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조상호



“increased tonus at the site of an atherosclerotic plaque”

Prinzmetal. AJM 1959



Variant angina (VA)Variant angina (VA)
• Young, male

• Diurnal variation• Diurnal variation

• Resting pain

• Myocardial infarction (MI), 
life-threatening ventricular arrhythmias, g y ,
sudden death

• 32 3% with ACh 29% with EG test in Japan• 32.3% with ACh, 29% with EG test in Japan

• 12.3% in France,  4% in north America



Variant angina is decreasingVariant angina is decreasing



Because of wide use of calcium channel blocker ? 
: Medication before hospital admission in patients: Medication before hospital admission in patients 

with coronary spasm



Characteristics of VA in KoreaCharacteristics of VA in Korea

Korean Circulation J 2002;32:224-232



Age and sex distribution in VA and 
CAD

Korean Circulation J 2002;32:224-232



Variant anginaVariant angina
• 88% cases spasm causing ischemia was• 88% cases spasm causing ischemia was 

localized to the site of an organic lesion : 
by Prinzmetal

• Anatomy: normal coronary arteries varies 
from 30% to 64%from 30% to 64%

• 0 5 0 8% of patients could show evidence of• 0.5-0.8% of patients could show evidence of 
coronary artery spasm stimulated either by 
the tip of the catheter or contrast mediumthe tip of the catheter or contrast medium



Korean VA, 256 patients, (1996-2006 retrospective study)p

유상용등 Korean Circ J 2008;38:651-658



VA characteristicsVA characteristics

Circulation 1988;78:1-9



Histology of VA from directionalHistology of VA from directional 
coronary atherectomy

J Am Coll Cardiol 1999;33:198 –205



Plaque components at coronary sites with focal spasm in 
patients with VA: more stable plaque than in UAPpatients with VA: more stable plaque than in UAP

YJ Hong et al, IJC 2009



Combination of fixed lesion and spasmCombination of fixed lesion and spasm



Inducible coronary spasm in 
post MI patients



More inducible spasm in oriental than 
western in post MI patients



Provoked coronary spasm in y
various situation

Circulation. 1990; 81: 1983–1991



VA and ACSVA and ACS

• Causality?

• Spasm  ACS
vs ACS  Endothelial dysfunction  Spasmvs. ACS  Endothelial dysfunction  Spasm

*Histology and IVUS+VH study 
* Spasm test in ACS?p
* CCB or nitrate in spasm + ACS ?



C fCoronary arteries of patients with spasm

• Vasomotor tone
• Endothelial dysfunctiony

• Vagal withdrwal
• Sympathetic activity
• Smooth muscle contraction
• Nitric oxide release• Nitric oxide release

• Genetic backgroundGenetic background
• Smoking
• K channel in smooth muscle cell (SMC)• KATP channel in smooth muscle cell (SMC)



Molecular Mechanisms for Coronary Spasm
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VA and inflammation 
from biomarker study

Coronary Artery Disease 2008, 19:293–297



Low HDL, risk factor of VA by 
Multivariate analysis 



Racial differencesRacial differences

• Japanese patients – diffusely, multivessel 
spasmspasm

d th li l it i id th t ( NOS)• endothelial nitric oxide synthetase(eNOS) gene 
(resulting in deficient nitric oxide production)-
69% d 75% ti l i id f69% and 75%, respectively, incidence of 
coronary spasm



eNOS T-786C genotypes and mutant allele 
frequency in 43 patients with VA



Oxidative stress and spasm:p
RR homozygote of paraoxonase Q192R 
polymorphism are associated with variant anginap y p g

YS Cho, HS Kim et al Korean Circulation J 2003;33:104-112)



Circardian Variation of Autonomic Nervous Activity in Circardian Variation of Autonomic Nervous Activity in 
Patients With Multivessel Coronary SpasmPatients With Multivessel Coronary Spasm

Circardian Variation of Autonomic Nervous Activity in Circardian Variation of Autonomic Nervous Activity in 
Patients With Multivessel Coronary SpasmPatients With Multivessel Coronary Spasm

Sympathetic nervous activity was enhanced in the nighttime in pts with multivessel spasm.
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Adrenergic ReceptorAdrenergic ReceptorAdrenergic ReceptorAdrenergic ReceptorAdrenergic  ReceptorAdrenergic  ReceptorAdrenergic  ReceptorAdrenergic  Receptor

2 2 adrenergic receptor : vasoconstrictionadrenergic receptor : vasoconstriction2 2 adrenergic receptor : vasoconstrictionadrenergic receptor : vasoconstriction

22--adrenergic receptor : vasodilation adrenergic receptor : vasodilation 22--adrenergic receptor : vasodilation adrenergic receptor : vasodilation 

 adrenergic receptor : chronotrophicadrenergic receptor : chronotrophic adrenergic receptor : chronotrophicadrenergic receptor : chronotrophic11--adrenergic receptor : chronotrophic,  adrenergic receptor : chronotrophic,  
inotrophic changes inotrophic changes 

11--adrenergic receptor : chronotrophic,  adrenergic receptor : chronotrophic,  
inotrophic changes inotrophic changes 



VA clinical parameters and AR genotypes in p g yp
multiple logistic regression analysis

JS Park, SH Jo.. et al. Am Heart J 2006;151:864- 9



Survival in VA patients is good and 
better in Oriental than in the West



Prognosis of VAPrognosis of VA

Circulation 1983:68,258-265



Predictor of survival of VAPredictor of survival of VA

Circulation 1983:68,258-265



Survival in Korean VA -97% 

유상용등 Korean Circ J 2008;38:651-658



202 patients with VA, Repeated angina attack - From Japan data

Circ J 2009; 73: 512 – 515



Diagnostic Options in CASDiagnostic Options in CAS

• ElectrocardiogramElectrocardiogram
• Holter monitoring

C i h i h i• Coronary angiography with ergonovine, 
Ach

• Ergonovine stress echocardiography



Variant angina diagnosis by coronary 
angiography (CAG)

• Intravenous(IV) or intracoronary(IC) ergot alkaloid (ergonovine
maleate, EG) or acetylcholine (ACh)

• angiographically defined total vessel occlusion or subtotal occlusion 
with or without organic stenosis (100%, 99%, 75%)

• spasm in angiography 
h t i• chest pain 

• ECG changes

• Physiological Coronary Constriction - Reduction in epicardial
coronary artery diameter in response to ergonovine is usually 
diff d it ild t di 30%diffuse and quite mild, not exceeding 30%



Ach is comparable to EG
and comfortable in detecting multivessel spasm



Other provocative testsOther provocative tests

• Serotonin, histamine, dopamine
• Exercise, cold pressor tests, hyperventilation, p , yp

• ergonovine 96%Ergonovine stress echo• ergonovine 96% 
• Hyperventilation 54%, 

Ergonovine stress echo
Hyperventilation echo

• Histamine 47%, 
• exercise in 46%, ,
• cold pressor 11% 
• handgrip tests 7%• handgrip tests 7%



Comparison of Potential Advantages and Disadvantages of 
Ergonovine Echocardiography Versus Invasive SpasmErgonovine Echocardiography Versus Invasive Spasm

Provocation Test

Song JK et al J Am Coll Cardiol 2000;35: 1850–6



(Korean Circulation J 2002;32(4):359-362



ManagementManagement

• Stop smoking
• Calcium channel blocker• Calcium channel blocker 
• Nitrate

• Nicorandil (K channel SUR-/- mouse) prazosin• Nicorandil (KATP channel, SUR-/- mouse), prazosin, 
steroids, ketanserin, denopamine (adrenergic beta-1 
agonist), angiotensin converting enzyme inhibitors, g ), g g y ,
amiodarone



Medications at diagnosis (n=90) and types  calcium 
channel blockers (CCBs) at diagnosischannel blockers (CCBs) at diagnosis.

Circ J 2009; 73: 512 – 515



Korean VA, discharge medication, g

유상용등 Korean Circ J 2008;38:651-658



Statin as a vasodilatorStatin as a vasodilator

N Engl J Med 1995;332:481-7



Statin in SpasmStatin in Spasm

N Engl J Med 1995;332:481-7



Statin Reduce Ach-induced spasmStatin Reduce Ach induced spasm

J Am Coll Cardiol 2008;51:1742–8



Coronary Artery Diameter Change to ACh 
Injection in Statin treatment

J Am Coll Cardiol 2008;51:1742–8



Circ J 2004; 68: 17–22





Stenting and ICD in VA with 
aborted SCD 

Angiology 2007; 58; 122



Bypass grafting in VA with normal 
coronary

Interact CardioVasc Thorac Surg. 2005;4:426-428



Cigarette smokingCigarette smoking
d h l b h• coronary endothelium becomes more sensitive to the 

deleterious effects of cigarette smoking

• Adversely affected nitric oxide mediated
l ti f t tregulation of coronary artery tone

l l ?• Male > Female ?

• Decrease of incidence due to declining in smoking 
population ?



ConclusionCo c us o
• Decreasing disease entity
• Suspicion 
• Relation with ACS 

• Stop smokingp g
• Calcium antagonist
• Nitrate
• Stenting, CABG, ICD

Provocation methods, diagnostic criteria in CAG, 
 further study like Korean registry further study like Korean registry 



Thank youThank you


