmed/29151138
https://www.ncbi.nlm.nih.gov/pubmed/2521505
https://www.ncbi.nlm.nih.gov/pubmed/2060087
https://www.ncbi.nlm.nih.gov/pubmed/16103254
https://www.ncbi.nlm.nih.gov/pubmed/30398964
https://www.ncbi.nlm.nih.gov/pubmed/16540043
https://www.ncbi.nlm.nih.gov/pubmed/22082575
https://www.ncbi.nlm.nih.gov/pubmed/17932888

Sk

957.

958.

959.

960.

96

962.

963.

964.

965.

966.

967.

968.

969.

970.

971.

972.

973.

974.

975.

976.

tervention for complex bifurcated lesions with combination of “Reverse
wire technique” and “Reverse bent wiring with the crusade catheter”
novel wire manipulation technique. Catheter Cardiovasc Interv 2016;
87: 920-925. PMID: 26490073

Habara M, Tsuchikane E, Nasu K, et al. The first clinical experience
with a novel directional coronary atherectomy catheter: Preliminary
Japanese multicenter experience. Catheter Cardiovasc Interv 2017,
89: 880-887. PMID: 27404656

Hildick-Smith D, Behan MW, Lassen JF, et al. The EBC TWO Study
(European Bifurcation Coronary TWO): A randomized comparison
of provisional T-stenting versus a systematic 2 stent culotte strategy
in large caliber true bifurcations. Circ Cardiovasc Interv 2016; 9:
€003643. PMID: 27578839

Nairooz R, Saad M, Elgendy IY, et al. Long-term outcomes of provi-
sional stenting compared with a two-stent strategy for bifurcation le-
sions: a meta-analysis of randomised trials. Heart 2017; 103: 1427-
1434. PMID: 28314731

Ford TJ, McCartney P, Corcoran D, et al. Single- versus 2-stent strat-
egies for coronary bifurcation lesions: a systematic review and me-
ta-analysis of randomized trials with long-term follow-up. J Am
Heart Assoc 2018; 7: ¢008730. PMID: 29802145

. Chen SL, Zhang JJ, Han Y, et al. Double kissing crush versus provi-

sional stenting for left main distal bifurcation lesions: DKCRUSH-V
randomized trial. J Am Coll Cardiol 2017; 70: 2605-2617. PMID:
29096915

Koo BK, Kang HJ, Youn TJ, et al. Physiologic assessment of jailed
side branch lesions using fractional flow reserve. J Am Coll Cardiol
2005; 46: 633-637. PMID: 16098427

Koo BK, Park KW, Kang HJ, et al. Physiological evaluation of the
provisional side-branch intervention strategy for bifurcation lesions
using fractional flow reserve. Eur Heart J 2008; 29: 726-732. PMID:
18308689

Darremont O, Leymarie JL, Lefévre T, et al. Technical aspects of the
provisional side branch stenting strategy. Eurolntervention 2015; 11
Suppl: V86-V90. PMID: 25983180

Okamura T, Onuma Y, Yamada J, et al. 3D optical coherence tomog-
raphy: new insights into the process of optimal rewiring of side
branches during bifurcational stenting. Eurolntervention 2014; 10:
907-915. PMID: 24531393

Burzotta F, Trani C, Sianos G. Jailed balloon protection: a new tech-
nique to avoid acute side-branch occlusion during provisional stent-
ing of bifurcated lesions. Bench test report and first clinical experi-
ence. Eurolntervention 2010; 5: 809-813. PMID: 20142195

Saito S, Shishido K, Moriyama N, et al. Modified jailed balloon tech-
nique for bifurcation lesions. Catheter Cardiovasc Interv 2018; 92:
E218-E226. PMID: 29205789

Numasawa Y, Sakakura K, Yamamoto K, et al. A novel side branch
protection technique in coronary stent implantation: Jailed Corsair
technique. Cardiovasc Revasc Med 2017; 18: 295-298. PMID:
28119044

Cortese B, Piraino D, Buccheri D, et al. Treatment of bifurcation le-
sions with drug-coated balloons: A review of currently available sci-
entific data. Int J Cardiol 2016; 220: 589-594. PMID: 27390995
Mintz GS, Lefévre T, Lassen JF, et al. Intravascular ultrasound in the
evaluation and treatment of left main coronary artery disease: a con-
sensus statement from the European Bifurcation Club. Eurolnterven-
tion 2018; 14: e467-e474. PMID: 29688182

Lee JM, Hahn JY, Kang J, et al. Differential prognostic effect be-
tween first- and second-generation drug-eluting stents in coronary bi-
furcation lesions: patient-level analysis of the Korean Bifurcation
Pooled Cohorts. JACC Cardiovasc Interv 2015; 8: 1318-1331. PMID:
26315734

Grundeken MJ, Wykrzykowska JJ, Ishibashi Y, et al. First generation
versus second generation drug-eluting stents for the treatment of bi-
furcations: 5-year follow-up of the LEADERS all-comers randomized
trial. Catheter Cardiovasc Interv 2016; 87: E248-E260. PMID:
26649651

Rubinshtein R, Ben-Dov N, Halon DA, et al. Geographic miss with
aorto-ostial coronary stent implantation: insights from high-resolution
coronary computed tomography angiography. Eurolntervention 2015,
11: 301-307. PMID: 24694540

Tsunoda T, Nakamura M, Wada M, et al. Chronic stent recoil plays an
important role in restenosis of the right coronary ostium. Coron Ar-
tery Dis 2004; 15: 39-44. PMID: 15201619

Lam MK, Sen H, Tandjung K, et al. Clinical outcome of patients with
implantation of second-generation drug-eluting stents in the right cor-
onary ostium: insights from 2-year follow-up of the TWENTE trial.
Catheter Cardiovasc Interv 2015; 85: 524-531. PMID: 24753036
Mitomo S, Jabbour RJ, Watanabe Y, et al. Comparison of mid-term
clinical outcomes after treatment of ostial right coronary artery le-

977.

978.

979.

980.

981.

982.

983.

984.

985.

986.

987.

988.

989.

990.

99

—_

992.

993.

994.

995.

sions with early and new generation drug-eluting stents: Insights from
an international multicenter registry. /nt J Cardiol 2018; 254: 53-58.
PMID: 29407132

Watanabe Y, Takagi K, Naganuma T, et al. Independent predictors of
in-stent restenosis after drug-eluting stent implantation for ostial right
coronary artery lesions. Int J Cardiol 2017; 240: 108-113. PMID:
28476515

Morino Y, Kimura T, Hayashi Y, et al. J-CTO Registry Investigators.
In-hospital outcomes of contemporary percutaneous coronary inter-
vention in patients with chronic total occlusion insights from the J-CTO
Registry (Multicenter CTO Registry in Japan). JACC Cardiovasc In-
terv 2010; 3: 143-151. PMID: 20170870

Carlino M, Magri CJ, Uretsky BF, et al. Treatment of the chronic total
occlusion: a call to action for the interventional community. Catheter
Cardiovasc Interv 2015; 85: 771-778. PMID: 25382239

Azzalini L, Jolicoeur EM, Pighi M, et al. Epidemiology, Management
strategies, and outcomes of patients with chronic total coronary oc-
clusion. Am J Cardiol 2016; 118: 1128-1135. PMID: 27561190

Fefer P, Knudtson ML, Cheema AN, et al. Current perspectives on
coronary chronic total occlusions: the Canadian Multicenter Chronic
Total Occlusions Registry. J Am Coll Cardiol 2012; 59: 991-997.
PMID: 22402070

Galassi AR, Sianos G, Werner GS, et al. Euro CTO Club. Retrograde
recanalization of chronic total occlusions in Europe: procedural,
in-hospital, and long-term outcomes from the multicenter ERCTO
Registry. J Am Coll Cardiol 2015; 65: 2388-2400. PMID: 26046732
Morino Y, Abe M, Morimoto T, et al. ]-CTO Registry Investigators.
Predicting successful guidewire crossing through chronic total occlu-
sion of native coronary lesions within 30 minutes: the J-CTO (Multicenter
CTO Registry in Japan) score as a difficulty grading and time assess-
ment tool. JACC Cardiovasc Interv 2011; 4: 213-221. PMID:
21349461

Christopoulos G, Karmpaliotis D, Alaswad K, et al. Application and
outcomes of a hybrid approach to chronic total occlusion percutane-
ous coronary intervention in a contemporary multicenter US registry.
Int J Cardiol 2015; 198: 222-228. PMID: 26189193

Sapontis J, Salisbury AC, Yeh RW, et al. Early procedural and health
status outcomes after chronic total occlusion angioplasty: a report
from the OPEN-CTO Registry (outcomes, patient health status, and
efficiency in chronic total occlusion hybrid procedures). JACC Car-
diovasc Interv 2017; 10: 1523-1534. PMID: 28797429

Tajti P, Karmpaliotis D, Alaswad K, et al. The hybrid approach to
chronic total occlusion percutaneous coronary intervention: update
from the PROGRESS CTO Registry. JACC Cardiovasc Interv 2018;
11: 1325-1335. PMID: 29706508

Khan MF, Brilakis ES, Wendel CS, et al. Comparison of procedural
complications and in-hospital clinical outcomes between patients
with successful and failed percutaneous intervention of coronary
chronic total occlusions: a meta-analysis of observational studies.
Catheter Cardiovasc Interv 2015; 85: 781-794. PMID: 25338948
Riley RF, Sapontis J, Kirtane AJ, et al. Prevalence, predictors, and
health status implications of periprocedural complications during cor-
onary chronic total occlusion angioplasty. Eurolntervention 2018; 14:
€1199-e1206. PMID: 29808821

Lo N, Michael TT, Moin D, et al. Periprocedural myocardial injury in
chronic total occlusion percutaneous interventions: a systematic car-
diac biomarker evaluation study. JACC Cardiovasc Interv 2014; 7:
47-54. PMID: 24332422

Gao L, Wang Y, Liu Y, et al. Long-term clinical outcomes of success-
ful revascularization with drug-eluting stents for chronic total occlu-
sions: A systematic review and meta-analysis. Catheter Cardiovasc
Interv 2017; 89: 574-581. PMID: 28318134

. Pancholy SB, Boruah P, Ahmed I, et al. Meta-analysis of effect on

mortality of percutaneous recanalization of coronary chronic total oc-
clusions using a stent-based strategy. Am J Cardiol 2013; 111: 521-
525. PMID: 23375252

Khan MF, Wendel CS, Thai HM, et al. Effects of percutaneous revas-
cularization of chronic total occlusions on clinical outcomes: a me-
ta-analysis comparing successful versus failed percutaneous interven-
tion for chronic total occlusion. Catheter Cardiovasc Interv 2013; 82:
95-107. PMID: 23413111

Hoebers LP, Claessen BE, Elias J, et al. Meta-analysis on the impact
of percutaneous coronary intervention of chronic total occlusions on
left ventricular function and clinical outcome. /nt J Cardiol 2015;
187: 90-96. PMID: 25828320

Megaly M, Saad M, Tajti P, et al. Meta-analysis of the impact of suc-
cessful chronic total occlusion percutaneous coronary intervention on
left ventricular systolic function and reverse remodeling. J Interv
Cardiol 2018; 31: 562-571. PMID: 29974508

Werner GS, Martin-Yuste V, Hildick-Smith D, et al. EUROCTO trial

131


https://www.ncbi.nlm.nih.gov/pubmed/26490073
https://www.ncbi.nlm.nih.gov/pubmed/27404656
https://www.ncbi.nlm.nih.gov/pubmed/27578839
https://www.ncbi.nlm.nih.gov/pubmed/28314731
https://www.ncbi.nlm.nih.gov/pubmed/29802145
https://www.ncbi.nlm.nih.gov/pubmed/29096915
https://www.ncbi.nlm.nih.gov/pubmed/16098427
https://www.ncbi.nlm.nih.gov/pubmed/18308689
https://www.ncbi.nlm.nih.gov/pubmed/25983180
https://www.ncbi.nlm.nih.gov/pubmed/24531393
https://www.ncbi.nlm.nih.gov/pubmed/20142195
https://www.ncbi.nlm.nih.gov/pubmed/29205789
https://www.ncbi.nlm.nih.gov/pubmed/28119044
https://www.ncbi.nlm.nih.gov/pubmed/27390995
https://www.ncbi.nlm.nih.gov/pubmed/29688182
https://www.ncbi.nlm.nih.gov/pubmed/26315734
https://www.ncbi.nlm.nih.gov/pubmed/26649651
https://www.ncbi.nlm.nih.gov/pubmed/24694540
https://www.ncbi.nlm.nih.gov/pubmed/15201619
https://www.ncbi.nlm.nih.gov/pubmed/24753036
https://www.ncbi.nlm.nih.gov/pubmed/29407132
https://www.ncbi.nlm.nih.gov/pubmed/28476515
https://www.ncbi.nlm.nih.gov/pubmed/20170870
https://www.ncbi.nlm.nih.gov/pubmed/25382239
https://www.ncbi.nlm.nih.gov/pubmed/27561190
https://www.ncbi.nlm.nih.gov/pubmed/22402070
https://www.ncbi.nlm.nih.gov/pubmed/26046732
https://www.ncbi.nlm.nih.gov/pubmed/21349461
https://www.ncbi.nlm.nih.gov/pubmed/26189193
https://www.ncbi.nlm.nih.gov/pubmed/28797429
https://www.ncbi.nlm.nih.gov/pubmed/29706508
https://www.ncbi.nlm.nih.gov/pubmed/25338948
https://www.ncbi.nlm.nih.gov/pubmed/29808821
https://www.ncbi.nlm.nih.gov/pubmed/24332422
https://www.ncbi.nlm.nih.gov/pubmed/28318134
https://www.ncbi.nlm.nih.gov/pubmed/23375252
https://www.ncbi.nlm.nih.gov/pubmed/23413111
https://www.ncbi.nlm.nih.gov/pubmed/25828320
https://www.ncbi.nlm.nih.gov/pubmed/29974508

132

Pty
e

996.

997.

998.

999.

1000.

1001.

1002.

1003.

1004.

1005.

1006.

1007.

1008.

1009.

1010.

1011.

1012.

1013.

1014.

1015.

1016

EEIIREEDMATIHES A FF A >

investigators. A randomized multicentre trial to compare revascular-
ization with optimal medical therapy for the treatment of chronic total
coronary occlusions. Eur Heart J 2018; 39: 2484-2493. PMID:
29722796

Morcos SK, Thomsen HS, Webb JA. Contrast-media-induced neph-
rotoxicity: a consensus report. Contrast Media Safety Committee, Eu-
ropean Society of Urogenital Radiology (ESUR). Eur Radiol 1999; 9:
1602-1613. PMID: 10525875

AKI (BEBEE) B4 P74 EERS, HARBRY %,
HASERERESS, . AKL (BYEERE) B3I N7 1>~
2016. https://cdn.jsn.or.jp/guideline/pdf/419-533.pdf

Kidney Disease: Improving Global Outcomes(KDIGO). KDIGO
clinical practice guideline for acute kidney injury. Kidney Int Suppl
2012; 2: 1-138. http://portaldeboaspraticas.iff.fiocruz.br/wp-content/
uploads/2018/01/KDIGO-AKI-Guideline.pdf

Silver SA, Shah PM, Chertow GM, et al. Risk prediction models for
contrast induced nephropathy: systematic review. BM.J 2015; 351:
h4395. PMID: 26316642

HABMSA S - HAREERGIHF S - HAERGS S, B
BB 2 I — FEZHBICHET 274 FF 1 22018 H(E
%1 2018.

Mueller C, Buerkle G, Buettner HJ, et al. Prevention of contrast me-
dia-associated nephropathy: randomized comparison of 2 hydration
regimens in 1620 patients undergoing coronary angioplasty. Arch In-
tern Med 2002; 162: 329-336. PMID: 11822926

Merten GJ, Burgess WP, Gray LV, et al. Prevention of contrast-in-
duced nephropathy with sodium bicarbonate: a randomized controlled
trial. JAMA 2004; 291: 2328-2334. PMID: 15150204

Cruz DN, Goh CY, Marenzi G, et al. Renal replacement therapies for
prevention of radiocontrast-induced nephropathy: a systematic re-
view. Am J Med 2012; 125: 66-78.e3. PMID: 22195531

Vogt B, Ferrari P, Schonholzer C, et al. Prophylactic hemodialysis af-
ter radiocontrast media in patients with renal insufficiency is poten-
tially harmful. Am J Med 2001; 111: 692-698. PMID: 11747848
Ogilby JD, Kopelman HA, Klein LW, et al. Adequate heparinization
during PTCA: assessment using activated clotting times. Cathet Car-
diovasc Diagn 1989; 18: 206-209. PMID: 2605621

Narins CR, Hillegass WB, Nelson CL, et al. Relation between acti-
vated clotting time during angioplasty and abrupt closure. Circulation
1996; 93: 667-671. PMID: 8640994

Popma JJ, Satler LF, Pichard AD, et al. Vascular complications after
balloon and new device angioplasty. Circulation 1993; 88: 1569-
1578. PMID: 8403304

Lewis BE, Wallis DE, Berkowitz SD, et al. ARG-911 Study Investi-
gators. Argatroban anticoagulant therapy in patients with heparin-in-
duced thrombocytopenia. Circulation 2001; 103: 1838-1843. PMID:
11294800

Suzuki S, Sakamoto S, Koide M, et al. Effective anticoagulation by
argatroban during coronary stent implantation in a patient with hepa-
rin-induced thrombocytopenia. Thromb Res 1997; 88: 499-502.
PMID: 9610961

Leon MB, Baim DS, Popma JJ, et al. Stent Anticoagulation Resteno-
sis Study Investigators. A clinical trial comparing three antithrombot-
ic-drug regimens after coronary-artery stenting. N Engl J Med 1998;
339: 1665-1671. PMID: 9834303

Kimura T, Morimoto T, Nakagawa Y, et al. j-Cypher Registry Investi-
gators. Antiplatelet therapy and stent thrombosis after sirolimus-elut-
ing stent implantation. Circulation 2009; 119: 987-995. PMID:
19204304

Kimura T, Morimoto T, Nakagawa Y, et al. Antiplatelet therapy and
long-term clinical outcome after sirolimus-eluting stent implantation:
S-year outcome of the j-Cypher registry. Cardiovasc Interv Ther
2012; 27: 181-188. PMID: 22695921

Schulz-Schiipke S, Byrne RA, Ten Berg JM, et al. Intracoronary
Stenting and Antithrombotic Regimen: Safety And EFficacy of 6
Months Dual Antiplatelet Therapy After Drug-Eluting Stenting (IS-
AR-SAFE) Trial Investigators. ISAR-SAFE: a randomized, dou-
ble-blind, placebo-controlled trial of 6 vs. 12 months of clopidogrel
therapy after drug-eluting stenting. Eur Heart J 2015; 36: 1252-1263.
PMID: 25616646

Didier R, Morice MC, Barragan P, et al. 6- versus 24-month dual an-
tiplatelet therapy after implantation of drug-eluting stents in patients
nonresistant to aspirin: final results of the ITALIC Trial (Is there a life
for DES after discontinuation of clopidogrel). JACC Cardiovasc In-
terv 2017; 10: 1202-1210. PMID: 28641840

Colombo A, Chieffo A, Frasheri A, et al. Second-generation
drug-eluting stent implantation followed by 6- versus 12-month dual
antiplatelet therapy: the SECURITY randomized clinical trial. J Am
Coll Cardiol 2014; 64: 2086-2097. PMID: 25236346

. Nakamura M, lijima R, Ako J, et al. NIPPON Investigators. Dual an-

1017.

1018.

1019.

1020.

1021.

1022.

1023.

1024.

1025.

1026.

1027.

1028.

1029.

1030.

1031.

1032.

1033.

tiplatelet therapy for 6 versus 18 months after biodegradable polymer
drug-eluting stent implantation. JACC Cardiovasc Interv 2017; 10:
1189-1198. PMID: 28641838

Smits PC, Vlachojannis GJ, McFadden EP, et al. Final 5-year fol-
low-up of a randomized controlled trial of everolimus- and pacli-
taxel-eluting stents for coronary revascularization in daily practice:
The COMPARE Trial (a trial of everolimus-eluting stents and pacli-
taxel stents for coronary revascularization in daily practice). JACC
Cardiovasc Interv 2015; 8: 1157-1165. PMID: 26210806

Levine GN, Bates ER, Bittl JA, et al. 2016 ACC/AHA Guideline fo-
cused update on duration of dual antiplatelet therapy in patients with
coronary artery disease: a report of the American College of Cardiol-
ogy/American Heart Association Task Force on Clinical Practice
Guidelines. Circulation 2016; 134: e123-e155. PMID: 27026020
Valgimigli M, Bueno H, Byrne RA, et al. 2017 ESC focused update
on dual antiplatelet therapy in coronary artery disease developed in
collaboration with EACTS: The Task Force for dual antiplatelet ther-
apy in coronary artery disease of the European Society of Cardiology
(ESC) and of the European Association for Cardio-Thoracic Surgery
(EACTS). Eur Heart J 2018; 39: 213-260. PMID: 28886622
Natsuaki M, Morimoto T, Yamamoto E, et al. One-year outcome of a
prospective trial stopping dual antiplatelet therapy at 3 months after
everolimus-eluting cobalt-chromium stent implantation: ShortT and
OPtimal duration of Dual AntiPlatelet Therapy after everolimus-elut-
ing cobalt-chromium stent (STOPDAPT) trial. Cardiovasc Interv
Ther 2016; 31: 196-209. PMID: 26518420

Harjai KJ, Shenoy C, Orshaw P, et al. Dual antiplatelet therapy for
more than 12 months after percutaneous coronary intervention: in-
sights from the Guthrie PCI Registry. Heart 2009; 95: 1579-1586.
PMID: 19549619

Park SJ, Park DW, Kim YH, et al. Duration of dual antiplatelet thera-
py after implantation of drug-eluting stents. N Engl J Med 2010; 362:
1374-1382. PMID: 20231231

Tada T, Natsuaki M, Morimoto T, et al. CREDO-Kyoto PCI/CABG
Registry Cohort-2 Investigators. Duration of dual antiplatelet therapy
and long-term clinical outcome after coronary drug-eluting stent im-
plantation: landmark analyses from the CREDO-Kyoto PCI/CABG
Registry Cohort-2. Circ Cardiovasc Interv 2012; 5: 381-391. PMID:
22619260

Costa F, van Klaveren D, James S, et al. PRECISE-DAPT Study In-
vestigators. Derivation and validation of the predicting bleeding com-
plications in patients undergoing stent implantation and subsequent
dual antiplatelet therapy (PRECISE-DAPT) score: a pooled analysis
of individual-patient datasets from clinical trials. Lancet 2017; 389:
1025-1034. PMID: 28290994

Yeh RW, Secemsky E, Kereiakes DJ, et al. 2015 late-breaking clinical
trial abstracts: individualizing treatment duration of dual antiplatelet
therapy after percutaneous coronary intervention: an analysis of the
DAPT study. Circulation 2015; 132: 2272. PMID: 26644250
Natsuaki M, Morimoto T, Yamaji K, et al. CREDO - Kyoto PCI/
CABG Registry Cohort 2, RESET, and NEXT trial investigators. Pre-
diction of thrombotic and bleeding events after percutaneous coro-
nary intervention: CREDO-Kyoto thrombotic and bleeding risk
scores. J Am Heart Assoc 2018; 7: e008708. PMID: 29789335
Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for the
management of atrial fibrillation developed in collaboration with
EACTS. The Task Force for the management of atrial fibrillation of
the European Society of Cardiology (ESC). Eur Heart J 2016; 37:
2893-2962. PMID: 27567408

Okumura Y, Yokoyama K, Matsumoto N, et al. Current use of direct
oral anticoagulants for atrial fibrillation in Japan: Findings from the
SAKURA AF Registry. J Arrhythm 2017; 33: 289-296. PMID:
28765759

Sutton NR, Seth M, Ruwende C, et al. Outcomes of patients with
atrial fibrillation undergoing percutaneous coronary intervention. J
Am Coll Cardiol 2016; 68: 895-904. PMID: 27561762

Dewilde WJ, Oirbans T, Verheugt FW, et al. WOEST study investiga-
tors. Use of clopidogrel with or without aspirin in patients taking oral
anticoagulant therapy and undergoing percutaneous coronary inter-
vention: an open-label, randomised, controlled trial. Lancet 2013;
381: 1107-1115. PMID: 23415013

Gibson CM, Mehran R, Bode C, et al. Prevention of bleeding in pa-
tients with atrial fibrillation undergoing PCI. N Engl J Med 2016;
375:2423-2434. PMID: 27959713

Cannon CP, Bhatt DL, Oldgren J, et al. RE-DUAL PCI Steering
Committee and Investigators. Dual antithrombotic therapy with dab-
igatran after PCI in atrial fibrillation. N Engl J Med 2017; 377: 1513-
1524. PMID: 28844193

Angiolillo DJ, Goodman SG, Bhatt DL, et al. Antithrombotic therapy
in patients with atrial fibrillation treated with oral anticoagulation un-


https://www.ncbi.nlm.nih.gov/pubmed/29722796
https://www.ncbi.nlm.nih.gov/pubmed/10525875
https://cdn.jsn.or.jp/guideline/pdf/419-533.pdf
http://portaldeboaspraticas.iff.fiocruz.br/wp-content/uploads/2018/01/KDIGO-AKI-Guideline.pdf
http://portaldeboaspraticas.iff.fiocruz.br/wp-content/uploads/2018/01/KDIGO-AKI-Guideline.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26316642
https://www.ncbi.nlm.nih.gov/pubmed/11822926
https://www.ncbi.nlm.nih.gov/pubmed/15150204
https://www.ncbi.nlm.nih.gov/pubmed/22195531
https://www.ncbi.nlm.nih.gov/pubmed/11747848
https://www.ncbi.nlm.nih.gov/pubmed/2605621
https://www.ncbi.nlm.nih.gov/pubmed/8640994
https://www.ncbi.nlm.nih.gov/pubmed/8403304
https://www.ncbi.nlm.nih.gov/pubmed/11294800
https://www.ncbi.nlm.nih.gov/pubmed/9610961
https://www.ncbi.nlm.nih.gov/pubmed/9834303
https://www.ncbi.nlm.nih.gov/pubmed/19204304
https://www.ncbi.nlm.nih.gov/pubmed/22695921
https://www.ncbi.nlm.nih.gov/pubmed/25616646
https://www.ncbi.nlm.nih.gov/pubmed/28641840
https://www.ncbi.nlm.nih.gov/pubmed/25236346
https://www.ncbi.nlm.nih.gov/pubmed/28641838
https://www.ncbi.nlm.nih.gov/pubmed/26210806
https://www.ncbi.nlm.nih.gov/pubmed/27026020
https://www.ncbi.nlm.nih.gov/pubmed/28886622
https://www.ncbi.nlm.nih.gov/pubmed/26518420
https://www.ncbi.nlm.nih.gov/pubmed/19549619
https://www.ncbi.nlm.nih.gov/pubmed/20231231
https://www.ncbi.nlm.nih.gov/pubmed/22619260
https://www.ncbi.nlm.nih.gov/pubmed/28290994
https://www.ncbi.nlm.nih.gov/pubmed/26644250
https://www.ncbi.nlm.nih.gov/pubmed/29789335
https://www.ncbi.nlm.nih.gov/pubmed/27567408
https://www.ncbi.nlm.nih.gov/pubmed/28765759
https://www.ncbi.nlm.nih.gov/pubmed/27561762
https://www.ncbi.nlm.nih.gov/pubmed/23415013
https://www.ncbi.nlm.nih.gov/pubmed/27959713
https://www.ncbi.nlm.nih.gov/pubmed/28844193

Sk

1034.

1035.

1036.

1037.

1038.

1039.

1040.

1041.

1042.

1043

1044.

1045.

1046.

1047.

1048.

1049.

1050.

1051.

1052.

1053.

1054

dergoing percutaneous coronary intervention. A north american per-
spective—2018 update. Circulation 2018; 138: 527-536. PMID:
30571525

Steffel J, Verhamme P, Potpara TS, et al. The 2018 European Heart
Rhythm Association Practical Guide on the use of non-vitamin K an-
tagonist oral anticoagulants in patients with atrial fibrillation. Eur
Heart J 2018; 39: 1330-1393. PMID: 29562325

Roffi M, Patrono C, Collet JP, et al. 2015 ESC Guidelines for the
management of acute coronary syndromes in patients presenting
without persistent ST-segment elevation: Task Force for the Manage-
ment of Acute Coronary Syndromes in Patients Presenting without
Persistent ST-Segment Elevation of the European Society of Cardiol-
ogy (ESC). Eur Heart J 2016; 37: 267-315. PMID: 26320110
Giustino G, Chieffo A, Palmerini T, et al. Efficacy and safety of dual
antiplatelet therapy after complex PCI. J Am Coll Cardiol 2016; 68:
1851-1864. PMID: 27595509

Pantely GA, Goodnight SH, Rahimtoola SH, et al. Failure of anti-
platelet and anticoagulant therapy to improve patency of grafts after
coronary-artery bypass: a controlled, randomized study. N Engl J
Med 1979; 301: 962-966. PMID: 386118

McEnany MT, Salzman EW, Mundth ED, et al. The effect of anti-
thrombotic therapy on patency rates of saphenous vein coronary ar-
tery bypass grafts. J Thorac Cardiovasc Surg 1982; 83: 81-89. PMID:
7033673

Gohlke H, Gohlke-Béarwolf C, Stiirzenhofecker P, et al. Improved
graft patency with anticoagulant therapy after aortocoronary bypass
surgery: a prospective, randomized study. Circulation 1981; 64: 1122-
1127. PMID: 6972824

Fremes SE, Levinton C, Naylor CD, et al. Optimal antithrombotic
therapy following aortocoronary bypass: a meta-analysis. Eur J Car-
diothorac Surg 1993; 7: 169-180. PMID: 8481254

Post Coronary Artery Bypass Graft Trial Investigators. The effect of
aggressive lowering of low-density lipoprotein cholesterol levels and
low-dose anticoagulation on obstructive changes in saphenous-vein
coronary-artery bypass grafts. N Engl J Med 1997; 336: 153-162.
PMID: 8992351

Rothberg MB, Celestin C, Fiore LD, et al. Warfarin plus aspirin after
myocardial infarction or the acute coronary syndrome: meta-analysis
with estimates of risk and benefit. Ann Intern Med 2005; 143: 241-
250. PMID: 16103468

. Anderson E, Dyke C, Levy JH. Anticoagulation strategies for the
management of postoperative atrial fibrillation. Clin Lab Med 2014;
34: 537-561. PMID: 25168941

Special Writing Group. Fuster V, Dyken ML, Vokonas PS, et al. Aspi-
rin as a therapeutic agent in cardiovascular disease. Circulation 1993;
87: 659-675. PMID: 8425313

Antithrombotic Trialists' Collaboration. Collaborative meta-analysis
of randomised trials of antiplatelet therapy for prevention of death,
myocardial infarction, and stroke in high risk patients. BM.J 2002;
324: 71-86. PMID: 11786451

Kulik A, Chan V, Ruel M. Antiplatelet therapy and coronary artery
bypass graft surgery: perioperative safety and efficacy. Expert Opin
Drug Saf2009; 8: 169-182. PMID: 19309245

Chesebro JH, Clements IP, Fuster V, et al. A platelet-inhibitor-drug
trial in coronary-artery bypass operations: benefit of perioperative
dipyridamole and aspirin therapy on early postoperative vein-graft
patency. N Engl J Med 1982; 307: 73-78. PMID: 7045659

Goldman S, Copeland J, Moritz T, et al. Internal mammary artery and
saphenous vein graft patency. Effects of aspirin. Circulation 1990; 82
Suppl: IV237-1V242. PMID: 2225410

Mangano DT. Multicenter Study of Perioperative Ischemia Research
Group. Aspirin and mortality from coronary bypass surgery. N Engl J
Med 2002; 347: 1309-1317. PMID: 12397188

Bybee KA, Powell BD, Valeti U, et al. Preoperative aspirin therapy is
associated with improved postoperative outcomes in patients under-
going coronary artery bypass grafting. Circulation 2005; 112 Suppl:
1286-1292. PMID: 16159833

Sharma GV, Khuri SF, Josa M, et al. The effect of antiplatelet therapy
on saphenous vein coronary artery bypass graft patency. Circulation
1983; 68: 11218-11221. PMID: 6347428

Goldman S, Copeland J, Moritz T, et al. Improvement in early saphe-
nous vein graft patency after coronary artery bypass surgery with an-
tiplatelet therapy: results of a Veterans Administration Cooperative
Study. Circulation 1988; 77: 1324-1332. PMID: 3286040

Kulik A, Ruel M, Jneid H, et al. American Heart Association Council
on Cardiovascular Surgery and Anesthesia. Secondary prevention af-
ter coronary artery bypass graft surgery: a scientific statement from
the American Heart Association. Circulation 2015; 131: 927-964.
PMID: 25679302

. Yusuf S, Zhao F, Mehta SR, et al. Clopidogrel in Unstable Angina to

1055.

1056.

1057.

1058.

1059.

1060.

1061.

1062.

1063.

1064.

1065.

1066.

1067.

1068.

1069.

1070.

1071.

1072.

Prevent Recurrent Events Trial Investigators. Effects of clopidogrel
in addition to aspirin in patients with acute coronary syndromes with-
out ST-segment elevation. N Engl J Med 2001; 345: 494-502. PMID:
11519503

Steinhubl SR, Berger PB, Mann JT 3rd, et al. CREDO Investigators.
Clopidogrel for the reduction of events during observation. Early and
sustained dual oral antiplatelet therapy following percutaneous coro-
nary intervention: a randomized controlled trial. J4MA 2002; 288:
2411-2420. PMID: 12435254

Sun JC, Teoh KH, Lamy A, et al. Randomized trial of aspirin and
clopidogrel versus aspirin alone for the prevention of coronary artery
bypass graft occlusion: the Preoperative Aspirin and Postoperative
Antiplatelets in Coronary Artery Bypass Grafting study. Am Heart J
2010; 160: 1178-1184. PMID: 21146675

Gao G, Zheng Z, PiY, et al. Aspirin plus clopidogrel therapy increas-
es early venous graft patency after coronary artery bypass surgery a
single-center, randomized, controlled trial. J Am Coll Cardiol 2010;
56: 1639-1643. PMID: 21050973

Kulik A, Le May MR, Voisine P, et al. Aspirin plus clopidogrel versus
aspirin alone after coronary artery bypass grafting: the clopidogrel af-
ter surgery for coronary artery disease (CASCADE) Trial. Circulation
2010; 122: 2680-2687. PMID: 21135365

Deo SV, Dunlay SM, Shah IK, et al. Dual anti-platelet therapy after
coronary artery bypass grafting: is there any benefit? A systematic re-
view and meta-analysis. J Card Surg 2013; 28: 109-116. PMID:
23488578

Nocerino AG, Achenbach S, Taylor AJ. Meta-analysis of effect of
single versus dual antiplatelet therapy on early patency of bypass
conduits after coronary artery bypass grafting. Am J Cardiol 2013;
112: 1576-1579. PMID: 24035160

Une D, Al-Atassi T, Kulik A, et al. Impact of clopidogrel plus aspirin
versus aspirin alone on the progression of native coronary artery dis-
ease after bypass surgery: analysis from the Clopidogrel After Sur-
gery for Coronary Artery DiseasE (CASCADE) randomized trial.
Circulation 2014; 130 Suppl: S12-S18. PMID: 25200049

Hage A, Voisine P, Erthal F, et al. Eight-year follow-up of the Clopi-
dogrel After Surgery for Coronary Artery Disease (CASCADE) trial.
J Thorac Cardiovasc Surg 2018; 155: 212-222.¢2. PMID: 28734623
Daida H, Yokoi H, Miyano H, et al. Relation of saphenous vein graft
obstruction to serum cholesterol levels. J Am Coll Cardiol 1995; 25:
193-197. PMID: 7798501

Campeau L, Enjalbert M, Lespérance J, et al. The relation of risk fac-
tors to the development of atherosclerosis in saphenous-vein bypass
grafts and the progression of disease in the native circulation. A study
10 years after aortocoronary bypass surgery. N Engl J Med 1984; 311:
1329-1332. PMID: 6333635

Kulik A, Voisine P, Mathieu P, et al. Statin therapy and saphenous
vein graft disease after coronary bypass surgery: analysis from the
CASCADE randomized trial. Ann Thorac Surg 2011; 92: 1284-1291.
PMID: 21958773

Yang Z, Kozai T, van der Loo B, et al. HMG-CoA reductase inhibi-
tion improves endothelial cell function and inhibits smooth muscle
cell proliferation in human saphenous veins. J Am Coll Cardiol 2000;
36: 1691-1697. PMID: 11079678

Indolfi C, Cioppa A, Stabile E, et al. Effects of hydroxymethylglu-
taryl coenzyme A reductase inhibitor simvastatin on smooth muscle
cell proliferation in vitro and neointimal formation in vivo after vas-
cular injury. J Am Coll Cardiol 2000; 35: 214-221. PMID: 10636283
Baigent C, Blackwell L, Emberson J, et al. Cholesterol Treatment Tri-
alists’ (CTT) Collaboration. Efficacy and safety of more intensive
lowering of LDL cholesterol: a meta-analysis of data from 170,000
participants in 26 randomised trials. Lancet 2010; 376: 1670-1681.
PMID: 21067804

Kulik A, Brookhart MA, Levin R, et al. Impact of statin use on out-
comes after coronary artery bypass graft surgery. Circulation 2008;
118: 1785-1792. PMID: 18852363

Aihara K, Miyauchi K, Kasai T, et al. Long-term efficacy of pravasta-
tin therapy in diabetic patients undergoing complete coronary revas-
cularization. J Atheroscler Thromb 2010; 17: 350-355. PMID:
20154448

Gan HL, Zhang JQ, Bo P, et al. Statins decrease adverse outcomes in
coronary artery bypass for extensive coronary artery disease as well
as left main coronary stenosis. Cardiovasc Ther 2010; 28: 70-79.
PMID: 20398095

Collard CD, Body SC, Shernan SK, et al. Multicenter Study of
Perioperative Ischemia (MCSPI) Research Group, Inc. and the Isch-
emia Research and Education Foundation (IREF) Investigators. Pre-
operative statin therapy is associated with reduced cardiac mortality
after coronary artery bypass graft surgery. J Thorac Cardiovasc Surg
2006; 132: 392-400.e1. PMID: 16872968

133


https://www.ncbi.nlm.nih.gov/pubmed/30571525
https://www.ncbi.nlm.nih.gov/pubmed/29562325
https://www.ncbi.nlm.nih.gov/pubmed/26320110
https://www.ncbi.nlm.nih.gov/pubmed/27595509
https://www.ncbi.nlm.nih.gov/pubmed/386118
https://www.ncbi.nlm.nih.gov/pubmed/7033673
https://www.ncbi.nlm.nih.gov/pubmed/6972824
https://www.ncbi.nlm.nih.gov/pubmed/8481254
https://www.ncbi.nlm.nih.gov/pubmed/8992351
https://www.ncbi.nlm.nih.gov/pubmed/16103468
https://www.ncbi.nlm.nih.gov/pubmed/25168941
https://www.ncbi.nlm.nih.gov/pubmed/8425313
https://www.ncbi.nlm.nih.gov/pubmed/11786451
https://www.ncbi.nlm.nih.gov/pubmed/19309245
https://www.ncbi.nlm.nih.gov/pubmed/7045659
https://www.ncbi.nlm.nih.gov/pubmed/2225410
https://www.ncbi.nlm.nih.gov/pubmed/12397188
https://www.ncbi.nlm.nih.gov/pubmed/16159833
https://www.ncbi.nlm.nih.gov/pubmed/6347428
https://www.ncbi.nlm.nih.gov/pubmed/3286040
https://www.ncbi.nlm.nih.gov/pubmed/25679302
https://www.ncbi.nlm.nih.gov/pubmed/11519503
https://www.ncbi.nlm.nih.gov/pubmed/12435254
https://www.ncbi.nlm.nih.gov/pubmed/21146675
https://www.ncbi.nlm.nih.gov/pubmed/21050973
https://www.ncbi.nlm.nih.gov/pubmed/21135365
https://www.ncbi.nlm.nih.gov/pubmed/23488578
https://www.ncbi.nlm.nih.gov/pubmed/24035160
https://www.ncbi.nlm.nih.gov/pubmed/25200049
https://www.ncbi.nlm.nih.gov/pubmed/28734623
https://www.ncbi.nlm.nih.gov/pubmed/7798501
https://www.ncbi.nlm.nih.gov/pubmed/6333635
https://www.ncbi.nlm.nih.gov/pubmed/21958773
https://www.ncbi.nlm.nih.gov/pubmed/11079678
https://www.ncbi.nlm.nih.gov/pubmed/10636283
https://www.ncbi.nlm.nih.gov/pubmed/21067804
https://www.ncbi.nlm.nih.gov/pubmed/18852363
https://www.ncbi.nlm.nih.gov/pubmed/20154448
https://www.ncbi.nlm.nih.gov/pubmed/20398095
https://www.ncbi.nlm.nih.gov/pubmed/16872968

134

LEEHIREEDMATHES A FF 4 >

1073.

1074.

1075.

1076.

1077.
1078.
1079.

1080.

1081.

1082.

1083

1084.

1085.

1086.

1087.

1088.

1089.

1090.

1091.

1092.

1093.

Billings FT, Pretorius M, Siew ED, et al. Early postoperative statin
therapy is associated with a lower incidence of acute kidney injury
after cardiac surgery. J Cardiothorac Vasc Anesth 2010; 24: 913-920.
PMID: 20599398

Le Manach Y, Godet G, Coriat P, et al. The impact of postoperative
discontinuation or continuation of chronic statin therapy on cardiac
outcome after major vascular surgery. Anesth Analg 2007; 104: 1326-
1333. PMID: 17513620

Frick MH, Syvénne M, Nieminen MS, et al. Lopid Coronary Angiog-
raphy Trial (LOCAT) Study Group. Prevention of the angiographic
progression of coronary and vein-graft atherosclerosis by gemfibrozil
after coronary bypass surgery in men with low levels of HDL choles-
terol. Circulation 1997; 96: 2137-2143. PMID: 9337181

Jones PH, Davidson MH. Reporting rate of rhabdomyolysis with
fenofibrate + statin versus gemfibrozil + any statin. Am J Cardiol

2005; 95: 120-122. PMID: 15619408

Bottorff MB. Statin safety and drug interactions: clinical implications.
Am J Cardiol 2006; 97 Suppl: S27-S31. PMID: 16581325

Lazar HL. Role of statin therapy in the coronary bypass patient. Ann
Thorac Surg 2004; 78: 730-740. PMID: 15276569

McFarlane SI, Muniyappa R, Francisco R, et al. Pleiotropic effects of
statins: lipid reduction and beyond. J Clin Endocrinol Metab 2002;
87: 1451-1458. PMID: 11932263

Werba JP, Tremoli E, Massironi P, et al. Statins in coronary bypass
surgery: rationale and clinical use. Ann Thorac Surg 2003; 76: 2132-
2140. PMID: 14667669

Cimino M, Gelosa P, Gianella A, et al. Statins: multiple mechanisms
of action in the ischemic brain. Neuroscientist 2007; 13: 208-213.
PMID: 17519364

Merla R, Daher IN, Ye Y, et al. Pretreatment with statins may reduce
cardiovascular morbidity and mortality after elective surgery and per-
cutaneous coronary intervention: clinical evidence and possible un-
derlying mechanisms. Am Heart J 2007; 154: 391-402. PMID:
17643594

. Catapano AL, Graham I, De Backer G, et al. 2016 ESC/EAS Guide-

lines for the management of dyslipidaemias. The Task Force for the
Management of Dyslipidaemias of the European Society of Cardiolo-
gy (ESC) and European Atherosclerosis Society (EAS). Eur Heart J
2016; 37: 2999-3058. PMID: 27567407

Shah SJ, Waters DD, Barter P, et al. Intensive lipid-lowering with
atorvastatin for secondary prevention in patients after coronary artery
bypass surgery. J Am Coll Cardiol 2008; 51: 1938-1943. PMID:
18482661

Fulcher J, O'Connell R, Voysey M, et al. Cholesterol Treatment Trial-
ists' (CTT) Collaboration. Efficacy and safety of LDL-lowering ther-
apy among men and women: meta-analysis of individual data from
174,000 participants in 27 randomised trials. Lancet 2015; 385: 1397-
1405. PMID: 25579834

Hata M, Takayama T, Sezai A, et al. Efficacy of aggressive lipid con-
trolling therapy for preventing saphenous vein graft disease. Ann
Thorac Surg 2009; 88: 1440-1444. PMID: 19853088

Ballantyne CM, Houri J, Notarbartolo A, et al. Ezetimibe Study
Group. Effect of ezetimibe coadministered with atorvastatin in 628
patients with primary hypercholesterolemia: a prospective, random-
ized, double-blind trial. Circulation 2003; 107: 2409-2415. PMID:
12719279

Seo SM, Choo EH, Koh YS, et al. Catholic University of Korea, Per-
cutaneous Coronary Intervention Registry investigators. High-density
lipoprotein cholesterol as a predictor of clinical outcomes in patients
achieving low-density lipoprotein cholesterol targets with statins after
percutaneous coronary intervention. Heart 2011; 97: 1943-1950.
PMID: 21665885

Crystal E, Garfinkle MS, Connolly SS, et al. Interventions for pre-
venting post-operative atrial fibrillation in patients undergoing heart
surgery. Cochrane Database Syst Rev 2004: CD003611. PMID:
15495059

Khan MF, Wendel CS, Movahed MR. Prevention of post-coronary
artery bypass grafting (CABG) atrial fibrillation: efficacy of prophy-
lactic beta-blockers in the modern era: a meta-analysis of latest ran-
domized controlled trials. Ann Noninvasive Electrocardiol 2013; 18:
58-68. PMID: 23347027

Connolly SJ, Cybulsky I, Lamy A, et al. B-Blocker Length Of Stay (BLOS)
study. Double-blind, placebo-controlled, randomized trial of prophy-
lactic metoprolol for reduction of hospital length of stay after heart
surgery: the p-Blocker Length Of Stay (BLOS) study. Am Heart J
2003; 145: 226-232. PMID: 12595838

Blessberger H, Kammler J, Domanovits H, et al. Perioperative be-
ta-blockers for preventing surgery-related mortality and morbidity.
Cochrane Database Syst Rev 2014: CD004476. PMID: 25233038
Brinkman W, Herbert MA, O'Brien S, et al. Preoperative p-blocker

1094.

1095.

1096.

1097.

1098.

1099.

1100.

1101.

1102.

1103.

1104.

1105.

1106.

1107.

1108.

1109.

1110.

1111.

use in coronary artery bypass grafting surgery: national database
analysis. JAMA Intern Med 2014; 174: 1320-1327. PMID: 24934977
Packer M, Coats AJ, Fowler MB, et al. Carvedilol Prospective Ran-
domized Cumulative Survival Study Group. Effect of carvedilol on
survival in severe chronic heart failure. N Engl J Med 2001; 344:
1651-1658. PMID: 11386263

Dargie HJ. Effect of carvedilol on outcome after myocardial infarc-
tion in patients with left-ventricular dysfunction: the CAPRICORN
randomised trial. Lancet 2001; 357: 1385-1390. PMID: 11356434
Pfeffer MA, Braunwald E, Moyé LA, et al. The SAVE Investigators.
Effect of captopril on mortality and morbidity in patients with left
ventricular dysfunction after myocardial infarction. Results of the
survival and ventricular enlargement trial. N Engl J Med 1992; 327:
669-677. PMID: 1386652

Yusuf'S, Pitt B, Davis CE, et al. SOLVD Investigators. Effect of enal-
april on survival in patients with reduced left ventricular ejection
fractions and congestive heart failure. N Engl J Med 1991; 325: 293-
302. PMID: 2057034

Levine GN, Bates ER, Blankenship JC, et al. 2011 ACCF/AHA/SCAI
Guideline for percutaneous coronary intervention. A report of the
American College of Cardiology Foundation/American Heart Associ-
ation Task Force on Practice Guidelines and the Society for Cardio-
vascular Angiography and Interventions. J Am Coll Cardiol 2011; 58:
e44-122. PMID: 22070834

Harold JG, Bass TA, Bashore TM, et al. ACCF/AHA/SCAI 2013 up-
date of the clinical competence statement on coronary artery inter-
ventional procedures: a report of the American College of Cardiology
Foundation/American Heart Association/American College of Physi-
cians Task Force on Clinical Competence and Training. J Am Coll
Cardiol 2013; 62: 357-396. PMID: 23665367

Post PN, Kuijpers M, Ebels T, et al. The relation between volume and
outcome of coronary interventions: a systematic review and me-
ta-analysis. Eur Heart J 2010; 31: 1985-1992. PMID: 20511324
Badheka AO, Patel NJ, Grover P, et al. Impact of annual operator and
institutional volume on percutaneous coronary intervention outcomes:
A 5-year United States experience (2005-2009). Circulation 2014;
130: 1392-1406. PMID: 25189214

O'Neill D, Nicholas O, Gale CP, et al. Total center percutaneous coro-
nary intervention volume and 30-day mortality: a contemporary na-
tional cohort study of 427467 elective, urgent, and emergency cases.
Circ Cardiovasc Qual Outcomes 2017; 10: e003186. PMID:
28320707

Inohara T, Kohsaka S, Yamaji K, et al. J-PCI Registry Investigators.
Impact of Institutional and operator volume on short-term outcomes
of percutaneous coronary intervention: a report from the Japanese
Nationwide Registry. JACC Cardiovasc Interv 2017; 10: 918-927.
PMID: 28473114

Committee for Scientific Affairs. Kazui T, Osada H, Fujita H. An at-
tempt to analyze the relation between hospital surgical volume and
clinical outcome. Gen Thorac Cardiovasc Surg 2007; 55: 483-492.
PMID: 18066639

Sakata R, Kuwano H, Yokomise H. Hospital volume and outcomes of
cardiothoracic surgery in Japan: 2005-2009 national survey. Gen Tho-
rac Cardiovasc Surg 2012; 60: 625-638. PMID: 22907200

Miyata H, Motomura N, Ueda Y, et al. Effect of procedural volume
on outcome of coronary artery bypass graft surgery in Japan: implica-
tion toward public reporting and minimal volume standards. J Thorac
Cardiovasc Surg 2008; 135: 1306-1312. PMID: 18544377

Takura T, Tachibana K, Isshiki T, et al. Preliminary report on a
cost-utility analysis of revascularization by percutaneous coronary in-
tervention for ischemic heart disease. Cardiovasc Interv Ther 2017,
32:127-136. PMID: 27230087

Weintraub WS, Boden WE, Zhang Z, et al. Department of Veterans
Affairs Cooperative Studies Program No. 424 (COURAGE Trial) In-
vestigators and Study Coordinators. Cost-effectiveness of percutane-
ous coronary intervention in optimally treated stable coronary pa-
tients. Circ Cardiovasc Qual Outcomes 2008; 1: 12-20. PMID:
20031783

Ferko N, Ferrante G, Hasegawa JT, et al. Cost-effectiveness of percu-
taneous coronary intervention with cobalt-chromium everolimus elut-
ing stents versus bare metal stents: Results from a patient level me-
ta-analysis of randomized trials. Catheter Cardiovasc Interv 2017,
89: 994-1002. PMID: 27527508

Amin AP, Reynolds MR, Lei Y, et al. Cost-effectiveness of everolim-
us- versus paclitaxel-eluting stents for patients undergoing percutane-
ous coronary revascularization (from the SPIRIT-1V Trial). Am J
Cardiol 2012; 110: 765-770. PMID: 22651880

Stone GW, Rizvi A, Newman W, et al. SPIRIT IV Investigators.
Everolimus-eluting versus paclitaxel-eluting stents in coronary artery
disease. N Engl J Med 2010; 362: 1663-1674. PMID: 20445180



https://www.ncbi.nlm.nih.gov/pubmed/20599398
https://www.ncbi.nlm.nih.gov/pubmed/17513620
https://www.ncbi.nlm.nih.gov/pubmed/9337181
https://www.ncbi.nlm.nih.gov/pubmed/15619408
https://www.ncbi.nlm.nih.gov/pubmed/16581325
https://www.ncbi.nlm.nih.gov/pubmed/15276569
https://www.ncbi.nlm.nih.gov/pubmed/11932263
https://www.ncbi.nlm.nih.gov/pubmed/14667669
https://www.ncbi.nlm.nih.gov/pubmed/17519364
https://www.ncbi.nlm.nih.gov/pubmed/17643594
https://www.ncbi.nlm.nih.gov/pubmed/27567407
https://www.ncbi.nlm.nih.gov/pubmed/18482661
https://www.ncbi.nlm.nih.gov/pubmed/25579834
https://www.ncbi.nlm.nih.gov/pubmed/19853088
https://www.ncbi.nlm.nih.gov/pubmed/12719279
https://www.ncbi.nlm.nih.gov/pubmed/21665885
https://www.ncbi.nlm.nih.gov/pubmed/15495059
https://www.ncbi.nlm.nih.gov/pubmed/23347027
https://www.ncbi.nlm.nih.gov/pubmed/12595838
https://www.ncbi.nlm.nih.gov/pubmed/25233038
https://www.ncbi.nlm.nih.gov/pubmed/24934977
https://www.ncbi.nlm.nih.gov/pubmed/11386263
https://www.ncbi.nlm.nih.gov/pubmed/11356434
https://www.ncbi.nlm.nih.gov/pubmed/1386652
https://www.ncbi.nlm.nih.gov/pubmed/2057034
https://www.ncbi.nlm.nih.gov/pubmed/22070834
https://www.ncbi.nlm.nih.gov/pubmed/23665367
https://www.ncbi.nlm.nih.gov/pubmed/20511324
https://www.ncbi.nlm.nih.gov/pubmed/25189214
https://www.ncbi.nlm.nih.gov/pubmed/28320707
https://www.ncbi.nlm.nih.gov/pubmed/28473114
https://www.ncbi.nlm.nih.gov/pubmed/18066639
https://www.ncbi.nlm.nih.gov/pubmed/22907200
https://www.ncbi.nlm.nih.gov/pubmed/18544377
https://www.ncbi.nlm.nih.gov/pubmed/27230087
https://www.ncbi.nlm.nih.gov/pubmed/20031783
https://www.ncbi.nlm.nih.gov/pubmed/27527508
https://www.ncbi.nlm.nih.gov/pubmed/22651880
https://www.ncbi.nlm.nih.gov/pubmed/20445180

Sk

1112.

1113.

1114.

1115.

1116.

1117.

1118.

1119.

1120.

1121.

1122.

1123.

1124.

1125.
1126.

Stone GW, Rizvi A, Sudhir K, et al. SPIRIT IV Investigators. Ran-
domized comparison of everolimus- and paclitaxel-eluting stents. 2-year
follow-up from the SPIRIT (Clinical Evaluation of the XIENCE V
Everolimus Eluting Coronary Stent System) IV trial. J Am Coll Car-
diol 2011; 58: 19-25. PMID: 21514084

Serruys PW, Morice MC, Kappetein AP, et al. SYNTAX Investiga-
tors. Percutaneous coronary intervention versus coronary-artery by-
pass grafting for severe coronary artery disease. N Engl J Med 2009;
360: 961-972. PMID: 19228612

Cohen DJ, Osnabrugge RL, Magnuson EA, et al. SYNTAX Trial In-
vestigators. Cost-effectiveness of percutaneous coronary intervention
with drug-eluting stents versus bypass surgery for patients with
3-vessel or left main coronary artery disease: final results from the
Synergy Between Percutaneous Coronary Intervention With TAXUS
and Cardiac Surgery (SYNTAX) trial. Circulation 2014; 130: 1146-
1157. PMID: 25085960

Osnabrugge RL, Magnuson EA, Serruys PW, et al. SYNTAX trial in-
vestigators. Cost-effectiveness of percutaneous coronary intervention
versus bypass surgery from a Dutch perspective. Heart 2015; 101:
1980-1988. PMID: 26552756

Magnuson EA, Farkouh ME, Fuster V, et al. FREEDOM Trial Inves-
tigators. Cost-effectiveness of percutaneous coronary intervention
with drug eluting stents versus bypass surgery for patients with dia-
betes mellitus and multivessel coronary artery disease: results from
the FREEDOM trial. Circulation 2013; 127: 820-831. PMID:
23277307

Hueb W, Soares PR, Gersh BJ, et al. The medicine, angioplasty, or
surgery study (MASS-II): a randomized, controlled clinical trial of
three therapeutic strategies for multivessel coronary artery disease:
one-year results. J Am Coll Cardiol 2004; 43: 1743-1751. PMID:
15145093

Hueb W, Lopes NH, Gersh BJ, et al. Five-year follow-up of the Med-
icine, Angioplasty, or Surgery Study (MASS II): a randomized con-
trolled clinical trial of 3 therapeutic strategies for multivessel coro-
nary artery disease. Circulation 2007; 115: 1082-1089. PMID:
17339566

Vieira RD, Hueb W, Hlatky M, et al. Cost-effectiveness analysis for
surgical, angioplasty, or medical therapeutics for coronary artery dis-
ease: 5-year follow-up of medicine, angioplasty, or surgery study (MASS)
11 trial. Circulation 2012; 126 Suppl: S145-S150. PMID: 22965975
Zhang Z, Kolm P, Grau-Sepulveda MV, et al. Cost-effectiveness of
revascularization strategies: the ASCERT study. J Am Coll Cardiol
2015; 65: 1-11. PMID: 25572503

Sedlis SP, Hartigan PM, Teo KK, et al. COURAGE Trial Investiga-
tors. Effect of PCI on long-term survival in patients with stable isch-
emic heart disease. N Engl J Med 2015; 373: 1937-1946. PMID:
26559572

Patel MR, Dehmer GJ, Hirshfeld JW, et al. ACCF/SCAI/STS/AATS/
AHA/ASNC 2009 appropriateness criteria for coronary revascular-
ization: a report by the American College of Cardiology Foundation
Appropriateness Criteria Task Force, Society for Cardiovascular An-
giography and Interventions, Society of Thoracic Surgeons, American
Association for Thoracic Surgery, American Heart Association, and
the American Society of Nuclear Cardiology Endorsed by the Ameri-
can Society of Echocardiography, the Heart Failure Society of Ameri-
ca, and the Society of Cardiovascular Computed Tomography. J Am
Coll Cardiol 2009; 53: 530-553. PMID: 19195618

Patel MR, Dehmer GJ, Hirshfeld JW, et al. ACCF/SCAI/STS/AATS/
AHA/ASNC/HFSA/SCCT 2012 Appropriate use criteria for coronary
revascularization focused update: a report of the American College of
Cardiology Foundation Appropriate Use Criteria Task Force, Society
for Cardiovascular Angiography and Interventions, Society of Tho-
racic Surgeons, American Association for Thoracic Surgery, Ameri-
can Heart Association, American Society of Nuclear Cardiology, and
the Society of Cardiovascular Computed Tomography. J Am Coll
Cardiol 2012; 59: 857-881. PMID: 22296741

Patel MR, Calhoon JH, Dehmer GJ, et al. ACC/AATS/AHA/ASE/
ASNC/SCAI/SCCT/STS 2016 Appropriate Use Criteria for Coronary
Revascularization in Patients With Acute Coronary Syndromes: a re-
port of the American College of Cardiology Appropriate Use Criteria
Task Force, American Association for Thoracic Surgery, American
Heart Association, American Society of Echocardiography, American
Society of Nuclear Cardiology, Society for Cardiovascular Angiogra-
phy and Interventions, Society of Cardiovascular Computed Tomog-
raphy, and the Society of Thoracic Surgeons. J Am Coll Cardiol 2017,
69: 570-591. PMID: 28012615

Chan PS, Patel MR, Klein LW, et al. Appropriateness of percutaneous
coronary intervention. JAMA 2011; 306: 53-61. PMID: 21730241
Desai NR, Bradley SM, Parzynski CS, et al. Appropriate use criteria
for coronary revascularization and trends in utilization, patient selec-

1127.

1128.

1129.

1130.

1131.

1132.

1133.

1134.

1135.

1136.

1137.

1138.

1139.

1140.

1141.

1142.

1143.

1144.

1145.

1146.

1147.

1148.

tion, and appropriateness of percutaneous coronary intervention.
JAMA 2015; 314: 2045-2053. PMID: 26551163

Inohara T, Kohsaka S, Miyata H, et al. Appropriateness ratings of
percutaneous coronary intervention in Japan and its association with
the trend of noninvasive testing. JACC Cardiovasc Interv 2014; 7:
1000-1009. PMID: 25234672

Inohara T, Kohsaka S, Ueda I, et al. Application of appropriate use
criteria for percutaneous coronary intervention in Japan. World J Car-
diol 2016; 8: 456-463. PMID: 27621773

Inohara T, Kohsaka S, Miyata H, et al. Appropriateness of coronary
interventions in Japan by the US and Japanese standards. 4m Heart J
2014; 168: 854-861.e11. PMID: 25458648

Nishigaki K, Yamazaki T, Kitabatake A, et al. Japanese Stable Angina
Pectoris Study Investigators. Percutaneous coronary intervention plus
medical therapy reduces the incidence of acute coronary syndrome
more effectively than initial medical therapy only among patients
with low-risk coronary artery disease a randomized, comparative,
multicenter study. JACC Cardiovasc Interv 2008; 1: 469-479. PMID:
19463347

JCS Joint Working Group. Guidelines for elective percutaneous coro-
nary intervention in patients with stable coronary artery disease (JCS
2011) published in 2012--digest version. Circ J 2013; 77: 1590-1607.
PMID: 23657129

Wald DS, Morris JK, Wald NJ, et al. PRAMI Investigators. Random-
ized trial of preventive angioplasty in myocardial infarction. N Engl J
Med 2013; 369: 1115-1123. PMID: 23991625

JEAET A PRIRREREER. PRG0S SOE OB BEAHL
2018. https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-Ho-
kenkyoku/0000197984.pdf

PR MATHEEZ % 2 5 L ToOMYMERHN. HARERE S
JERE 2018; 24: 84-88.

Weisz G, Metzger DC, Caputo RP, et al. Safety and feasibility of ro-
botic percutaneous coronary intervention: PRECISE (Percutaneous
Robotically-Enhanced Coronary Intervention) Study. J Am Coll Car-
diol 2013; 61: 1596-1600. PMID: 23500318

Mahmud E, Naghi J, Ang L, et al. Demonstration of the Safety and
Feasibility of Robotically Assisted Percutaneous Coronary Interven-
tion in Complex Coronary Lesions: Results of the CORA-PCI Study
(Complex Robotically Assisted Percutaneous Coronary Intervention).
JACC Cardiovasc Interv 2017; 10: 1320-1327. PMID: 28683937
Kapur V, Smilowitz NR, Weisz G. Complex robotic-enhanced percu-
taneous coronary intervention. Catheter Cardiovasc Interv 2014; 83:
915-921. PMID: 24167108

Bezerra HG, Mehanna E, W Vetrovec G, et al. Longitudinal geo-
graphic miss (LGM) in robotic assisted versus manual percutaneous
coronary interventions. J Interv Cardiol 2015; 28: 449-455. PMID:
26489972

Harskamp RE. Current state and future direction of hybrid coronary
revascularization. Curr Opin Cardiol 2015; 30: 643-649. PMID:
26447502

Harskamp RE, Zheng Z, Alexander JH, et al. Status quo of hybrid
coronary revascularization for multi-vessel coronary artery disease.
Ann Thorac Surg 2013; 96: 2268-2277. PMID: 24446561

Gosev I, Leacche M. Hybrid coronary revascularization: the future of
coronary artery bypass surgery or an unfulfilled promise? Circulation
2014; 130: 869-871. PMID: 25055813

Weintraub WS, Grau-Sepulveda MV, Weiss JM, et al. Comparative
effectiveness of revascularization strategies. N Engl J Med 2012; 366:
1467-1476. PMID: 22452338

Shahian DM, O'Brien SM, Sheng S, et al. Predictors of long-term
survival after coronary artery bypass grafting surgery: results from
the Society of Thoracic Surgeons Adult Cardiac Surgery Database (the
ASCERT study). Circulation 2012; 125: 1491-1500. PMID: 22361330
Bonatti J, Lehr E, Vesely MR, et al. Hybrid coronary revasculariza-
tion: which patients? When? How? Curr Opin Cardiol 2010; 25: 568-
574. PMID: 20885316

Repossini A, Tespili M, Saino A, et al. Hybrid coronary revascular-
ization in 100 patients with multivessel coronary disease. Ann Thorac
Surg 2014; 98: 574-581. PMID: 24968765

Avgerinos DV, Charitakis K. Hybrid coronary revascularization: pres-
ent and future. Hellenic J Cardiol 2015; 56: 193-196. PMID:
26021239

Harskamp RE, Puskas JD, Tijssen JG, et al. Comparison of hybrid
coronary revascularization versus coronary artery bypass grafting in
patients>65 years with multivessel coronary artery disease. Am J
Cardiol 2014; 114: 224-229. PMID: 24878119

Harskamp RE, Bagai A, Halkos ME, et al. Clinical outcomes after
hybrid coronary revascularization versus coronary artery bypass sur-
gery: a meta-analysis of 1,190 patients. Am Heart J 2014; 167: 585-
592. PMID: 24655709

135


https://www.ncbi.nlm.nih.gov/pubmed/21514084
https://www.ncbi.nlm.nih.gov/pubmed/19228612
https://www.ncbi.nlm.nih.gov/pubmed/25085960
https://www.ncbi.nlm.nih.gov/pubmed/26552756
https://www.ncbi.nlm.nih.gov/pubmed/23277307
https://www.ncbi.nlm.nih.gov/pubmed/15145093
https://www.ncbi.nlm.nih.gov/pubmed/17339566
https://www.ncbi.nlm.nih.gov/pubmed/22965975
https://www.ncbi.nlm.nih.gov/pubmed/25572503
https://www.ncbi.nlm.nih.gov/pubmed/26559572
https://www.ncbi.nlm.nih.gov/pubmed/19195618
https://www.ncbi.nlm.nih.gov/pubmed/22296741
https://www.ncbi.nlm.nih.gov/pubmed/28012615
https://www.ncbi.nlm.nih.gov/pubmed/21730241
https://www.ncbi.nlm.nih.gov/pubmed/26551163
https://www.ncbi.nlm.nih.gov/pubmed/25234672
https://www.ncbi.nlm.nih.gov/pubmed/27621773
https://www.ncbi.nlm.nih.gov/pubmed/25458648
https://www.ncbi.nlm.nih.gov/pubmed/19463347
https://www.ncbi.nlm.nih.gov/pubmed/23657129
https://www.ncbi.nlm.nih.gov/pubmed/23991625
https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-Hokenkyoku/0000197984.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-Hokenkyoku/0000197984.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23500318
https://www.ncbi.nlm.nih.gov/pubmed/28683937
https://www.ncbi.nlm.nih.gov/pubmed/24167108
https://www.ncbi.nlm.nih.gov/pubmed/26489972
https://www.ncbi.nlm.nih.gov/pubmed/26447502
https://www.ncbi.nlm.nih.gov/pubmed/24446561
https://www.ncbi.nlm.nih.gov/pubmed/25055813
https://www.ncbi.nlm.nih.gov/pubmed/22452338
https://www.ncbi.nlm.nih.gov/pubmed/22361330
https://www.ncbi.nlm.nih.gov/pubmed/20885316
https://www.ncbi.nlm.nih.gov/pubmed/24968765
https://www.ncbi.nlm.nih.gov/pubmed/26021239
https://www.ncbi.nlm.nih.gov/pubmed/24878119
https://www.ncbi.nlm.nih.gov/pubmed/24655709

136

LEEHIREEDMATHES A FF 4 >

1149.

1150.
1151.

1152.

1153.

1154.

1155.

1156.

1157.

1158.

1159.

1160.

1161.

1162.

1163.

1164.

Panoulas VF, Colombo A, Margonato A, et al. Hybrid coronary revas-
cularization: promising, but yet to take off. J Am Coll Cardiol 2015,
65: 85-97. PMID: 25572514

Saha T, Naqvi SY, Goldberg S. Hybrid Revascularization: A Review.
Cardiology 2018; 140: 35-44. PMID: 29734170

Harskamp RE, Vassiliades TA, Mehta RH, et al. Comparative Effec-
tiveness of Hybrid Coronary Revascularization vs Coronary Artery
Bypass Grafting. J Am Coll Surg 2015; 221: 326-334.el. PMID:
25899734

Rosenblum JM, Harskamp RE, Hoedemaker N, et al. Hybrid coro-
nary revascularization versus coronary artery bypass surgery with bi-
lateral or single internal mammary artery grafts. J Thorac Cardiovasc
Surg 2016; 151: 1081-1089. PMID: 26687889

Phan K, Wong S, Wang N, et al. Hybrid coronary revascularization
versus coronary artery bypass surgery: systematic review and me-
ta-analysis. Int J Cardiol 2015; 179: 484-488. PMID: 25465811
Gasior M, Zembala MO, Tajstra M, et al. POL-MIDES (HYBRID)
Study Investigators. Hybrid revascularization for multivessel coro-
nary artery disease. JACC Cardiovasc Interv 2014; 7: 1277-1283.
PMID: 25459040

Tajstra M, Hrapkowicz T, Hawranek M, et al. POL-MIDES Study In-
vestigators. Hybrid coronary revascularization in selected patients
with multivessel disease: 5-year clinical outcomes of the prospective
randomized pilot study. JACC Cardiovasc Interv 2018; 11: 847-852.
PMID: 29680218

Puskas JD, Halkos ME, DeRose JJ, et al. Hybrid coronary revascular-
ization for the treatment of multivessel coronary artery disease: a
multicenter observational study. J Am Coll Cardiol 2016; 68: 356-
365. PMID: 27443431

Ejiofor JI, Leacche M, Byrne JG. Robotic CABG and hybrid ap-
proaches: the current landscape. Prog Cardiovasc Dis 2015; 58: 356-
364. PMID: 26319496

Adams C, Burns DJ, Chu MW, et al. Single-stage hybrid coronary re-
vascularization with long-term follow-up. Eur J Cardiothorac Surg
2014; 45: 438-443. PMID: 23956269

Kiaii B, McClure RS, Stewart P, et al. Simultaneous integrated coro-
nary artery revascularization with long-term angiographic follow-up.
J Thorac Cardiovasc Surg 2008; 136: 702-708. PMID: 18805275
Calafiore AM, Giammarco GD, Teodori G, et al. Left anterior de-
scending coronary artery grafting via left anterior small thoracotomy
without cardiopulmonary bypass. Ann Thorac Surg 1996; 61: 1658-
1665. PMID: 8651765

Giiler M, Kirali K, Toker ME, et al. Different CABG methods in pa-
tients with chronic obstructive pulmonary disease. Ann Thorac Surg
2001; 71: 152-157. PMID: 11216737

McGinn JT, Usman S, Lapierre H, et al. Minimally invasive coronary
artery bypass grafting: dual-center experience in 450 consecutive pa-
tients. Circulation 2009; 120 Suppl: S78-S84. PMID: 19752390

Chan V, Lapierre H, Sohmer B, et al. Handsewn proximal anastomo-
ses onto the ascending aorta through a small left thoracotomy during
minimally invasive multivessel coronary artery bypass grafting: a
stepwise approach to safety and reproducibility. Semin Thorac Car-
diovasc Surg 2012; 24: 79-83. PMID: 22643668

Lapierre H, Chan V, Sohmer B, et al. Minimally invasive coronary
artery bypass grafting via a small thoracotomy versus off-pump: a
case-matched study. Eur J Cardiothorac Surg 2011; 40: 804-810.
PMID: 21393011

1165.

1166.

1167.

1168.

1169.

1170.

1171.

1172.

1173.

1174.

1175.

1176.

1177.

1178.

1179.

Ruel M, Shariff MA, Lapierre H, et al. Results of the minimally inva-
sive coronary artery bypass grafting angiographic patency study. J
Thorac Cardiovasc Surg 2014; 147: 203-208. PMID: 24183338
Halkos ME, Walker PF, Vassiliades TA, et al. Clinical and angio-
graphic results after hybrid coronary revascularization. Ann Thorac
Surg 2014; 97: 484-490. PMID: 24140212

Harskamp RE, Walker PF, Alexander JH, et al. Clinical outcomes of
hybrid coronary revascularization versus coronary artery bypass sur-
gery in patients with diabetes mellitus. Am Heart J 2014; 168: 471-
478. PMID: 25262256

Zhou S, Fang Z, Xiong H, et al. Effect of one-stop hybrid coronary
revascularization on postoperative renal function and bleeding: a
comparison study with off-pump coronary artery bypass grafting sur-
gery. J Thorac Cardiovasc Surg 2014; 147: 1511-1516.e1. PMID:
23879931

Boivie P, Edstrom C, Engstrom KG. Side differences in cerebrovas-
cular accidents after cardiac surgery: a statistical analysis of neuro-
logic symptoms and possible implications for anatomic mechanisms
of aortic particle embolization. J Thorac Cardiovasc Surg 2005; 129:
591-598. PMID: 15746743

Gao C, Yang M, Wu Y, et al. Early and midterm results of totally en-
doscopic coronary artery bypass grafting on the beating heart. J Tho-
rac Cardiovasc Surg 2011; 142: 843-849. PMID: 21388642

Bonaros N, Schachner T, Wiedemann D, et al. Closed chest hybrid
coronary revascularization for multivessel disease - current concepts
and techniques from a two-center experience. Eur J Cardiothorac
Surg 2011; 40: 783-787. PMID: 21459599

Karagoz HY, Sonmez B, Bakkaloglu B, et al. Coronary artery bypass
grafting in the conscious patient without endotracheal general anes-
thesia. Ann Thorac Surg 2000; 70: 91-96. PMID: 10921688

Karagoz HY, Kurtoglu M, Bakkaloglu B, et al. Coronary artery by-
pass grafting in the awake patient: three years' experience in 137 pa-
tients. J Thorac Cardiovasc Surg 2003; 125: 1401-1404. PMID:
12830060

Sawa Y, Miyagawa S. Present and future perspectives on cell sheet-
based myocardial regeneration therapy. Biomed Res Int 2013;2013:
583912. PMID: 24369013

Yoshikawa Y, Miyagawa S, Toda K, et al. Myocardial regenerative
therapy using a scaffold-free skeletal-muscle-derived cell sheet in pa-
tients with dilated cardiomyopathy even under a left ventricular assist
device: a safety and feasibility study. Surg Today 2018; 48: 200-210.
PMID: 28821963

Miyagawa S, Domae K, Yoshikawa Y, et al. Phase I Clinical Trial of
Autologous Stem Cell-Sheet Transplantation Therapy for Treating
Cardiomyopathy. J Am Heart Assoc 2017; 6: ¢003918. PMID:
28381469

Sawa Y, Yoshikawa Y, Toda K, et al. Safety and Efficacy of Autolo-
gous Skeletal Myoblast Sheets (TCD-51073) for the Treatment of Se-
vere Chronic Heart Failure Due to Ischemic Heart Disease. Circ J
2015; 79: 991-999. PMID: 25912561

Miyagawa S, Fukushima S, Imanishi Y, et al. Building a new treat-
ment for heart failure-transplantation of induced pluripotent stem
cell-derived cells into the heart. Curr Gene Ther 2016; 16: 5-13.
PMID: 26785736

Medical Professionalism Project. Medical professionalism in the new
millennium: a physicians' charter. Lancet 2002; 359: 520-522. PMID:
11853819


https://www.ncbi.nlm.nih.gov/pubmed/25572514
https://www.ncbi.nlm.nih.gov/pubmed/29734170
https://www.ncbi.nlm.nih.gov/pubmed/25899734
https://www.ncbi.nlm.nih.gov/pubmed/26687889
https://www.ncbi.nlm.nih.gov/pubmed/25465811
https://www.ncbi.nlm.nih.gov/pubmed/25459040
https://www.ncbi.nlm.nih.gov/pubmed/29680218
https://www.ncbi.nlm.nih.gov/pubmed/27443431
https://www.ncbi.nlm.nih.gov/pubmed/26319496
https://www.ncbi.nlm.nih.gov/pubmed/23956269
https://www.ncbi.nlm.nih.gov/pubmed/18805275
https://www.ncbi.nlm.nih.gov/pubmed/8651765
https://www.ncbi.nlm.nih.gov/pubmed/11216737
https://www.ncbi.nlm.nih.gov/pubmed/19752390
https://www.ncbi.nlm.nih.gov/pubmed/22643668
https://www.ncbi.nlm.nih.gov/pubmed/21393011
https://www.ncbi.nlm.nih.gov/pubmed/24183338
https://www.ncbi.nlm.nih.gov/pubmed/24140212
https://www.ncbi.nlm.nih.gov/pubmed/25262256
https://www.ncbi.nlm.nih.gov/pubmed/23879931
https://www.ncbi.nlm.nih.gov/pubmed/15746743
https://www.ncbi.nlm.nih.gov/pubmed/21388642
https://www.ncbi.nlm.nih.gov/pubmed/21459599
https://www.ncbi.nlm.nih.gov/pubmed/10921688
https://www.ncbi.nlm.nih.gov/pubmed/12830060
https://www.ncbi.nlm.nih.gov/pubmed/24369013
https://www.ncbi.nlm.nih.gov/pubmed/28821963
https://www.ncbi.nlm.nih.gov/pubmed/28381469
https://www.ncbi.nlm.nih.gov/pubmed/25912561
https://www.ncbi.nlm.nih.gov/pubmed/26785736
https://www.ncbi.nlm.nih.gov/pubmed/11853819

	名称未設定



