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Abstract

To determine whether the site and morphology of coronary artery spasm provoked with acetylcholine
can predict the long-term prognosis of vasospastic angina, coronary artery spasm (more than 90% narrow-
ing) provoked with acetylcholine was studied in 66 consecutive patients (56 males, 10 females, mean age
56 £ 9 years) with vasospastic angina.

All patients were followed for 6.7 &= 0.9 years and the incidence of cardiac events such as sudden death,
myocardial infarction or worsened unstable angina was compared with the site and morphology of pro-
voked spasm. The site of spasm was regarded as proximal when spasm occurred in the proximal site of 3
major coronary arteries which was designated as segment 1, 6 or 11, according to the classification of the
American Heart Association, and distal in other segments. The morphology of spasm was classified into 3
types, focal (12 cases, localized more than 90% narrowing with adjoining parts constricting less than
25%), diffuse (17 cases, diffuse more than 90% narrowing), and intermediate (37 cases, localized more
than 90% narrowing with adjoining parts constricting 25—90%). The site of spasm was classified into 2
types, the proximal group (24 cases) and the distal group (42 cases).

Cardiac events occurred in 7 patients during the follow-up period: sudden death in 2, myocardial infarc-
tion in 2, and worsened unstable angina in 3. As to the site of spasm, the incidence of cardiac events was
21%(5/24 patients)in the proximal group, significantly higher than 5% (2/42)in the distal group (p <
0.05). As to the site of spasm, the incidence of cardiac events was 41% (5/12)in the focal group, signifi-
cantly higher than 3% (1/37)in the intermediate group and 6% (1/17) in the diffuse group (p < 0.001).

The presence of proximal and focal coronary artery spasm was associated with a significantly higher
incidence of cardiac events. The site and morphology of coronary artery spasm provoked with acetyl-
choline is related to the long-term prognosis of vasospastic angina.
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Focal type

Intermediate type

After acetylcholine

After isosorbide dinitrate
Fig. 1 Morphological types of spasm

Focal: Provoked coronary spasm caused localized more than 90% narrowing with adjoining parts constricting less than 25%.

Intermediate : Provoked coronary spasm was localized more than 90% narrowing with adjoining parts constricting 25—90%.
Diffuse: Provoked coronary spasm caused diffuse more than 90% narrowing. Arrows indicate provoked spasm site.
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Table 1 Clinical characteristics and type of spasm

Type of spasm
Focal Intermediate Diffuse p value
(n=12) (n=37) (n=17)

Age (yr) 58+6 57+8 56+8 NS
Sex (male/female) 12/0 33/4 11/6 0.018
Follow-up period (yr) 6.7£0.9 6.8£1.0 6.9+0.6 NS
Coronary risk factor

Hypertension 8(67) 14(38) 7(41) NS

Hyperlipidemia 3(25) 6(16) 2(12) NS

Diabetes mellitus 0(0) 3(8) 0(0) NS

Smoking 8(67) 30(81) 10(59) NS
Ca antagonist " 12(100) 37(100) 15(88) NS
Spontaneous attack ¥ 7(58) 14(38) 15(88) NS
ST elevation at acetylcholine® 11(92) 23(62) 9(53) 0.08
():%

*Treatment with Ca antagonist during follow-up period. *Anginal pain with significant ST change before
acetylcholine provocation test. $Transient electrocardiographic ST elevation, when coronary artery spasm was

provoked by acetylcholine.
Explanation of the types of spasm as in Fig. 1.
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Table 2 Clinical characteristics and site of spasm Table 3 Clinical characteristics and number of

- spasm-provoked vessels
Site of spasm

Proximal*  Distal** Multi-vessel ~ Single-vessel

— — p value coronary coronary value
(n=24)  (n=42) spasm (n=38)* spasm(n=21)** P

Age (yr)

56+7 57+8 NS

Age (yr) 57+7 55+9 NS
Sex (male/female) 23/1 33/9 NS Sex (male/female) 35/3 16/5 NS
Follow-up period(yr) ~ 65£1.1 6908 NS Follow-up period (yr) 6.7+0.8 7.0£0.6 NS
Coronary risk factor Coronary risk factor
Hypertension 15(63)  14(33) NS Hypertension  18(47) 7(33) NS
Hyperlipidemia 2(8) 14(33) NS Hyperlipidemia 8 (21) 3(14) NS
Diabetes mellitus  1(4) 205) NS Diabetes mellitus 3 (8) 0(0) NS
Smoking 16(67) 30(71) NS Smoking 29(76) 11(52) NS
Ca antagonist” 12(50)  29(69) NS Ca antagonist 38(100) 19(90) NS
Spontancous attack?  24(100)  40(95) NS Spontaneous attack® 18 (47) 5(24) NS
( ) : % ( ) A

*Coronary spasm was provoked in segment 1, 6 or 11,

according to
Association. *

*Spasm was provoked in more than 2 coronary arteries.

the classification of the American Heart **Spasm was provoked in one coronary artery. fand fasin

*Coronary spasm was provoked in distal

. X Table 1.
segments other than in segment 1, 6 or 11. Tand fas in
Table 1.
skk
*3% p < 0.001 * % p<0.05 NS
5/12cases
50%7 ™ 429 25%= 5/24cases
21% 15%-
4/38cases
11%
1/21cases
2/42cases
1/17cases 5%
1/37cases 6% SEm— |
3%
0% 0% 0% )
Focal Intermediate Diffuse Proximal Distal Multi-vessel Single-vessel
coronary spasm coronary spasm
Type of spasm Site of spasm Number of spasm-provoked
vessels
Fig. 2 Incidence of cardiac events

Left: Incidence of cardiac events was significantly higher in the focal group than in the intermediate and
the diffuse groups (41%, 3%, 6%, respectively; p<0.001).

Middle: Incidence of cardiac events was significantly higher in the proximal group than in the distal group
(21%, 5%, respectively ; p<0.05).

Right: There was no difference in the incidence of cardiac events between the multi-vessel and the single-
vessel coronary spasm groups (11%, 5%, respectively ; NS).

Explanation of the type of spasm, the site of spasm and the number of spasm-provoked vessels as in Fig. 1,
Tables 2, 3.
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Fig. 3 Percentage of event-free patients throughout the follw-up period according to the type of spasm
(left), the site of spasm(middle)and the number of spasm-provoked vessels (right)
Left: Event-free rate was significantly lower in the focal group than in the intermediate group and the dif-
fuse group (58%, 97%, 94%, respectively ; p < 0.001).
Middle: Event-free rate was significantly lower in the proximal group than in the distal group(79%, 95%,
respectively ; p < 0.05).
Right: There was no difference in the event-free rate between the multi-vessel and the single-vessel spasm
groups (89%, 95%, respectively ; NS).
Explanation of the type of spasm, the site of spasm and the number of spasm-provoked vessels as in Fig. 1,
Tables 2, 3.

Table 4 Patients with cardiac events

Patient No. Age(yr) Sex Caantagonist™ Nitrate* Morphology  Site Multi-vessel Spontaneous ST elevation at Cardiac

spasm attack* acetylcholine$ event

1 61 Male + + Focal Proximal + — + UAP
2 68 Male + + Focal Proximal + + + AMI
3 45 Male + + Focal Proximal + + + UAP
4 57 Male + + Focal Proximal + - + SD

5 61 Male + + Diffuse Distal - - + SD

6 54  Male + + Intermediate Distal + - + AMI
7 54 Male + + Focal Proximal + + + UAP

*Treatment with nitrate during follow-up period.
T, T and § as in Table 1.
UAP=worsened unstable angina ; AMI=acute myocardial infarction ; SD=sudden death.
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