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Abstract

Fluctuations of spasmodicity have been reported in affected vessels in patients with vasospastic angina,
but the incidence of spasmodicity induced by pharmacologic agents on both vessels with spasm and ves-
sels without induced spasm has not been investigated.

Repeated spasm provocation tests by acetylcholine or ergonovine were performed at 13.119.9 month
intervals (3—-50 months) in 111 vessels of 50 patients with ischemic heart disease, consisting of 19 old
myocardial infarction and 31 angina pectoris, who did not undergo angioplasty or have signs of advancing
atherosclerosis. Spasm was defined as present when more than 90 percent stenosis was accompanied by
the appearance of usual chest pain or significant electrocardiographic changes. Ninety-six vessels (86.5
%), 65 without spasm and 31 with spasm, revealed coincident responses and the remaining 15 vessels
contrary reacted. The coincidence rate of spasmodicity in patients at intervals of within 24 months (90.2
%) was significantly higher (p<<0.05) than that at intervals of over 24 months apart (70.4%). The spasm
coincidence rate was 67.3% in the vessels with provoked spasm by either the first or second tests. Only
one (0.9%) out of the 111 vessels showed obvious progressive atherosclerosis during this study. The
majority of vessels showed identical spasmodicity within 2 years.

In conclusion, coronary spasmodicity might remain unchanged for at least 2 years despite medication

with calcium channel blockers and isosorbide dinitrate.
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IRA¥S-2 A TRES L 7.

MREFE

. ¥ =B

WL LD 3 AULEORMBEEZEITT, Bk
TR—DEFIFREAMRERATHETH o 72 B R
B50PITHA. B2, 8, FIHER62.1
+8.9 %, TFIHEAZMIMIZ13.1299 28 3-50 »A) T
otz EBELERE LU THBIBMEGHEZEDS 19 B (3
BE13 6, TREAB, REE26, BEL D WREIARR
B F TOHMIZER 6 » ALA), OED 31 6l (KiF
BefasRE o B, S71ERERIE 13 B, RESEFIERTRE 9
B, 31 Bl 8 Bl SRR AR LE & BT S NN )
Ths.

BEROEEIL, TEEIWRZBMEOEEEREH 31 6l
(NI — 2T & B EBIRTZEA D A 29 B, EEIIREEIL
IR 2 B), R 0 19 Bl EHRFELERDOFEL
WRTA2HEMTH o7z, EEIRTEBMT ISR OAEIC 14 6]
EBRIBME CARAEZEIC 17 BIRETT, EEIRA TIXGEE)
fRiC 6 %, BEIRERZIC 5 fk & AR TATAIC 23 B DEr 34
BICHAT L7, FRNRE - 72T8IRIZ 50% UL ED
AR % RO, HE LRIER TS 22 EERE(LD
ERZADLVWEBREE L. 4, FERENE
& EBIIRFE AT AT AR VT I R A S BRAL L7z, S hiC
L )R EONRISGEEIRA® 41 8, BIFESDT 43 £,
ERITATRA 278, §H 111 B THo 7. Fld, 50
BIEFIc BV CREEEERAE Ca FEHIEE L HERE AL
FEN TV 72 (Table 1).

2. /A &

A ld 2BEUERRELRIELZET, L
HTF—TFIVREEBEITLE. BEROBEFmME L
T, EWARNRIC, GEBRISARPML 30°, T2
FERTSML 10°, cranial 20° % VY, EEEINR T3 ARTR
fiZ 30°, caudal 20°, % 7= ZERTRHL 30°, cranial 20° % %
WL FREEZ, THIRMNIC isosorbide dinitrate 2.5 mg
&5 L, AEEIRTIZ LR 2 FRNSIR ARIFL, &
TEENR T3 EFE 2 FMICHRIETE caudal 20°, IEME
cranial 20° &, ZEBISHL 300, cranial 20° @ 3 AAl %18
L7z,

FFFTHE acetylcholine BFFTIE, HREBIRICH L
T 20,50, 80 pg, BRI X 20,50, 100 pug = Z 1

Table 1 Patient characteristics

Number of patients

Number of patients (men) 50 (42)
Mean age (yr) 62.11+8.9
Mean interval (month) 13.1£9.9

(Range) (3-50)
Underlying disease

Old myocardial infarction 19

Angina pectoris 31
Post PTCA (POBA) 29
Post atherectomy 2
Follow-up CAG 19
ACh spasm provocation test done 37
ER spasm provocation test done 13

PTCA procedure 34
(RCA : LCX : LAD) (6:5:23)
New lesion & spasm provocation not done 5
RCA : ) 41
LCX 43
LAD 27

PTCA =percutaneous transluminal coronary angioplasty; POBA=
plain old balloon angioplasty; CAG=coronary angiography; ACh
=acetylcholine; ER=ergonovine; RCA=right coronary artery;
LCX=left circumflex artery; LAD =left anterior descending artery.

FNR20 BETEA, 1 5% T 2REERD 5 Wi
BHEOLBEREIED SN HEIER T T L.
Ergonovine B I3 A BRI 40 ug, 7=EEIIRIC 64 ug
¥ ENEFNH A GETEAL, 20% F 72 3ERAER
HBHVIIEEDLERNELDOHIIFRD b NIIGEIC
7E8 % 4T L 72, Acefylcholine B (3 Z EF B 9E 9 51,
TErE T VEReNoE 9 51, S71ERREIE 8 B & BRIB L7
PEZE 11 BIICHEAT L, ergonovine BT (X S5 EREHIIE 5 1
EBRIBEOAEZE SBICHEIT L. 2D, 4%t
b90% LA EDEREDHB L, WEERDHIRD 5\
WEELLENECLORB 2RO 56 ER R
L7z, BEROERENIZ ST & T 2mm, ST EF
2mm & L7z, @8EEEL LT, WiEEIL American
Heart Association #EETEH LDV &b 258 E
RS EE L, RBEIL 1 DEH LA O
LERLL. SREOAE, TSERELERDAREIC
DWTIE, M L7722 ADREICL D HEEMICHEL
7.

AR LOFEZV L XETHAELZF-EHILO
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Table 2 Comparison of spasmodicity in the coronary arteries

Number of vessels with provoked spasm

between 1st and 2nd tests

(—)—=(—) (H)—=(+) ()~ () =) Coincidence (%) No coincidence (%)
RCA 19 15 2 5 34 (82.9) 7(17.1)
LCX 33 6 3 1 39 (90.7) 4 (9.3)
LAD 13 10 3 1 23 (85.2) 4(14.8)
............. P
Abbreviations as in Table 1.
p<0.05 . e e .
82.9% 2, [MHERLIX90.7% 2, BT FATHIZ85.2% I
NS p<0.05 —HAED LN, EHREE CREELEZRIZEDL S
r I l Nihor:.
(%) 90.2% (9252/72';")
100 = (55/61) 70.4% 2. HIROAFRBROMEC & 3 TRRAER—BE
80 [~ (19/27) DS (Fig. 1)
60 1 EIH & 2 BIHOBMAREROBIEAS 12 # A RGO
a0 - BliE 3161, 61 4T, 12 7 ALLE24 » F Kl (12-24 »
B DFEFNZ B, 238, F7-24 » BLLEDFERIZ 10
20 = B, 27T o7z, 12 % AFRED 31 BT EREE 5
<M 12M<<2aM 2aM< 361, SYERERDRE 10 B, THESESTTERERSE 4 B & BEIR

Fig.1 Comparison of spasmodicity at each test interval

M =months.

%, acetylcholine @ % i3 ergonovine BT FAER % 1T
L7.

HeEtid rRET 23 2 REZ AV, p<0.05 2bo
THEEDHEL L.

#& S

1. 2BEMICHIIFRTOBOERICHEN—T
F(Z DT (Table 2)

MR 11 KH, B0 ETHFERTERHEIROLN
drolzDi65 8, 2L b ITTEEHEIFRD b0
31T, §F96 1 (86.5%) ICFFERDER DA
Doz 2Bl E b ITTERELRD b iz 31 B OEE
FERE, WAL OIEEN 138, REE»SE
RBEH 11 4%, BREED»OCHEEE 45, BER»HR
BRI 3IFIZENEFNRDON, 77.4% (24/31 %) T
—HARRO LNz, Fri- @O T HICED
b, M2 BEICEEEITEE L DX 8T, &
=33 111 2P 158D 13.5% ThH o7z, AEEIRIE
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HOEEZE 14 B2 & A, 12-24 7 A D 9 Bl LN
AL HERRE L 2 hEN 1 B, Ry ERE 3
Bl L BIE OB E4 I TH o7z, T4 7A0LED
10 Bl RERe s 3 B, F77ERER@Ig 2 B, L&
FefosE 2 61 & BRIBME CHEE3 BITH o 7245, LlEo
3BEEBI, BKBILLADHICERIBDOON Do
7-.

TEENRFERATREATEIE 12 7 A K229 61, 12-24 #
R 2BlA N5, 24 n AU EDOBIZIZAS
Dol 127 ARBOMNEE 61 K, 2 HE bERHE
PHBEL e o72013 47 8, 2@ L b ERHEIFED S
N7-Dix 84T, FF 558D 90.2% »5—FKERL7.
AR CTOR—IIL6F (9.8%) THo7z. 12-24 »A D
9%, 23T, RIBRT—HA224£(95.7%;2 [ & D
EEFERETH o 72b D 108, 2 \IL b ITEEFERME
THolzdbD 12F) 12, A—Fd 1 4.3%) D
bz, 24 » AU EHARBOBN TV AR 27T
i, BIfETO—HEIE 704% (194) T, A—H=HIZ
29.6% 8 1%) Th-o7:. 1EE & 2 [BEHDOEKEA 24 »
RUEDBEETIX, 2002 B L, AEISESRE
FREEKMETD > 72 (p<0.05).
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3. BEBEHrEDS N -TBEIRAICE L TOLESE
(Fig. 2)

AR T 111 B 46 R ISE# 2RO Sz, 1 [EE
1ZI339 4%, 2 [BH 13 38 HIERHEATRS Hi, 20
EBHITROON/=DIE 31§ (674%) TH o7z, RO D
ISHERA—FHZE LA 2yAKRBOFITIZ1EEIC
138, 2 BEIZ9 RISEEREI AL, FikToO—3KiE
14 K 8 4% (57.1%) TH o7z, 1224 # AOHFITIE 1
EHEIC 1348, 2@BIC 12 FZISEEEHE AL, 2@ &
b ISR ORFPEIL 13 B 12 4% (92.3%) ICRRO 1
7z, 24 7 AU EOFERITIZ, 1HEIC134L, 2@HEIC
17 BASTEEFEO BN H Y, 2 | & b\ T
Ho7zDIE 19K 118 (57.9%) TH o7z, 12-24 %
HOREBITIE, EEMEHFE—FEFE23% LEELRL
7278, BEAROERICBITA—HRICERTED LN
Loz,

4. TEEBEMERDERS & Z DMOESIC & (T 5 s

BEAERE & 0 BRI E L BT S LT 7z 8 3,
218 TiE, 1EB & 20E L S ICEEHEREZ R L
D114, &bICBEEIZ4RT, B 158 (71.4%) T
—FER L. TR0 D6 B (1 8 H I TEEHEAELD
SNz 2EBEICHEHELADD 3K, 2BBEICHIC
EEHEOHMEE A-DD 3H) TA—FZRLEZ. &
DO 2461TiE 1 EE L 2 BHICEEHEEREO K
8142 (90%) 12, A—3L 9 B (10%) TRRH LNz &
B ES] CIIERRH BN 714% Th o
72D L, FETEEMEESLOERNIZ 90% T, AiE T
ETIEH 07225, BEEEIED LN LD o,

5. BRIBMEUEERSG & 7 DMOESIC & 1 5 thE

BRIEME CAEZE 1961, 384T 1AL 2@EI
BT 5@ HEFHRE T 35 £ (92.1%), A—FF 3 H
(7.9%) TH o 7=. BIAMELFBEZELSL O ME 31 61,
TBETIE, FIECT—HERLAZDIL61 4£(83.6%), &~
—HT 12 52(16.4%) T, LHHEZEDOHEEIC L 58 iE
HERICERIBO LN LD o7,

6. TEENARTAAMIMEITDHEEIC & B L8

BRI BT ASHEAT S 7z 31 61, 48 L Tid 1 [mH
&2 [ HOEEBEFFE—EIL91.7% 44 £, R—E
HF 8.3% (415 Thore. EERFEHAMRIETO 19

NS
NS NS
| |
100 — (12/13)
B 67.4%
801" 5719 57.9%  (31/46)
0 L ®14) 11/19)
40
20
<12M 12M< <24M 24M< Total

Fig.2 Comparison of spasm coincidence rate in patients with coro-
nary spasm at each test interval

Abbreviation as in Fig. 1.

B, 53 B TIE—3FEIL792% (42 8), A—HXIF
20.8% (11 £%) TH o 72. EEIRTEBAMTEITH) T 134
TRHE—HEIREITOICHE LEEZ R LD, §5
EZIIFROLNL o7z,

7. 1[EB & 2 BB OREEMEFFICA—T & & /- fEHI
DiREt

1) BEHED 2 BB ICEK U ZEEH

1 [\ B ISE#HEAFRO 57205 2 W B ICER LzD
X761, 8K TH o7z, BB GHBEEIR 3H (3 i),
FVERENIR 3 2 61 2 BY), KEFRERREIEZ 260 38) T
bHolz. BIEMERISGEERERETFREMET, ER
IV A7FU— VX1 BEEIC166+7 mg/dl, 2 [EH 165
+22mg/dl &, FIRTEIIRDOLN o7, BIEH
B3 17312106 7 H 3-37 2 ) TH o 7.

2) BEHEH /- (CHIE L ER

1 BB ICESHEIIREO SNk o 7225, 2 BIEICH
7 \ERRE O % H7BIH 5B (T8 ICRRDH B
7z, BRIBHEOHBEZER 16 (1 FR) & ZErNgE A% 4 Bl
(640 THholz. FEIROEEEIRDSN Lo/, Hi
BoEfEBEEFICRZRO O NT, MERILV AT
00— )LD 1 [ H A 166+8 mg/dl, 2 [AlH A% 170+ 14
mg/dl EEBIIEDO NG o7z, BIEHHIZFY
31.2£9.4 7 H (10-50 7 H) TH o 7.

8. Acetylcholine & ergonovine %5 (23 (T 3 LE#
Acetylcholine TIIXRALAY 79 2T, FIHBIZARM X
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144114 7 ATHo72. 2L bE#fEEETH -7
bDIE 36K, BRI 28K T, 64 T—FKERLA
(—EF 81.0%). Ergonovine TiIxt &4 32 BT, FH
BEHMIL 94152 7 A TH o7z, 2L b EBRHERE
BTHo7zdbDiF 298k, BHEER3IHKT, F—EplE
BHoNLhol.

9. FRREODREICOVWT

HE FEBREIL AT American Heart Association #£gE
ST 1 BRELL LB S 5T HAT L7 EBAR I 111 A
182(0.9%) DA TH o7z, 37 » BEITHEBIRFAE S
B 412 25-90% REDET L RO 7=, ERHEFERER
T, 1,2EE & b I258 2 ICRBEOFT#E 220
7%, EEBREEHAI TR LOERIIBD LN
Moz, TOMDOEERICIIHEE LS 2 L BIIREAL
DETIIRBD LN P o7,

% ES

1. ROEDEREFIOEMETIC L 2 BEBAERE
IC2WnWT

SRR ER 2 X R & L7-EBNR D 580
EBRE LAHRE IBECRAZIONE. 20
R RHMERT 5 & EHEO—FHEIMET L TL
BELTWARS0, STk 4 I, WEFEFEME LT
BYIRTE AT K AT D EBIRE R LB & A 2 BhARTE L D
ETHRO b N2 WEBIIRE 23R & LT, acetylcho-
line ¥ 7213 ergonovine IC & 5 E#HBEHFREEW B, 5
BEHOEBRLRE Lz, 20O, THH L TS
MRE L DICHRBL L. BADKRETTIZ, 2428
KiFOREFITIIH 90% L EDBEENRE THRHERIC
—HARRD SN, 24 5 AU EDOERREE L7 5EH
TiZ, BREHFROBREO—HRIIH 0% LEFEIC
EBTLTW ZoOERER»S, Bl EBFIZBE
T2 ELNIIEREWTIC L 2 TBRERISH TR
ERAETH L TREENE VWL E L SN,

A—BEE L 126, 1528 35 EDHREH
b, ERMBOHI - HE L WEHEROHEE - iR,
I VAT - VEZDMOBEEBREFOMICIZE
BLREEIRED O ro72. LA L, T
L7z 8 B 3 i & b ASH 7= \C IR L2 7T Birb 6 A
DEF 9 KA, MR E OTEIIRE Tdh - 72513,
RS ESC BT 2 BB OREN—ETII %R
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WZEERLTWARHIDEEDN:.

F 7= acetylcholine |2 & % B ETF TR 54.4% (43/
79k LEETHHIZD 2 H 5T, ergonovine NDE
BRFREN 4% 3321 LEKEEXRLADIE, £
BRESEL DT 52BN TRENIBELAET S 18K
BICIE, ergonovine Tid 7 < acetylcholine B XERAS
BIRSNLHEREEZ LN

A E DRI 50 B, EEMBEER EL BT S T
TW/z 8B 1 B H DX G4k 21 #H 14 1% (66.7%) I
ERfEY, TABRECEREOAHEERLICVE

D OBMMERE 42 515, 1 BEHOERHEFRART

90 B 24 1% (26.7%) (ZTEBFE DO HBAAFED bz,
EXRBL 111 Birp 38 £ (34.2%) | D S BEDERD
bR E Xy, BHRACBITAEBmMEERIL, B
HIFRICLVH 14 205 13 ICEBHEOHBIRD S
NHMEEIEVLOLEbh. ZOEMFRICE
D B 5B AT B E A TE O MERAEIR & EHEER L
TVBLPEPIIHL H TRV, B ESFH O
B 7 — 7 VIRETEATR IS ISR A R RER % HAT L
TBLZ LR, BEYDOBRRPHBHELER T2 LETHEH
LEbni,

2. BERIBERECORERT»

BFoOHE>- T3, SBEITHIRELOETE
Ry—EFLINTWVE, LarL, 4EDFKAL ORE
Tid, MEEYERENICHS 2L TEIRELOERE
ISP 1A (0.9%) ICLABD LMD o 7.
Ozaki 59 13 “EREEEIRENT = AW 7RET, #F
He s 5 EBREEAL I I FEREERALIC I L TS 2MCE
BIIREOH/MEE 220 5 4%, EREEATEE L BBk
BUTREBREOLEKEZRDOL LHBEL TS,
FA4DEBIOFERD, Ozaki HOFERLFEMKIC, BE
FRR LM EER CHEHRS 13 EOFEREREDE
FIRRBOONBERIHTH o 2.

3. FMEDRSR LMER

SEDFEDRFL LT, LTD 4 mEAB8IToN 5.
1S, Ca BUIELWEBEONRED L LIRE
12 BEERT & 0 POk L7228, EESHRERIC RS 0%
RVFRAF L CWTREMIIEEHRE VI &, #2128,
TEABHEF I L L TH\ 72 acetylcholine % E# N4
PEDOTREMEDE VEFICH 72728, /A L&Yy
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BRICHEL TV TRELSEHREZNI L, £3
2, NREFIERDEMALEEF TR L, &
0SBSOS T — T VIREDLEIZ R ) BIEFIE L
T, BBEZLEL T HRIBSOHEES & EEk
EBMREATHI SR E Shiz. %412, T8, T
IREE(LER DA &z EREEINREAT & A\ TRTL
TWiRWI ETHA. 5k, BIEAOERES Z xR
& Lo RBERRAREBRA AT S, Tho D&
bFRINDDbDERDbNRI.

& B
B EEFZ R E LT, EEREZ LHS D
ZEIREALOERIZO 5NT, BWEFEFELMNE LT
BIAR BT R AT D TEEBIIRFZIC BT, LWL
TR RO—BBIZOVWTHRETL, UTOER*E
7-.
1. 2EDEFFEARRICBITL2EEBHHRE —KE

=3

Z DR, YT OHmeRr.

0.05).

BRIIFELZERIROON o7z,

AR

DEATZFBD .

niz.

MR CER O TR A MR & LGB0 RILICE T 2 HEFIHA S NL D, FFE
B D GO EWARIC L 2 TEEEREORMICOA 2 —HR IOV TRE Lc#]ERZ
nETICRV, SEFEL, PRCED 3 ALECEY 131299 2 A) MM E =TT, FA—
? acetylcholiné ¥ 7213 ergonovine B i sRER % # 1) 38 L 4T L 2 7 M LR F 50 B (BRIE L
BHAEZE 19 B, BROME 31 Bl) o, MBEFBM 21To TH O TEHIREL LB L »2BIREELOE
BAROLVEBIRE 111 B EHRIC, EWAFICL 2 BEEFE BRI OVTRF L. &
WEERREOHIE % 90% Ll ez, MEEIK, CEREOMBREROGEa L L.

1. 1EEL 20 HOERHEFRE—HEIL 86.5% (96/111 1) TH o 7-.

2. 12 # BRiEOEEIRFL T 90.2% (55/61 %), 12-24 » A DT 95.7% (22/23 #%), 24 # A
PLEDOKT 704% (1927 K) D—HETH Y, 24 » BURBEICIBIT 5 —FEMMERTH o 7z (p<

3. BRI B B SN LE, BEIBMOAEE, EEIREBAMTIET OB EIZ & ) T8

4. TEEMEIID O N TEIRBEOAICOVTORETTYH, 67.3% (SERMHEHIEO—H LB

5. FIHEEEHAR 13.1£89 # A (3-50 # A) T, 111 Bidh 1 #£(0.9%) D AIZH & A% BAREE(L

B R BB BT 2 EEIIR D S8R, 2 EUPIEAETH L THEMEDE WV Z LATRS
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13 86.5% (96/111 %) Tdh » 7z. 12 # A KGO EEIRAL
T90.2% (55/61 ) 12, 12-24 # A DFT 95.7% (22/23
B2, 7224 2 AU EDHTIE 70.4% (19127 %) 2
—HH B SNz 2 FELNOERFERFE—BEIL 90
% LELBIETH - 7275, 2ELETII—HERIFE
IR T (p<0.05) L7z,

2. BEEEICBT A EBMmMERGE, BRIBECHE
%, TEREBREIT ORI L 2 BEHEFEO—H
RIIEZRIRDON Lo,

3. BEREIBROONITEHREDOADKREFTTDH,
67.4% (31/46 1%) (S TEEROHLBO—FA RO b 7.

4. FHBEEIM 13.119.9 » A OKEITIX, HL A
L EBARTE (L OBERIE 111 B 1 8 (0.9%) DA TH >
7-.

PDEEY, BMECEEBOICHET S 58T 2 F
BUIRETH 525, 2 FLUREIIET L TL 5 REMHEAS
BVnbotBbhs.
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