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Reproducibility of Spasm in Patients
With Long-Term Remission of Vasos-
pastic Angina by Medical Treatment
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The reproducibility of coronary vasospasm was assessed in nine patients with complete remission of
vasospastic angina by medical treatment by reexamination at intervals of mean [£SD] 5.740.9 years.
Twenty-one segments were defined as spastic, demonstrating more than 90% narrowing after acetylcho-
line injection at the initial angiography. The degree of spasticity, type of spasm (diffuse or focal) and
coronary artery diameter in these segments at the initial and follow-up studies were compared.

Of the 21 segments, 17 (81 %) still had some spasticity (>25%) at the follow-up study and 8 (38 %) of
these 17 showed spasticity with greater than 90% narrowing. On the other hand, spasm was not re-
provoked in 4 (19%) segments. Luminal diameter of the spastic segments decreased significantly at the
follow-up study (2.52+0.83 vs 2.26+0.62 mm, p=0.01), but percentage stenosis was not different be-
tween the initial and follow-up studies (9.1 7.2 vs 10.3£8.0%, NS). The reproducibility of the type of
spasm provoked was 83%.

Coronary vasospasticity persists to some extent in spite of complete remission of angina by medical
treatment, and the type of spasm provoked has high reproducibility. Therefore, the cessation of drug
treatment should be done carefully.
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Selected abbreviations and acronyms

Table 1 Clinical characteristics

AHA = American Heart Association

TEDHEER L7 BN 2% 5EYOEE, H1EICk
LTIIBRmOHH LA TH B0,
INFTICBBOFEHMEOEINEL, BREKS er-
gonovine BFREBROE R, O Li-HkEIEO»H
B, F-SEOFREIMEOE(L Y, MEEXICLS
BIRIE(LRAEDER L DEEP LR L -HELEL D
5% L L, REDHEENAE A TERRFERE
AR TV E LTV, EEVR DR —EHA TORMERE
BB L URENREREDETOREL A5
%<, L7zdSo TREIBOZB%EIC, EEEHEITEINR
HAOFE—EFMTERICERT 550 E) PEIFAHTH 5.
4K 4 SRR EOBZEOH T, HEAM
FICERITRLEIEDHEE L7 Ef ZxtR e L, F—
LIS BT 2 EEEOBFBRMEIC OV TR 21T 7.

MR EFE

. ¥ B

1988-1990 &, IRTEREHR L > ¥ —ICT HEHRE
TRZED % WS UE L BT S W2 BE T, YE
B L UEREEK L D ISTEBIIRA acetylcholine B ER %
TWRIZ22BSERIDS B, BRABPE ROREE
Bohhor-9flExtHE Lz, HHIIE 86, &1
B, FHERIZOL8HTH o7z, WEDOEEINRER
PO EEE T TOBRENBIE, F 57109 F 4.0-
6.7 ) TH o7z, TEMUEREDERE T, THIRE
FARE P IT acetylcholine BT 3ERIZ T American Heart
Association (AHA) 7330 T 90% Ll EDEEFE L, B
MED.CERELS L UME RO ER L L.

2. A &

2 [B1® acetylcholine BFERERIZ, & b ITIREATHRIK
36 R LN LY OER D5 % Pt L TREfT L 72, 3
v ho—- iR, EEEIRICIE 20 ug, 50 ug, EIEK
REBIITHRA 100 ug 3 T, ATEIIRICIE 20 ug S
50pug TCTARKEEALZ. BAWARBRPIIAZEAIC
R=Y VT AF—FTVEEEL. AWRERE,
isosorbide dinitrate 2.5-5.0 mg % R & % L EEIAR
WIS L, BEHokzeE L nERNELZHE L.

Number of patients 9
Age (yr) 5948
Sex (male/female) 8/1
Follow-up period (yr) 5.7%+09
Risk factor
Hypertension 4 (44%)
Hyperlipidemia 2(22%)
Diabetes mellitus 2(22%)
Obesity 1(11%)
Smoking 1(11%)
T-chol (mg/dl) 187%15
HDL-chol (mg/dl) 49+ 12
Spastic segments 23+14
Spastic vessel
RCA 4 (44%)
LAD 5(56%)
LCX 3(33%)
Multi-spasm 3(33%)
Medications
Ca antagonist 9 (100%)
Nitrate 6(67%)
Nicorandil 2(22%)
Aspirin 1(11%)
Number of drugs
Single 2(22%)
Multi 7 (718%)
T-chol=total cholesterol; HDL-chol=high-density lipoprotein

cholesterol; RCA=right coronary artery; LAD=left anterior de-
scending artery; LCX=left circumflex artery.

EEREDOEHAIL 2 HOEZIRETHE—DOF D HHK
F&AT\, Cathex BLUBRRRIRIERRIEHNT & 2 T A (CCIP-
310) # A\, contourdetection HEIZ X D flE L7z, #IE
fEIX3 ROFHHIOFHEXRA L. $/FEH LS
F—F W4 XI3ZLB6F TH 5.

. MBI DEENREFARZTRE I 90% LL L D5 % 520

7221 AL EARE L, BELROR DO BHEHO
BREOE, BHEEEOE(L, BMEOKERE, I
BAREOEbx LB L7z, TEROBFERE X AHA O
MEESBICLIVHEL, BEHOERIIEARAREED
%\ 3 acetylcholine B FERIC TIEMNAET 90% Ll
roBmrFR NN E Lz, BREROBERM
IZDoWTIE, ME, BERkE bI1290-99% D ELS
R 67 (100% BIEIITHEAHE L Liz) 12 iz
WT, ERERE T BT & RS R IO RE
L7z, %8, AFEREZETOEREZICH L THo% 3
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Table 2 Angiographic characteristics

Initial angiogram

Follow-up angiogram

Patient Age Follow-up
No. (yr) Sex (mo) . . .. . . ..
Organic stenosis* Spasticity Organic stenosis* Spasticity
1 63 M 67 #4PD(90%), #4AV(90%) #14:25% #4PD(0%), #4AV(0%)
2 49 M 48 #11(100%) #11(75%)
3 50 M 54 #2:33% #2(99%), #7(25%), #8(25%), #9(25%) #2:37% #2(99%), #1(50%), #8(90%), #9(90%)
4 61 F 80 #1(99%) #1(99%)
5 67 M 67 #3:42% #8(90%) #3:27% #3(75%)
6 59 M 76 #2(99%), #3(99%), #4AV(100%), #2(25%), #3(25%), #4AV(25%),
#11(100%) #11(90%)

7 49 M 75
62 M 75
9 69 M 69

#6(90%), #7(90%), #9(90%), #14(100%)
#2(100%), #6(90%), #7(90%)
#2:37%, #4AV:28% #6(90%), #7(90%), #8(90%), #9(90%)

#6(50%), #7(100%), #9(50%), #14(100%)
#2(0%), #6(0%), #7(50%)
#2:10%, #4AV:8% #6(50%), #7(90%), #8(90%), #9(90%)

*Organic stenosis was assessed using a quantitative computer based analysis system CCIP-310, Cathex Co., Tokyo, Japan.
Coronary segments were defined according to the AHA classification. Severity of spasm was graded according to the AHA classification.
PD=posterior descending artery: AV =atrioventricular node artery; M=male; F=female; yr=years; mo=month.

Spasticity Spasticity

100% n=>5 n=2 100%

99% n=4 n=2 99%

90% n=12 n=4 90%
n=2 75%
n=4 50%
n=3 25%
n=4 No spasm

Initial angiogram
Fig. 1

27w, AEXH/B-LTRTL.
HRETF BT X paired + BR%E, unpaired t IRTE, xR
FEFEAL, p<005 2 b > THEZDHEL L.

5 g

1. BEEF

WRELZIFIOBEEET R Table1 [IRL7. F
%, M, BESE, SERETF, BEFomEI L
A7 U—)Vff, Il HDL fE!¥ Table D&Y TH 5.
BEIRALIE 1 EGIL - ) FH 23 D ), SHRE
% 36 (33%) SRRSO 7. HEEFEICE L Tid Ca FPiE
LB (100%) ICER SN TEBY, MICHEEEIZ 651
(67%), nicorandil ix 2 5l (22%) IZfEH STz, %
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Follow-up angiogram

Comparison of spasticity between initial and follow-up angiogram

7 BRI T OB 261 (22%), SHITOWHS 761
(78%) TH o1z,

2. BEIKEFAR

Table2 |23 2 A DEHREICBIT 5 HENIRERE
DIRFERE L, acetylcholine HFTRER TOBEE LR L
7. EBI 3 CRUVBIIEEDBEIFRIN Lo/
TEBIRA D587 7,8,9 DEBALICB VT, BEERICH
721290% DBEIFR I NI

3. BBREOBRM
Fig. 112134 9 SEB O #) B B HEER 21 SRAL O BMERE D
b ER L7z, BEEEOBEEIT 100% A% 2 B,
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More than 75% n=10 48%
More than 50% n=14 67%
More than 25% n=17 81%
. 0 20 40 60 80 100
Spasticity at
follow-up angiogram n=21

Fig. 2 Reproducibility of vasospasm in spastic segments

100% ]

56 %

50% 38 % //////é

%

n=8 /

0 % /7

Spastic segments Cases
n=21 n=9

Fig.3 Reproducibility of spasm more than 90%

99% %% 2 FhL, 90% A% 4 FAL, 75% %2 FAL, 50%
A4 ERLL, 25% A3 ERALT, 4 ZRHLCIIBEEIEAITHE
LTwi-.

Fig. 2 [JI3BELZRKROBHBEIAKOIEGZRLL.
BEERICH 90% U ELoBEk 4R L-rE, £
21 ERALH 8 ERAL (38%) T o 7z, BICHEHRE OB
BEx75% CHIAMEH Y L35 L 10 L (48%) T, Ll
T REERIZ 50% Tid 14 A2 (67%) T, 25% T2 17 &
i (81%) TEMEOBFHMLRD /. 4 AL (19%) T
B ICBRMEATHE L T,

Fig. 3 |Z#0EI# R0 0 8568 O BB % SR A
LIEBIBIC L TRL. BERRICH 90% LlEE v
BEOBENEHR L BB 21 4 8 B
(38%) THorz. EHICL VEEMZAD L, BEE
B 1 EFNC BV TRIK L #FTI290% BLEE V) BEE
DBFEHEH L 728181, 9BIF 5B (S56%) ThHo 7.

4. VESEEROKERE ENEREOEIL

Fig. 4 |JI3 P RIBHEMOSEEE L MENEDEILE
RL7:. BEIOKAEE 3P R EFE9.1£7.2% (24t
LEEVR 10318.0% &, MECAELEZIRADR
Moz, BEEHOMEAEIMEELR 2.52+0.83
mm (23t L, B 2.2610.62 mm & A E /ML
LTW23(p=0.01), MRBMEED 72, WELETE
2.79+0.94 mm (ZX L BEER 2554084 mm LB E
IZ8RAME L TV 7z (p=0.02).

5. SEMEOBHEM

Fig. 5 |2I138@ M8t & BT 8m 0 B 2 B %
BER L. iR EBIREEAFRE IS
L7256, RTS8 EsilikAO—E5ICBRE L T
BEOIMESEL, ZORBIBEEOIELE LS
AL, AIRRMICHELSELL.

Table 3 (ZiZ#[E], FEFRE I 90-99% DEHE
MBROHLNI 2L T, BEEEOBI M2
L7z (100% #EIIEEAHL L), OEOER
E TR 2072 3 801, FEERICIE2
AL FEIRRIC BT IESEE 2 30, 1 LIRS MEICE
Ll T/ -0 RIS OB % O 72 9 THALIZ,
BERRICT s M TIXFEMRICTREMEE R, 1
EALIRFEICEL L Tz, SRR EOBRMIES
HTIE 12 ERALA 10 FAZ (83%) & RIFTH o 72,

% =

TR ED BIRER L, —&MIZiZ6-12 78
CELABZENEVE VDR TWAEM, LA LED
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LD
50% 1 4.5mm] | p= 00l |
% stenosis -
407 =
I p=NS L " | p=002 |
307 p l
207 25 )
107 I |
l 1.5
0
Initial angiogram Follow-up angiogram Initial angiogram Follow-up angiogram

(n=21)

(n=21)

Fig. 4 Change of % stenosis (left) and luminal diameter (right) in spastic segments

LD =luminal diameter, RD =reference diameter.

Fig.5 Angiograms of spasm

Left : Diffuse type. Right : Focal type.

— /T, BYHEOBERERZICHUPOEIEGHIE L
oo F-EWBREICKL DIEE L TV OEE
B, BYWREICLVEREL T 2EHNZ E2FERT
520, Kimura 513, e HE R OAE O O 15 E)
HEIGRRER 1 FRETERTT 2 & L, BEERZ 1.5
LAk U 72BN, PROERIEDBIR 2725 (2
\IRIBEDT 2 AR H UL, K5HEYOR=, Pk
BHRELBRTVS., Lo L, FaMIcRErEET
LEIbH Y, BHHFERORILIZEHRTH S & blx
TWwWb. T XHIT, BEOEEMEIEILT 5 T8
HIRED BEIZBWTIE, 5EDORE, ko
RIFIZOVWTIR—EDRENF . A ILFH 564
L) BREIM, SEICEEDHEL LER 2RI,
acetylcholine BT FAER (2 & 5 M5 58 o> B g FE & Mb i TE
EBOBBEOWRE 1T - 72,

J Cardiol 1997; 29: 243-250

Table 3 Reproducibility of spastic type (n=12)

Initial angiogram Follow-up angiogram
Diffuse 1
Focal 3 ——{
Focal

2
3] 10 (83%)

Diffi
Diffuse 9‘—[ Huse {

Focal

BIGEHEMEIC OV T, 90% LUk & v ) EEE oSk
DFHIE SN BHEL IS BT B EEOFIHMEL, #E
EFERIZ 90% UL oA it e 35 &, 38% 123K
ALTwiz, LaLl, ERGITARAZ L, 2L
1 AT CEEOBHEEIFHHRIN/-E AL 56% TH -
7o, BI2EEHOBWREBTREHEOFREIN Lo 72
EROLIX 19% DA T, 81% (I & 2> DFEFE OB HSH-
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BRLTHED SN, Acetylcholine 12 & 1) B O & 8
AR -EAE, REAOEWIGHRIZ X ) BIEFTLEIC
HELTWTY, BECERMISH L, FAICL L8
WU EBUCHERL Tz, TRERI 3 XIS,
B OB FTRERE ICEE O TR 2 RO b o 7B
T, FrlBEOBRBIFTREINTEFNDH o 7.
BEOHRE T, BRI ERREREICS
W, ergonovine BMIC & 2 BB AT H LW
HHEL, A—HMNTREDLLTIHELY D), —
EDRERIVELN TR VD, LA BROHRE L
BEROAD»SBHEHLFML-dDO0E L, EMHEICE
OEOBFEEBRMLH L 5 ICIIMEIDH S, Ozaki
523, UREFERL TV EFOAREZIFRIC, 2
[\ D EFHRE & ergonovine TR T 1T\, FIEDOEE
MBERBICIFRROS AWML 2B EYD D,
T AR SFER SN o EALICB VW TH IS
BRSFERINDZEGODH Y, L o TREEIZE

B VEBT2bDTHDE L. KRFETIRIEL

RIUEDEEITHE LERTH 2 B RL 505, B
HEBFERE, Wk, TH B TORBELV) &)
BT A Z EATRENT. F 2 Ozaki 52 IZFI DO
BT, OREDER L TWARER & §E L ER %
B, BIEDHEREL TV AESTIZEY45 »A%D
ergonivine |2 & 5 MBI IIFRIETH o 124%, EIE
AL L 7-fER Tl MBI RG I3 THE LTz &
ELTWwE, LAL, H4DBEOHETIEM, BEED
LTV AEFITIZ 100% [ BHHREEZ 2O TS

D, TOHTIEOzaki HOHRELABLTVAED, F
VEDSSEE IS L-ERITY, BEDTEMIHEE
L TED bR Tz, Ozaki b DG IIEED
FHH\Z ergonovine ZEH L TV 5 mA k4 ORFFE L 1
Bhb. ThomMANC L 2 TRHESERFEOHEDS
Z25L, MEODANRBCOBRMELA—IIHLS
ZEETELR W,

— i TG I S W S EHOBIIREILRE L D
BMETHLOND Z LHE 5, B TIIEBRE
FLEELEDbN TSI TYD, EEEICEIIRE
ICREZREDDLEFHEINTVEY, F/2—4T
13, EBREOBRERI T LAEERERELROE
BFlCEWEDHEDLDH ALY, ZD L) ICRIADEER
BERET 5 LTI, EEIROFBEVREREDORE
FEEICOEETHILENDS.

AT BMBE DRI DOWT DR TH B A5, k5
BICELTREERETIIFZODON P o721b 2
bod, mMEEFEE L TIEELP/IMELERD 2. Foley
5 3, BV ELEENBBRELRELTTo 4%
&, FOEERZEIZ £02mm THH, EEFEED 2
D 04mm D EDOZEE D> THEELRMEZRNOE
tEZDLL, TOEEEITISK LB LBXTWVES,
FHETD 026 mmBEOMEEROR/MLEEELE
2512, BEOEENTHRELRECTIIRAL»DH
Ahd Lz, WTFRIZLTH AR CoMBERD
ZURFECEETH ), SRHEORPOBIRMICE
BHRAEREDEITIE ZBERIZL-EBEZD
N2WERTH o7z, F-BFEIHOMBER L MBI
BMERLP/MELTBY, MEFRORMLIZEEE
B R D DTk R\,

F7:, EREROMEELR LR LTAS
&, TR ICIEBREASRREOIEEELTY
BEEL, BBRO—ESICEEICIHEEZED 254
EHHDH. BEHEIBEEL L5 PBHELLRED
DFEVIIH L TIE, EEIRAOEEZBEMAL L, £
OEEWMEOMBEIHEICBITLEIFEELEbh
5., L2 LZ0BEEREOHEBIIOVTORKRNLE
BRATICET A —EDRMII R, Aho® ILHEN
PAIREE D B 5 AL T O [/ OB SEREL DR
ERFL22EHEL, BHEOBHBHEOEENEY
BRTWE, AT, BRTELBENE L BT
D2 LTHRE LAY, BHOEBEREMNZ&EE
LT?d, acetylcholine (=3 2B BHECOEIKIIE
RTHol. BIEORBMICOVTIE, 3EWALETIC
BUWTHEORENKERENDETIRO LML
oz,

IHNETOBEBOBRMICHT HHMEDH TII,
FEFFEH R D R OGESE £ & CEBREL £ B
TLRE LTV, SRIOKRE DS, PFOREEFR
PEFEO N2 T, THRAOR B THEED
BRI EROESNICERLTBY, FL20BHEE
HROBHAMEIEERTHLIEPHLN Lo/, UL
Ly, ERHEERGEOREDOHRBEICBVTIE, EY
BECTEHBROEBENHEEL TV TD, EYORE
WIIBRELZEEVSLETHL LRI,
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1. Acetylcholine BHTHRERIZ & 5 90% LA E 0L,
BRI TARLBEITIZ38% 12, EFFITARIIZEICIE
56% IZRBDH b7z,

2. EBEER 57109 £0ZBTREROME
WEE, MRIMEEL b IP/MELD, BEORENE
RENDETIIRD LNz b o/,

TSR ENDTR 249

3. Acetylcholine BB TORBHEOBIMEIX
83% LEBETHo7-.

4. PIENCEBBOIFR SN LD o 12EAT, FHi
CEEOEREIFRINDERZRDO-.

5. REIOGEPMS, SLICHGEREEEL
TWTh, BEOTERRIEISTTRT 2 ER % FHUE
HTBY, JFUIRGEEDORE, FILICIEFEERLZETS
LRBbhi-.

B #

TR EDBED ) B, EWEHEICL ) RIBESICROEIEITHE L7 9 fEF % 43
L LT, BBHOBHMICOVTRN21To72. RIE 4L LOBEM (Y 57109
) 2 BT 2 BOTEEIREEREE L acetylcholine BFFRERZ 1T\, FIE OMEEE DEFEREE, 2
BB LUMEANE L REE Y TN ENLEBIRE L7z,

Bl DOEBIREFARZIZ T, American Heart Association 2348 T 90% L EOESESFR S /-
AL (21 BRAL) # BBMRERE EHE L 2. TRH 21 DBBEM DD b, BEEOFEERR, 90% UL
L DBEEAT 8 ERAL (38%), 25% DL Lo 17 T (81%) THRE SN, 4 AL (19%) T3
MMSHEL Tz, ZO21HUDI B, WA, BEERE HIZ90-99% DOEHEIFED bz
2 EAICBI LT, BTHEEE & e o), BREBOBRBERE LA, 28
Az 10 BR6L(83%) & RIFTH o7z, 2 BIDBEXREICBIT 2 BEMOMENENELIE, EE
BEBIIRER Tl 2.52£0.83 5 2.26+0.62 mm (p=0.01) £ B EIIR/MLERD =25, IREE
129.1£7.2% 205 103+8.0% L AELEIIED LI o7,

EYGERCTRYBMBENHEE LESTH, B, BHRERBOBIAKIEIEL, EYWORE,
FIEICIEERLET 5.
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