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Figure 1.1 The change of the cause of death in Japan

Figure 1.2 Structure of this Study Report

Figure 2.1 Angiography of left coronary artery

Figure 2.2 CYPHER SELECT+

Figure 2.3 Crush stenting with CYPHER

Figure 2.4 Culotte stenting with CYPHER

Figure 2.5 Culotte stenting with Taxus

Figure 2.6 Xience V

Figure 2.7 Integrity

Figure 2.8 Nobori

Figure 3.1 Three-dimensional elastic left main true bifurcation
models produced using CT-based angle data of 209
patients.

Figure 3.2 Stent deployment procedure using culotte
stenting in left main bifurcation models.

Figure 3.3 Quantification of ISA volume using micro-CT

Figure 3.4 ISA volume. Effect of one-time and three-time stent
expansion

Figure 3.5 ISA volume: Effect of the stent platform design.

Figure 3.6 ISA volume: Effect of left main bifurcation angles
between LMT and LCx.

Figure 3.7 ISA volume: Effect of stent-diameter selection for
side branch.

Figure 4.1 The three-dimensional elastic left main bifurcated



Figure 4.2
Figure 4.3

Figure 4.4

Figure 4.5

coronary artery model.

Stent deployment procedures.

The micro-CT analysis of the incomplete stent
apposition (ISA) area yielded by jailed struts at LCx
ostium.

The incomplete stent apposition areas detected by
the micro-CT analysis.

Effects of multiple kissing balloon inflation (KBI) and
stent platform design on the incomplete stent
apposition (ISA) area yielded by jailed struts at LCx

ostium.
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Tablel.1 2011 ACCF/AHA/SCAI Guideline for Percutaneous

Table 1.2
Table 1.3

Tablel.4
Table2.1
Table2.2

Table2.3

Coronary Intervention

Scoring Methods of SYNTAX SCORE

2014 ESC/EACTS Guidelines on myocardial
revascularization ~The Task Force on Myocardial
Revascularization of the European Society of
Cardiology (ESC) and the European Association for
Cardio-Thoracic Surgery (EACTS)

Indications of PCI and CABG (JCS 2011)
Characteristics of included studies

Effect of PCI on death, MI, stroke, and repeat
revascularization

Forest plot of RCTs comparing the effect of CABG on



MI to that of PCI with DES

Table2.4 Effect of PCI on death, MI, stroke, and repeat
revascularization

Table2.5 Forest plot of RCTs comparing the effect of CABG on
repeat revascularization to that of PCI with DES

Table 4. 1 Balloon Size, Duration, Pressure for Procedure
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1.1 BF5eHE &

BEFD 30 AFEARDARICKIT HEE 10 HAHTZ 0 OFETHREEIL, Tk E 7R E
M EY ) DDERE] © B2 o708, TIKESRE] ORI Tk o8
Iz kv Fak 23 FLIRT TS A TORE) THiZk) OlEE 72> T
% (Figurel.1), (DRBIELMEN U 7o ek OB E I XBIAREEL O = 2 R K & 32
HENRE RO H 5, HENRE RS ERT DJRK & U TFER, MR E V-
IS REGRF- O £ (1, 2], mlEfiE [3-61 BERpE [7-10] BYHE [11-14],
Z L TR [15-17T]F DR KA F R RESEHEL TS ESnTWD, il
SiE - DAEZETR & 2 REBARER & T 5 BRI RE L CITAFEVRIRE 15735
FEENTETWDER, BARIZEBITD 2010 FEORMELFEEDOETRITIAD 10
FNHT=Y, FrE38.2 N, &t29.5 N, LTI TATHY, LIRED 42%
ZHOTEY, BICHEMREZR ESEL0ERH DS (CFEk 22 4 (2010) A M
Efestat (feEH0 o) (18],
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1.2 FEEIRREBIZHT HIEROEE
1.2.1 HWinik
PO U CIENIRIED S —RIRE S Tnb,  WIRIIEIL, F51ERFD
DR % B 8 2 VIR T 5 72D T s, BICHEH SN D3AIE LT
N 2R HRREE LT MERUR, T U AT v A WARESR (ACE)
PLESE, P/ MRS RSH Y . BEOERICADE THAADETHAT 5,
LU, EBEIROPEAZRDSELT U, A2 L0 RN O DA M 78 IS HEH L
TG A IR DO A TIHER Z L E ST D Z ENHEEELE 720 | e HEST
T 5 L BRI ZE D RIES Z AR O B & o720 MOTER & DOl
HEDEDNE L 72 5 [20],
1.2.2 H&EIR/NA /SR F 5 7 KMl (coronary artery bypass graft surgery:
CABG)
1967 4 René Favaloro (2 X = TH—FI H 0 CABG 235l S 4v, Z D&M kO 5%R
ROEHERINBL T & U THEAS 0 E A L7z, CABG 1331 /R A Tl E 72 1L B R
INA N2 & B RETAL, BE RN ONEIIRCKEREAR A FV T, KREIR &
IR RS/ FAZEE 7y DR Z WG S LM TH 0 | MFEpAE s -CrAZER
ZAE A U TR O D) % LT 5 72, A OB BIfR 72 < —E DR T
T ZENTE D, BIRD CABG IZFH N RAF TLIE L TR Y R 7
PR SN D 7o RAFHNIRIE TIEAR 0 e BB DETR IR IR 5 5 — 1%
W& xhTnn21],

1.2.3 BEAEEBNRIZRANT (Percutaneous Coronary Intervention: PCI)
LERPEIZRTT 5 CABC KV HARREIRRIEDS R Sz, 1977 4RI
Andreas Gruentzig lZRIEENIRD DN — 0 BT —FT L&A L., wEhfkpea2Hp
(XL ToIN— 0 T =T b Ze T YRR IS R ) L 72 [22], CABG A3 3k%2 /P ZE
ERAE 2 LB D A X2 Td D DITKE L, PCT 1382/ PAZEEINL 2 HE9% L F3E
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a2 HETH D,

BHIDSN—2 T3 T =T N DIrZ Tz PCT IEREIRME L AOHER S &)
ST, BFEOWRD 72 SHATIRIRPRERIZm E Lz, T2 - TA
Jo— YRR A T2 PCT 1L, FRIC 2R O SR IC kT 1RiRIE L LTIRE - T
Wz, Lo Lob—RIRICHE O EEIRAREE 2 R R & 5 Bk / dim P 2E
DERPENRE < . 16%% 3 7 A0S 6 - H LN O FRAZZN 30~40% & &7

FETHY ., LERPEITHT 26KIE L L CIMEZ A Thwi (23],

1.2.4 JEENRAT > F OB E W R

PCT 4 DM/ MM EMIPAZE 2 T3 5 B TRBINR R 7 > R 3BIR Sz,
ATV MIEETAHZENTEDLA Yy VatBiEOAT U L AH DN T L b
AEOBETHY . NI —r BT —FT I~ T b IR REE TRENIROFER
HALETHA L, »b— 0 OIRIR L RIRFICILIE S LD 2 & CREBIREE £ -
HEINLERGRTH D [24], MIIRHEEIRA 7 > MMIe BRI FEH o =
—T 4 7T ENTE ST, Bare Metal Stent (BMS) & FRIEAu7=, BMS 23k F a]
RELZ 70 o TLAKE, PCT WAL U 2 el B ARAFRIE LS fF 5 Tt B IR ZE D T B3 7l AE
& 720 | PCLIZRMOAEZE I DIGRIEDE —BINE LTS Lz, &5
(22 ERI LT R 5 AT FRERIERE & L CHIfF S 7228 CABG & BMS % M
W/ PCT & DI ZAT 72T & LGB (Randomized Controlled Trial:
RCT) T& 5 ARTS T BRTld, ZEIREEH T332 BMS & v 72 PCT 1% CABG
LB LT, BT, DRI, M O ABE CORSM AR LS, Fhi
TR ORARB @< | RERPE D —RILE 1T D e h o 72 [25],

BMS D K T d o T 18 M B B-ZE 2 7857 % B B C BMS 2% 1 (2 PN IBSRE Rk H4 5 40
IR OHLIEA XY VT —DORY ~v—% a—TF ¢ 7 U= 3ANE MR T
>~ b (Drug Eluting Stent :DES) 23BHZE Xi7-,
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2002 AT —HARIEANE AT R T D Cypher (sirolimus-eluting
stent : SES) 2MEHRIRE & 72 U %tV T Taxux (paclitaxel-eluting stent : PES)
PERFTRE L 72 o7z, WL HIAEN [IREEFEMHIN RN’ R I TH Y | EBER
AT v MEEBRDOAT 0 b NFFRZE SR IR IR S 7z (26, 271,

Cypher (SES) Z M\ 7z PCI & CABG Z bbi9~ %72 RCT & LT ARTS 11 3R
P ES S 7z (28], RZITHIENNAT AR ORI AE & U LA REENRAT P17
(left anterior descending artery: LAD) M&T & EILTVDIAMED 5T
BYEGMEEMOEZEPEIRSNTEY | R E L TEEAFFLME AN R
AR ODFREZESE RS CABG BT KO PCI i TRICE LTI
BMS % FHVN7= ARTS T #7880 HENTFEREZ R L, 1 FHROEEFELME A
Ry hOIEFAEFEL SES &2 PCT 2% ARTS T #FFE0D CABG OFE S & XX R %
ThoHEZ R LEREHMEART  FOFRMZ R LTc, 2D Ot R b4
TREN KT D HEFNEHMEA T > M &2 W2 PCLIIEICE R LT oz,

A HEPEA T > b OBISFIF IR ICIER STV o 723, e B
Fwpfl (Left main Trunk: LMT) SFIEERIRZEICDOUWNTIE PCI pREDVRDIK S - &
PHERO G S L OVEH - B O FEEAEFEOME A N FORAERD G S5 HK
FIARHMEA T > M & AW PCL IR & ST & 7=2[29, 30],

1.3 FHEDOEBIRIGEDOTA FT7A

L ERPEOEIZ xS 2D PCL & CABG DI DWTDH A KT A D4 E
ZI~III ETO7 TAXRRLINTEBVEBEL TWND, K57 T ADEKRIZONT
HAPEEREIR FR A KT A4 2 [20] T FRRomn< £ LT\ 5,

7T A 1 FH - IBENERD, A THLENVITZET U ARHLD, HDHN
IZRARNIALS —E LTV 5.
7T A 11 FH - BEPAERN, AHTHLENIZET U AND LD, HDHV

5



(X RFEDR—B L TV,

I a:m 7 U X, RENSHM, BT 2 aTREMEA @,

IT b= &7 A, GO A RVE, G RMERZ U ERENL STV R0,

7 A 1L FH - BEISED, AHATRL FFIAETH L LOET VAN
b, BDHVIED XD REBERM MRS —E L TW5.

FLZOTET U ATOBESNTONT HRWIEND A~C THFEEINTED
oHTA RZ7 A4 o THIBEOREFEEZRA L T b,

1.3.1  KEDOHTA RT7A

2013 4F (T 12011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary
Intervention] & L CHITI7z[31],

FEGIFHNER O E L | BEDOEMTHRERET D72 OIZEHEE O S
BAROIALICIER L L 7e > Tuvd (Tablel. 1),
HARBITIE 1 B2 T. ZORENEALEIC 724, PCI » CABG 412 T11-B &
SEINTEY U NBRERAHESE S LT D, LAD EAriBICW A 2 A3
% 1 BZE3 KON LAD IS 28 2 A & 720 2 B 2812 DU TIE PCT A3 T1b-B,
CABG 7% ITa-B Td Y CABG 23AHI& S#7z, LAD IfENIZIRAED & 5 2 BIRAE
(22T PCT 2% 11b-B, CABG 3 I-B CT& 0 CABG NAHI & &=, 3HIRZEIC
DUV I LAD DFFZETALIC BfR 72 < PCI 28 11b-B T& 5D D%t L CABG (X I-B~
ITa-B TH Y, CABGC NAFIE STz, S HIT, N"ANATRES LTV W
FE R EIAR R EE 4 (Unprotected Left Main: UPLM) {Z-OWNT X PCT A% 11a—B~
III-B T HDIZ%f L, CABGIL I-B ThoTz,

A b F BB R AE R B KON AEORZA DL oS HRE . RIS Rk
FRERIR ZS IOV T CABG 2 HELE L T 5,



Tablel.1 2011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary

Intervention (GCEA[31]X Y E|H)

Anatomic Settign |COR

Loe

UPLM or complex CAD

CABG and PCI I -Heart Team approach recommended

CABG and PCI II a-Calculation of STS and SYNTAX scores

UPLM

CABG I

I a-For SIHD when both of the following are present:

* Anatomic conditions associated with a low risk of PCI procedural complications and a high likelihood of good
PCI long—term outcome (e.g., a low SYNTAX score of =22, ostial or trunk left main CAD)

»Clinical characteristics that predict a significantly increased risk of adverse surgical outcome (e.g., STS-
predicted risk of operative mortality =5%)

w ™ 1

Ma-For US./NSTEMI if not a CABG candidate

I a—For STEMI when distal coroanry flow is TIMI flow grade <3 and PCI can be performed more rapidly and
safely than CABG

I b-For SIHD when both of the flollowing are present:

= Anatomic conditions associated with a low to intermediate risk of PCI procedural complications and an
intermediate to high likelihood of good long—term outcome (e.g., low—intermediate SYNTAX score of <33,
bifurcation left main CAD)

*Clinical characteristics that predict an increased risk of adverse surgical outcomes (e.g., moderate—severe
COPD, disability from prior stroke, or prior cardiac surgery; STS—predicted risk of operative mortality>2%)

3-vessel disease with or without proximal LAD artery disease

I

CABG I a-lt is reasonable to choose CABG over PCI in patients with complex 3-vessel CAD (e.g., SYNTAX score
>22) who are good candidates for CABG.

PCI I b-Of uncertain benefit

2-vessel disease with proximal LAD artery disease*

CABG I

PCI I b-Of uncertain benefit

2-vessel disease without proximal LAD artery disease*

I a-With extensive ischemia

CABG
I b-Of uncertain benefit with extensive ischemia
PCI I b-Of uncertain benefit
1-vessel proximal LAD artery disease
CABG II a-With LIMA for long—term benefit
PCI I b-Of uncertain benefit
1-Vessel disease without proximal LAD artery Involvement
CABG
PCI
LV dysfunction
CABG Ia-EF 35% to 50%
CABG 11 b-EF<35% without significant left main CAD
PCI Insufficient data
Survivors of sudden cardiac death with presumed Ischemia—mediated VT
CABG I
PCI I
No anatomic or physiologic criteria for revascularization
CABG
PCI

mmr w|w w|m | m w HIIG o W [m m m



1.3.2 Ia—uavwXOhA K714
2015 422 2014 ESC/EACTS Guidelines on myocardial revascularization ~The
Task Force on Myocardial Revascularization of the European Society of
Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery
(EACTS) | & LTHEAT 472 [32],

R FHNRIR DS L & | A T HRIRE ICEEMEO S EEIROFALIZEH
L7e a8 Lo UK E O & EEARTTEHER U TH 5 23, 57D
% B9 % )71k & LT SYNTAX SCORE Z £ LT %,  SYNTAX SCORE |33E54l
WHIPEAR T~ hD—>Td % PES Z U = PCL & CABG 0D KB Hr e sk Bk 2 S i
THEC, EEARINA O HES) B A BUEAL T 2 72 OISR E S T B IREEAG /7 14
ToHY ., WENEHEC e DIV EfE & 72 5 [32] (Tablel. 2),

LAD ST EBICIR A 2 A L7V 1T AYRZE R LU 2 RO T PCL 23 1-C,
CABG 7% IIb-C TV PCI "AFI & Sz, Lo, LAD EfZEBICmAEN & 5 1
Fedn BN 2 HRZE . B OY SYNTAX Score A% 22 LA R 72 e BhAIR =5 R 28
WTIZ PCT 28 T-A~T1-C TH Y CABG & T-A~1-B & LTW5, ZDMIFUSDH
A RTA LRI e BIRETE D S LAD STALERFR A IZ BT H PCT & CABG
& DRIFEMEZRD DT> TvD, LA L, SYNTAX Score 73 23 LA oD £ sk &l
IR T8I 2N O UL PCT A3 11a-B~111-B T 5D D%} L CABG X I-B TH
D CABG DAHMEZRL TS, S HIZ3FIRZEIZ DN TH SYNTAX Score 23
22 L FOBATLPCT 28 I-B,  CABG 78 I-A T&H Y A% TdH 573, SYNTAX Score
M 23 Lo 3 HRZEIC O TR PCT 28 T11-B Tdh % DIkt L CABG % I-A TH
D CABG DA MtEZ R LT 7= (Tablel.3) [32],

FE BR824 & B H PIIZ CABG DIt & 9", R O L) % fif
SRR AN U CHIlT LT 2 iR S5,



Table 1.2 Scoring Methods of SYNTAX SCORE (SCik[32] kv s5|H)

Steps

Variable assessed

Description

Step 1

Dominance

The weight of individual coronary segments varies according to coronary artery dominance (right or
left). Co—dominance does not exist as an option in the SYNTAX score

Step 2

Coronary segment

The diseased coronary segment directly affects the score as each coronary segment is assigned a
weight, depending on its location, ranging from 0.5 (i.e. posterolateral branch) to 6 (i.e. left main in case of
left dominance).

Right dominance

Weighting
factor

Left dominance

Step 3

Diameter stenosis

The score of each diseased coronary segment is multiplied by 2 in case of a stenosis 50-99% and by 5 in
case of total occlusion.
In case of total occlusion, additional points will be added as follows:
- Age >3 months or unknown +1
- Blunt stump +1
— Bridging +1
— First segment visible distally +1 per non visible segment
— Side branch at the occlusion +1 if <1.5 mm diameter
+1 if both <1.5 and 21.5 mm diameter
+0 if 21.5 mm diameter (i.e. bifurcation lesion)

Step 4

Trifurcation lesion

The presence of a trifurcation lesion adds additional points based on the number of diseased segments:
-1 segment +3

- 2 segments +4

- 3 segments +5

- 4 segments +6

Step 5

Bifurcation lesion

The presence of a bifurcation lesion adds additional points based on the type of bifurcation according to
the Monica classification [29]

— Medina 1,0,0 or 0,1,0 or 1,1,0: add 1 additional point

— Medina 1,1,1 or 00,1 or 1,0,1 or 0,1,1: add 2 additional point

Additionally, the presence of a bifurcation angle <70° adds 1 additional point.

Step 6

Aorto-ostial lesion

The presence of aorto—ostial lesion segments adds 1 additional point.

Step 7

Severe tortuosity

The presence of severe tortuosity proximal of the diseased segment adds 2 additional points.

Step 8

Lesion length

Lesion length >20 mm adds 1 additional point.

Step 9

Calcification

The presence of heavy classificaiton adds 2 additional points.

Step 10

Thrombus

The presence of thrombus adds 1 additional point.

Step 11

Diffuse disease/small vessels

The presence of diffusely diseased and narrowed segments distal to the lesion (i.e. when at least 75% of
the length of the segment distal to the lesion has a vessel diameter of <2 mm) adds 1 point per segment
number.




Table 1.3 2014 ESC/EACTS Guidelines on myocardial revascularization
~The Task Force on Myocardial Revascularization of the European Society of

Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery
(EACTS) (SCHk[32] & v 51H])

) . CABG PCI
Recommendations according to extent of CAD
Class® Lebel® Class® Lebel®
One or two—vessel disease without proximal LAD stenosis. Ilb C I C
One-vessel disease with proximal LAD stenosis.

Two—-vessel disease with proximal LAD stenosis.
Left main disease with a SYNTAX score 22.

Left main disease with a SYNTAX score 23-32.
Left main disease with a SYNTAX score >32.
Three-vessel disease with a SYNTAX score 22.
Three-vessel disease with a SYNTAX score 23-32.
Three—vessel disease with a SYNTAX score »32.

1.3.3 HERDHTA KTA

2012 4 10 AIC A ARTEBRARIN TS A RT 4 & LT I EashRiE Bz T
DFFHERY PCT DA RT A (2011 FGThR) | 23317 S 417 (Tablel. 4) [20],
KE, a—a v O A K7 A 2 LA U< wBRO O B EIRIC 81T 5 B2
BE L AT 21T 5 L COMFIFES E 2 BEE L TERINTVDOR, X
DEAMAL L T S TWD, 1 /2 HRZE T LAD ST EBIIR A 3 72 WIS
PCI 73 I-A, CABG 28 I1b—C TH Y PCI OFMMAZ R L7223, LAD AHEITHZE
AT D 1R 2B, 2TO 3EIRE. FHRE DL EERFEHEH LI OV
TIFEWT 4 CABG ZHELE L TV 5,

10



Tablel.4 Indications of PCI and CABG (2011 #FEekaEThR) (GTik[20] L v 81H)

iR &I RIS 44 PCL#& it CABG#E it

18/ 28R E LADIEIERfRZEAL IA IbC

LADEALER (A OERZEERS) IC

LADAOERHEZEHY IbC
IIRE LADIE I ERFRZEAL IbB

LADAGIERIRZEHY mB

AOER, (AP0 ERREDH IA
ERELTHERE IbC

BNE+H1BIRE

NIEEREDBEIRFEDH

IMCc/IbC
BN+ 1BRIFE
SRRE mc

1.3.4 A R4 OF L&

Hifl b LCLATFOEBRET RS

L. fFEHI2FR R A IR LT CABG & JE#lic B 2 5,

2. LAD EAZERIF A P RUGEICB W THETH D,

3. PCI 73 CABG & D[AIZEMENFE SNT-IRE b IFEET D,

4. FEHIEROHED) FE 2 WIS D 72 O1Z SYNTAX Score 2MEH &N TV 5,

—J577C, SYNTAX trial \ZEEHH &7z Taxus 1355 — HAEKANAHMER T > h T
HY . BRCERBKRTIIEH ST iwn, I RIA 2 EKRT 5 ETHICEK
B DOFFNRHPEAT > b & CABG & FLBRETT 2 Z L N E LUV, B D&V A
7 & HBGRBR A 1T 5 7o DTS B BEE R ek L . RIIIC O 28I,
TR AeBHENEET 5, £72, HA KT A4 UBMER S LR R Txbge &

11




IR T HFNEHMEA T > PR EROE TIIBIZ 2 < > T D HE b7 <
R, BUEDTA FI A UREFEIZRA RS D . B LWEHE T EOBHFE A
HENTWD,

1.4 HEEB

AR DN - BARMEOERNEE 2EROF, Ao L o2, L Vil
WTHRRTA RT AV E2ERT 28 L EFRMES O FEM 7 15 OB % - e LAY
R L& 2 DB EATIFGE TIE 2 OB O b DI 72,

Z ZTCARMIZE TR, ELEAN 26 A LERIRIZ 31T 2 EIRAT 2705 FREL A RE 72
BREG A MRS L. BUBIEIRAT A % F2 USSR & LUt 2 HiEa H T, Bl
WIERRIRRHAG 15 DL - BAFS - #Rn T 2 F A B E LT,

1.5 AFRILDOHERL

A S ORERL % X (Figure 1. 212779, 818 (KE) Ok, # 2 = CHAR
HPER T o b 2 I T Ze el B IR JE R0 20 IR R v e O BLAIRETAM - R AR 24T
WIREET R EGL AR ET D, 5 3 7= CLAEBIRESB BRI T 5 2
ROFEFEHENER T b Z AW TR RE O MU BE~ DO R REE I RE TR F
[ZOWT O &2, % 4 B CTEEIIRESIREICKST D 1 AROHAFE HPEA
T M X DIRERF O 3 [BHLRIED A MO 21T 9,

fimme LCH S BICTAMAEORRLEZ L X2TF M —H A = Z~DHEIRLE
D THIET 5,
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% 2B FEABWHERT v b ERWEREIIR B SR EIR TS
OB L 378

2.1 AREOHH]  GLORE
2.2 Hik

2.2.1 RCT/ LY A b U =25 Okt

2.2.2 FEWRHEVEAT > b & AT v b fARSED B

2.2.3 w47 v CT ZHWEE 1 REEAEHMERT v M2 L5
BATE ST O\ T OBIER
2.3 FER

2.3.1  RCT DFERN B BTz e i Bh IR F R 221234 5 CABG &
SRR HMEAR T > & H T2 PCT O Rl fa st

2.3.2 HANRHMERT > MEM & 27 2 b iARiE O BIfR

2.3.3 1 HREATRHEER T > b &2 O T IR 2 1A IC kB
T % RREAS
2.4 BER

2.4.1 51 HRIEFEHEARAT > bDOT T v B 7+ —LDRS
2.4.2 2 HASERIE MR T o N ORGSR
2.5 ARED/NE
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2.1 AEOHHK  EKHORE

KE/F—a v ROTA RTA N2BNWT, EEEIRESHKEEICKT 5 PCI
FEASEERT > P EAWTHERE 2> TS, AARTIL 2011 bR
INBERICEE SN TWS, UL, CABG 2AN#EEZR 712 PCT 2 @IRE &5 %
RV B AFAAE L TR Y, LEBIR FFE 5 SR A ISk L TR TR
PCT IZHOWTHESTT 20N D D, B IREFER L, ZE/1 FATE & [BIER 353
B3 2RO bR 2 223855 Tl 0 mEMEDRD TRV, EBIIRIIZED & 5k
ZEW A LIRS Tl it 2 ek 95 2T > b & 43I B & (one stent
technique) L7236, WHEZ MBI OB/ IME 8 2 W X PAZE & 3 TN
N, 2ADAT > FEE (two stent technique) 28 &2 EHRVIEA

H 7wy (Figure 2.1 A,B),

Figure 2.1 A, B JE& BRI EIRZICK T H AT MEE & F D% OIRHE
A) AT > NEERL, *HT M TEERETIC S EREZRBD D, B) AT MEEE.

sek[A] FERL L AR TN 72 7o B2 s B L 7=,
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Z DF T E O KRBT 7> © 2 568 B Ik = 50 50 M550 95 28 1 k)9 2 A
WHYEA T > & W7o PCT ORBER 2 U, R RIS B 7R R 2 5 E
THIEEZHNE LT,

2.2 i

2.2.1 Randomized Controlled Trial (RCT)/L <A RV —/ b Ofgat
FETRENIR TR 2 N6t T D IRFRIE O L, 7 — % _X— R &EH L7- RCT &8l
Shrse e fh Lz,

flif L7 YA ~ i MEDLINE (1950 4£~2014 %), EMBASE (1980 4~
2014 %), Cochrane Library database (1991 /£~2014 4£) %\ THHRF—
U — R & LT “coronary artery bypass graft’, “stent”, % L C” left main
coronary artery “& U CHEZEIT LT,

TR E DA E H DI 2005 02 HTH Y, REET 119 ThH o7, HEM
TR E 1 Iv ML, TAT XX MDERHRDMIIE 200 UG LT
& T ABEMIIEN 1T T, EHNEHMEAT » N & HWiz PCI & CABG & %kt
6 L7- RCT 1% 3 EICi® & 72 > > 7= (Table2.1), SYNTAX-Left Main (LM) [33],
PRECOMBATI(34], % L Boudriot %D #ff5E[35] (RCT IZ4RilEfHT HivT
WAL TH Y, 2008 FE D 2005 FEDORNICHIZEDRBRIAS LTV D Z LB ff
H ST IEAIEHIE A 7 > Mid Cypher (V7 U AREHMEAT 1) 7> TAXUS

(X7 U ZXRVEEEAT VN THOYWTRLE 1 HERANEHER T v
N T o7,

31D RCTIZOWTITHAFER Z LIV IRL A Z 7 T U U AT TE D |
ZivbH® RCT Ot % et % Z & T CABG & b L 7= PCI OffE A &
L7,
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Table 2.1 Characteristics of included studies

Patient

Study (DES/CABG) Study Year Study design Outcome
Morice et al. 357/348 2005-2007 RCT death, MI, TVR, stroke
Boudriot et al. 100/101 2003-2009 RCT death, MI, TVR, MACCE
Park et al. 300/300 2004-2009 RCT death, MI, TVR, stroke
Lee et al. 50/125 2003-2006  Observation death, MI, TVR, stroke
Chieffo et al. 107/142 2002-2004  Observation death, MI, TVR, stroke, MACCE
Palmerini e t al. 98/161 2003-2006  Observation death, MI, TVR
Sanmartin et al. 96/245 2000-2005 Observation death, MI, TVR, stroke, MACCE
Makikallio ey al.  49/238 2005-2007 Observation death, MI, TVR, stroke, MACCE
White et al. 67/67 2003-2007  Observation death, MACCE
Seung et al. 396/396 2003-2006  Observation death, TVR, MACCE
Cheng et al. 94/216 2000-2007 Observation death, TVR, MACCE
Ghenim et al. 1056/106 2004-2007  Observation TVR, MACCE
Kang et al. 2056/257 2003-2006  Observation death, MI, TVR, stroke, MACCE
Park et al. 784/690 2003-2006 Observation death, TVR, MACCE
Park et al. 176/219 2003-2004 Observation death, MI, TVR, stroke
Shimizu et al. 64/89 2004-2007  Observation MI, TVR, stroke
Wu et al. 131/245 2003-2006  Observation death, TVR, MACCE
Caggegi et al. 222/361 2002-2010  Observation death, MI, TVR
Rittger et al. 95/205 2004-2007 Observation death, TVR, stroke

2.2.2

HHNAHEMEA T > N & 2T > b ARSE D EIf%

£ DOBIETED O IEFNEENER T o NREEZ DO AT o MARIERAEY 27

2OV TR L7,

223 ~vA7nu CT ZHWE 1 IREEFEDMEART > b O ETIEICON

TOBIE

F 1 HREEANEHMEAR T > b D Cypher M O Taxus & 723K two stent
HWEFIEZIT > TBEOIIRZ in vitro EBRCBIZZ L, A7 NEEFIEK O A
7T NOFOMBER TGN LT,
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2.3 FER
2.3.1

T ¥ &R PCT O gt
FEEENIR EERERIR 2R 1A OFHE 22k L 72 BR O BAE L D3RO TE 728 RCT 23T
W W EHEER SN D, ZRO ORI DX, 1BFEEODHFEERARIT, 1A
WD 1AEH O PCT & CABG TILMFEM TR Td - 7278 (Table2. 2) [36], WFH

DOk & iz

RCT D#ERN O T e et B R EFRIR A k725 CABG & FEAIPE Hi kA

(SYNTAX-LM 1% 48 » H H ®¥eit, PRECOMBAT (X 24 » H B &)

AR HIME AT > N &2 W= PCT D525 CABG & ¥ & DM iR FE DI A 273 5\ M

Mz~ L7~ (Table2.3) [37],

Table2.2 Effect of PCI on death, MI, stroke, and repeat revascularization

(3CHRI36] & v 51 ZE)

Myocardial Infarction

Model Study name

LEMANS
SYNTAX-LM

Statistics for each study

Fixed

Boudiriot et al.
PRECOMBAT

Pooled estimate

Random Pooled estimate

Odds Lower Upper
ratio  limit limit
0.3227 0.033  3.248
1.015 0.482  2.136
1.01 0.199  5.129
1.338  0.297  6.029
0.981 0.541  1.781
0.981 0.541  1.781

Events/Total

p-Value PCI CABG

0.34 1/52 3/53

0.969 15/355 14/336

0.99 3/100 3/101

0.705 4/300  3/300

0.95

0.95
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Table2.3

of PCI with DES (SCHKI37] & v 5 HkZE)

Forest plot of RCTs comparing the effect of CABG on MI to that

Study CABG,n/N (%) | PCIwithDES,n/N(%) | RR (95% C1) Weight (%)
SYNTAX-LM 17/348 (4.9) 26/357 (7.3) 0.67(0.37, 1.21) 21.1
PRECOMBAT 3/300 (1.0) 5/300 (1.7) 0.60 (0.14, 2.49) 5.77
Buudriot 3/101(3.0) 3/100 (3.0) 0.99 (0.20, 4.79) 4.81
Subtotal(I-squared=0.0%, 0.69 (0.41, 1.16) 31.68

p=0.884)

FIZIRRE O, FIATHERICEL T3 —F % & ThEORBZ B L T,
—HE L TPCI &Y % CABG TfK7>- 7= (Table2. 4, 2.5)[36,37] .

Table2.4 Effect of PCI on death, MI, stroke, and repeat revascularization
(ScHk[36] & v 5l Z)

Repeat Revascularization

Model

Study name

LEMANS

SYNTAX

left

Statistics for each study

Fixed

Random

main

Boudiriot et al.
PRECOMBAT
Pooled estimate

Pooled estimate

Odds Lower Upper
p-Value
ratio limit limit
3.892 1.297 11.683 0.015
2.072 1.215 3.532 0.007
2.578 0.948 7.006 0.063
1.851 0.84 4.079 0.127
2.246 1.537 3.282 0
2.246 1.537 3.282 0

Events/Total

PCI CABG
15/52 3/53
45/355  22/336
14/100 6/101
18/300  10/300
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Table2.5  Forest plot of RCTs comparing the effect of CABG on repeat
revascularization to that of PCI with DES (GCHR[37] & v 51 H k%)

Study CABG, n/N (%) | PCI with DES, n/N(%) | RR (95% C) | Weight (%)
SYNTAX-LM 51/348 (14.7) 84/357 (23.5) 0.62 (0.45, 0.85) 24.15
PRECOMBAT | 16/300 (5.3) 27/300 (9.0) 0.59 (0.33, 1.08) 13.08
Buudriot 6/101(5.9) 14/100 (14.0) 0.42 (0.17, 1.06) 7.05
Subtotal (I-squared=0.0%, 0.60 (0.46, 0.78) 44.27
p=0.739)

ZHD OFEFRD B IRFRE —ELIEIC I T CABG & bhfis L CHAIAHMEA T > K
Z M7z PCT Cla A BIIR BRI H5 1T D FRAE R K OV IR 58 AR 0%
WA S L7220 | PCL O 2 8 SE 2 72012id, EHEHEAT > M
E%OLFEIER /R JOBRZEDOH M 2R R T 20BN S 5 Ll s
Do

2.3.2 FAAHMEART > MEH & 27 > b IARAE O Btk

RIZFRPE ST WIRAE AT o NEEZORERHEE L TAT b
MARfE (stent thrombosis @ ST) 723% % [38-40], AT > b IMARAE I FFEAIE H
PERT o MR 30 HLAN®D early 25 MIARE , 30 H25 1 ELIN D
FMEAT o MfREE (late ST), & L C1AEMBRICHAT 2@BERMEAT b
MA2E  (very late ST) /SN D, FANSRHMERT > F DR ORKDOF]
RTHDLAT » FNERETY DRI, ERE MR T > N B EH g 55
AR D HEHE 2 58 ) Il LT AN AL BIE S TH LN D TH D, Z
DN FALFIRFHZIEFSE HPER T o h O RS IENEICEEB LS 2 VWEER
HMC DIV FET DfEREDFELZ AR L TRV MR E LT late X7 B
MARKED HUNE very late AT > MARIE OV A7 N EHF 2 EHELZ S D,
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HANAHEA T MR ER O AT v MIRIE OFABE IR, WolA
AT v MARSE & FEAE T AVULE RIS O FEZE A FE L, Academic Research
Consortium (ARC) DEFTD definite AT MAMSAE ZFIELI-BED 10-
30% MFELTHE I TVWD[40],

early F721% late ® A7 v MIARFEDMERRIK FIZ1%, ARG e fuiin Mg
EOHR, MERIZHEAT/IEY A XFEFIEHEPEZ T 2 - OFER, 28mm A8 2
HEVIRE, DR EICBS T 52 EBORT v MEZ AR ER D B [41, 42],
S DICHEFBECHBIRNIEZBIE LGN b AT v PO RFEREE
(incomplete stent apposition: ISA)73 A7 ¥ MMARIED —E Th 5 & WG S

T\ A[43],

2.3.3 & 1 HARIEANEHIER T > b & AT R A TR IR I 33 1) 2 R A
(1) CYPHER K TN CYPHER SELECT+ (Ya v Yy« =z KT arVith)
77w N7 4 —LITBx Velocity ZEH L TW5, 316L A7 L AITHY
strut OE ST 140um TH Y | ZOREEH TN EGMIEEIMSEIZNIR 2 6 5
BRI ARAEER LEES126un DR v —RNa—F 4 7SR T3,
RENREEIZ ) L T — 2y m U AARGMTHHMTT 7y P 7+ — 4512
Closed cell #1EZH M L7-, 3.5mm £ Cypher (X 7 fH® link 24 L7~ 7 cell
ECTHY . sTIRD link ZEHALTRBY | Bl L7 Ioxd 2 kit %
PR L L9 EBRI NN, link #8723 crown @ strut LY HIKEEFINTE
Y [RIERALDMANE DS D T2 D AT 2 b BT D GFFEHEALIZ 722 > 72, 3. bmm £ED A T
¥ b DERRYLEERIT 5. 8mm FEEE L SNTWD, £io, AT 2 M LUICHE 2L
BT DERD cell DR RILERIL 3. 0mFBETH L7, ZARKD/S)b—2 % H
A /K % RIFHEIES % Kissing balloon inflation (KBI) 47> C&., fAlk:
PEDN 3. 0mm & 8 2 2 A I XM A DR M AE BE A~ strut D RTERFEEHZ <
FAFT DR d o7 (Figure 2.2) [44],
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Figure 2.2 CYPHER SELECT+ {HIEZDILIERANSH D, NED AT FDEFIL

DTN, AEBRMAA YA X 4.0X3.0X80° . AT Mo X4% 3. Omm

H A TiX 2004 FEOFBF LR < OFEHITHEH 41, J-Cypher LY R MU —1
Fhts X7z, J-Cypher L'’ A kU —{Z Cypher % H\ 7z 15000 51| LA _E D fiE f51] 2 %5
R LIZENR ROV YA N —=THD | A S A THhR#E S LTV E Bk
TSR T D 1 ARD Cypher Z & L CIAH & 5E#E L 72 one-stent ik & 2
AP Cypher ZBE L CIARIFE & 5645 L72 two—stent {EIC DWW T b HLBRRT S vz,

DAFEZERS L UBE T OFAFRIZISV T, one-stent 1% & HlE L T two-stent {£
THRAEFEPABICE S TOAEEITIBELD 3 BRKE L THHRF STV D
Z L &R L7245, 46], EIZIRIREL % OMRD TR two-stent FEDDAFFHFES
ER/FECREPENT ERPH BN E 72572, Cypher IZAT > OBz Z LR
T, AT MRFEAH 2 AR OIAIE IR 7 > b &g L T% 0o
TeizolZ, BRICHRGEPIE & 72> T D,
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(2) B 1HAREAEHEART 2 M Z2HWE Two stent {EDRE

RFEM two-stent & LT Crush stent #5[47] & Culotte stent #[48]743
bIF B 5, Crush stent ETEITMEATEE LI AT  FEARED AT T
BT FEL AT O, HEADEICIZ K ERD strut BEAET D720
mED KBI 1B 009 % F THIBA O strut OPEBRZ BHE 28, BELZ >
DAT » hONERRIZ L > TR A AEBICARFEREF D EED strut 255%

HE08 5 (Figure2.3) [44],

Figure 2.3 CYPHER % JH\ 7= Crush stent & A)KEDZXT L N &2 AlEED 25
YEBHLIELTWD, B KBI BOMAFZA D EARENGBEL TV 5,

LR AE A X 3.0X3.0X45° | A7 > bH A £ 3. Omm, 3. Omm

Culotte stent ¥EIX 2 KDORT o M EARKE/MFIZFanm vy M AT — MRICHE

THHETHY , WERDIEEE L U ST strut OFEZ2 0 34T 508, 2 (6]
D KBI 2147 9 FTHIGENZ BT D M RE~DARSEREFE 2 JEFR T & 5 alRetts
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Figure 2.4 CYPHER % FJ\U 7~ Culotte stent i A) A7 > |k cell OYEIEIR R D>
OARGERIEENERFE L TVD (= REREFEGTN)B)  MIE A O EARE N D
B, BN DOED jail STV, IS Y1 X 3.0X3.0X45° | &

T b A X4 3. Omm, 3. Omm

»H5 (Figure2.4) ., L)L, FHEFOHA FUA Y —0@imSE, AT bD

Link ¥, A7 2 b7 A ATERT DR O RNBREENERFT 256D

A% (Figure2.5) [44],
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Figure 2.5 Taxus Z U 7= Culotte stent /£ A) AT b cell OPLIERFA D
OARFERIEFEDHRGE L TS (= REEREAEWRA) . BB A D2 AE 5
BLEL, MBS jail STV D, BRIMAE YA X 3.0X3.0X45° | AT hHA

A& 3. Omm, 3. Omm,

2.4 BE
2.4.1 1 REEAREMEAT > FOT T v b T 4 — LDORR

LMT 5528 & %52 & L7= DES % U /= PCI CiX CABG & tb# LT, 1AL 1 4EH
VIR 31 2 DA I8 AT A O AEENEVERP LN o7, £
?O—K & LT DES DIMEEREZKRT 5 RNEREAITH D MAEDRHNEE LT
Wb Z LRI,

WED RCT THEMH SNFEAEHMEART > MInwTnsE 1 HRE3nd
Cypher, Taxus TH Y, ZIUIHHEINIZAT VN T Ty N7+ —LDTHA
[TICRA BRI DOBISIER A RF SN T SN TR Y | KERMmER
&I A b LR BNIRER IR TG IR 21T 9 T2 DIITIERA S & RERE
EDRAEZHA LT, £72 two-stent EIZH ENE N HFIERPRE S TAE
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LTHEY, ATV MEEZITOBRICLRPMLETH D LRI,

2.4.2 52 AR T A T > b OREERRFE

%2 AR HEARAT V MIAT Y T Ty 74— APRHBENTEY
LT VR ICE I Ch 2 L WIfF S D, BARAIIZE 2 IASERIE MR 7 o~ S O
WIZONWTELEMZ D,

(1)  XIENCE V (7 Ry hRAF 25— %0 4h)

7T b7 —AIZ L FEERIO Vision ZEH LTV 5, Strut OE

X 8lum Th Y ZORMEREINHNEARLIETEIHI IR EZ AT HEH =~ Y
AAEGHE LIRS 1.6 um DR ~v—RNa—7 1 7 X T\5%, Cypher DiE
MO S 2 UET 2 HAYT link BN S TER Y | £ 3. 5mm D AT > M
9 crown C 3 fH D FLESAY O ELRRAG 7 Tink 2% 120° fHICELE S A7z 3-1ink 1k
EFERALTHS, N—rEHAWTEAT Y bORKRET 5. 6mm FRE & ST
%5 [49], A7 v MU 2R3 T~ 2 BED 1 E D cell D RILHRAIT PR {E
TIE 5. Imm FRE TH DAY, 120° T link AELE S TR O MIE &L Tink ONLE
BEGR T DIEIRAR I AL T 5,
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Figure 2.6 Xience V/Promus RIEZA OEEOHEIERE JJIFFRIIZIE L TR
AT NTHA DO OEBICEEE TE 720 strut 235% 5, A

B R 4.0X4.0X80° . AT MY A XL 3. 5mm

(2)  Resolute Integrity (Medtronic fl:)

7Ty N7 — WSO LTy Ty R L —Y =R T 4 7 LH
fERIZIER L7z Integrity 27 & FEBMA LTV 5, FEAEHMEA T F D2
TUNTTy N7 — M7 T U BRI ESH L TS, a3 L
FEETHYEIIT 9 un T, ZORMEREINEMIEFEMEI R 2 H S
LEEN A AAEEGLTEES6unDZBOR) ~—nRNa—T 4 751
TW5, WEOENa L MEeZ2HH LI LIk~ T MREOFHRME/ B
EEOR S 2ARH LTS, £3.0, 3.5mmD 77 v F 74— ALEFE—TH
D 2 fEHOD link 243 2 ML OFEFEHMEAT > & & ik LT Tink (3# < cell
AT OEADHERIZLTWD, BIEEETHY —HDT 70 Bz
WL WA —[EET 10D 7 7 7> b 2-kink #EEEHRA L TN D, ATV RO
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e '

Figure 2.7 Integrity 2 T Wi 73 EEﬁEL_ Y ONGAYS)

PR M Y A R 4. Omm X 3. Omm X 60° . AT > hHA X% 3. 5mm

KYEIERRIZ 5. 4mm F2EE CTAH Y [49]Cell D RIEIERESR & FLEAE T1X 5. 4mm 2
ThD,

pll

N

(3)  Nobori (TERUMO . HA)

AT RNT Ty N T —LDR—=RATS-AT > hTHDHN, HATOD 3. 5mm £
Nobori (X 10 7 7 7 2-link ZEH L Tk Y —J& 180° Z LITHW link 23FAE
T 5, MEIZ316L AT L ARTHY strut OEST 125um THY, Z Ol
BRE D AT N BB R AN 2 R 2 AT D FAAA AV DA A 25 A LT
S 1bum OREHERY ~—Na—7 4 7SI TEY, MEREICOHIEAR DR
H SN IEHE T EHICR Y ~— H 8RR LHED B3 AT, @Esl
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IR AT > b ERCIRBUZ 2D, DR T o FERKLT, 777 RR
R< 107 70 BB EN T &0 BARE ORIRILFEEITHEGHE TIE 8. Omm 2
CBFTHAT Y FOPTIIHRKRTH D, HIT 180° T LITHV Link THA &
TN D T DRIBIZ AT 72 cell DERRILRLE & PFRE Tid 8. Omm FREE 272 5 23
HWEEZETCIREZMEL T 52 Lidku,

D AT > b &I L THMMILIRIZ E D 2T F ORISR AT b DI E RE
WX T D ARFEREE MR TE DD H D,

\

By
iy

A

A §

/
Ly 3

Figure 2.8 Nobori 2V 7 10 7 F v Ak

PR A Y 1 R 4. Omm X 4. Omm X 80° . AT > hHA X£% 3. 5mm

2.5 ARED/NE
CABG & tb# LT DES & F\ 7= PCT DEHEDNS D — RIL M AERE 233 5 A 522tk
EDOHFMETHY . F 2 HAIANEHMEAT > & @mulcEH T 5 2 & CoeEH
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koAREMER D D EFE 2 B,

LMT Sy IR 2 2 1R T D BR D L 0 REREFE DDV IR WRAT v M EE FIEL
ML E W 572, 55 3 BT two-stent 15, 2 4 BT one-stent EIZ DUV TARGE
BIEE AR TE 5 5 HEZ RS~ EBRRICH T BRI OV TR T 6E
IRIFRRRGBR R AR L, Sl BR A2 B 2 729,
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H3E LAEBIREBRIOIEEIZEBIT S AT Vv b OMERE~DRE
AFEFEIZRITTE T 2 HREE

I AREDHM

3.2 Hik

3.2.1 3 WITA BRI S I T 7 A E R

3.2.2 AT U hERT VMY A XDEIR

3.2.3 ATV MNHE

3.2.4 ATV MGEREEEDONE

3.2.5 FRRIHENT

3.3 FER

3.3.1 3[EAT v MEEEE 1 BIRAT > MEREEO g

3.3.2 ATV hTHA L OE N E | BIERICHEE LIZAT > Y
A ADENT L 5 g

3.3.3  Sylkff B DR

3.3.4  FEEENRFEFRE D S EIFERC AT T2 AT o A X D&
AV P5s-7

3.4 B

3.5 ARED/IE

31



3.1 AEDHHK

B2E TR LI, EHEHERT b 2 W7 m @8Ik I w28 15w
late-, very late-A7 2 MIAIEDERRA T & SN TR, SIEEIZHBIT 5 A
TV FOAREAEFE (incomplete stent apposition: ISA) BZD—[K L &
T 5 [43,50-54], A TIXAREIREEE 2 EERR A IR DI AIEE L
T2ARKDAT > % EET 5 Culotte stent {%[4811281F 5, 1[H kissing
balloon inflation(KBI) {53 X O3 [B KBI {5 FHE K, 3-1ink O Xience
LW 2-1ink ® Nobori £\ H A7 > "hOT WA L OFEK | [BHERAANZ A 72 A
TV b A X (3. 5mm B2 d B UL 3. 0mm £R) DEEK], X SIS ENRERES & [\
AR D 7327953 W6k B ODTEEV M X 2 M) S O 2 IR 203 7 el B R = A0 IR L 2 d 1
DAREREERBEIC KT TEBICOVWTHRIEL, RESESZEBSES LV
BWEANRHEAT » NEBEO T O OMBEREEZRRTH 2B E L,

3.2 Hik

3.2.1 3 ot/ BhRF R Sy In s 7 LAY

209 SEBID 64 Fl e FEBIR CT AR R (Figure 3. 1 1-A) »ofFbNTZT
— & & A [65], EERERES, B RATEC (B NTED . [RIER ([Fifgk) 23
2 DA EEICE B LT, 3 RoTEBIRG I A T L OFER A 4T
Too FEBRMTEIARAZ 7T >+ 2 BET DB & 70 2 O3 TR EE 0 5
FIRERC AT COMETHY . 7 MAEROBI R BIIRFEEE & [FHEH A A
THAEICEH LT, ZNEREEINS 3N L, severe TF /1 (99. 1° ) \moderate
F70 (121,97 ), mildE7 /v (143.0° ) Z/ER L7z (Figure3. 1-B), Z&jd
BIURERRES, AT FITRL. [EEROBERIT e MEBIRONEN/ETH S 4. 5nm,
3.5mm, 3.0mn& L7z, MEET /M, HERICELDMOMER, n2 Uy 72
B, vV a = kBT 4 v B IETERL U, YRR FATAL, [RlERE o
ZAE FVREENZ 3 AW S ) OBLE D B B IREE( L MR 22 O 413850 CTd 5 4y
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IEZ 0 & 1ot O I A BE LT . 60% & TR 50% D22 5 /EHL 7= (Figure3. 1-C), 1E
U 7= AR B IR E AT T L A b MDD RIS LT 3 kot DRI
RIET D Z LY, 3 RITAE AR EESE DI EE T V& 5E S ¥ 7 (Figure

3 . 1 'D) o
160.0
1
1
B 1200 I
I
Angle of LMl Ck I
40,0
Mild Moderate Severe
(n=70) (n=70) (n=69)
Mild Moderate Severe
(n=70) (n=70) (n=69)
Z1LMT-LCx 143.0+8.4 121.9+4.7 99.1+14.4
ZLAD-LCx 59.1+14.9 70.6+16.5 86.2424.5
ZILMT-LAD 144.3+12.6 141.4+£12.6 143.6+13.2

C LMT
4.5 mm
50%
60% stenosis
stenosis
LAD
3.5 mm

Figure 3.1 Three-dimensional elastic left main true bifurcation models produced using
CT-based angle data of 209 patients. (A) A coronary LM CT, (B) mild, moderate and
severe LM bifurcation angles stratified by tertile focusing on LMT—LCx angle in a total of
209 patients, (C) A true bifurcation model with stenosis in both sides of the carina, (D)
Elastic 3-dimensional LM bifurcation models with stenosis. CT: Computed tomography,
LM: Left main, LMT: Left main trunk, LCx: Left circumflex
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3.2.2 AT U R ERT U MY A XDEIR

el 9~ 2 AR AT o b & LT, 5 2 BTk ~*7z 3-1ink #%1ED Xience V
(Everolimus—-Eluting Stent, Abbott vascular, Illinois) & . HEHERCSIT
2. 5-1ink f1E D Resolute Integrity (Zotarolimus—-Eluting Stent, Medtronic,
Minneapolis), 2-link ##i& @ Nobori (Biolimus A9-Eluting Stent, Terumo,
Tokyo, HAREWND A THRIE) O 3 FFE H o, AT 2 &b A amBh R E s
Py BET RATEAC 1, EAS 3. bmm, e & 24mm & 721% 23mm 2 L7, 2R EIRE
ERER N D RIFER I AT Tk, 22 BRI 36 1T D Roe At 28 ORI & Wi fF
L. [EEREOFE 3. 0mm (256 LT 3. 5mm D AT > b &2 RIRT A4 L BIERICE
PET3. 0mmDAT » MEBRT L2550 2 DDA T » MEIZOWTARTERE

HEALE LT,

3.2.3 ATV NEE

ATy NOBBEITNESEREERES EO Y+ — 2 — SZANIZEE LT 3K
Te/E R ENREE R I T T L AR E L, B T CHEMIKO PCL &R U4MAT
Tolce FEOIXGLSDTZM2OIC, MO PCTIZEHALZIFE (A4
BAH =Ry a ARRFERFME) (Lo TETOFHE2Em LT,
Two-stent ¥ & ik & LT Culotte stenting {E& /IR AED Ry 2 —FFHDE
TMZXI L TENEN 6D AT o MEEZ TR O FIATIT 72,

O REEIRFEHE 2 HHT FATEUC AT > M2 HE L7z (12atm 20s X3 [7]) , A58
BEEO TR BT 20 M = ERREZ ] L7z (Figure 3.2-A(1)) (Figure
3.2-B(i)),

QA7 v MRER., AKIZTA RUA Y —Zllm S, TORRICEEAR A >
N bR RIZIENWAT A Ty MR & Lic, BT A RUA v
—Z I S ELHERICEBOBEARA N HA RUAP—0@ETEL5 91
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Crusade 7 —7 WEEM Lz, BITMBIZ T A RUA ¥ —73810 L 72 %12
Crusade 7 —7 /W LED D Z L THETIZBWTH A RTA ¥ —n
FEfARA U M2l L TWD Z & 2R LT,

@ F T/ BARFFE O AT TATEL, 3 X OVE Bk F 5500~ & [mEt i
ToARD/ ) — 2 2 L ClRIESE (kissing balloon inflation: KBI) %
—[EfT o7z, AEBIARFEFED O/l FITAIZIR - 7218 & 7 LI stent
delivery balloon(SDB) . ZEjfEfIREGERERA B BRI IR - 72 M8 € 7 /L0
B3 ommDa LT TA4 T "= BN (AT v MERE ) 10atm, A
T2 MRERER 0 20 X 1 [A]) (Figure 3.2-A(ii)) (Figure 3.2-B(ii)),
@Iz, FEREEINREEE A b EFER O & & F AENIC AT > F OB EEZIT-
7o MAEHE 3. Omm DEIFEFIZINT 3. 0mm BED AT > b 2538 L 72 BRI iT, 4 A
TV N OHESIERIFICHEVEEE L AT R ERET S 20X 1[E) (Figure
3.2-A(i11)),

3.5mm BED AT b A B U 7 BRI R O L ik 2 T B4 % 72 o (5
IR CIRIEBIEIRIE O B IRAFRE, REERMEA 2 Z SRR A Y 2z T
THHAMT), ATV RS — N2 L - CTHEIR T D RARIERIE., T7bb
2-link 25 > k@ Nobori TiZ 4atm, 2.5-1link 25 > | ® Resolute Integrity
TlE batm, 3-1link @ Xience V Tl batm TA 7 > b & LE LIME £ 7T AVINICHE
& L7z (20 X1[E]) (Figure 3.2-B(iii)),
®F D%, SDB (£ 3.5mm) Z VN, MIFERA OERICIT T % 2 B R ity
TwESERZIT o 72 (14atm, 20 B X1 [H), Z O &EEIC X HHE5RENNIT Proximal
Optimization Technique (POT) &ME(TAV, SEfl ¥ 3 2 WENRO AN IIT D
2T NDORFERTEEE T LRBNOAT L FANT y NORINEEZ D Z
LT, A RUA Y —OfRERCAT v N ORI COERE T+ 5 B
T179 (Figure 3.2-A(iv)) (Figure 3.2-B(iv)) [56],
©® 72¥. B3 bmm D AT Vb EZEFERICHWZHEITIE, AT & b & RdRYE
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RENTIEET VAICHEL TWDLHTEOARTERER LR D, £ T, BHE
3.0mm D/ AT TAT R N— U THRILIE AT o 72 (12atm 20s X3 [A])
(Figure 3.2-B(v)),

DR FATEIZ A RUA ¥ —Z @il S 7, ZOBRS Crusade 17 —7 /L
ERAWTHA RUA Y —Z@iB IR bbb oo 27 R A b
Z v MANE 2> D @i S,

@ THEBIR T2 D AT FATEIAZ T 72 L £ 7 V1L 3. 5mm O SDB, 72 i @)
AR ERER 7> S [BIER A 2T - L T VERICIZ 3. 0im D/ a5 A4 T v b
PNN— 2 HWTRRHEE Lo, RERtEEE THT 5720 = RHLEEZIT- 72

(12atm, 20 ¥ X3 [A]) (Figure 3.2-A(v)) (Figure 3.2-B(iv)),

Figure 3.2 Stent deployment procedure using culotte stenting in left main bifurcation
models. (A) Culotte stenting using 3.5-mm- and 3.0-mm-diameter stents in each LMT—
LAD and LMT-LCx. (B) Culotte stenting using 3.5-mm-diameter stents in both the LMT—
LAD and LMT-LCx. (i) Stent implantation in LMT-LAD. (ii) Kisssing balloon inflation.
(ii1)) Stent implantation in LMT-LCx. (iv) Proximal optimization technique. (v) Post
dilatation using 3.0mm balloon to LCx. (vi) Kissing balloon inflation. *When a
3.5-mm-diameter stent was used for LMT-LCx with a reference diameter of 3.0 mm,
balloon was inflated with a minimal pressure for stent deployment at 4 atm for Nobori and
5—6 atm for Xience. **Stent deployed in LMT-LCx was additionally expanded using a
3.0-mm-diameter balloon to eliminate over-expansion. LMT: Left main trunk, LAD: Left
ascending descending, LCx: Left circumflex
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3.2.4 ATV FOAEREEFEEDONE

AT N EEE LT 3 IRoLE BN IR 558 A T T LS 70 with O M i
2.5 (Baritop Sol 150, Sakai Chemical Industry Co., Ltd., Japan) % FE4 L,
ZWotEHl~ A 7 a7 — 7 A X #R CT 2 & (TDM1300-1S, ¥~ MRk att)
ZHWTHIE LT, REREAEEOFHUGEEI L, A B R oo 2 I BE S
& BT NATA L BEEL N A 759 2 43I RIS 43 1T CENENEHAI L 7, 2 Eh R
TR DRI M2 O I IME B IC LT, AT A AJE X 13, 5um Callfe i
L Te AW B O RE R EEMOmMEEZ L, AT7A4 AES 13.5umn %
P U CAREREHIAFE (Incomplete Stent Apposition Volume: ReREER
&) ZEM U7z, S irfE Figure 3. 3-B) 36 L OULEHIBESS (Figure 3. 3-A)

IZDOWT, ZNENDARZEREERME (Figure 3.3-C) 3R 7=,

Figure 3.3 Quantification of ISA volume using micro-CT (A) Lateral side, (B) Carina,
(C) A 3-dimensionally constructed image. Circles and arrows show ISA on the lateral

side and carina. ISA: Incomplete stent apposition, CT: computed tomography

37



3.2.5 HREHEEAT

REEREERFEOBRET — Z I 268> TH U7z, #iid 2 IFER >
T — % DEIZ I Games-Howell test %, #f5Ed 2 EMOAT — & O HEIC
1% Tukey test W o, WTFHLOFHE E SPSS 73— = > 21 (IBM Corporation,

Armonk, New York) Z W TATVY, PIE<0.06 2 H > TCHE L LT,

3.3 MR
3.3.1 3[EIRT Y MEBREE 1 [BIRAT v MEREED g

SHIHD G AEET v (S EREGES & [IER DR AL severe £ T /L

(99.1° ). moderate E7 /L (121.9° ). mild ET /b (143.0° )) T L CTH
EENR - A T ATAAN, 2 e B R - e BRI (22 3. 5mm @ Nobori %
JAUNT Culotte stent Z{T-o72BEIC., AT v MEBEHEL LT3EAT > Mk
1% (n=6) & 1 A1 A7 o ML (n=6) TORTEREERFEDE NI DOV T L
BEt 21T o 7o, MERBEIC T 2 R REERE (X 3HEONIEAEET L
ETIZBWT 3 BIRT » MEREZ AW THEIZD 2D 72 (mild:
0.47+0.18 mm® vs. 1.32%+0.67 mm’, p=0.03; moderate: 0.70+0.26 mm® vs.
1.66+0. 72 mn’, p=0.01; severe: 0.327+0.21 mn’ vs. 2.06+0.92 mm®, p<0.01)
(Figure 3.4 (A)-(C)), I MITfFIZIT 2 REREERME 133 HEO A
FEETNAATIZBWTIERAT & MERIES 1 EIRAT > MERIE TIHAE A
7o Tz (Figure 3.4 (D)-(F)), # RERJEEAME (lateral side + carina)
X 3O FIAEET LETICBWT 3B AT v MEEEEHW - THE
W27 o 7= (mild: 0.80%0.27 mm® vs. 1.53%0.69 mm®’, p=0.03; moderate:
1.0940.20 mn® vs. 1.87+0.73 mn’, p=0.01; severe: 0.42+0.25 mm® vs.
2.08%0.91 mm’, p<0.01) (Figure 3.4 (G)-(I)), ZODOFERMNG, o 2 FEFEHD
AT MZOWTH ZOERICEIT A AT MREEIZIE 3 ByLEREZEM Lz,
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Mild bifurcation Moderate bifurcation Severe bifurcation
6.0 t-test 6.0 t-test 6.0 t-test
50 A 50 B
40 P=0.03 40 P=0.01
La{tg;al ; 3.0 I, — 30 | ' ' ISA
voRuniz ¢n ISA volunith [#] v
S ol = 1.0 —
0.0 L ! 0.0 L !
One-time Three-time One-time Three-time
a0 t-test 60 t-test
50 D 50 E
4.0 4.0
. 3
Cdsihxe ul‘%%l NS ISA Volun%gl NS ISA vo un%% NS
1.0 1.0 1.0
00 == == gol == =2 . g9 S
One-time Three-time One-time Three-time One-time Three-time
a0 G t-test a0 H t-test a0 1 t-test
Lateral i 50 50 50
side 40 40 P=0.05 40 —P<0.01
30 P=0.04 30 30
ISA volu 20 l:i':l—‘ ISA voluniy ip |:+:| ISA volumy iy I:%:l
Carina i 1.0 — 1.0 . 10
0.0 - 0.0 . P00 =
One-time Three-time One-time Three-time One-time Three-time

Figure 3.4 ISA volume. Effect of one-time and three-time stent expansion methods on the
ISA volume at lateral side, carina, and lateral side plus carina in culotte stenting in left main
bifurcation models. Mild, moderate, and severe (LMT-LCx angles of 143°, 121.9°, and
99.1°, respectively) bifurcation models were treated using 3.5-mm-diameter Nobori stents in
both the main and side branches. ISA: Incomplete stent apposition, LMT: Left main trunk,
LCx: Left circumflex

3.3.2 AT U b T YA roiENE | EEICHEE LT AT o M A XDEWT
X % ki

(i) Integrity [I£&3.0mm & 4% 3.5mm TR UT YA Z28HLTWDHA,
Xience & Nobori [Ff%3.0mm &£83.5 mm TILED T HA »ZHHALTND
> T, Integrity I DWW TOFERT — &% £ 3. Omm & £2 3. 5mm & Tl UHE
272D L R SNDT2DR U7 — 2 280 Uiz, ZZaBIRESE O AT T8
(IS THE 3. bom D AT > b %, 2B IR RS 2> B [ FEA T 1A) 1) T4 3. Omm
DAT » hZaIBR L T 3FBHOEFEHMERT o F & N TENZE DI £
EDETNMIHEE LTS E . FNEREEREOAEZAETR) -7 (Figure 3.5
(W)-(M),
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(i1) ZEfEhfRFEEE 0 B AT FATEIZ AT T, ZRERFERER 2 & FIFERZ (7]
FTTEHITE3 b D AT FZEIR LT Culotte stent ZATo7ZBRICIZAT
v FOBENI L) REREERFEIEVNAE L (Figure 3.5())-R)).

YA mild 7 U RIEERRIC IS D R TE A AR IL Nobori #f &
Xience BEIZEBUNT Integrity BEL D A EIZ/NE v 7= (Nobori vs.
Integrity: 0.47=20. 18 mm® vs. 1.09=%0. 25 mm®, p<0.01; Integrity vs. Xience:
1.09+0.25 mm’ vs. 0.66=+0.32 mm’, p=0.03) (Figure 3.5 (J)), 47U siTf%
BT AAREREERFE L Nobori BEIZEBUNT Integrity FESC Xience BEL Y &

BElZ K& 2o 7= (Nobori vs. Integrity: 0.32%£0.12 mm® vs. 0.05%0.09 mm’,
p<0.01; Nobori vs. Xience: 0.32%+0.12 mm’ vs. 0.10+0.08 mm’, p<0.01)
(Figure 3.5 (M), M AEEREERME (IEMBEMA TS SHEAA BRI
ERFEREENFE) 1L Nobori B, Integrity BE. %+ L T Xience HEOWFN T
bREDRVRIRTH -7 (Figure 3.5 (P)),

Sy B moderate 7L ¢ MAEIBESTIZ 81T D AR52 435 A FE X Nobori
BEIZIBUW T Xience BEL D A EIZ/NES o7z (Nobori vs. Xience: 0.70+0. 26
mm’ vs. 1.21%0.25 mm’, p=0.02) (Figure 3.5 (K)), U SITfHICRT 545
BIEART 3O AT » METHEZEN 2> (Figure 3.5 (N)), Z0
FERD DA ANFEREERFL Nobori B TXience HEL D /NEWZ &R
(Figure 3.5 (Q)). Integrity #fiX Nobori FE<° Xience #EL Y & RIERIEAR
R DXL ENRE o7 (Figure 3.5 (K)),

DGR sever 7 /L 0 A RIBEEIZ 51T 2 ANERE A S FEIL Nobori FHIZ
BT Xience R Integrity #EL Y bAEI/NS D o7 (Nobori vs.
Integrity: 0.32%+0.21 mm® vs. 2.56=%1.16 mm®, p=0.01; Nobori vs. Xience:
0.32%0.21 mm’ vs. 1.82%1.11 mm’, p=0.05) (Figure 3.5 (L)), I Sirfs
BT AR ERFEERNEILIBEDORT » M THEZMN )~ 7 (Figure
3.5 (0), # RIEREAERMIL Nobori BET Integrity BEL D bABIT/NS A
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-7~ (Nobori vs. Integrity: 0.427+0.25 mm® vs. 2.837%0.98 mm’, p<0.01)

(Figure 3.5 (R)),
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Mild bifurcation Moderate bifurcation Severe bifurcation
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Figure 3.5 ISA volume: Effect of the stent platform ign. (i) Use of 3.0-mm-diameter

stent for LMT-LCx with 3.0-mm reference diameter, (ii) Use of 3.5-mm-diameter stent
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for LMT-LCx with 3.0-mm reference diameter. ISA: Incomplete stent apposition,

LMT: Left main trunk, LCx: Left

3.3.3 Iyl D s

(1) ZesaEIRFEFRE N D AT FATAIC AT THE 3. bmm D A7 > b & e EhR
TR S BRI A TEE 3. 0mm D AT > k%% L T Culotte stent %4T
ST G T 3FEVTO AT N THIMEIBSTIC BT 5 RE2 AR HEIT
T B AR - HERL D 4 FE DB < 72 DT DIV TR E < 72 A &7~ d
(Figure 3.6 (A)-(C)), Xience D M/FMIBEENIZI T B AREREERF (X574
FEmild £7 L X0 &5 E noderate EF /L THEICKE ) -7 (nild
angle: 1.26=0.82 mm’; moderate angle: 1.98=0.90 mm’, p=0.02) (Figure 3.6
(C))o Nobori M4yl i HIZ 51T & RFEREERFE 10 noderate £
T DA EET VLD S ARICKE N> (mild vs. moderate:
0.09+0. 14 mm® vs. 0.36+0.19 mm®, p=0.03; moderate vs. severe: 0.36=+0. 19
mm’ vs. 0.12%0.13 mm’, p=0.04) (Figure 3.6 (D)), Integrity & Xience
DI STITBFC F 1T D A58 A 745 A 30 S Bh IR = - B sz o> B 23 84
LTCHOHEBREE RS- 7= (Figure 3.6 (E), (F)), Integrity ®O# R
FERE ARG AFE sever EF/MIB N T nild EF VLD b EEIZKE )
~7= (mild angle: 1.137%0.24 mm’; severe angle: 2.83%+0.98 mm’, p=0.02)
(Figure 3.6 (H)), ¥ RERJEEAMIT Nobori & Xience T/ BRI~
[ DA EEAIR S 72 D122 TR E S e DM Z 7~ (Figure 3.6 (G), (1)),

(i) Z2 B AR F R 2 R FATAC, S BhARFEERE2 & [BlhER & H I
3.5-mm D AT > h%&f#io T Culotte stent Z{To7-3%4a : Nobori O Ifi & {|kEE
EBIZ BT AARARBEFEERE 1T ARE sever 7 /LIZEB W TH IR £ B moderate

ETTVED HEEIC/NE D572 (moderate angle: 0.70+0. 26 mm®; severe

43



angle: 0.32+0.21 mn’, p=0.02) (Figure 3.6 (J)), Integrity & Xience ODIfiL
EREEIC R D REREE R 132 EEIREESE- e oA B3 725
IZoNTREL b ZRT (Figure 3.6 (K), (L)), Xience oI {HIRES
BT A REREERME 1T A E moderate &7 /MR W THIEAFE nild &
FAED bEEICKE -7 (nild angle: 0.66+0.32 mm’; moderate angle:
1.2240. 25 mm®, p=0.02) (Figure 3.6 (L)), AU AEEEICIIT D REREHR
FIXIWTNDOAT > h THOEAE mild-, moderate—, & LT severe-MDU 7§
NOET NVOENCHEZIT 0o 7= (Figure 3.6 M) -(0)), 7272 L. Nobori
TR TREBIR F - [BIERL D A B3k < 72 D203 T T 5 R e a2 E 4
BIEN/NE L DM %~ L. (moderate vs. severe: 0.39740.28 mm’ vs.
0.10%0. 18 mm’, p=0.07) (Figure 3.6 (M)), Nobori CIL/e Bk F=FEHE-(a]
TR DA FEN IR T2 DIZ 2N TR REREEREIN/NE L 7257 (nild vs.
severe: 0.80%+0.27 mm® vs. 0.427+0.25 mm’, p=0.05; moderate vs. severe:
1.09+0.20 mm® vs. 0.4240.25 mn®, p<0.01) (Figure 3.6 (P)), Z Df&H &
IERFRAIIZ Integrity & Xience |Z351T DR SERTE AR IL /A mlBh R 3= 8-
B DA FEDIR L 72 DI DN TRE L 2 DM Z R L7z (Integrity, mild
vs. severe: 1.13%0.24 mm® vs. 2.837%0.98 mm’, p=0.02; Xience, mild vs.

moderate: 1.30+0.80 mm’vs. 2.187%0.96 mm®, p=0.01) (Figure 3.6 (Q), (R)),
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0)

Nobori stent Integrity stent Xience V stent

(i)

Nobori stent Integrity stent Xience V stent

Lateral

sida vol
+
Carina

Figure 3.6 ISA volume: Effect of left main bifurcation angles between LMT and LCx. (i)
Use of 3.0-mm-diameter stent for LMT-LCx with 3.0-mm reference diameter. (ii) Use of
3.5-mm-diameter stent for LMT-LCx with 3.0-mm reference diameter. ISA: incomplete
stent apposition, LMT: left main trunk, LCx: left circumflex
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3.3.4 A EIIRERHID O RIFEEI T 72 27 2 b A XOEWT & 5528
Integrity 1X5EICH B2 L 12 3.0mm AT > h &££3.5mm A7 > DT
PAUMEICLTHED, TDAZ Z TR N GRS LT,
R D AT 2 MEDOEWIZ L 2 N EEEAERFO LT 2-1ink 1515 D Nobori
DI 3-1ink HEED Xience LV & LV EEETH T,
(1) 75BN EF > O [T 1)1 TA 3. Omm @ Nobori Z#{E T 5 KLV b
3. 5mm O Nobori Z #i& L721E 9 28, 72 e B IR T e - [m] e o> 44 FELZ BaR 7 < if
ERRETIZB T A ANEREEREN/NI <25 (3. 0-mm—diameter vs.
3. b-mm—diameter: mild, 1.527+0.78 mm’ vs. 0.47=+0. 18 mm’, p=0. 02; moderate,
1.66+0.74 mm® vs. 0.70%0.26 mm’, p=0.02; severe, 2.00%+0.78 mm’ vs.
0.327%0. 21 mm®, p<0.01) (Figure 3.7 (A)-(C)), O AT R I BT DA TEE
JEE BRI A B mild £ 7 /LT 3. 5mm 0 Nobori Z 3R L7285 A 12 K& <
725 (3. 0-mm—diameter vs. 3.5-mm—diameter: mild, 0.097+0.14 mm’ vs.
0.327%0.12 mn’, p=0.01) (Figure 3.7 (D)), WIEAGEFHIZISIT 2 ANERIER
KREIT I 4 E moderate—, sever—E7 /LTI 3. 0mm A7 > 4% 3. bom AT
> METTHEZIZZ2WV (3. 0-mm—diameter vs. 3.5-mm-diameter: moderate,
0.36%0.19 mm’ vs. 0.39%0.28 mm’, p=N.S; severe, 0.12+0.13 mm’ vs. 0.10
+0.18 mm’, p=N.S.) (Figure 3.7 (B), (F)), # REREEFM £ 3. 5m
@ Nobori Z %R L7-55 238 3. Omm @ Nobori iR L7254 LV SRV META)
28 5 (3. 0-mm—diameter vs. 3.5-mm—diameter: mild, 1.61=+0.88 mm® vs.
0.80%0. 27 mm®, p=0.07; moderate, 2.01=%0.63 mm®vs. 1.09=£0.20 mm®, p=0.01;
severe, 2.12%+0.77 mm® vs. 0.42+0.25 mm®, p<0.01) (Figure 3.7 (G)-(1)),
Xience DG EITIT A REBNIRF R - [BITER D 4 I BAMR 72 < | A Bk 350
73 B [BRIFEAZIZ AT TR 3. Omm > 2 W M 3. bmm &38R L= 8541281 5, &l
BEES (Figure 3.7 (J)-(L)). Al mirfs (Figure 3.7 (M) -(0)) & H WM dfe A58
IEERE (Figure 3.7 (P)-(R)ITHEELR ORI oI,
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Figure 3.7 ISA volume: Effect of stent-diameter selection for side branch. (i)

Nobori stent, (ii) Xience V stent. ISA: Incomplete stent apposition
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3.4 BR

SEHNAEHIE A T > M TIRAIA M BE U S CHID CTE DR ) & 3T 5.

> TARFERIERE ORRE TIHEFNEHMEA T >~ O )35 ST k%D
IR & 72 %, BICATEREFENPBB AT o MIRTEDRK & 705 Z & 55 2 &
Tk,
—J7C, JERBINRE R I ER A ICH 1) D Culotte stent B % U 7= SEAIVA
HPER T o M REERHCARTEREE 2 IR 5 HEIC OV TORGHTI I E TR
Mmoot SEIOER TR —FTHFA L DRAT > M AT 554 T, 1A KBI
L LT 3 [EI KBL 21T o G A I A SEREE R AR C& 7z, /o, AR
EIRES D D EFERL 10 CRIE T2 A7 v 2 @IRT DB, KRR MmEER
IZEDLE T3 mmBELRINLIZGAIZIE. AT T A L OBEWNIHND 5
PTAREREEREOETAE L2 oTo, LonL, RS FT, Bk ESHE
D EFERIZ AT TRE T 5 A7 > k& LT 3. 5mm £2? Nobori #3#R L 78564
ICBWTOLREREERBEAIRRTE H2F b7,

o, EBIRER L FIER DK T AEICOWTHER LSS, Wiho
AT MTHFA ATBNT S, BRI ANT T 3. 0mm ROFEAIFEHPEAR Tk
AR U T2 G B IS B AR T & BIFEAL OO 722 40U A FEAS mild 72 B sever
B L TCOAREEEERBOEEE Uo7, LU, 3. 5mm RO IEHFIEH
PERT > NI L7258 138 B R =80 & RIFERZ D 72~ /0 I8 A FE 23 mi 1d 7>
5 severe ([ZZ{b L7358 Nobori O RFEREERFEIIE LD > T2,
Integrity, Xience VDO ARTEREERBEITHIMNE 5V IMEMZ R L, /08bH
RELSBRDZ R Do T,

VL EOFERIL, 3. 0mm FRD AT o b IR L7255 1213 % D% IRk 4
RN TCHURBEEEREMEE I NN S, AT 2 A ZORIRIZI DD
WICEHETHLINERLTVD, 3. 0mm FEOEK AT > N D RILIREED e i @k =
R AR 2 A TR T D IR A A 2 TV h e LR S D,
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ZD—FT, 3.5mm FRD AT kAR L7 FRITIE Nobori DA DGO ZEAIC
MO BT ARTEREEREOMNE RS e olz, 2L 3. bmmED
Nobori 237 7 7 O EBEEEEN R < 220 2-1ink #3& T H 5 7= O e wlBh IR 354
0 & [EIRERE D 7230 I 4 E DZEIZ R L TRE MO strut 2B L CGEHE LT
e EHERT D,

3.5 ARED/ME

1. ZEEEIAR LRSI RIS 25 1256 L T Culotte stent 4T 9 BRICIZ KBI [\1%Kk
Z 1A G 3 RN 2 L TN BT 2 R e el A A A IR T &
2o

2. [EIFERZICIENT 72 27 > MRIZ 3. 0mm 2 B8R L2354, 0% OTH OB
[ZH D0 b TR EREERFITARH T E 22,

3. [EIFERZ IS 72 A7 > R IZ 3. 5mm £20 Nobori 38R L= A DA, 4yl
B DEACIT D00 & TAREREEREA RN TE D,

FE SR ER E R S I 28 3 O SRR e B IR < . BEPHZE Ak L2 E
IR CTHREZRICES LODKEBTHH 720, el - B AT vk
IMARSE 2 e fEfitt: 2 A HERR T & 5 PCT 21T ) HAMBEAA R TH D, 22
TR U 72 3 ROt/ e IR ol S IS0 -6 7 /LA 0 I A 2 ODREEV Y & U D iR o
FVRHEIZ DD T b IR ET 2 2 E R H[RETdh 5, 5 1 3 Tulk <7z SYNTAX Score
B ERAT 2 —~RITIEINEAEOZE L EENTEY . 20 3 Rk
YIRS T L & N TAT 9 R SR 23 PCT O 2 1 L S & 570t |

BEHNTHEVARATHLZ EERLTND,
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WAE X7 NEEBERO 3 EEEOAREORKRIE

4.1 RED HHY

4.2 ik

4.2.1 3 IRICIE BRI o3 I T 7 AR
422 AT REZT U YA XOER

4.2.3 ATV NEE

4.2.4 jailed stent Z 5K & L7- NERIFEDE R
4.2.5  HERHEMT

4.3 #FER

4.3.1 3EIRT v MriREE 1 EIAT > MEEED g
4.3.2 AT NTHA DR

4.4 B

4.5 KRED/NE
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4.1 AEDOHH

H 2B TR LI . EARHYEA T > b & O T BRI R A TR R I
late—, very late-ST DfERINF L SN TRV, DIEBICRBIT 5 AT FOARE
4JE#% (incomplete stent apposition: ISA) A—KHE &N TW5DH, AETIE
TEREBINREE )9 DIRHIE L LC—ARDOAT > OB EEET D single
stent ¥EIC8B1F %5, 118 kissing balloon inflation (KBI)¥#:& 3 [m] KBI {0 F
B L, 3-1ink @ Xience XU 2-1ink ® Nobori &5 AT > kDT HA
> OBERMPEHER A OB 5 REREE R KT T B OV THRIEL .
REREEZARBESED L BOWEANEIMEAT » MEEGIEEZRET D52 L
ZHWE LT,

4.2 FHik
4.2.1 3 Won/e mBIREFRER /IR E 7 AR R

209 JERFI D 64 Fl e FEBIR CT AR R (651202 bELNTT —Z Z WV, i
BREEES, A FATAC (LAD) . [IiERC (LCx) 23723 =43l Dy A I A H L
T, 3WICEIIRIIIL 1.8 E T L DOVER 21T - 72, 209 FEFI OREEARC T 7 —
P OAF H IV A E OS2 BRH U L £ e e B R T - A A FATAR £ 129.0°
LI EBIREEE - [AIERL : 122.2° | & L C LRI MTE-BIfERL @ 76.4° & L
7o & HICKBIME % Murray’ s law ICHEWZ RSN EEIAR 8E0AS : 5. Omm,
FERT FATEERE: 3. 75mm 2 L ClaIFERAS: 3. 6mm & L7z,
MEET /L, SEERIC L DOMER, 02 b U v 7 2L ) a—128 b
T4y B VETER U, ARBIARTEGE D O AERT FITEIC AN T, {lBE
N3 A WIS T OB & BNIREEA AR 28 D I R ERAL T &b 5 4358 & 130e il
D IMAFRE, A EBIIREFHARRIC 75%., ART FATAA DT 80% Dk 5
pergaF L7z (Figure 4. 1-A), R L -AAW@IREW DTS V2 b
DDA L7 3R D LEIZRET 2 Z LI KV | 3 kou Bk 35
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LMT
5.0 mm

20 mm

75% stenosis

80% stenosis
(LAD ostium)

LAD
3.75 mm

Figure 4.1 The three-dimensional elastic left main bifurcated coronary
artery model. A: The dimensions of the left main bifurcation model. B: The

elastic left main bifurcation models employed in the bench test.

IR T VA S5ERk S 7z (Figure 4.1-B)
4.2.2 AT U NERT Y M A XDOBR

Heled 2 A HIEA 7 > b & LT, 2-1ink #i& 0 Nobori (Biolimus
A9-Eluting Stent, Terumo, Tokyo, H AKEWND&HTHIE) P A A£E 3. bmm X £ &
24mm, FB LN 3-1ink & D Xience—Xpedition (Xience) (Everolimus—Eluting

Stent, Abbott vascular, Il1linois) %A X£& 3. 5mm X 23mm % 3E&R L7,

4.2.3 ATV NEE

AT v N OREITMEERIEE L AT Y 4 — % — /N ARIC 3 Rt ik
FEE T T VA RRE L, B N CERERO PCT LR L& TITo7e, F
BOIZH5X %<0, B PCLICHB L-1E (BALME A v % —
Ry g IERFEREME) Lo T2 TOFREEIT- T2,
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O HBNAR TR D> & 2R/ FATEC AT CHRAET AR T 2 K9 ICAT v &
& L7z, PEBRIEIE Nobori % 14 X%, Xience & 16 KUE & LAT Y R 7 U N
— b= W TR YRR 2 20 P & LT3 ViR L7z (Figure 4. 2-A)
@F 5. Omm /3 /L— % W T, [EFERC A A2 2 e B IR e N I 36
VT 13 &£ T proximal optimization technique (POT) Z3EANL7- (Figure
4.2-B,C),
@POT %, MBI A RUA ¥ —Z i@l S/, ZOBRICERR A b &b oy
I U NWAT o P ATy Ml & Lc, RIS T A R A v —Z @il S
T HBICAEOBIEBAR A a2 HA RUA T —2RINTE D X 912 Crusade
T—TNVEMH Lz, BIZHBIZ T A KU A v —23@iE L7 1C Crusade 77
—TNEBRLED D Z & TERTICBWNTHA RUAY—0E @A A > b
i LTS Z & iR L. (Figure 4.2-D),
@ENEN ORI 20 # & LT, kissing balloon inflation (KBI)% 1
[l 2DWVE3EATH), ZADOE I mES 1bam D/ a7 547 h3b—
> O TIRIRHIEIR 24TV ' BIR E 80 2> B 22 Al FATAIC i Tl 12 RUE,
TEENR FEERE D O [EIFERC M Tl 6 RUEICIRIRIE Z3% & L7z (Figure
4.2-E),

Figure 4.2 Stent deployment procedures. A: stent deployment along LMT-
LAD, B,C: Proximal optimization technique, D: Advancement of guidewire

through a distal stent cell accessing the LCx, E: Kissing balloon inflation
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Table 4. 1: Balloon Size, Duration, Pressure for Procedure

Balloon Stent or balloon

inflation size Duration  Balloon inflation time
pressure  Diameter/Length  (sec) Number of time
(atm) (mm)
Stent deployment
Nobori 14 3.5/24 20 3
Xience Xpedition 16 3.5/23 20 3
POT 13 5.0/8.0 20 1
Kissing balloon inflation
Main branch 12 3.5/15 20 lor3
Side branch 6 3.5/15 20 lor3

?%yF%ﬁﬁm@mLkﬂw—yﬁ4fk%%Eﬁmowawm1mik@

4.2.4 jailed strut IZ XD AZEEFEEDOTEE
ATV N RE L4 3 Rt BN R R R IR R T VA 70 wi% D If R

.4 (Baritop Sol 150, Sakai Chemical Industry Co., Ltd., Japan) % Fei L
IR~ A 7 v 7 g — 7 A X #R CT 24 (TDM1300-1S, ¥~ MRk 4h)
EHOTHEEIT 72, ZHREES 0. 048mm ([ZFRE L 512 AT A AL %
TV, 3Tz HESE L7z (Figure 4.3-A,B), Z® 3 &ktt4 % v CHEIfER:
TR B 5 T TEIEE ATV (Figure 4.3-C) ., [AIFERLA D% strut 23 jail
LTV DA Re A mfE s L CEH L7 (Figure 4.3-D),
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Figure 4.3 The micro-CT analysis of the incomplete stent apposition (ISA)
area yielded by jailed struts at LCx ostium. A: The two-link Nobori stent
deployed in the bifurcation model, B: The three-link Xience-Xpedition stent
deployed in the bifurcation model, C: The direction of view to analyze the ISA
area, D: A typical view from the distal flow tract of LCx; red color shows the

ISA area.

4.2.5 FREHEHT

ANIFEREFEEOERET — Z (X0 2> Tk U7z, @ke T 5 IFER
AT — 2 DI Games-Howell test %, ke d D IEMSAT — & DLk
(2% Tukey test Z JHUN oo W OFHRE & SPSS /83— 5 2 21 (IBM Corporation,

Armonk, New York) Z W TAT\, PE<0.06 2t - CAHAE & LT,
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4.3 #ER
4.3.1 3EIRAT » MEIEES 1 EIRAT o MERE D g

micro-CT Z HIW 7z [EIEAR A 1B D4 T OMEMTHRE AT DU T Figure 4. 4 IZR T,
O R SE R AL, Nobori & W ZBRIZ 1 [8] KBT LV % 3 [A] KBI
THEINS S REREA RO/ 8 3 8 KBI TR T/ -7z (Figure
4.5-A), Xience—Xpedition Z AW CIIREREEF ML, AEEITRVD
? @ 1[EKBT & ¥ & 3[EKBI T/h& < Bl 28 A & 7= L7z (Figure 4. 5-B) , (Nobori:
1.00+0.28 mn’® vs. 2.49+1.44mn?, p=0.05; Xience: 4. 07+1.04 mm’ vs.

5.217%0.93 mm?, p=0.07),

4.3.2 ATV RTYA L OFE

2-link ®%& 3.5mm @ Nobori ZfiH L7=3%& 2%, 3-link O£ 3.5mm D
Xience—Xpedition ZfE/H L7z4a L0 &, 1[HIKBI, 3 [B] KBTI OW§4L T % [alE
BN AR D ANTEATE A 1hiFE & A BRI C & 72 (one—time KBI: 2.49%1. 44 mm2
vs. 5.21%0.93mm2, p=0.003; three—times KBI: 1.00+0. 28 mm2 vs. 4. 07+1. 04

mm2, p=0.001) (Figure 4.5-C,D),
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KBI
Stent ; ISA of LCx ostium
time
Nobori
Xience
Xpedition

Figure 4.4 The incomplete stent apposition areas detected by the micro-CT analysis. For

each condition, six stents were tested.

A Nobori Welch B Xience-Xpedition Student-t
7-0 [ 7-0 [ I 1
60 | 60
50 | —P=0.05 50 | Eﬁ
ISA area A’ | ISA area @ }
30 | _ 30 F
20 | 20 F
10 | | 10 |
0.0 1 00 1 )
One time Three times One time Three times
C . D .
One-time KBI Three-time KBI
70 ¢ P=0.003 _Student-t 70 ¢ Welch test
60 | . 60 | P=0.001
50 50 }
ISA area A’ } ISA area @ |
30 _ 30 }
20 | 20 |
10 | 10 [ —
00 1 ) 00 1 )
Nobori Xience Xpedition Nobori Xience Xpedition

Figure 4.5 Effects of multiple kissing balloon inflation (KBI) and stent platform design
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on the incomplete stent apposition (ISA) area yielded by jailed struts at LCx ostium. A:
Comparison between one-time and three-times KBI using the two-link Nobori stent, B:
Comparison between one-time and three-times KBI using the three-link
Xience-Xpedition stent, C: Comparison between the two-link Nobori and the three-link
Xience-Xpedition stent with one-time KBI, D: Comparison between the two-link

Nobori and the three-link Xience-Xpedition stent with three-times KBI.

4.4 B8

SEIOEBRNPOLLT O Z BN o T,

©. RA—=FHA L DAT b aHT 256 ThH, 1 [IKBI &L ik LT 3H
KBI ZAT o T FMATERER LRI TE 5, & 2 WIHMER T E 2 ATREMED =,
@. BIRTHAT L FTFHA U OENCL Y RERESEITRE LSBT S,

A EICR T HERTIE, AEERESE RIS 5 L0 AR TE
272 KBT 21T 5 7o DM B RN T L LTHEITEELFR UL [REREEOH
T, AT MNRETEL AT TV A o ORPUSTHER L TEBSROME
FwAToTc, ABEIOFERIZH N 3 e EBIRFE R 5T 7 3 /8 i )
ARFEH A B 22/ FATEAS S CIEBER A R o SHANRNC i B A2 A 58 8 L C
BY . DIERFRE S CTH D Medina DT (1. 1. 0) 1AM T 595 [57]
ST ZE T L do 2 MEIFERANZ TR 2 L TR b T IR T A i 72 A
T FOBMEEZITORVWER R TH 5, BT REIRFEFHE D 5 AT
TATEIZHET TAT > R &2 /& L7214 O KBL iB MO LEHIZ SOV TIEERRIC 72
STZ, AT v MRER O KBLBMAMUBA QBRI 2200 A N b %
T HELIH SN TEY Z0EBRIIZYTHD B % 5[568],

PEARIELDE NI HONWT « A7 YRR ST DR F & LT, HRRE & Rk
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KE 23 B 23, JEaREE K& < BA- S5 2 & I3 B IRARRE - el Bh IRk 2LE D&
OHERAZR O EFIZO723 0 | JEIERER 2 M | IE R S8 5 2 & 1 3aBh ik i
HEWIRFH OIER L RIFRTH Y . ORI ORI 5 A OHERD EHIZS
MR D, PRRENZ BRI 5 2 e < 1 RIOLER % 20 PRICE O TH,
PRI 209 2 & T [REREEDOREY M55 Z LXK
TYEFELWHETH D, ZORAH=RALIHONTITIEESZOWME T/ IL—
& AT b strut A —FERERL, 2 [A1 B LARE O RSRR IR I BE (2 A5 R T
WY strut IS — 2 il L T OSBRI N DT Th B & #EER
SN D,

ATV N T YA ATONT AR EBRIZHZ 3. 5mm 220 Nobori 1% 2-1ink
10crown #1&E T ¥ 180° fEICHIH DV T U o AT 2D link 25T 2, £
3. 5mm & D Xience—Xpedition (X 3-link #&ETH Y 120° FHIZHIKEDZ T 7 %
BAELTWD,  KBI ZBMN¥ 2 BRICITMEL A AL & Link O EBILRSEZET
0 [44], Bhf7e KBTI OFERA1G 5 72 DITIFAE A DEIZ 1ink 237F7E L 72V VR
RIS TE Y [B9] 4 BRIOERITENZEMS T HFERE 2TV D, HIC
FeSEEBINR R SR S D 12 5 (SR U BIIR ML A B8 23K & WA IR L
ATV D ORKILEROE ML 2B L BRI VLRI,

4.5 KRED/NE

1. KBI [H# % 1 [H25 3 BENCHICT~ 2 & C, LBk =S I 381 5
ATV NOAREREF LK TE 5,

2. BIRLIZATV hTHA U OFENICL Y REREHFITREL BT D,

I D ERESEE A L, SIHEDREZ T L oo, DR SR KR
DOIERNRE R T 2 F RSO DBRIR LIS T L2 LN TE D,
BERIII G & T D IR DRFEICHE A T OEFRIES ORpME & IR 2 2 L7z
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A TLRENEFHEITH 2 & THE LT 2B RIS 2 LR TE 5,
—J5C. FEHGR TR IG5 Z L IZREE T Y . SEI0OEBRROMEET
7 REBIIR S Ry I IR A5\ 3 5 e TN 2 PCL % %t % L THMTH
% Ll L7,
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BOE Kim

5.1 AHFFEDRR

5.1.1 b EhR TR iR o IR R 25 12569~ % PCT D BLIRFEATh & RGH,
DFRTE

5.1.2 JERTTATEL & BIBERL D i 512822 D & 2 e T 47 I 51
JRE~D AT v MG
5.1.3 FEEBEMRFEFE D AT FATEII T TRED H 5 | Ao HE)
AR EFE U ZE ~D AT o MAEE

5.2 AMEDOERR

5.3 MK OREMR~DIRE
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5.1 AWFERDOER

ARWFGEIE, A2 BRI IR 25 S kk 9 B SRANR HE A T v b & Tz
PCT Z /@bt & L BRIR DS D iRk Lo 2 iR+ &84 b b &
P72 FERER B 2 VT O MC L, B o fR a2 ERERICAENTZ L %
—OoDT—~v& LT,

ABFIED B, ZREEARFEE R AW T R Y BUVERIELZEL
FHNCHLNIT L2 L THY, EIRPRIZET 5 X0 BIh#E=R O @O ERIRR
RV A L EREET D L TORMAERTHZ L TH D,

5.1.1 e EB R EEE I ERR 28 1S %045 PCT DOFLRFEAR & (i D% &

e SRR R A IR A5 1 ek 9 2 AT BRI DWW TR, KE 33— o
HIE, BAROTA T4 TIEWT s CABC A #ESE L T\ %, Bl & L TR
ALIZxt 4% PCL R OFRAELAT o FNMIRIES Z K & 7§ 5.00MmE A~ b
FEAEFED CABG & Il L T B SN TV Wb ThoTe,  TRNB S5
[ RIEREHE ORBFEALICIIT 5 PCT OIRFEMEZSET 5 & O E
HEL, fMEEE & LTAT U TP A v, AT A X JEEFIEB IO
SEEBINR O 364 B V2 B L 7 FERR IR ARBRE T L 2 B R L ER AT o 72,

5.1.2 Zefll FATAL & BINERL D i J7 (23R D & 2 e F e ER I AL ~D A T
> MREA

FERRIRFABRE T LV O/FIL & S T E 2 gL U, AR E R Ewril o
Iz EBI % LT Culotte stent {EZ HWZBRD X T o b DI EBE~D
RGEREFF T KT TR 2 MEE LT,

3 EICBWT, b MEBEIR CT AR RN OE N7 — & 2 W EE RO
TS ER L, DA EOE S ZFEO 3 ROURBIRG I E T L %
ERL LTz, MEAEZ Y a—& L, SrIEEs & 1 30aH i o i 8 BE | Al 2 A+ 1 Bk sg
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ZERL 3 ot ERENREFRE IR EET VL Lie, 2O REBIIRERE

IR AZE T VAT 3 T OREIR A7 > N % Culotte stent {E& AW THIE

L. ZEEE R EFE T T V& 3 IRITatll~ A 7 v 7 4 — T A X CT 251

EROWTEHI L AEREEAEEEH T D TIEAERELERT L2 L TUTO

LN LT,

o [A—=FTHALDATL FEMHT 255 TH, 1 B KBL {EEL LT 3 [
KBI 21T > T G B ICATEREERE AR T E 7,

o JEEBIREEIH ORI TRET D2 AT ME@IRT AT, K
MHIERICA DT T 3. 0mm BRAERR LA ICIE, ATV T A D
W b T ARFEREFERED AT AE U h o7z,

o JOEBNRFEF SRR AT THET D2 AT v hEBIRT HEIC, &2
EEENIR FE G O RS AT TRE ST 2 A7 F& LT 3.5mm &D
Nobori ZEIR L 72HAICE W TOHLRNEEEAERHLIRBTE 5FH LWL
Mz LTz,

o JFEEBARET L B ORTAEIZOWTHER LESGAE, WTInoRT
Y RTHA ATEN TS, BERICANIT T 3. Omm RO IEHIGEHER T 2 b
AR U735 G I3 A E B AR 5 & BB O 72 340 A Y mild 75
sever [IZZ{L L THARBRIEEBRHOZEZ A U oT,

o JEREBENARET L BRI ORI AEICOWTHER LA, BRI T
T 3. 5mm BEOFAIESHMEA T o MEIR L 72555 1213w B IR 5058 & Bl
B D723 o3I A FE D mild 2> B severe (2L L 72334 Nobori O ARELRITEH
BRI L2y 7273, Integrity, Xience VD RFEREERFEIZIEIMN D

HUNIEEIMEA 2R L, DO RELS R Z 26N LT,

5.1.3 @R EEE D B BT FATANS T THZ2 D B 5 . Jo ik Bh IR 2 ERER 47 I
IR ~D AT NEEE

63



e EBARESEIRZICH L 1 ADORT > FEE L KBI 23BN 280, BAFA
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