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박 영 배 



Coronary Artery Spasm 

Definition: Refers to a sudden intense vasoconstriction of 

an epicardial coronary artery that causes occlusion or near 
occlusion 
 

Usual cause of variant angina but may be involved in other 

coronary syndromes 
 

First described in 1959 by Prinzmetal M: Angina pectoris. I. 

A variant form of angina pectoris.  

Prinzmetal M, Kennamer R, et al. Am J Med 1959;27:375-388. 

Two pioneers:  
     Attilio Maseri and Hirofumi Yasue 

Maseri A et al. Case of acute myocardial infarct without coronarographic changes. Boll Soc Ital Cardiol. 1972;17(12):1234-42.  
Maseri A et al. Angina pectoris with ST seg elevation. Clinical, ECG and angiographic characteristics. Boll Soc Ital Cardiol. 1975;20(9):939-47.  
Maseri A et al. Coronary spasm as a cause of acute myocardial ischemia in man. Chest.1975;68:625– 633. 
Maseri A et al. Coronary vasospasm in angina pectoris. Lancet. 1977 Apr 2;1(8014):713-7. 
Yasue H et al. Prinzmetal's angina: atropine suppression. Ann Intern Med. 1974 Apr;80(4):553.  
Yasue H et al. Role of autonomic nervous system in the pathogenesis of Prinzmetal's variant form of angina. Circulation. 1974;50(3):534-9. 



Pf. Maseri and Hammersmith Hospital 





























































Cases 



55YO Male: 고등학교 교장 선생님  
(Recurrent early morning chest pain) 

CCU ECG monitoring 중 chest pain + 



Baseline ECG 



Baseline CAG 

After ergonovine IV 



ECG during EG provocation 



EG provocation 

After ICNG 



ECG after ICNG 



Case of severe spontaneous 
coronary artery spasm 



Baseline ECG 



ECG during chest pain 
(spontaneous spasm) 



CAG during spontaenous 
spasm: pLCx near total, 
mLAD tight >90% stenosis 

After ICNG 



ECG after ICNG 





Baseline ECG  
: ST depression 



ECG during chest pain 
(spontaneous spasm) 



CAG 
(spontaneous spasm) 





After ICNG 





Baseline ECG 



ECG during spontaneous 
spasm 



Baseline CAG:  
   spasm in LAD ostium 

After ICNG 



ECG after ICNG 



Spasm in a fixed lesion 

: Mechanism of unstable angina and AMI 



Baseline ECG 



After EG provocation 



Baseline CAG:  

After EG:   
RCA total occlusion 



ECG after ICNG 



After provocation 

After ICNG:   
Fixed lesion in dRCA 



Fixed lesion in dRCA  
(after ICNG) 

After PTCA 





Baseline ECG 



ECG during spontaneous 
spasm 



CAG during spontaneous 
spasm 

After ICNG: 
 fixed lesion in dRCA 



ECG after ICNG 



Fixed lesion in dRCA  
(after ICNG) 

After PTCA 



Recurrent coronary artery spasm leading to 

stunned myocardium 



Baseline CAG 

After EG provocation: 
 pLAD total occlusion 



Stunned myocardium: relieved after ICNG 





Recurrent spontaneous coronary artery spasm 

causing acute myocardial infarction 



60 YO Male: Resting chest pain for 5 hours 



Baseline: RCA total occlusion 

After IC NG 



Reperfusion arrhythmia: Ventricular Fibrillation 



After defibrillation, ST elevation again 



Re-occlusion of RCA prox 

After IC NG again 



Intracoronary provocation with ergonovine 





After 1st provocation dose 



After 2nd provocation dose 





Relieved by IC NG 





Intracoronary provocation with ergonovine 



Minimal response after 
1st provocation dose 



Total occlusion of LAD and LCx 
after 2nd provocation dose 



Incompletely relieved by  
1st IC NG 



Completely relieved by  
2nd IC NG 



Nonspecific response to Ach 

 Provocation using ergonovine 



Nonspecific response  
to Ach provocation 



Total occlusion after 
ergonovine 

Relieved by ICNG 



Nonspecific response  
to Ach provocation 



Specific response 
after ergonovine 

Relieved by ICNG 



Significant spasm  

without significant ECG change 



Baseline ECG 



ECG after Ach provocation 



Baseline CAG:  

After Ach:  
LAD total occlusion 



After ICNG  

After Ach:  
LAD total occlusion 



Complete AV block due to  

coronary artery spasm 



Patient was recommended to have PM implantation in an outside 
hospital d/t documented complete AV block 









Lessons from  

the SNUH Experience 



Lesson 1: Coronary artery spasm may be one of the 
dynamic mechanisms of myocardial ischemia 



Lesson 2: Coronary artery spasm can be  
a cause of AMI and sudden cardiac death 

순홖기. 1990;20(4):668-78. 



Lesson 3: For provocation of coronary artery spasm, 
ergonovine IV or IC is the preferred method.  

순홖기. 1994;24(1):53-9. 









Lesson 4: Genetics may play a role  
in  coronary artery spasm  

Park JS, Park YB et al. Am Heart J. 2006;151(4):864-9. 



Association of adrenergic receptor polymorphisms  
with coronary artery spasm 

Park JS, Park YB et al. Am Heart J. 2006;151(4):864-9. 



[현재진행중인 연구]  

Scanning the whole genome 
: GenomeWide Association Study 

Variant Angina 
(N=260) 

Healthy Control 
(N=780) 

Inclusion Criteria 
1) EG/Ach-provocation test (+) 

2) Spontaneous coronary spasm → relived 
with IC-NG 

3) EG echocardiography (+) 
 

From 5 educational centers in Korea 
• 서울대병원 
• 충남대병원 

• 분당서울대병원 
• 아산병원 

• 보라매병원 

핚국인유전체역학조사사업 
(KoGES, Korean Genome and Epidemiology Study) 

: 검진센터 기반 코호트 사업 
 (대도시 코호트) 

: 건강검진을 통해 심혈관질환의 증거가 없는 
대상자 

 

1:3 matching with case patient 
• Age 

• Gender 
• Smoking status 

Genotyping (Affymetrix SNP array 6.0) 



9개의 Candidate Gene 발견 
 Replication 단계 연구 진행 

Chr SNP ID Position Locus 
Dominant  

allele 
Gene 

symbol 

GWAS 

MAF OR P 

3 rs12491866 11792421 3p25.2b A near C3orf31 0.39  0.6544 5.72E-05 

4 rs11131966 181125591 4q34.3c A 0.25  0.5616 1.65E-05 

4 rs17045377 165847618 4q32.3b G 0.16  1.787 1.88E-05 

5 rs3811964 32805856 5p13.3b T NPR3 0.19  1.648 4.33E-05 

6 rs9295100 159791920 6q25.3e G 0.27  0.569 8.16E-06 

6 rs699941 46634975 6p12.3e T CYP39A1 0.23  1.662 1.83E-05 

9 rs10818642 123974865 9q33.2b T C9orf18 0.14  0.4874 2.33E-05 

13 rs4329788 90406889 13q31.3a G 0.19  0.5147 8.36E-06 

18 rs8099415 3810765 18p11.31d C DLGAP1 0.45  1.568 2.72E-05 



관상동맥 경련이 증명된 자매… 

: 이들이 유전자와 세포는 뭐가 다를까??? 

Blood 

Only 10cc! 

내피세포 혈관평홗근세포 

Mechanism Study 

말초혈액줄기세포 
(CiMS) 

역분화만능줄기세포 
(iPS) 

장 용 O  F/55 
장 선 O  F/52 

이형성 협심증 홖자들의 혈관세포: 수술하지 않는 핚 얻을 수 없었음! 



Lesson 5:  약 종류뿐만 아니라 투여 시간과 방법도 중요 

증상의 호발 시간대: 자정부터 아침 8시 사이 (특히 새벽 3-6시 사이) 

 

1. Patient with fixed lesion and coronary artery spasm 

    : 종일 혈관 확장 작용 필요  일정핚 간격의 약제 투여가 중요  

     (예. tid pc가 아니라 q 8hr or bid pc가 아니라 q 12hrs) 

 

2. Patient without fixed lesion and coronary artery spasm:  

    : 밤과 새벽시간대의 vasodilator coverage가 중요 

    long acting nitrate 또는 CCB를 밤 10시 투여, 이것으로 불충분하면 

nitrate patch를 고려 



Take Home Messages 

1. Suspicion is the key to diagnosis! 

2. Coronary artery spasm ≠ variant angina: important in 

conversion to UA, can cause AMI and even sudden cardiac 

death 

3. When needed provocation is key. Ergonovine provocation (IC 

or IV) is the preferred method. 

4. Genetics may play a role in coronary artery disease. 

5. Time and method of medication is important in treatment. 




