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Abstract

The influence of complete revascularization on long-term outcome of patients with multivessel coro-
nary artery disease undergoing percutaneous transluminal coronary angioplasty (PTCA) was determined
by analysis of 10-year survival in 167 consecutive patients treated at Juntendo University Hospital during
1984-1993. Forty-nine patients were completely revascularized and 118 had incomplete revascu-
larization according to the anatomical classification. Among patients with anatomically incomplete
revascularization, 56 were categorized as functionally adequate revascularization and 62 as functionally
inadequate revascularization according to Faxon’s criteria.

Baseline characteristics showed incompletely revascularized patients had a higher incidence of prior
myocardial infarction triple-vessel disease and/or chronic total occlusion in at least one lesion. The 10-
year survival was slightly better in patients with complete (100%) than in those with incomplete
revascularization (79%), but not statistically significant (p=0.089). Event-free survival was not signifi-
cantly different between the two groups. However, the need for coronary artery bypass surgery was higher
in the incomplete revascularization group than that in the complete revascularizaiton group (100% vs
81%, p=0.013). The influence of the degree of functional revascularization on outcome was not clear in
the present study.

Long-term survival appeared to be better in patients with complete revascularization than that in pa-
tients with incomplete revascularization, but even in the latter, coronary artery bypass grafting in the later
period could improve outcome. The effect of functional revascularizaiton status should be further investi-
gated in a larger population.
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Selected abbreviations and acronyms

AHA = American Heart Association
CABG=coronary artery bypass grafting
PTCA =percutaneous transluminal coronary angioplasty

i U &I

W4, BERHEBIARIEL KM (percutaneous transluminal
coronary angioplasty : PTCA) D@ RE TR S 1,
FERTEENNR S A 7S A7 (coronary artery bypass grafting :
CABG) D@L & SN T & 7= SBIREICH L TH T &
b &) Tkkolz, THAREL BT, KT
KEREVEAT RABRIETTP TH S5, BRERTIX
WTFNOBERETORER, LHEERERCEEE
DLV H DD, PTCA X CABG LB LBEMIM
ITHERBITROFEV I LPHALTVAEY, IS
JAZED PTCA 1 CABG & Wit L MATHROBEH
<, 20RERE L TEERAERND PTCA DBIIE
BT LOBL AN LR EFEH IR TV 5B,

PTCA i, &L, #EDOURLH LV ERREHFOH
HicLVEUTelERNOBRBDIMEL, FICAT
Y MIEHERLHREOBRIICERATHL L ST
%9, L L%AS, PTCA L AMATEENSELTH
NITEBFHINE S NS LEPIIERK T RENS
(9, BAEETORE I R, 40, HAIIHHZE
BEFE L Faxon 59 DEEIC X 5 = DD FETHTHE
BOBELXEHL, PTCA DREBEEL b & ICOfTHE
BOBESEBFRICKIZTHEEBIIOVWTRE 21T
7.

MR EHiE

L. ¥ 8

1984 4F 1 A-1993 4 12 B4R THEfT S 7= #0[m
FFHR09 PTCA fEBI 388 B, AEFHBEIHRES L CABG
WEP BV ZEB L USERES 167 B2 x5 L
L7z, SERERDOLED ZEEIIEEkD43% T, =K
TREIEBNE 30 B (8%) TH o 7z, WHREELBDFEY
£ 61.019.3 5%, P 14081 (83%) ThH o 7-.

2. BEREDBREEDER
PTCA & CABG D@ BRI B REBNEE & LIS
BEOEREICL VTV, RAlE LTEHRE, EMiT

TR DAL ERFRZE (just proximal lesion) % &4 8, B
IUBEeMELEUSBIRETIICABG L L, A
EBIIR & Btk D —BRED 5 VI EENE 2 ST
ZBIREBITIE, TEAENLITNITPTCA 21T L
7. £ DOMIES Z & IR D run-off DIREERLEHDE
FFHE (viability) % 5Fli L, BEDOAEB LUEAN, K
BRORELZEZEZRL, BOBORKELEDbISL HiE
B L7,

3. MTHEENES

MTEROERILLHOEFEROFECIPLLT
# Bk [American Heart Association (AHA) 538 75%
Dkl 2B 5 2 EEIREERES TOMATERICEII L
eBREr EEMTHE BHFNTEmTEE #HL L,
ZNLSN DG E 2 AELEMITHE BHFHATEN
ITHRE) L L. BECRROEY 2LDEREANR
ED&EEICL), FEEMTHEROFT, LHOE
FRD e WEEME R LB OEIRIRORCMEI, &
2T, FLRHERNICOTEREZ EMETREEREL
72fEBI %, Faxon 50 DSFHHIZHEYY, #HEEEHEEMAT
PR (functionally adequate revascularization) & L, %
NN DAREEMATHES & BEEN N T2 mITHRER
(functionally inadequate revascularization) & L THERD
MATHEOSFEXFL, BIRE L.

4. FHRAZE
ERTFERTIAKIF LB 138 BBV TIT-
7:. EBFHRIZER, 77— MREICIVER
L, RRAEFE, BLEREFEZEHL, WEET
e L7z, FHEHRPEIES1E35 28, BHFEIR
95% Th o7z, BEDEFHEHMOKSIITET, L
M2, CABG & L, /LEIE, L WH1EZE, & PTCA,
CABG Z/.LEifte L7z, %7-, #pHRYCABG % HEATL
-BEIIOWTIE, BEHMEFRBEITE L.

5. METEROBRAR

BEEREB LU PTCA OWMHBEICBIT 5 2 HED
kB pREL AV, ERBRRESE, BLEK
HFF#E T Kaplan-Meier ¥ IV CHEE L, WMHEHHEOK
B3 — %1k Wilcoxon #R5E % v 2 72,
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Table 1 Baseline characteristics and revascularization status

Revascularization status

Complete Incomplete
Functionally Functionally
adequate inadequate
n=49 n=118 n=56 n=62
PTCA (%) (%) (%) (%)

Male gender 35(71) 105 (89)** 49 (88) 56 (90)
Age 265 years 22 (45) 42 (36) 20 (36) 22 (35)
Diabetes mellitus 18 (37) 43 (36) 22 (39) 21 (34)
Hyperlipidemia 38 (78) 78 (66) 37 (66) 41 (66)
Hypertension 31 (63) 69 (58) 34 (61) 35 (56)
Prior myocardial infarction 22 (45) 84 (71)** 45 (80) 39 (63)
Ejection fraction <40% 4(8) 16 (14) 7(13) 9 (15)
Proximal LAD 33 (67) 95 (81) 44 (79) 51 (82)
Total occlusion present 10 (20) 43 (36)* 25 (45) 18 (29)
Three-vessel disease 4 (8) 26 (22)* 10 (18) 16 (26)

*p<0.05, **p<0.01, complete versus incomplete revascularization.
LAD=Ieft anterior descending coronary artery.
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1. EBEES
MiTHEOBREICIVSEL-BELER% Table 1
R, R FERSELIATHRER L 49 61 (29%), 5%
SMATHEEZ 1185 (711%) THho 72, WEERTEY
ERHICELRO LI o720, ARLliTEEETIRE
EMATERERE I L TBEOEEE D> 72 (p<0.01).
EEREAFICOVTIIEHEETELROEr o7, £
FERHER 40% LLT DR LERERIZ BRI T2 £ 320
Lholed, FERMITHRHTRRLES L, LHEE
DEAERET HERICOVTIIEEMATHRERE T 2241
45%), PEEMATHERL84 B1(71%) THY, HE
TEHEICE D o7 0<001). /2, ZBREERB £
U4 %K LA REHEREY —BETHEMNITVTRD
REEMITERBECAEREICEZLED LN (p<0.05).
AEEMITHERO 118 EFF, BENTEMTHE
BEZ 56 B, BWEEMNAEEMATEREI 2 FITH 1.
DL ICMAITEREZBRENICHELBAOREY
RICoWTIE, MERMTEEEZRO o7,

2. HHRRRHE

S ARIREE PTCA DWIHARE % Table 2 I2/RY. £F
BZhER I3 138 B (83%), AHHETid QER-LHEEILRE
D o72b DD, FEIPFEBID 29 Bl 4 FlHs2MEE
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FAZED7-OEZCABG ZHETL, 5 b 1 PlLMEEL
MEBRCTEL o7, ELRKEANEHIEIIETPTCAR
BIIEB T, P OAEEMITERPITH 72, BT
BIRERIZ 111 Bl (66%) ICiTh /278, EELOER
2% 5361 (32%) I[C52%, FIE PTCA B&E TAKIID
AVIEEREDI-DE PTCA 21To72EB&EX 614
(B7%) THh o7z, F7-1BMHICFHEI CABG £ AT L
721960 (11%) BETAEEMTEEFNTH Y, L
MATHRELEBRLARICEZ(ED SN (p<0.01).
MATEE 2 BREMNICOE L2546, MEEEICBVT
HHER TEEEZERED Lo 7.

3. ERERARAE
1) BREIEMESBIC L 2 MITHROEED S #1558
fa¥ 1% :

BHFN RSB L 2 MITEROEBE L ERTFHE
Figs. 1-5 |[Z7R¢. Fig. 1 3R LEREZ S0 /-2 TDE
CROVWTORBEFETH 5. TLMITHEERIZ 10
FETEFEFLTBY, FELMITEER (10 4;
79%) & LB L TR 2 EMICH 5 72 (p=0.089). F7:
DBFEDADREBEFRICOVT D, ELMiTERR
1310 £ T 100%, AEEMAITHERIZ104£TE% &
STEMATRER CRF2MEMIEH o 7225, WEEM T
EFFENEEEZERD b o 72 (Fig.2). LEHIZOWT
EERZEIC X A BMATEROEENE L, WTholf
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Table 2 Results of multivessel coronary angioplasty

Revascularization status

Total Complete Incomplete
Functionally Functionally
adequate inadequate
PTCA n=167 n=49 n=118 n=56 n=62
Successful PTCA 138 (83%)
Q-wave myocardial infarction 0 0 0 0 0
Emergency CABG 4(2%) 0 3% 0 6%
In-hospital death 1(0.6%) 0 0.8% 0 2%
Follow-up CABG 111 (66%)
Angiographical restenosis 53 (32%) 52 % 48% 43 % 54 %
Repeat PTCA 61 (37%) 45 % 33% 30 % 35 %
Elective CABG 19 (11%) 0 16%** 11 % 21%
**p< 0.01, complete versus incomplete revascularization.
100 100 m%
% %
80 r 80 |
60 | 60
P=NS
P=0.089
40 | 40
Complete == Complete
Incomplete
mmee INCOMplete
20 | i 20 t
o 1 1 1 L J O 1 1 1 L |
0 2 4 6 8 10 0 2 4 6 8 10
Years Years
Complete 100% 100% 100% 100% 100% COmpIeu; 100% 100% 100% 100% 100%
n=47 n=4
Incomplete 97% 94% 79% 79% 79% Incomplete  100% 98%  98% 88% 88%
n=84 n=84

Fig.1 Cumulative survival in patients with anatomically complete or
incomplete revascularization

BV THOBEHREERIIERTH ), FEZIRD
%o 7z (Fig.3). %7, BIl1THEE (B PTCA - CABG)
BROLERERBELZHAD, MBETEZLRAOLR
Motz (Fig.d). LHLEdH, BED L VIIHAR
LD - DB IR CABG £ 1T L - B& L, &
EeMITHERBECHEEIIEN 272 10 ETHOIE/NA
A HEATE 100% vs 81%, p=0.013; Fig. 5).

2) BEEM L ABICL 2 MITHEROEE LEBETHE

LD A D B EFR IR NS T ERREH

Fig.2 Cumulative survival without non-cardiac death in patients with
anatomically complete or incomplete revascularization

10 £ T 89%, MREMATEIMATHEERS 10 4T 86%
EVWThOELRIFTHY, MEMTHEEREREIRDE:
o 7z (Fig. 6). Fig. 7 (ZOHEIRICOWT O
RYHS, BEFNLSELFERK, WHETEIRDOL
o7z, FEHEEI CABG X HifT L= BEDOAZRET L7
AL, ARICAEEZ2RO %007 (Fig. 8).

3) ERHFETOAR

Table 3 |SEBHAFLCTOARZRY. LIBIFED 4 i
ETREEMITERTH D, 2BIHRARTE, 26550
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100
%
80
60
40
20 —— Complete
wass  INnCOMplete
0 1 1 1 L ]
0 2 4 6 8 10
Years
Complzt; 55% 52% 47% 37%
N=
Incomplete 56% 51% 46% 30% 21%
n=89

Fig. 3 Cardiac event-free survival (free from cardiac death, Q-wave
infarction, repeat PTCA and CABG) in patients with anatomi-
cally complete or incomplete revascularization

100
%
80
60 | P=NS
40 |
20 L = Complete
= Incomplete
0 | l | | ]
0 2 4 6 8 10
Years
COmplzt; 100% 100% 100% 83%
n=:
lncoml:g:tOIOO% 98% 97% 85%  85%
N=

Fig.4 Cardiac event-free survival without repeat revascularization
procedures (repeat PTCA and CABG) in patients with
anatomically complete or incomplete revascularization
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100
%
80
P=0.013
60
40 |
20 F s Complete
wmem - INCOMplete
0 1 1 1 1 ]
0 2 4 6 8 10
Years
Complta:;a7 100% 100% 100% 100% 100%
n=
Incomplete  90% 89% 81% 81% 81%
n=84

Fig. 5 Cumulative event-free rate after CABG in patients with ana-
tomically complete or incomplete revascularization

100 %1
% T —
80 ¢t
P=NS
60
40
20 Functionally adequate
Functionally inadequate
0 1 1 1 1 1
0 2 4 6 8 10
Years
Functionally
adequa;e3 100% 97% 97% 89% 89%
n=
Functionally
i"adeql;a;e 100% 100% 100% 86% 86%
n=

Fig. 6 Cumulative survival without non-cardiac death in patients with
functionally adequate or inadequate revascularization
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100
%
80
60
40
20 L Functionally adequate
Functionally inadequate
0 1 1 1 1 I
0 2 4 6 8 10
Years
Functionally
adequatse3 61% 56% 56% 49% 49%
n=
Functionally
inadequate 58% 53% 47%
n=31

Fig.7 Cardiac event-free survival (free from cardiac death, Q-wave
infarction, repeat PTCA and CABG) in patients with function-
ally adequate or inadequate revascularization

Table 3 Cause of late death

Revascularization status

Cause of death Complete Incomplete Total
Cardiac death 0 4 4
Sudden death 0 2 2
CHF 0 2 2
Non-cardiac death 1 2 3
CVA 1 0 1
Aortic dissection 0 1 1
MOF 0 1 1
Cancer 0 0 0

CHF=congestive heart failure; CVA=cerebrovascular accident;
MOF=multiple organ failure.

AREICIBEETH o7z, FRIED 2 BT ORI
THI & MABTHROEFTH 72, FELEIE IS
EE XEIREE, ZEBSIAEOBOBD1HIIED
Y (AN

&7 ES

1. BEEHELOTHEREATLNTER
CABG JEBI TIIHER 2 5 MITHENEEDERBFZ

100
%
80
E;() | F)==().2377
40 +
Functionally adequate
20 Functionally inadequate
0 1 1 1 | J
0 2 4 6 8 10
Functionally Years
adequate  949% 89% 82% 82% 82%
n=53
Functionally
inadequsa;e 85% 82% 82% 82% 82%
n=

Fig.8 Cumulative event-free rate after CABG in patients with func-
tionally adequate or inadequate revascularization

WCRIZTEHEIRET SN TS, 20%IiEem
TEEA R EESNITEESICI LERFRFREFT
HHELTWAHBD2, Coronary Artery Surgery Study
(CASS® Tb, MRIDIEHLELE Td 5 IEHRPELE
FERESN CIHFCEENTERNFERT, NTHE
PR+ HE GRBEET O.LHEEDORENS
ELTWw5, BHPETIE, HEHS» BRI LEHEEE
o I2EBORER TR L TRUIETNA RA LE
BI# % complete revascularization with myocardial
infarction & XU L, FAEFIEOBEIIHRERETIIN
AR &AT 0 7S EMATHREE L FRICBRIFTH L L
BRTWAB, PTCA DVHH S D, CABG LAk, 5
EMITEEFEREBOREZICERATH L LT HHE
ﬁigbv)—lz.w)_

AFELZFNOLDERICFBELEVWERTHo /2
(Fig. 1). LEIED A DEBHRBEFRICOVTIZA
BERPBORYP o 7205 (Fig.2), LHBROPFT, FIF
$89 CABG 2 LE & L-EFSE B ICATEMITHE
BETHL (p=0013), 2O LiZThFTOHRE D
LA TH o7 (Fig. 5). CASS ® VA Study® »H
CABG i, ZHRERMICBVWTRAITREUE TS
ENRENTVDD, FFRICB W TEEMITHRR
EAREEMITHEERE CERPRBEFRICEEE?R
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BOLho7-DiX, CABGIZ L » TAZLMITERER
FEOEGTHRIYEL, BRHICTEMTHEERICE
PL7-EBE/-Eo/-LBBETEE. THhDODLAES
MATEEDER TS, B, EEH CABGIIBITTS
ZtitkoT, BIFERHTFHREIIFTEL LEDR
5. 40, 18¥HIIC CABG 24T o 7 ESI TIIMiE D B
FREBFEIERINTBY, EERETIAEIIS
BVIIERRAE T Y R ES T CABG DB % &
THLEND Y, FICEMTAEENBRELETS
SHHRETIZEY D CABG DEANELLNS,

—7, Table1Z7RY &£ 912, FFEDBEETRICH
W, MELATHRETIE, PHBITIIS 555, B
(AL HBEES R EE OB OENE L, TRE
FOENFERBFHRICEBELTCVWATEEIZEION
7o, F72, ERICOREE L -BEOREOSHIH
b, BEERRTOEBTENORBIEETHL L
Bbhi:. Bell 52 i 867 FlDOEHIRELRE D PTCA
2RI L, BEERIENIDH L0, MEEniTER
HOEBTFEIARTHELLTVS, HRLADHEL
BRI, AEEMITEERE CIHERL OREGRRIEYE
DHEER R CEEFSEINTBY, 00K
BYPEIRRTH o TS H S LML T 5.

2. BEEMNSELMTHER CBENTTS2NTER
Faxon 56'0 ZMITHEDPEREIIHRIIESE, TEE£7
FC%L, BENIIRYETHINENIEETHL
EEEALTEBY, 19934 0D AHA/ACC (American
College of Cardiology) ® PTCA 4 F5 4 v DHh TP,
MATHRESERENICZLYTHNT, 47 L OFEHFH
REEMTHRIVLETRVWESATVE®, 7z,
HAE#ITH D ERACI Study® T b ERENMITHEROE
ERELEMLTBY, SHIRE D PTCA X8\ THE
FHTEMTHE L RENTEENTERLE 2L
BE, | FROLERBECENRVERESATY
5.
BEENTEEMTHERIIFERMOEMR 2 LEEEH
ZROTIENY TR, GREOETHHFHATHS L
Zxoh, FHATOHBHAEN LATEMITEELE
BT EMITERER (CHOEFRO L VEEM
BRERBORCIEIC, » 2 TOITHELZ BT,
BB L -IERIRE) L BN TS NTHRE (B8
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&g, EEEF ELTEBMDO PTCA BLELE X
», BEORELZETRU XA TREERENDAD
PTCA L2V, ZOBREILL o TRICEELRREN %
B & A5k L7 ERIEE) I L, BIRET 21T o 7.
L2 L2 AET ClImEE CEBEEICH L 2%
EZIIZD Lo 7 (Figs. 6-8). ZTHDEREE L TIZER
BrbienwZ l, BENATEnTEEESN LB
BHIIZCABG 21T TWwA 0, WTFhoEHFHED
BIFCH o REENE L O,

3. KHAEORALSHEDEFE

AHFFEILEM X (retrospective) FFFETH V), EFIED
Pl BEHABLEVDT, ERREEP L TSR
BLRARFAPULELEZ LN, O’Keefe 52 DIF-
1 ERE R AT AR CBEEES (PHESRHR
31%) O CABG & PTCA DF# DRI TiE, PTCA T
AREMTHEL 2o - BEOERBHOLERHIRD
ZnE LTBY, EEGBEEESICIZHFIC CABG IZ &
AREMITHROLEELEMAL TS, ZoHED
£, EERREFNFOMBEOBIEELME
TH o728, SHEITERBI DL SREFTE P o7

& EL

ZHETREBI~D PTCA DEMRREEE b L2, MiTH
EOREFERFEICRIZTEEIIOVWTRN 2TV
UTokwmz/re.

1. ZEEMTHEEREIAZEMITHERICKLTE
BFEER 2V 00, ERHRBEFEISRF 2 ERm %
A~L7-.

2. BHHIC CABG % ZT HEFIIAEEMITHEE
HTARIZ(RDLNT.

3. MATHEEDEE % Faxon DERICHEVHRAERNIC
RUTHEHPEPICHTE LD, SEORSTIREAS
PLREIDBD Lo 7.

; )\ *E
ZRIREFD PTCA TIISELMITHENZE T L
A, PELMITHETH > T, &EHEH CABG %
T332 LT, RIFREHTEIBONDLEEZD
ni-.
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-3 #

R HEENRTZEAMT (PTCA) I & A MATHREOEENERFRICEI2EE*HLMITE
¥, YBETHIAT L7 1984-1993 4E0 10 £/ BT 5 B RIFZED PTCA FEBNII DOV TREF L 7=,
MERFHEE PTCA DT, EFXFREVERSBREES 167 Bl RIC L7z, AERELET
LIRERETOMATHRICEY) L EF 2 BHENTEOTHRL L, HREZLBHENT
EMTHRE L AEENTERBECHELE:. BUEHZNAEENTEEROR CLHOE
FROZWVEENERLERBOFVOEICH 2 CLTHEELZ BN TRAEHE L /EM %,
Faxon b OGHEICHE, BENTLENITER, ZhUNORELMITEREZ BENIAEE0TE
BLEZEL:. TNThORTEEER, DHBE ERETHELBRE L.

AL FHESMITEER I 496 29%), MEEMATHERE 118681 71%) THhHho7:. BE
TRTIE, BEOERAIAZEMTHEERICRLRE L, MM OHEEES, =BRER R
EEAEREATHEMICOVTY, AEEMTHER TERICS D) 272 (p<0.05). RELM
ITEE 118 FIP, BENTEENITEREIR 66, BiENATEnfTHR2FITH 7. HEN
WCHE LSS, BETBICEEIRED o7, PTCA DMBAKIIRII 3% TH o 72, AHHE
TiE Q EEEIIFAD L ho/2h, BETER/ YA 73R4 (CABG) #% 4 Bl 2%), FEHIEL 16
05%) Tholz. EBMRBEFETE, T2OTEEFEZI0ETEAEFLTEY, IEL
MATEER (79%) & B L BIFRERICH o 72 (p=0.089). F 72LBIROADREEFEICD
WTh, TLEMITHERIZ10FET100%, AELMTHERITZI10ETE® &, TEMTHE
HCTREFLZEMTIED o7270%, MHEMCREZNAEZRIRO2h o7, LEREERII VY
NOBEICBVWTHEETH), AEEEFBED Lo/, Le LIS, BEHICHREL CABG
AT L BB RIASEMITERBECEEICS o7z 10 ETOIENA NARATE : 100% vs
81%,p=0.013). BN LTI L S MTEROBEICOWVTIE, BREEFE, ELFREFE
IR TERRD L o7z,

SRIREBIND PTCA BELMITHEENL L LW, FELMOITHETH->TH, &,
BHCABG 2 [ifT$5 2 & T, EFL2EBBEIHBONS LFEX b7, BENLITEEDR
BIZOWTIE, EAMZHEPL L TABRELIRFAVLETHS.
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