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Pharmacologically Inducible Coronary Vasospastic Changes in Patient with
Ischemic Heart Diseases with Normal Angiogram or Insignificant Coronary
Lesion and Its Relationships with Risk Factors
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Eun Mi, Lee, M.D., Chang Gyu Park, M.D., Young Hoon Kim, M.D.,
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Background and purposes : Spasm of epicardial coronary arteries has been shown to play an
important role in the pathogenesis of ischemic heart diseases. Spasm occurs in angiographically
normal coronary arteries or arteries with organic atherosclerotic lesion and can result in rest
angina, exertional angina or even myocardial infarction. However, pathogenetic mechanism of
coronary artery spasm still remains unclear. The purpose of present study is to investigate
characteristics of Pharmacologically induced spasm of epicardial coronary artery in patient with
ischemic heart disease with normal coronary angiogram or insignificant coronary artery disease
(<25% narrowing), and to determine the relationship of coronary risk factors with coronary
artery spasm in these patients group.

Methods : One hundred patients(male 47, female 53, age : 19-75 years) with ischemic heart
disease(stable angina, unstable angina, myocardial infarction) who had normal coronary angiog-
ram or angiographically insignificant coronary artery stenosis(<25% narrowing) were included
for pharmacological provocation test for coronary artery spasm. Acetylcholine(Ach) and Ergo-
novine(Erg) were given intracoronarily(IC) in incremental doses(Ach : A, 20pg, A, 50pg, A;
100pg and Erg : E, 5pg, E, 10pg, E; 25pg) cither into coronary artery concordant with ECG
leads showing ischemic ST-T changes in exercise ECG and/or 24-hour ambulatory ECG, or
otherwise into right coronary artery. Erg provocation test was done after completion of
acetylcholine provocation test. Constriction of coronary artery by more than 50% induced by
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either or both of the drugs were analysed in terms of incidence, degree, location of spasm and
relation to risk factors. Coronary vasodilatory reserve function was tested by IC Doppler
method for those patients with no spasm of epicardial coronary artery but with chest pain and
ST-segment changes during provocation test. Relationship of spasm with various risk factors
were investigated.

Results :

1) Ach or Erg test were positive in 50 patients(50%). Among 75 patients who were tested by
both drugs, both test were positive in 17 patients(22.6%), and negative in 39 patents(52%),
and Ach test was positive but Erg test was negative in 15 patients(20%). : The responses of Ach
and Erg test were concordant in 75% of patients, the sensitivity and specificity of Ach test with
reference to Erg test were 81% and 72%, respectively.

2) The characteristic features of spasm induced by Ach or Erg is focal narrowing in 34
patients and diffuse narrowing in 16 patients. The sites of spasm were LAD(23 cases), RCA(19
cases), LCX(5 cases), and in 3 cases, both LAD and LCX were narrowed.

3) In 50 patients showing no spasm, the typical chest pain or EKG changes was noted in 6
cases(12%). Of 6 patients, coronary vasodilatory reserve was decreased in 4 cases(66.7%).

4) Number of smoker was larger among spasm positive group(42%) than those among spasm
negative group(12%)(p <0.01).

Conclusion : The findings we observed in a limited series of patients suggest that in patients
with normal or insignificant coronary angiogram, coronary spasm plays a role in the patho-
genesis of broad spectrum of ischemic heart disease and that in patients with no coronary
spasm but chest pain and ST-segment changes, coronary vasodilatory reserve is impaired,
causing angina pectoris. Smoking may be one of the risk factors for coronary arterial spasm.

KEY WORDS : Ischemic heart disease - Coronary spasm - Risk factor.
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Table t. Clinical diagnosis of the study patients

Clinical diagnosis N=100
Spontaneous angina 18
Mixed angina 38
Chronic stable angina 27
Unstable angina 9
Myocardial infarction 4
Atypical chest pain 4
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Table 2. Provocation of coronary spasm with acetylcho-
line and ergonovine (N=75)

Erg(+) Erg(-)
Ach(+) 17 15
Ach(-) 4 39
Ach : acetylcholine test, Erg : ergonovine test,
(+) : Spasm induced, (- ) : Spasm not induced
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Table 3. Location of coronary artery spasm
CA* tested : — o

(100) Single coronary artery(N=47) (%)
Proximal  Mid - Distal Diffuse Multifocal Total

LCA(76) LAD 6 7 0 6 4 23(48.9)

tx 0 2 0 2 1 5{10.6)

RCA(24) 4 2 2 8 3 19(40.4)

Total 10(21.3) 11(32.4) 2(4.3) 16(34) 8(17) 47
Multiple coronary artery(N=3)
LAD+LCX 3 3

CA* : Coronary artery

Table 4. Chest pain during provocation test

Spasm positive(N=50) Spasm negative(N="50)
40(80%) 7(14%)
10(20%) 43(86%)

Chest paint(+)
Chest paint(-)
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(Fig. 2).
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Fig. 1. Prevalence of risk factors.
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Fig. 2. Relationship between spasm and smoking.
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Table 5. Circardian variation of chest pain

Spasm(+)}N=50) Spasm(- )}N=>50)

12AM - 8AM 28(56%)* 16(32%)
8AM - 12AM 9(18%) 1530%)
Nonspecific 13(26%) 19(38%)

Nonspecific : anytime or unknown
*: p=0.03, Relative risk : =2.9 : 95% confidence in-
terval(1.04 - 8.16)
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157 (30%) 8.2 A% Fwolr] e A
of F&cl LA o7} FAd el vlgte] frelshA B
tHp=0.03, relative risk 2.9 :95% confidence in-
terval 1.04~8.16)(Table 5).
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