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�ďƐƚƌĂĐƚ

KďũĞĐƟǀĞƐ͗ tĞ�ĂŝŵĞĚ�ƚŽ�ĐŚĂƌĂĐƚĞƌŝǌĞ�ƚŚĞ�ƉĂƚŚŽůŽŐǇ�ŽĨ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�ĂĐƵƚĞ�ĐŽƌŽŶĂƌǇ�ƐǇŶĚƌŽŵĞ�;��^Ϳ�
ƵƐŝŶŐ�ŽƉƟĐĂů�ĐŽŚĞƌĞŶĐĞ�ƚŽŵŽŐƌĂƉŚǇ�;K�dͿ͘
�ĂĐŬŐƌŽƵŶĚ͗ K�d� ŝƐ� Ă� ŶĞǁ͕� ŚŝŐŚͲƌĞƐŽůƵƟŽŶ� ŝŶƚƌĂǀĂƐĐƵůĂƌ� ŝŵĂŐŝŶŐ� ŵŽĚĂůŝƚǇ� ƚŚĂƚ� ŝƐ� ƵƐĞĨƵů� ĨŽƌ� ƚŚĞ 
ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚŚĞ�ŵŽƌƉŚŽůŽŐǇ�ŽĨ���^�ůĞƐŝŽŶƐ͘
DĞƚŚŽĚƐ͗ tĞ� ƐƚƵĚŝĞĚ� ϮϮ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ��^� ƵƐŝŶŐ� K�d� ŝŵĂŐŝŶŐ͘� dŚĞ� ƉĂƚŚŽůŽŐŝĐĂů� ĨĞĂƚƵƌĞƐ� ŽĨ� ƚŚĞ 
ĚŝƐĞĂƐĞ�ǁĞƌĞ�ĐůĂƐƐŝĮĞĚ�ĂƐ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕�ĂŶĚ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ͘
ZĞƐƵůƚƐ͗ dŚĞ�ŝŶĐŝĚĞŶĐĞƐ�ŽĨ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕�ĂŶĚ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ�ǁĞƌĞ�ϳϯй͕�ϵй͕�ĂŶĚ�
ϵй͕�ƌĞƐƉĞĐƟǀĞůǇ͘�WĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ�ƚĞŶĚĞĚ�ƚŽ�ďĞ�ǇŽƵŶŐĞƌ�ƚŚĂŶ�ƚŚŽƐĞ�ǁŝƚŚ�ƚŚĞ�ŽƚŚĞƌ�
ƚǇƉĞƐ�ŽĨ� ůĞƐŝŽŶƐ� ;ϲϱ͘ϳ�ц�ϵ͘ϰ͕�ϳϮ͘Ϭ�ц�ϵ͘ϵ͕�ĂŶĚ�ϴϬ͘Ϭ�ц�ϴ͘ϱ�ǇĞĂƌƐ͕� ƌĞƐƉĞĐƟǀĞůǇ͖�pсϬ͘ϭϯͿ͘�&ŝďƌŽƵƐ�ƉůĂƋƵĞ 
ƚĞŶĚĞĚ� ƚŽ�ďĞ�ŵŽƌĞ�ƉƌĞǀĂůĞŶƚ� ƚŚĂŶ�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ� ;ϳϱй͕�ϭϬϬй͕�ĂŶĚ�Ϭй͕� ƌĞƐƉĞĐƟǀĞůǇ͖�p=0.15). The 
ƐĞƌƵŵ� ĐƌĞĂƟŶŝŶĞ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŽĨ� ƉĂƌƟĐŝƉĂŶƚƐ� ǁŝƚŚ� ĐĂůĐŝĮĞĚ� ŶŽĚƵůĞ� ǁĂƐ� ŚŝŐŚĞƌ� ƚŚĂŶ� ƚŚĂƚ� ŽĨ 
ƉĂƌƟĐŝƉĂŶƚƐ� ǁŝƚŚ� ƉůĂƋƵĞ� ƌƵƉƚƵƌĞ� ;ϭ͘Ϯ� ц� Ϭ� vs͘� ϭ͘Ϭ� ц� Ϭ͘Ϯ͖� p=0.049). The mean minimum luminal 
ĚŝĂŵĞƚĞƌ�;D>�Ϳ�ǁĂƐ�ŚŝŐŚĞƐƚ�ŝŶ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ�ĂŶĚ�ǁĂƐ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�ƚŚĂŶ�ŝŶ 
ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ�;ϭ͘ϱ�ц�Ϭ͘ϱ�vs͘�ϭ͘Ϭ�ц�Ϭ͘Ϯ͖�p=0.047).
�ŽŶĐůƵƐŝŽŶƐ͗�WůĂƋƵĞ�ƌƵƉƚƵƌĞ�ǁĂƐ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ůĞƐŝŽŶ͕�ďĞŝŶŐ�ƉƌĞƐĞŶƚ�ŝŶ�ϳϯй�ŽĨ�ƚŚĞ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�
��^͕�ĂŶĚ�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ�ƚĞŶĚĞĚ�ƚŽ�ďĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�ůŽǁĞƐƚ�ŵĞĂŶ�ůƵŵŝŶĂů�ĂƌĞĂ�ŽĨ�ƚŚĞ�ƚŚƌĞĞ�ƚǇƉĞƐ�
ŽĨ�ůĞƐŝŽŶƐ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞƐ�ǁĞƌĞ�ĐŽŵŵŽŶ�ŝŶ�ŽůĚĞƌ�ƉĂƟĞŶƚƐ�ĂŶĚ�ǁĞƌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�Ă�
ŚŝŐŚĞƌ�ĐƌĞĂƟŶŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ĂŶĚ�D>��ƚŚĂŶ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͘

<ĞǇǁŽƌĚƐ͗ WůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�WůĂƋƵĞ�ĞƌŽƐŝŽŶ͕��ĂůĐŝĮĞĚ�ŶŽĚƵůĞ͕�KƉƟĐĂů�ĐŽŚĞƌĞŶĐĞ�ƚŽŵŽŐƌĂƉŚǇ͕ ��ĐƵƚĞ�
coronary syndrome
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/ŶƚƌŽĚƵĐƟŽŶ
Acute coronary syndrome (ACS) is one of 

the commonest causes of sudden cardiac death. 
In most instances, ACS is thought to be the 
result of sudden coronary stenosis, secondary 
to thrombosis. Luminal thrombosis can  
occur as a result of three pathological changes in 
ƉĂƌƟĐƵůĂƌ͗�ƉůĂƋƵĞ� ƌƵƉƚƵƌĞ� ;WZͿ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ�
;W�Ϳ͕�ĂŶĚ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ�;�EͿ͘�dŚĞ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�
ƚŚƌŽŵďƵƐ�ŝŶ�ƉĂƟĞŶƚƐ�ǁŚŽ�ƐƵĚĚĞŶůǇ�ĚŝĞ�ďĞĐĂƵƐĞ�
ŽĨ� ��^� ŝƐ� ΕϲϬй͕� ĂŶĚ� ƚŚĞ� ƵŶĚĞƌůǇŝŶŐ� ĞƟŽůŽŐŝĞƐ�
ŚĂǀĞ�ďĞĞŶ�ƐŚŽǁŶ�ƚŽ�ďĞ�WZ�ŝŶ�ϱϱйʹϲϬй�ŽĨ�ĐĂƐĞƐ͕�
W��ŝŶ�ϯϬйʹϯϱй͕�ĂŶĚ��E�ŝŶ�Ϯйʹϳй�(1)͘�/Ŷ�ĂĚĚŝƟŽŶ͕�
EĂŐŚĂǀŝ�Ğƚ�Ăů͘� ĨŽƵŶĚ�ƚŚĂƚ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ� ŝƐ� ƚŚĞ�
ŵŽƐƚ�ĐŽŵŵŽŶ�ůĞƐŝŽŶ�Ăƚ�ĂƵƚŽƉƐǇ�ŝŶ�ƉĂƟĞŶƚƐ�ǁŚŽ�
experience sudden cardiac death ;ϮͿ.

KƉƟĐĂů� ĐŽŚĞƌĞŶĐĞ� ƚŽŵŽŐƌĂƉŚǇ� ;K�dͿ� ŝƐ� ĂŶ�
ŝŶƚƌĂǀĂƐĐƵůĂƌ� ŝŵĂŐŝŶŐ� ƚĞĐŚŶŝƋƵĞ� ƚŚĂƚ� ŝƐ� ďĂƐĞĚ�
ŽŶ�ƚŚĞ�ƌĞŇĞĐƟŽŶ�ŽĨ�ŶĞĂƌͲŝŶĨƌĂƌĞĚ�ůŝŐŚƚ�ƚŽ�ĐƌĞĂƚĞ�
ŝŵĂŐĞƐ͕�ĂŶĚ�ƚŚŝƐ�ƉƌŽǀŝĚĞƐ�Ă�ŚŝŐŚ�ĂǆŝĂů�ƌĞƐŽůƵƟŽŶ�
ŽĨ�ƵƉ�ƚŽ�ϭϬ�ʅŵ�ĂŶĚ�ůĂƚĞƌĂů�ƌĞƐŽůƵƟŽŶ�ŽĨ�ϮϬ�ʅŵ͘�
dŚĞ�ƟƐƐƵĞ�ƉĞŶĞƚƌĂƟŽŶ� ŝƐ� ůŝŵŝƚĞĚ� ƚŽ� Ă�ĚĞƉƚŚ�ŽĨ�
Ϯ� ŵŵ͕� ďƵƚ� ƚŚŝƐ� ǀĂƌŝĞƐ� ƐŝŐŶŝĮĐĂŶƚůǇ͕ � ĂĐĐŽƌĚŝŶŐ 
ƚŽ� ƚŚĞ� ƟƐƐƵĞ� ďĞŝŶŐ� ŝŵĂŐĞĚ͘� �ƚ� ƉƌĞƐĞŶƚ͕� ƚŚĞ 
ƌĞƐŽůƵƟŽŶ� ĂĐŚŝĞǀĂďůĞ� ƵƐŝŶŐ� K�d� ŝƐ� ƐƵƉĞƌŝŽƌ� ƚŽ�
ƚŚĂƚ�ŽĨ�ŽƚŚĞƌ� ŝŶƚƌĂǀĂƐĐƵůĂƌ� ŝŵĂŐŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ� ;ϯͿ. 
&Žƌ� ĞǆĂŵƉůĞ͕� ŝƚ� ŝƐ� ƵƉ� ƚŽ� ϭϬ� ƟŵĞƐ� ŚŝŐŚĞƌ� ƚŚĂŶ�
that of intravascular ultrasonography (IVUS), 
such that it can provide clear detail of the 
ƚŚƌĞĞ�ůĂǇĞƌƐ�ŽĨ�ƚŚĞ�ǀĂƐĐƵůĂƌ�ǁĂůů͘�DĂŶǇ�ƉƌĞǀŝŽƵƐ 
ƐƚƵĚŝĞƐ� ŚĂǀĞ� ƐŚŽǁŶ� ƚŚĂƚ� K�d� ĐĂŶ� ďĞ� ƵƐĞĚ� ƚŽ�
ǀŝƐƵĂůŝǌĞ� ƚŚĞ� ŵŝĐƌŽƐƚƌƵĐƚƵƌĞ� ŽĨ� ĂƚŚĞƌŽƐĐůĞƌŽƟĐ 
ƉůĂƋƵĞƐ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƚŚŝŶ�ĮďƌŽƵƐ�ĐĂƉ͕�ůŝƉŝĚ�ĐŽƌĞ͕�
ĂŶĚ�ŝŶƚƌĂĐŽƌŽŶĂƌǇ�ƚŚƌŽŵďƵƐ͕�ǁŚŝĐŚ�ĂƌĞ�ďĞůŝĞǀĞĚ�
ƚŽ� ďĞ� ƌĞƐƉŽŶƐŝďůĞ� ĨŽƌ� ƉůĂƋƵĞ� ǀƵůŶĞƌĂďŝůŝƚǇ� ;ϰʹϲͿ. 
K�d� ŝŵĂŐĞƐ� ŽĨ� ĂƚŚĞƌŽƐĐůĞƌŽƟĐ� ƉůĂƋƵĞ� ƉƌŽǀŝĚĞ�
more detail of the microstructure than IVUS ;ϱͿ.

/Ŷ� ƚŚĞ� ƉƌĞƐĞŶƚ� ƐƚƵĚǇ͕ � ǁĞ� ĂŝŵĞĚ� ƚŽ� ĞǀĂůƵĂƚĞ�
ƚŚĞ� ƉĂƚŚŽůŽŐŝĐĂů� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ� ŽĨ� WZ͕� W�͕� ĂŶĚ�
�E� ůĞƐŝŽŶƐ� ŝŶ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ��^� ;ŝŶĐůƵĚŝŶŐ� ^d 
ƐĞŐŵĞŶƚ�ĞůĞǀĂƟŽŶ�ŵǇŽĐĂƌĚŝĂů�ŝŶĨĂƌĐƟŽŶ�΀^d�D/΁�
ĂŶĚ� ŶŽŶͲ^d� ƐĞŐŵĞŶƚ� ĞůĞǀĂƟŽŶ� ĂĐƵƚĞ� ĐŽƌŽŶĂƌǇ�
ƐǇŶĚƌŽŵĞ�΀E^d��^΁Ϳ�ƵƐŝŶŐ�K�d͘

DĞƚŚŽĚƐ
Study sample

tĞ� ƌĞĐƌƵŝƚĞĚ� ϮϮ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ��^� ǁŚŽ 
ƵŶĚĞƌǁĞŶƚ�K�d�ŝŵĂŐŝŶŐ�ŽĨ�ƚŚĞŝƌ�ĐƵůƉƌŝƚ�ůĞƐŝŽŶƐ͘ 
dŚĞ� ĞǆĐůƵƐŝŽŶ� ĐƌŝƚĞƌŝĂ� ǁĞƌĞ� ĨĂŝůƵƌĞ� ŝŶ� ƚŚĞ 
ĂĚǀĂŶĐĞ�ŽĨ� ƚŚĞ�K�d�ĐĂƚŚĞƚĞƌ�ĂĐƌŽƐƐ� ƚŚĞ�ĐƵůƉƌŝƚ�
ůĞƐŝŽŶ͖�ĐŽŶƚĂŵŝŶĂƟŽŶ�ǁŝƚŚ�ďůŽŽĚ͕�ǁŚŝĐŚ�ƌĞƐƵůƚƐ 
ŝŶ� ƉŽŽƌ� ŝŵĂŐĞ� ƋƵĂůŝƚǇ͖� ƐĞǀĞƌĞ� ĐĂůĐŝĮĐĂƟŽŶ͕ 
ŶĞĐĞƐƐŝƚĂƟŶŐ� ƌŽƚĂƟŽŶĂů� ĂƚŚĞƌĞĐƚŽŵǇ� ;ZŽƚĂďůĂƚŽƌ͖�
�ŽƐƚŽŶ� ^ĐŝĞŶƟĮĐ͕�DĂƌůďŽƌŽƵŐŚ͕�D�͕�h^�Ϳ͕� ĂŶĚ�
chronic kidney disease (CKD) stages IV and V.

dŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ŚĂĚ�ĞŝƚŚĞƌ�^d�D/�Žƌ�E^d�Ͳ��^͘�
^d�ƐĞŐŵĞŶƚ�ĞůĞǀĂƟŽŶ�ŵǇŽĐĂƌĚŝĂů�ŝŶĨĂƌĐƟŽŶ�;D/Ϳ�
ǁĂƐ� ĚĞĮŶĞĚ� ƵƐŝŶŐ� ĐŽŶƟŶƵŽƵƐ� ĐŚĞƐƚ� ƉĂŝŶ� ƚŚĂƚ�
ůĂƐƚĞĚ�хϮϬ�ŵŝŶ͖�^d�ƐĞŐŵĞŶƚ�ĞůĞǀĂƟŽŶ�ŽŶ�ŵŽƌĞ�
ƚŚĂŶ�ƚǁŽ�ĐŽŶƟŐƵŽƵƐ�ůĞĂĚƐ�ŽĨ�ш�Ϯ͘ϱ�ŵŵ�ŝŶ�ŵĞŶ�
ф�ϰϬ�ǇĞĂƌƐ͕�ш�Ϯ�ŵŵ�ŝŶ�ŵĞŶ�ш�ϰϬ�ǇĞĂƌƐ͕�Žƌ�ш�ϭ͘ϱ�
ŵŵ� ŝŶ�ǁŽŵĞŶ�ŽŶ� ůĞĂĚ�sϮͬsϯ͕� ĂŶĚͬŽƌ�ш�ϭ�ŵŵ�
ŽŶ�ŽƚŚĞƌ�ůĞĂĚƐ͕�Žƌ�ŶĞǁ�ůĞŌ�ďƵŶĚůĞͲďƌĂŶĐŚ�ďůŽĐŬ͘�
E^d�Ͳ��^� ŝŶĐůƵĚĞĚ� ŶŽŶͲ^d� ƐĞŐŵĞŶƚ� ĞůĞǀĂƟŽŶ�
ŵǇŽĐĂƌĚŝĂů� ŝŶĨĂƌĐƟŽŶ� ;E^d�D/Ϳ� ĂŶĚ� ƵŶƐƚĂďůĞ�
ĂŶŐŝŶĂ� ƉĞĐƚŽƌŝƐ͘� E^d�D/� ǁĂƐ� ĚĞĮŶĞĚ� ƵƐŝŶŐ 
ŝƐĐŚĞŵŝĐ� ƐǇŵƉƚŽŵƐ� ŝŶ� ƚŚĞ� ĂďƐĞŶĐĞ� ŽĨ� ^d 
ƐĞŐŵĞŶƚ� ĞůĞǀĂƟŽŶ� ŽŶ� ĞůĞĐƚƌŽĐĂƌĚŝŽŐƌĂƉŚǇ͕ �
ǁŝƚŚ� ŚŝŐŚ� ĐŝƌĐƵůĂƟŶŐ� ĐĂƌĚŝĂĐ� ĞŶǌǇŵĞ� ĂĐƟǀŝƟĞƐ͘ 
hŶƐƚĂďůĞ� ĂŶŐŝŶĂ� ƉĞĐƚŽƌŝƐ� ǁĂƐ� ĚĞĮŶĞĚ� ĂƐ�
ŶĞǁͲŽŶƐĞƚ� ĐŚĞƐƚ� ĚŝƐĐŽŵĨŽƌƚ� ŽŶ� ĞǆĞƌƟŽŶ� Žƌ� Ăƚ�
ƌĞƐƚ͕� ǁŝƚŚ� ŶŽƌŵĂů� ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ŽĨ� ĐĂƌĚŝĂĐ 
ŵĂƌŬĞƌƐ͘� dŚĞ� ƐƚƵĚǇ� ǁĂƐ� ĂƉƉƌŽǀĞĚ� ďǇ� ƚŚĞ 
WŚƌĂŵŽŶŐŬƵƚŬůĂŽ� DĞĚŝĐĂů� �ŽůůĞŐĞ� �ƚŚŝĐƐ 
�ŽŵŵŝƩĞĞ� ĂŶĚ� Ăůů� ƚŚĞ� ƉĂƌƟĐŝƉĂŶƚƐ� ƉƌŽǀŝĚĞĚ�
ƚŚĞŝƌ�ǁƌŝƩĞŶ�ŝŶĨŽƌŵĞĚ�ĐŽŶƐĞŶƚ͘

K�d�ŝŵĂŐĞ�ĂĐƋƵŝƐŝƟŽŶ
K�d�ŝŵĂŐŝŶŐ�ŽĨ�ĐƵůƉƌŝƚ�ůĞƐŝŽŶƐ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�

ƵƐŝŶŐ� ƚŚĞ� ĨƌĞƋƵĞŶĐǇ� ĚŽŵĂŝŶ� KƉƟƐ� ƐǇƐƚĞŵ� ĂŶĚ�
Ă��ƌĂŐŽŶŇǇ�KƉƟƐ�/ŵĂŐŝŶŐ��ĂƚŚĞƚĞƌ�Žƌ�ƚŚĞ�K&�/�
ƐǇƐƚĞŵ�ĂŶĚ�ĂŶ�K&�/�ĐĂƚŚĞƚĞƌ͘ �dŚĞ�ĐƵůƉƌŝƚ�ůĞƐŝŽŶ 
ǁĂƐ� ŝĚĞŶƟĮĞĚ� ƵƐŝŶŐ� ĐŽƌŽŶĂƌǇ� ĂŶŐŝŽŐƌĂƉŚǇ͕  
electrocardiography, and transthoracic echo-
ĐĂƌĚŝŽŐƌĂƉŚǇ͘ �/Ŷ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�d/D/�ŇŽǁ�ч�Ϯ͕ 
ĂƐƉŝƌĂƟŽŶ� ƚŚƌŽŵďĞĐƚŽŵǇ� Žƌ� ƉƌĞͲĚŝůĂƚĂƟŽŶ�
ǁŝƚŚ�Ă�ďĂůůŽŽŶ�ŽĨ�ĚŝĂŵĞƚĞƌ�ůĞƐƐ�ƚŚĂŶ�ƚŚĂƚ�ŽĨ�ƚŚĞ 
ǀĞƐƐĞů� ǁĂƐ� ƉĞƌĨŽƌŵĞĚ͘� �� Ϯ͘ϳͲ&� K�d� ŝŵĂŐŝŶŐ 
ĐĂƚŚĞƚĞƌ� ǁĂƐ� ĐĂƌĞĨƵůůǇ� ĂĚǀĂŶĐĞĚ� ĚŝƐƚĂů� ƚŽ�
ƚŚĞ� ĐƵůƉƌŝƚ� ůĞƐŝŽŶ͕� ƚŚĞŶ� ĂƵƚŽŵĂƟĐ� Žƌ� ŵĂŶƵĂů 
ƉƵůůďĂĐŬ�ǁĂƐ� ƉĞƌĨŽƌŵĞĚ� Ăƚ� ϰϬ�ŵŵͬƐĞĐ� ĨŽƌ� ϳ͘ϱ�
Đŵ͕�ǁŚŝůĞ� ĐŽŶƚƌĂƐƚ�ŵĞĚŝĂ�ǁĂƐ� ŐƌĂĚƵĂůůǇ� ĂĚĚĞĚ�
to replace the blood removed.
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&ŝŐƵƌĞ�ϭ

&ŝŐƵƌĞ�Ϯ

K�d�ŝŵĂŐĞ�ĂŶĂůǇƐŝƐ
�ůů� K�d� ŝŵĂŐĞƐ� ǁĞƌĞ� ĂŶĂůǇǌĞĚ� ďǇ� ƚŚĞ 

ƌĞƐĞĂƌĐŚĞƌ�ĂŶĚ�ĂŶ�ĞǆƉĞƌŝĞŶĐĞĚ�K�d�ŝŶǀĞƐƟŐĂƚŽƌ�
ǁŚŽ�ǁĂƐ�ďůŝŶĚĞĚ�ƚŽ�ƚŚĞ�ĐůŝŶŝĐĂů�ƉƌĞƐĞŶƚĂƟŽŶ�ĂŶĚ�
ĂŶŐŝŽŐƌĂƉŚŝĐ� ĚĂƚĂ͘� tŚĞŶ� ƚŚĞƌĞ� ǁĂƐ� ĚŝƐĂŐƌĞĞ-
ŵĞŶƚ� ďĞƚǁĞĞŶ� ƚŚĞ� ŝŶǀĞƐƟŐĂƚŽƌƐ͕� Ă� ĐŽŶƐĞŶƐƵƐ�
ƌĞĂĚŝŶŐ�ǁĂƐ�ŽďƚĂŝŶĞĚ͘

OCT image features
 dŚĞ� ƉƌĞƐĞŶĐĞ� ŽĨ� ĮďƌŽƵƐ� ĐĂƉ� ĚŝƐƌƵƉƟŽŶ�
;WZ͕� W�͕� �E͕� ůŝƉŝĚ� ƉůĂƋƵĞ͕� ĮďƌŽƵƐ� ƉůĂƋƵĞ͕� ĐĂůĐŝ-

ĮĞĚ� ƉůĂƋƵĞ͕� Žƌ� ŝŶƚƌĂĐŽƌŽŶĂƌǇ� ƚŚƌŽŵďƵƐͿ� ǁĂƐ 
ƌĞĐŽƌĚĞĚ͘�WZ�ǁĂƐ� ŝĚĞŶƟĮĞĚ�ďǇ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ 
ĮďƌŽƵƐ� ĐĂƉ� ĚŝƐĐŽŶƟŶƵŝƚǇ� ĂŶĚ� ĐĂǀŝƚǇ� ĨŽƌŵĂƟŽŶ�
ŝŶ� ƚŚĞ� ƉůĂƋƵĞ� (Figure 1)͘� W��ǁĂƐ� ĐŚĂƌĂĐƚĞƌŝǌĞĚ 
by the presence of thrombus overlying an 
ŝŶƚĂĐƚ�ƉůĂƋƵĞ�;&ŝŐƵƌĞ�ϮͿ͘��E�ǁĂƐ�ĚĞĮŶĞĚ�ĂƐ�ĮďƌŽƵƐ 
ĐĂƉ� ĚŝƐƌƵƉƟŽŶ� ŽǀĞƌ� Ă� ĐĂůĐŝĮĞĚ� ƉůĂƋƵĞ͕� ĐŚĂƌĂĐ-
ƚĞƌŝǌĞĚ� ďǇ� ƉƌŽƚƌƵĚŝŶŐ� ĐĂůĐŝĮĐĂƟŽŶ͕� ƐƵƉĞƌĮĐŝĂů 
ĐĂůĐŝƵŵ� ĚĞƉŽƐŝƟŽŶ͕� ĂŶĚ� ƚŚĞ� ƉƌĞƐĞŶĐĞ� ŽĨ� Ă 
ƐƵďƐƚĂŶƟĂů� ĂŵŽƵŶƚ�ŽĨ� ĐĂůĐŝƵŵ�ƉƌŽǆŝŵĂů� ĂŶĚͬŽƌ�
distal to the lesion ;&ŝŐƵƌĞ�ϯͿ ;ϳͿ. Culprit lesions 

&ŝŐƵƌĞ�ϭ͘�K�d�ŝŵĂŐĞƐ�ƐŚŽǁĞĚ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ�ǁĂƐ�ŝĚĞŶƟĮĞĚ�ďǇ�Ă�ƉƌĞƐĞŶĐĞ�ŽĨ�ĮďƌŽƵƐ�ĐĂƉ�ĚŝƐĐŽŶƟŶƵŝƚǇ�
ĂŶĚ�Ă�ĐĂǀŝƌǇ�ĨŽƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�ƉůĂƋƵĞ

&ŝŐƵƌĞ�Ϯ͘�K�d�ŝŵĂŐĞƐ�ƌĞǀĞĂůĞĚ�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ�ǁĂƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ĂƩĂĐŚĞĚ�ƚŚƌŽŵďƵƐ�
ŽǀĞƌůǇŝŶŐ�ĂŶ�ŝŶƚĂĐƚ�ĂŶĚ�ǀŝƐƵĂůŝǌĞĚ�ƉůĂƋƵĞ
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&ŝŐƵƌĞ�ϰ

&ŝŐƵƌĞ�ϯ

ƚŚĂƚ�ĚŝĚ�ŶŽƚ�ŵĞĞƚ�ƚŚĞ�ĐƌŝƚĞƌŝĂ�ĨŽƌ�WZ͕�W�͕�Žƌ��E�
ǁĞƌĞ�ĐůĂƐƐŝĮĞĚ�ĂƐ�͞ŽƚŚĞƌ͘͟ �&ŝďƌŽƵƐ�ƉůĂƋƵĞƐ�ǁĞƌĞ�
ĚĞĮŶĞĚ� ĂƐ� ŚŽŵŽŐĞŶĞŽƵƐ� ƐŝŐŶĂůͲƌŝĐŚ� ƌĞŐŝŽŶƐ͕ 
ĮďƌŽĐĂůĐŝĮĐ� ƉůĂƋƵĞƐ� ĂƐ� ƐŝŐŶĂůͲƉŽŽƌ� ƌĞŐŝŽŶƐ�
ǁŝƚŚ� ĐůĞĂƌůǇ� ĚĞĮŶĞĚ�ďŽƌĚĞƌƐ͕� ĂŶĚ� ůŝƉŝĚ� ƉůĂƋƵĞƐ�
ĂƐ� ƐŝŐŶĂůͲƉŽŽƌ� ƌĞŐŝŽŶƐ� ǁŝƚŚ� ĚŝīƵƐĞ� ďŽƌĚĞƌƐ 
(Figure 4)͘�K�d�ŝƐ�ĂůƐŽ�ĐĂƉĂďůĞ�ŽĨ�ĚŝīĞƌĞŶƟĂƟŶŐ�
ƌĞĚ� ĂŶĚ�ǁŚŝƚĞ� ƚŚƌŽŵďƵƐ͘� �� ƌĞĚ� ƚŚƌŽŵďƵƐ�ǁĂƐ�

ĚĞĮŶĞĚ�ĂƐ�Ă�ƉƌŽƚƌƵĚŝŶŐ�ŵĂƐƐ͕�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�
ŚŝŐŚ�ďĂĐŬͲƐĐĂƩĞƌŝŶŐ�ǁŝƚŚ�ƐŝŐŶĂůͲĨƌĞĞ�ƐŚĂĚŽǁŝŶŐ�
ŝŶƐŝĚĞ� ƚŚĞ� ǀĞƐƐĞů� ůƵŵĞŶ͕� ĂŶĚ� ǁŚŝƚĞ� ƚŚƌŽŵďƵƐ�
;ƉůĂƚĞůĞƚͲƌŝĐŚͿ�ǁĂƐ�ĚĞĮŶĞĚ�ĂƐ�Ă� ůĞƐŝŽŶ�ǁŝƚŚ� ůŽǁ�
ďĂĐŬͲƐĐĂƩĞƌŝŶŐ� (8) ;&ŝŐƵƌĞ� ϱͿ͘� KǁŝŶŐ� ƚŽ� ŝƚƐ� ŚŝŐŚ�
ƌĞƐŽůƵƟŽŶ͕�K�d�ĐĂŶ�ĂůƐŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚŝĐŬͲĐĂƉ�
ĮďƌŽĂƚŚĞƌŽŵĂ�;d�&�Ϳ͕�ĚĞĮŶĞĚ�ĂƐ�Ă�ƉůĂƋƵĞ�ǁŝƚŚ�
Ă�ƚŚŝŶ�ĮďƌŽƵƐ�ĐĂƉ�ŽĨ�ч�ϲϱ�ʅŵ�ƚŚŝĐŬŶĞƐƐ͘

&ŝŐƵƌĞ�ϯ͘�K�d�ĚĞŵŽŶƐƚƌĂƚĞ�ĂůĐŝĮĞĚ�ŶŽĚƵůĞ�ǁĂƐ�ĚĞĮŶĞĚ�ǁŚĞŶ�ĮďƌŽƵƐ�ĐĂƉ�ĚŝƐƌƵƉƟŽŶ�ǁĂƐ�ĚĞƚĞĐƚĞĚ�ŽǀĞƌ�
Ă� ĐĂůĐŝĚŝĞĚ�ƉůĂƋƵĞ� ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ƉƌŽƚƌƵĚŝŶŐ� ĐĂůĐŝĮĐĂƟŽŶ͕� ƐƵƉĞƌĮĐŝĂů� ĐĂůĐŝƵŵ͕� ĂŶĚ� ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ 
ƐƵďƐƚĂŶƟǀĞ�ĐĂůĐŝƵŵ�ƉƌŽǆŝŵĂů�ĂŶĚͬŽƌ�ĚŝƐƚĂů�ƚŽ�ƚŚĞ�ůĞƐŝŽŶ

&ŝŐƵƌĞ�ϰ͘�K�d�ƌĞǀĞĂůĞĚ�ůŝƉŝĚ�ƉůĂƋƵĞƐ�ĂƐ�ƐŝŐŶĂůͲƉŽŽƌ�ƌĞŐŝŽŶƐ�ǁŝƚŚ�ĚŝīƵƐĞ�ďŽƌĚĞƌƐ;�Ϳ͘�ĮďƌŽƵƐ�ƉůĂƋƵĞƐ�ǁĞƌĞ�
ĚĞĮŶĞĚ�ĂƐ�ŚŽŵŽŐĞŶĞŽƵƐ�ƐŝŐŶĂůͲƌŝĐŚ�ƌĞŐŝŽŶƐ;�Ϳ͕�ĮďƌŽĐĂůĐŝĮĐ�ƉůĂƋƵĞƐ�ĂƐ�ƐŝŐŶĂů�ƉŽŽƌ�ƌĞŐŝŽŶƐ�ǁŝƚŚ�ƐŚĂƌƉ�
borders(C).
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&ŝŐƵƌĞ�ϱ

^ƚĂƟƐƟĐĂů�ĂŶĂůǇƐŝƐ
 �ĂƚĂ�ĂƌĞ�ƐŚŽǁŶ�ĂƐ�ŵĞĂŶ�ц�^�͘��ŽŵƉĂƌŝƐŽŶƐ�
ďĞƚǁĞĞŶ� ƚǁŽ� ŐƌŽƵƉƐ� ǁĞƌĞ� ƉĞƌĨŽƌŵĞĚ� ƵƐŝŶŐ� 
&ŝƐŚĞƌ Ɛ͛� ĞǆĂĐƚ� ƚĞƐƚ͘� �EKs�� Žƌ� ƚŚĞ� <ƌƵƐŬĂůͲtĂů-
ůŝƐ� ƚĞƐƚ� ǁĂƐ� ƵƐĞĚ� ƚŽ� ĐŽŵƉĂƌĞ� ĚĂƚĂ� ƌĞůĂƟŶŐ� ƚŽ�
WZ͕�W�͕�ĂŶĚ��E͕�ĂŶĚ�ĐŽŵƉĂƌŝƐŽŶƐ�ďĞƚǁĞĞŶ�ƚǁŽ�
ŐƌŽƵƉƐ�ǁĞƌĞ�ŵĂĚĞ�ƵƐŝŶŐ�ƚŚĞ�ƵŶƉĂŝƌĞĚ�ƚͲƚĞƐƚ�Žƌ�
DĂŶŶͲtŚŝƚŶĞǇ�h�ƚĞƐƚ͘�W�ф�Ϭ͘Ϭϱ�ǁĂƐ�ĂĐĐĞƉƚĞĚ�ĂƐ�
ŝŶĚŝĐĂƟŶŐ�ƐƚĂƟƐƟĐĂů�ƐŝŐŶŝĮĐĂŶĐĞ͘

ZĞƐƵůƚƐ
�ĂƐĞůŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ
 �� ƚŽƚĂů� ŽĨ� ϮϮ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ��^� ǁĞƌĞ 
ĞŶƌŽůůĞĚ͘�dŚĞ�ďĂƐĞůŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƉĂƌƟĐ-
ŝƉĂŶƚƐ� ŝŶ� ǁŚŽŵ� WZ͕� W�͕� �E͕� Žƌ� ŽƚŚĞƌ� ƵŶƐƉĞĐŝ-
ĮĞĚ� ůĞƐŝŽŶƐ�ǁĞƌĞ� ŝĚĞŶƟĮĞĚ� ĂƌĞ� ƐƵŵŵĂƌŝǌĞĚ� ŝŶ 

dĂďůĞ�ϭ͘� dŚĞ�ŵĞĂŶ�ĂŐĞ�ŽĨ� ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁĂƐ�
ϲϳ�ǇĞĂƌƐ�ĂŶĚ�ϲϰй�ŽĨ�ƚŚĞŵ�ǁĞƌĞ�ŵĞŶ͘�tŝƚŚ�ƌĞ-
spect to coronary risk factors, the prevalences of 
ŚǇƉĞƌƚĞŶƐŝŽŶ͕� ĚŝĂďĞƚĞƐ͕� ĂŶĚ� ƐŵŽŬŝŶŐ� ǁĞƌĞ�
ϲϯ͘ϲй͕� ϯϭ͘ϴй͕� ĂŶĚ� ϰϬ͘ϵй͕� ƌĞƐƉĞĐƟǀĞůǇ͘ � dŚĞ�
ƉƌĞǀĂůĞŶĐĞ�ŽĨ�^d�D/�ǁĂƐ�ϯϮй͘
 �� ĐŽŵƉĂƌŝƐŽŶ� ŽĨ� ƚŚĞ� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ� ŽĨ 
ƉĂƌƟĐŝƉĂŶƚƐ� ǁŝƚŚ� WZ͕� W�͕� ĂŶĚ� �E� ŝƐ� ƐŚŽǁŶ� ŝŶ�
dĂďůĞ�Ϯ͘�dŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�WZ� ƚĞŶĚĞĚ�ƚŽ�ďĞ�
ǇŽƵŶŐĞƌ� ƚŚĂŶ� ƚŚŽƐĞ� ǁŝƚŚ� ƚŚĞ� ŽƚŚĞƌ� ƚǁŽ� ƚǇƉĞƐ�
ŽĨ� ůĞƐŝŽŶƐ� ;ϲϲ� ǇĞĂƌƐ� ŽůĚͿ͕� ďƵƚ� ƚŚĞƌĞ� ǁĞƌĞ� ŶŽ 
ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ĂŶǇ�ŽĨ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�
ŽĨ� ƚŚĞ� ƚŚƌĞĞ� ŐƌŽƵƉƐ͘�,ŽǁĞǀĞƌ͕ � ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�
ǁŝƚŚ��E�ǁĞƌĞ�ŵŽƌĞ� ůŝŬĞůǇ� ƚŽ�ŚĂǀĞ��<��ƐƚĂŐĞ� ///�
ĂŶĚ�Ă�ŚŝŐŚ�ĐƌĞĂƟŶŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ƚŚĂŶ�ƚŚŽƐĞ�
ǁŝƚŚ�WZ�Žƌ�W�͘

dĂďůĞ�ϭ͘ �ĂƐĞůŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ

&Ƶůů�ĐŽŚŽƌƚ
;ŶсϮϮͿ

�ůĂƐƐŝĮĞĚ
;ŶсϮϬͿ

KƚŚĞƌ
;ŶсϮͿ

PͲǀĂůƵĞ

Age ϲϳ͘ϲ�ц�ϵ͘ϲ ϲϳ͘ϴ�ц�ϭϬ͘Ϭ ϲϲ͘Ϭ�ц�ϰ͘Ϯ Ϭ͘ϴϭϮ
DĞŶ ϭϰ�;ϲϯ͘ϲйͿ ϭϯ�;ϲϱ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000
Body mass ϲϲ͘ϴ�ц�ϳ͘ϲ ϲϲ͘ϳ�ц�ϳ͘ϳ ϲϴ͘Ϭ�ц�ϵ͘ϵ Ϭ͘ϲϵϰ
Height ϭϲϮ͘Ϭ�цϳ͘ϯ ϭϲϮ͘Ϯ�ц�ϲ͘ϵ ϭϲϬ͘Ϭ�ц�ϭϰ͘ϭ Ϭ͘ϴϮϱ
�D/ Ϯϱ͘ϲ�ц�ϯ͘ϰ Ϯϱ͘ϰ�ц�Ϯ͘ϵ Ϯϳ͘Ϯ�ц�ϴ͘ϲ Ϭ͘ϴϭϱ

&ŝŐƵƌĞ�ϱ͘�K�d�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƌĞĚ�ƚŚƌŽŵďƵƐ�ǁĞƌĞ�ĚĞŵŽŶƐƚƌĂƚĞĚ�ĂƐ�Ă�ŚŝŐŚ�ďĂĐŬƐĐĂƩĞƌŝŶŐ�ƉƌŽƚƌƵƐŝŽŶ�ŵĂƐƐ�
ǁŝƚŚ�ƐŝŐŶĂůͲĨƌĞĞ�ƐŚĂĚŽǁŝŶŐ�ŝŶƐŝĚĞ�ƚŚĞ�ǀĞƐƐĞů�ůƵŵĞŶ�;�Ϳ͕�ĂŶĚ�ǁŚŝƚĞ�ƚŚƌŽŵďƵƐ�;ƉůĂƚĞůĞƚͲƌŝĐŚͿ�ǁĞƌĞ�ƌĞǀĞĂůĞĚ�
ĂƐ�ůŽǁͲďĂĐŬƐĐĂƩĞƌŝŶŐ�ƉƌŽũĞĐƟŽŶ�;�Ϳ
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&Ƶůů�ĐŽŚŽƌƚ
;ŶсϮϮͿ

�ůĂƐƐŝĮĞĚ
;ŶсϮϬͿ

KƚŚĞƌ
;ŶсϮͿ

PͲǀĂůƵĞ

ZŝƐŬ�ĨĂĐƚŽƌƐ

     Hypertension ϭϰ�;ϲϯ͘ϲйͿ ϭϯ�;ϲϱ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000
     Diabetes mellitus ϳ�;ϯϭ͘ϴйͿ ϳ�;ϯϱ͘ϬйͿ 0 (0.0%) 1.000
     Dyslipidemia ϭϰ�;ϲϯ͘ϲйͿ ϭϯ�;ϲϱ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ
     Chronic kidney disease ϭϱ�;ϲϴ͘ϮйͿ ϭϰ�;ϳϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000
     Chronic kidney disease (stage II) ϭϬ�;ϰϱ͘ϱйͿ ϵ�;ϰϱ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000
     Chronic kidney disease (stage III) ϱ�;ϮϮ͘ϳйͿ ϱ�;Ϯϱ͘ϬйͿ 0 (0.0%)
     Family history of CAD ϰ�;ϭϴ͘ϮйͿ ϯ�;ϭϱ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ Ϭ͘ϯϯϴ
     Smoking ϵ�;ϰϬ͘ϵйͿ ϵ�;ϰϱ͘ϬйͿ 0 (0.0%) Ϭ͘ϰϵϰ
     Alcohol ϯ�;ϭϯ͘ϲйͿ ϯ�;ϭϱ͘ϬйͿ 0 (0.0%) 1.000
WƌĞƐĞŶƚĂƟŽŶ

�����E^d�Ͳ��^ ϭϱ�;ϲϴ͘ϮйͿ ϭϰ�;ϳϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000
�����^d�D/ ϳ�;ϯϭ͘ϴйͿ ϲ�;ϯϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ

�D/с�ďŽĚǇ�ŵĂƐƐ�ŝŶĚĞǆ͕����с�ĐŽƌŽŶĂƌǇ�ĂƌƚĞƌǇ�ĚŝƐĞĂƐĞ͕�E^d�Ͳ��^с�ŶŽŶͲ^dͲƐĞŐŵĞŶƚ�ĞůĞǀĂƟŽŶ�ĂĐƵƚĞ�ĐŽƌ-
ŽŶĂƌǇ�ƐǇŶĚƌŽŵĞ͕�^d�D/с�^dͲƐĞŐŵĞŶƚ�ĞůĞǀĂƟŽŶ�ŵǇŽĐĂƌĚŝĂů�ŝŶĨĂƌĐƟŽŶ͘

/ŶĐŝĚĞŶĐĞ�ŽĨ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕�ĂŶĚ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ�ŝŶ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ
� KĨ�ƚŚĞ�ϮϮ�ĐƵůƉƌŝƚ�ůĞƐŝŽŶƐ�ŝĚĞŶƟĮĞĚ͕�ϭϲ�;ϳϯйͿ�ǁĞƌĞ�ĐůĂƐƐŝĮĞĚ�ĂƐ�WZ͕�Ϯ�;ϵйͿ�ǁĞƌĞ�ĐůĂƐƐŝĮĞĚ�ĂƐ�ƉůĂƋƵĞ� 
ĞƌŽƐŝŽŶ͕�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ͕�ĂŶĚ�ŽƚŚĞƌƐ��(Figure 6).

dĂďůĞ�Ϯ͘��ĂƐĞůŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕�Žƌ�ĐĂůĐŝĮĞĚ�
nodule

PR
;ŶсϭϲͿ

PE
;ŶсϮͿ

�E
;ŶсϮͿ

WͲǀĂůƵĞ WͲǀĂůƵĞ

WZ�ǀƐ͘�W� W��ǀƐ͘��E WZ�ǀƐ͘��E

Age
ϲϱ͘ϳ�ц�ϵ͘ϰ ϳϮ͘Ϭ�ц�ϵ͘ϵ ϴϬ͘Ϭ�ц�ϴ͘ϱ

Ϭ͘ϭϯϭ Ϭ͘ϯϴϱ Ϭ͘ϰϳϳ Ϭ͘Ϭϱϴ

DĞŶ ϭϬ�;ϲϮ͘ϱйͿ ϭ�;ϱϬ͘ϬйͿ Ϯ�;ϭϬϬ͘ϬйͿ Ϭ͘ϳϳϱ

Body mass (kg) ϲϲ͘ϴ�ц�ϳ͘ϱ ϳϮ͘Ϭ�ц�Ϯ͘ϴ ϲϬ͘ϱ�цϭϮ͘Ϭ Ϭ͘ϯϰϯ Ϭ͘ϯϱϲ Ϭ͘ϯϭϵ Ϭ͘Ϯϵϵ�

Height (cm) ϭϲϮ͘ϯ�ц�ϲ͘ϴ ϭϲϮ͘ϱ�ц�ϭϬ͘ϲ ϭϲϭ͘ϱц�ϵ͘Ϯ Ϭ͘ϵϴϵ Ϭ͘ϵϲϯ Ϭ͘ϵϮϵ 0.888 

�D/ Ϯϱ͘ϰ�ц�ϯ͘Ϭ Ϯϳ͘ϰ�ц�Ϯ͘ϱ Ϯϯ͘Ϭ�ц�Ϯ͘Ϭ Ϭ͘ϯϰϵ Ϭ͘ϯϵϱ Ϭ͘ϭϵϱ Ϭ͘Ϯϵϯ

ZŝƐŬ�ĨĂĐƚŽƌƐ

     Hypertension ϭϬ�;ϲϮ͘ϱйͿ Ϯ�;ϭϬϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ Ϭ͘ϳϳϱ Ϭ͘ϱϮϵ 1.000 1.000

     Diabetes mellitus ϱ�;ϯϭ͘ϯйͿ ϭ�;ϱϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000 1.000 1.000 1.000
     Dyslipidemia 11 (68.8%) ϭ�;ϱϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000 1.000 1.000 1.000
     CKD stage III ϯ�;ϭϴ͘ϴйͿ 0 (0.0%) Ϯ�;ϭϬϬ͘ϬйͿ 0.104 1.000 Ϭ͘ϯϯϯ Ϭ͘Ϭϲϱ

     FH of CAD ϯ�;ϭϴ͘ϴйͿ 0 (0.0%) 0 (0.0%) 1.000 1.000 Eͬ� 1.000
     Smoking ϳ�;ϰϯ͘ϴйͿ ϭ�;ϱϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 1.000 1.000 1.000 1.000
     Alcohol ϯ�;ϭϴ͘ϴйͿ 0 (0.0%) 0 (0.0%) 1.000 1.000 Eͬ� 1.000
WƌĞƐĞŶƚĂƟŽŶ
�����E^d�Ͳ��^ ϭϭ�;ϲϴ͘ϳйͿ ϭ�;ϱϬ͘ϬйͿ Ϯ�;ϭϬϬ͘ϬйͿ 1.000 1.000 1.000 1.000

dĂďůĞ�ϭ͘ �ĂƐĞůŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�;�ŽŶƟŶƵĞͿ
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PR
;ŶсϭϲͿ

PE
;ŶсϮͿ

�E
;ŶсϮͿ

WͲǀĂůƵĞ WͲǀĂůƵĞ

WZ�ǀƐ͘�W� W��ǀƐ͘��E WZ�ǀƐ͘��E

�����^d�D/ ϱ�;ϯϭ͘ϯйͿ ϭ�;ϱϬ͘ϬйͿ 0 (0.0%)
Laboratory parameters
�����,�d͕ �ŵŐͬĚ> ϰϮ͘Ϭ�ц�ϰ͘ϴ ϯϵ͘ϰ�ц�ϱ͘ϱ ϯϳ͘ϭ�ц�ϳ͘ϲ Ϭ͘ϯϴϴ Ϭ͘ϰϳϵ Ϭ͘ϳϲϯ� Ϭ͘ϮϬϵ
������ƌĞĂƟŶŝŶĞ͕�ŵŐͬĚ> ϭ͘Ϭ�ц�Ϭ͘Ϯ Ϭ͘ϴ�ц�Ϭ͘ϱ ϭ͘Ϯ�ц�Ϭ͘Ϭ Ϭ͘ϯϬϯ Ϭ͘ϲϳϯ Ϭ͘ϭϮϭ Ϭ͘Ϭϰϵ
������^d�ĂĐƟǀŝƚǇ ϱϲ͘Ϯ�ц�ϰϰ͘ϲ ϯϭ͘ϲ�ц�ϭϬ͘ϱ Ϯϳ͘ϭ�ц�Eͬ� Eͬ� Ϭ͘ϯϵϵ Eͬ� Eͬ�
������>d�ĂĐƟǀŝƚǇ ϰϯ͘ϭ�ц�ϱϰ͘Ϭ ϰϮ͘ϭ�ц�ϰ͘ϳ ϭϱ͘ϴ�ц�Eͬ� Eͬ� Ϭ͘ϯϵϵ Eͬ� Eͬ�

WZ�с�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�W��с�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕��E�с�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ͕�&,�с� ĨĂŵŝůǇ�ŚŝƐƚŽƌǇ͕ ��<��с�ĐŚƌŽŶŝĐ� 
ŬŝĚŶĞǇ�ĚŝƐĞĂƐĞ͕�����с�ĐŽƌŽŶĂƌǇ�ĂƌƚĞƌǇ�ĚŝƐĞĂƐĞ͕�,�d�с�ŚĞŵĂƚŽĐƌŝƚ͕��^d�с�ĂƐƉĂƌƚĂƚĞ�ĂŵŝŶŽƚƌĂŶƐĨĞƌĂƐĞ͕�
�>d�с�ĂůĂŶŝŶĞ�ĂŵŝŶŽƚƌĂŶƐĨĞƌĂƐĞ͘
WZ�с�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�W��с�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕��E�с�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ

dĂďůĞ�Ϯ͘��ĂƐĞůŝŶĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕�Žƌ�ĐĂůĐŝĮĞĚ�
ŶŽĚƵůĞ�;�ŽŶƟŶƵĞͿ

�ŶŐŝŽŐƌĂƉŚŝĐ�ĮŶĚŝŶŐƐ
dŚĞ� ůĞƐŝŽŶ� ĚŝƐƚƌŝďƵƟŽŶ� ŝƐ� ƐƵŵŵĂƌŝǌĞĚ� ŝŶ�

dĂďůĞ� ϯ͘� WZ� ǁĂƐ� ŵŽƐƚ� ƉƌĞǀĂůĞŶƚ� ŝŶ� ƚŚĞ� >��͕ 
ĨŽůůŽǁĞĚ�ďǇ�ƚŚĞ�Z��͕�ĂŶĚ�ůĞĂƐƚ�ƉƌĞǀĂůĞŶƚ�ŝŶ�ƚŚĞ�
>�y͘��ůů�ŽĨ�ƚŚĞ�W��ůĞƐŝŽŶƐ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ�ŝŶ�ƚŚĞ�
>��͕� ďƵƚ� �E� ůĞƐŝŽŶƐ� ǁĞƌĞ� ĞƋƵĂůůǇ� ƉƌĞǀĂůĞŶƚ� ŝŶ�
ƚŚĞ�>���ĂŶĚ�Z��͘

�ŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ƉůĂƋƵĞƐ͕�ĚĞƚĞƌŵŝŶĞĚ� 
ƵƐŝŶŐ�K�d

dŚƌŽŵďƵƐ� ǁĂƐ� ŝĚĞŶƟĮĞĚ� ŝŶ� Ăůů� ƚŚĞ� WZ� 
ůĞƐŝŽŶƐ͕�ĂŶĚ� ƌĞĚ� ƚŚƌŽŵďƵƐ�ǁĂƐ�ŵŽƌĞ�ƉƌĞǀĂůĞŶƚ�
ƚŚĂŶ�ǁŚŝƚĞ� ƚŚƌŽŵďƵƐ͘�WZ�ǁĂƐ�ƉƌĞƐĞŶƚ� ŝŶ�ϭϬϬй�

ŽĨ�ƚŚĞ�ůŝƉŝĚ�ƉůĂƋƵĞƐ͕�ϴϳ͘ϱй�ŽĨ�ĐĂůĐŝĮĞĚ�ƉůĂƋƵĞƐ͕�
ĂŶĚ� ϳϱй� ŽĨ� ƚŚĞ� ĮďƌŽƵƐ� ƉůĂƋƵĞƐ͖� ǁŚĞƌĞĂƐ� WZ�
ĂŶĚ� W�� ƚĞŶĚĞĚ� ƚŽ� ďĞ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ĮďƌŽƵƐ�
ƉůĂƋƵĞ͘�dŚĞƌĞ�ǁĞƌĞ�ŶŽ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�
ƚŚĞ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�d�&��ĂŵŽŶŐ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�
ƚŚĞ�ǀĂƌŝŽƵƐ�ůĞƐŝŽŶƐ͗�ŝƚ�ǁĂƐ�ƉƌĞƐĞŶƚ�ŝŶ�ϭϱ�;ϵϯ͘ϴйͿ͕�
Ϯ� ;ϭϬϬйͿ͕�ĂŶĚ�ϭ� ;ϱϬйͿ�ŽĨ� ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�
WZ͕�W�͕�ĂŶĚ��E͕�ƌĞƐƉĞĐƟǀĞůǇ͘ �dŚĞ�ŵĞĂŶ�D>��ǁĂƐ�
ŚŝŐŚĞƌ� ŝŶ� ƉĂƌƟĐŝƉĂŶƚƐ� ǁŝƚŚ� �E� ;ϭ͘ϱ� ц� Ϭ͘ϱ�ŵŵͿ�
ƚŚĂŶ�ŝŶ�ƚŚŽƐĞ�ǁŝƚŚ�W��Žƌ��E�;Ɖ�с�Ϭ͘ϬϰϳͿ

&ŝŐƵƌĞ�ϲ

&ŝŐƵƌĞ�ϲ͘�ŝŶĐŝĚĞŶĐĞ�ŽĨ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕�ĂŶĚ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ
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�ŝƐĐƵƐƐŝŽŶ
� dŚŝƐ� ƐƚƵĚǇ� ƌĞƉƌĞƐĞŶƚƐ� ƚŚĞ� ĮƌƐƚ� ƐǇƐƚĞŵĂƟĐ�
ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ� ŽĨ� ƚŚĞ� ƉĂƚŚŽƉŚǇƐŝŽůŽŐǇ� ŽĨ� ƚŚĞ�
three most common causes of ACS performed 
ƵƐŝŶŐ� K�d� ŝŶ� dŚĂŝůĂŶĚ͘� K�d� ƉƌŽǀŝĚĞƐ� ŚŝŐŚĞƌ 
ƌĞƐŽůƵƟŽŶ� ŝŵĂŐĞƐ� ŽĨ� ŝŶƚƌĂǀĂƐĐƵůĂƌ� ƐƚƌƵĐƚƵƌĞƐ�
ƚŚĂŶ�/sh^͘�dŚĞ�ƉƌŝŶĐŝƉĂů�ĮŶĚŝŶŐƐ�ǁĞƌĞ�ƚŚĂƚ�K�d�
ŝƐ� ĂŶ� ĞīĞĐƟǀĞ�ŵĞĂŶƐ� ŽĨ� ĐůĂƐƐŝĨǇŝŶŐ� ƚŚĞ� ƉĂƚŚŽ-
ƉŚǇƐŝŽůŽŐǇ�ŽĨ���^�ĂƐ�WZ͕�W�͕�Žƌ��E͖�ĂŶĚ�ƚŚĂƚ�ŝƚ�ŝƐ�
ĂůƐŽ�ĂŶ�ŝĚĞĂů�ƚŽŽů�ĨŽƌ�ƚŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ŵŝĐƌŽ-
ǀĂƐĐƵůĂƌ� ƐƚƌƵĐƚƵƌĞƐ͕� ƐƵĐŚ� ĂƐ� ǀƵůŶĞƌĂďůĞ� ƉůĂƋƵĞ�
ĂŶĚ� d�&�͕� ĨŽƌ� ƚŚĞ� ĐůĂƐƐŝĮĐĂƟŽŶ� ŽĨ� ƚŚĞ� ƚǇƉĞ� ŽĨ�
thrombus.

WƌĞǀĂůĞŶĐĞƐ�ŽĨ�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕�
ĂŶĚ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ�ŝŶ�ƉĂƟĞŶƚƐ�ǁŝƚŚ���^
� dŚĞ� ŵŽƐƚ� ĐŽŵŵŽŶ� ĐĂƵƐĞƐ� ŽĨ� ĂĐƵƚĞ 
ƚŚƌŽŵďŽƐŝƐ� ŝŶ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ��^� ĂƌĞ� WZ͕� W�͕�
ĂŶĚ� �E� (1)͘� WƌĞǀŝŽƵƐ� ĂƵƚŽƉƐǇ� ĮŶĚŝŶŐƐ� ƐŚŽǁĞĚ�
that thrombosis of the coronary artery resulted 
ĨƌŽŵ�WZ� ŝŶ�ϲϬй�ŽĨ�ƉĂƌƟĐŝƉĂŶƚƐ�ĂŶĚ� ĨƌŽŵ�W�� ŝŶ�
ϰϬй� ŽĨ� ƉĂƌƟĐŝƉĂŶƚƐ� ;ϵͿ͘� /Ŷ� ĂĚĚŝƟŽŶ͕� &Ăƌď� Ğƚ� Ăů͘ 
ƐƚƵĚŝĞĚ� ϱϬ� ĐĂƐĞƐ� ŽĨ� ƐƵĚĚĞŶ� ĚĞĂƚŚ� ŽǁŝŶŐ� ƚŽ 
ĐŽƌŽŶĂƌǇ� ƚŚƌŽŵďŽƐŝƐ͕� ĂŶĚ� ŝĚĞŶƟĮĞĚ� ƚŚŝŶ 
ĮďƌŽƵƐ� ĐĂƉ� ƌƵƉƚƵƌĞ� ŝŶ� Ϯϴ� ƉĂƟĞŶƚƐ� ĂŶĚ� ĞƌŽƐŝŽŶ�
ŝŶ�ϮϮ�ƉĂƟĞŶƚƐ� (10). Furthermore, Hisaki et al. (11) 
ƉĞƌĨŽƌŵĞĚ�Ă�ŚŝƐƚŽƉĂƚŚŽůŽŐŝĐĂů�ƐƚƵĚǇ�ŝŶ�ƉĂƟĞŶƚƐ�
ǁŝƚŚ� ��^� ǁŚŽ� ĞǆƉĞƌŝĞŶĐĞĚ� ƐƵĚĚĞŶ� ĐŽƌŽŶĂƌǇ�
ĚĞĂƚŚ͕� ĂŶĚ� ŝĚĞŶƟĮĞĚ� ϳϬ� WZ� ůĞƐŝŽŶƐ� ĂŶĚ� ϱϰ� W� 

dĂďůĞ�ϯ͘��ŝƐƚƌŝďƵƟŽŶ�ŽĨ�ĂŶŐŝŽŐƌĂƉŚŝĐ�ůĞƐŝŽŶƐ

PR PE �E PͲǀĂůƵĞ PͲǀĂůƵĞ

WZ�ǀƐ͘�W� W��ǀƐ͘��E WZ�ǀƐ͘��E

>ĞƐŝŽŶ�ůŽĐĂƟŽŶ
 LAD ϭϮ�;ϳϱ͘ϬйͿ Ϯ�;ϭϬϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ Ϭ͘ϳϭϴ 1.000 1.000 Ϭ͘ϰϵϬ
 LCX ϭ�;ϲ͘ϮйͿ 0 (0.0%) 0 (0.0%)
�Z�� ϯ�;ϭϴ͘ϴйͿ 0 (0.0%) ϭ�;ϱϬ͘ϬйͿ

WZ�с�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�W��с�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕��E�с�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ͘

dĂďůĞ�ϰ͘�WůĂƋƵĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕�ŝĚĞŶƟĮĞĚ�ƵƐŝŶŐ�K�d
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;ŶсϭϲͿ
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;ŶсϮͿ

�E

;ŶсϮͿ

PͲǀĂůƵĞ PͲǀĂůƵĞ

PR vs͘�W� PE vs͘��E PR vs͘��E

dŚƌŽŵďƵƐ 16 (100.0%) Ϯ�;ϭϬϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ Ϭ͘ϮϬϬ Eͬ� 1.000 Eͬ�
ZĞĚ�ƚŚƌŽŵďƵƐ ϭϰ�;ϴϳ͘ϱйͿ ϭ�;ϱϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ Ϭ͘ϭϲϮ Ϭ͘ϯϭϰ 1.000 Ϭ͘ϯϭϰ
White thrombus ϴ�;ϱϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ 0 (0.0%) Ϭ͘ϳϮϴ 1.000 1.000 Ϭ͘ϰϳϳ
�ĂůĐŝĮĞĚ�ƉůĂƋƵĞ ϭϰ�;ϴϳ͘ϱйͿ Ϯ�;ϭϬϬ͘ϬйͿ Ϯ�;ϭϬϬ͘ϬйͿ 1.000 1.000 Eͬ� 1.000
>ŝƉŝĚ�ƉůĂƋƵĞ 16 (100.0%) Ϯ�;ϭϬϬ͘ϬйͿ Ϯ�;ϭϬϬ͘ϬйͿ Eͬ� Eͬ� Eͬ� Eͬ�
&ŝďƌŽƵƐ�ƉůĂƋƵĞ ϭϮ�;ϳϱ͘ϬйͿ Ϯ�;ϭϬϬ͘ϬйͿ 0 (0.0%) Ϭ͘ϭϱϱ 1.000 Ϭ͘ϯϯϯ Ϭ͘Ϭϵϴ
d�&�ф�Ϭ͘Ϭϲϱ�ʅŵ ϭϱ�;ϵϯ͘ϴйͿ Ϯ�;ϭϬϬ͘ϬйͿ ϭ�;ϱϬ͘ϬйͿ Ϭ͘ϭϮϲ Ϭ͘Ϯϲϭ Ϭ͘ϮϮϭ Ϭ͘Ϭϴϯ
d�&� Ϭ͘Ϭϰ�ц�Ϭ͘ϬϮ Ϭ͘Ϭϱ�ц�Ϭ͘Ϭϭ Ϭ͘Ϭϱ�ц�Ϭ͘Ϭϲ Ϭ͘ϳϯϭ Ϭ͘ϯϳϬ 1.000 Ϭ͘ϴϴϯ
D>� ϭ͘ϱ�ц�Ϭ͘ϰ ϭ͘Ϯ�ц�Ϭ͘ϭ Ϯ͘ϰ�ц�ϭ͘ϲ Ϭ͘ϯϱϬ Ϭ͘Ϯϲϭ Ϭ͘ϮϮϭ Ϭ͘ϯϵϵ
D>� ϭ͘Ϭ�ц�Ϭ͘Ϯ ϭ͘Ϭ�ц�Ϭ͘ϭ ϭ͘ϱ�ц�Ϭ͘ϱ Ϭ͘Ϭϰϳ Ϭ͘ϳϵϭ Ϭ͘Ϯϰϭϱ Ϭ͘ϬϮϬ
Length (mm) ϯϮ͘ϴ�ц�ϭϲ͘ϳ Ϯϳ͘ϭ�ц�ϴ͘ϴ ϭϭ͘Ϭ�ц�ϴ͘ϳ Ϭ͘ϮϬϳ Ϭ͘ϳϳϵ Ϭ͘ϭϮϭ Ϭ͘ϬϵϮ
Zs� ϯ͘ϰ�ц�Ϭ͘ϱ Ϯ͘ϴ�ц�Ϭ͘ϯ ϯ͘ϳ�ц�Ϭ͘Ϯ Ϭ͘ϭϯϵ Ϭ͘Ϭϵϳ 0.060 Ϭ͘ϯϵϵ

WZ�с�ƉůĂƋƵĞ�ƌƵƉƚƵƌĞ͕�W��с�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕��E�с�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ͕�d�&��с�ƚŚŝŶ�ĐĂƉ�ĮďƌŽĂƚŚĞƌŽŵĂ͕�D>��с�
ŵŝŶŝŵƵŵ�ůƵŵŝŶĂů�ĂƌĞĂ͕�D>��с�ŵŝŶŝŵƵŵ�ůƵŵŝŶĂů�ĚŝĂŵĞƚĞƌ͕ �Zs��с�ƌĞĨĞƌĞŶĐĞ�ǀĞƐƐĞů�ĚŝĂŵĞƚĞƌ͘
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ůĞƐŝŽŶƐ� ĂŵŽŶŐ� ƚŚĞ� ϭϮϮ� ƉŽƐƚŵŽƌƚĞŵ� ůĞƐŝŽŶƐ�
ŝĚĞŶƟĮĞĚ͘� /Ŷ� ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ͕ � ƚŚĞ�ƉƌĞǀĂůĞŶĐĞ�
ŽĨ� WZ� ǁĂƐ� ϳϯй͕� ǁŚŝĐŚ� ŝƐ� ƐŝŵŝůĂƌ� ƚŽ� ƚŚĂƚ� ƉƌĞǀŝ-
ŽƵƐůǇ�ƌĞƉŽƌƚĞĚ͕�ĂŶĚ�ƚŚĂƚ�ŽĨ�W��ǁĂƐ�ϵй͕�ǁŚŝĐŚ�ŝƐ�
ůŽǁĞƌ͘ �dŚĞ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ��E͕�ƚŚĞ�ůĞĂƐƚ�ĐŽŵŵŽŶ 
ƉĂƚŚŽůŽŐǇ� ŝŶ� ƉĂƟĞŶƚƐ�ǁŝƚŚ���^͕�ǁĂƐ� ϵй� ŝŶ� ƚŚĞ�
ƉƌĞƐĞŶƚ� ƐƚƵĚǇ͕ � ǁŚŝĐŚ� ŝƐ� ŶŽƚ� ĚŝƐƐŝŵŝůĂƌ� ƚŽ� ƚŚĞ 
ƉƌĞǀŝŽƵƐůǇ�ƌĞƉŽƌƚĞĚ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�ϰйʹϳй�;ϭϮͿ.

�ŚĂƌĂĐƚĞƌŝƐƟĐƐ� ŽĨ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ƉůĂƋƵĞ 
ƌƵƉƚƵƌĞ͕�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ͕ Žƌ�ĐĂůĐŝĮĞĚ�ŶŽĚƵůĞ
 A previous postmortem study of individuals 
ǁŚŽ� ŚĂĚ� ĞǆƉĞƌŝĞŶĐĞĚ� ĐŽƌŽŶĂƌǇ� ƐƵĚĚĞŶ� ĚĞĂƚŚ�
ƌĞǀĞĂůĞĚ�Ă�ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�W��
ŝŶ� ǇŽƵŶŐĞƌ� ǁŽŵĞŶ͕� ǁŝƚŚ� Ă� ŵĞĂŶ� ĂŐĞ� ŽĨ� ϰϰцϳ�
years (10). Burke et al. ;ϭϯͿ�ĚĞŵŽŶƐƚƌĂƚĞĚ� ƚŚĂƚ�W��
ŝƐ� ƐŝŐŶŝĮĐĂŶƚůǇ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ƐŵŽŬŝŶŐ͕� ǁŝƚŚ�
ĂƉƉƌŽǆŝŵĂƚĞůǇ� ϳϴй͘� /Ŷ� ƚŚĞ� ƉƌĞƐĞŶƚ� ƐƚƵĚǇ͕ � ǁĞ�
ĨŽƵŶĚ� ƚŚĂƚ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� W�� ǁĞƌĞ� ŽůĚĞƌ� ƚŚĂŶ�
ƚŚŽƐĞ�ǁŝƚŚ�W�͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ϱϬй�ŽĨ�ƚŚŽƐĞ�ǁŝƚŚ�
W�� ǁĞƌĞ� ǁŽŵĞŶ͕� ǁŚŝĐŚ� ŝŵƉůŝĞƐ� Ă� ůŽǁĞƌ� ƉƌĞǀ-
ĂůĞŶĐĞ� ŝŶ� ƚŚŝƐ� ƐĞǆ� ƚŚĂŶ� ƚŚĂƚ� ŝĚĞŶƟĮĞĚ� ŝŶ� ƚŚĞ 
ƉƌĞǀŝŽƵƐ� ƐƚƵĚǇ͘ � dŚŝƐ� ĚŝƐƉĂƌŝƚǇ� ŵĂǇ� ďĞ� ƚŚĞ 
ƌĞƐƵůƚ�ŽĨ� ĚŝīĞƌŝŶŐ� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ� ƚŚĞ�ƉĂƌƟĐŝ-
ƉĂŶƚƐ͘�ZĞĐĞŶƚ�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ƐŚŽǁŶ�ƚŚĂƚ�ĐŽƌŽŶĂƌǇ 
ĐĂůĐŝĮĐĂƟŽŶ� ŝƐ�ŵŽƌĞ� ƉƌĞǀĂůĞŶƚ� ŝŶ� ƉĂƟĞŶƚƐ�ǁŝƚŚ�
�<��ƚŚĂŶ�ŝŶ�ƚŚŽƐĞ�ǁŝƚŚ�ŶŽƌŵĂů�ŬŝĚŶĞǇ�ĨƵŶĐƟŽŶ�
;ϭϰʹϭϱͿ͘�tĞ� ĂůƐŽ� ĨŽƵŶĚ� ƚŚĂƚ� ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ� �E�
ŚĂĚ�ŚŝŐŚĞƌ�ĐŝƌĐƵůĂƟŶŐ�ĐƌĞĂƟŶŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�
and tended to have a higher prevalence of CKD 
ƐƚĂŐĞ�///�ƚŚĂŶ�ƚŚŽƐĞ�ǁŝƚŚ�WE�Žƌ�W�͘�&ŝŶĂůůǇ͕ �WZ�ǁĂƐ�
ŵŽƌĞ�ĐŽŵŵŽŶ�ŝŶ�ŵĞŶ͕�ǁŚŝĐŚ�ŝƐ�ĐŽŵƉĂƟďůĞ�ǁŝƚŚ�
the present data.

WůĂƋƵĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ͕�ŝĚĞŶƟĮĞĚ�ƵƐŝŶŐ�K�d
� tĞ� ĨŽƵŶĚ� ƚŚĂƚ� ůŝƉŝĚ� ƉůĂƋƵĞƐ�ǁĞƌĞ� ƚŚĞ� ŽŶůǇ�
ŽŶĞƐ�ƚŽ�ƵŶĚĞƌŐŽ�WZ͘�/Ŷ�ĂĚĚŝƟŽŶ͕�ĮďƌŽƵƐ�ƉůĂƋƵĞ�
ǁĂƐ� ƉƌĞƐĞŶƚ� ŝŶ� ϭϬϬй� ĂŶĚ� ϳϱй� ŽĨ� ƉĂƌƟĐŝƉĂŶƚƐ�
ǁŝƚŚ� W�� Žƌ� WZ͕� ƌĞƐƉĞĐƟǀĞůǇ͘� &ŝďƌŝŶͲƌŝĐŚ� ƌĞĚ�
ƚŚƌŽŵďŝ� ƉƌĞĚŽŵŝŶĂƚĞĚ� ŝŶ� ƉĂƌƟĐŝƉĂŶƚƐ� ǁŝƚŚ� WZ�
;ϴϳ͘ϱйͿ͕� ǁŚĞƌĞĂƐ� ǁŚŝƚĞ� ƚŚƌŽŵďƵƐ� ǁĂƐ� ĨŽƵŶĚ�
ŝŶ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϱϬй�ŽĨ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝƚŚ�W��Žƌ�
�E͘�dŚĞ�ŵĞĂŶ�D>��ǁĂƐ�ŚŝŐŚĞƐƚ� ŝŶ�ƉĂƌƟĐŝƉĂŶƚƐ�
ǁŝƚŚ��E�;ƉсϬ͘ϬϰϳͿ͘

�ůŝŶŝĐĂů�ŝŵƉůŝĐĂƟŽŶƐ
� dŚĞ� ĚŝƐƟŶĐƚ� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ� ŽĨ� ƚŚĞ� ƉĂƚŚŽ-
ƉŚǇƐŝŽůŽŐǇ�ŽĨ�ƉĂƟĞŶƚƐ�ǁŝƚŚ���^͕�ƌĞŇĞĐƚĞĚ�ŝŶ�ƚŚĞ 

ĚŝīĞƌŝŶŐ�ůĞƐŝŽŶƐ�ŽĨ�W�͕�WZ͕�ĂŶĚ��E͕�ŝŵƉůǇ�ĚŝīĞƌŝŶŐ 
ĐĂƵƐĞƐ� ĂŶĚ� ƚŚĞ� ŶĞĐĞƐƐŝƚǇ� ĨŽƌ� ĚŝīĞƌŝŶŐ� ƚƌĞĂƚ-
ŵĞŶƚƐ͘� W�� ŚĂƐ� ƉƌĞǀŝŽƵƐůǇ� ďĞĞŶ� ƐŚŽǁŶ� ƚŽ� ďĞ 
ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ� ůĞƐƐ� ƚŚƌŽŵďƵƐ� ƚŚĂŶ�WZ� (16), and 
this may imply that less invasive treatments, 
ƐƵĐŚ�ĂƐ�ŵĞĚŝĐĂƟŽŶ�ǁŝƚŚŽƵƚ�ƐƚĞŶƚ� ŝŵƉůĂŶƚĂƟŽŶ͕ 
ŵĂǇ�ďĞ�ƉŽƐƐŝďůĞ͘�,ŽǁĞǀĞƌ͕ �ĨƵƌƚŚĞƌ�ƐƚƵĚŝĞƐ�ƐŚŽƵůĚ�
ďĞ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ƚŚŝƐ�ƉŽƐƐŝďŝůŝƚǇ͘

>ŝŵŝƚĂƟŽŶƐ
� dŚĞ� ƉƌĞƐĞŶƚ� ƐƚƵĚǇ� ŚĂĚ� ƐĞǀĞƌĂů� ůŝŵŝƚĂƟŽŶƐ͘�
&ŝƌƐƚ͕� ƚŚĞ� ĚŝƐĐƌĞƉĂŶĐǇ� ďĞƚǁĞĞŶ� ŽƵƌ� ĚĂƚĂ� ĂŶĚ�
those obtained in previous studies might be the 
ƌĞƐƵůƚ� ŽĨ� ĚŝīĞƌĞŶĐĞƐ� ŝŶ� ƚŚĞ� ƉĂƌƟĐŝƉĂŶƚƐ� ĂŶĚ� ŝŶ�
the size of the studies. Second, the presence of 
thrombus overlying culprit lesions might have 
ŽďƐĐƵƌĞĚ� ƚŚĞ� ƉĂƚŚŽůŽŐǇ� ĂŶĚ� ƉůĂƋƵĞ� ĐŚĂƌĂĐ-
ƚĞƌŝƐƟĐƐ͘� dŚŝƌĚ͕� ǁĞ� ƉĞƌŵŝƩĞĚ� ƚŚĞ� ƵƐĞ� ŽĨ� ƐŵĂůů�
balloons (smaller than the reference vessel 
ĚŝĂŵĞƚĞƌͿ� ĨŽƌ� ƉƌĞͲĚŝůĂƚĂƟŽŶ� ŝŶ� ĐĂƐĞƐ� ŽĨ� ^d�D/�
Žƌ� ĐƌŝƟĐĂů� ůĞƐŝŽŶƐ͕� ƚŽ� ĂǀŽŝĚ� ĐŽŶƚĂŵŝŶĂƟŽŶ�ǁŝƚŚ�
ďůŽŽĚ� ĚƵƌŝŶŐ� ƉƵůůďĂĐŬ͕� ĐĂƵƐŝŶŐ� ďĂĐŬͲƐĐĂƩĞƌŝŶŐ 
ĂŶĚ� ƉŽŽƌ� ŝŵĂŐĞƐ͕� ǁŚŝĐŚ� ŵĂǇ� ŚĂǀĞ� ĂīĞĐƚĞĚ 
ƚŚĞ� ĨĞĂƚƵƌĞƐ� ŽĨ� ƚŚĞ� ĐƵůƉƌŝƚ� ůĞƐŝŽŶ� ƚŚĂƚ� ǁĞƌĞ 
ŝĚĞŶƟĮĞĚ͘

�ŽŶĐůƵƐŝŽŶ
� /Ŷ� ƚŚĞ� ƉƌĞƐĞŶƚ� ƐƚƵĚǇ͕ � ǁĞ� ĨŽƵŶĚ� ƚŚĂƚ� K�d 
represents an excellent intracoronary imaging 
ŵŽĚĂůŝƚǇ� ĨŽƌ� ƚŚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ� ƚŚĞ�ƉĂƚŚŽ-
ƉŚǇƐŝŽůŽŐǇ�ŽĨ���^͕� ŝŶ� ƚŚĞ� ĨŽƌŵƐ�ŽĨ� WZ͕� W�͕� ĂŶĚ�
�E͘�WZ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶ�ƉĂƚŚŽůŽŐǇ�ŝŶ�ƉĂƟĞŶƚƐ�
ǁŝƚŚ���^͕� ĂĐĐŽƵŶƟŶŐ� ĨŽƌ� ϳϯй�ŽĨ� ƚŚĞ� ůĞƐŝŽŶƐ� ŝŶ�
ƚŚĞ� ƉƌĞƐĞŶƚ� ƐƚƵĚǇ͘ � W�� ƚĞŶĚĞĚ� ƚŽ� ďĞ� ĂƐƐŽĐŝĂƚĞĚ�
ǁŝƚŚ� ƚŚĞ� ůŽǁĞƐƚ�D>�� ŽĨ� ƚŚĞ� ƚŚƌĞĞ� ƉĂƚŚŽůŽŐŝĞƐ�
ĂŶĚ� �E� ǁĂƐ� ĐŽŵŵŽŶĞƌ� ŝŶ� ŽůĚĞƌ� ƉĂƟĞŶƚƐ͘� /Ŷ 
ĂĚĚŝƟŽŶ͕��E�ǁĂƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĐƌĞĂƟ-
ŶŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĂŶĚ�D>��ƚŚĂŶ�WZ͘

�ĐŬŶŽǁůĞĚŐŵĞŶƚƐ
� tĞ� ƚŚĂŶŬ� DĂƌŬ� �ůĞĂƐďǇ͕ � WŚ�� ĨƌŽŵ� �ĚĂŶǌ�
;ǁǁǁ͘ĞĚĂŶǌ͘ĐŽŵͬĂĐͿ� ĨŽƌ� ĞĚŝƟŶŐ� Ă� ĚƌĂŌ� ŽĨ� ƚŚŝƐ�
manuscript.
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ZĞĨĞƌĞŶĐĞƐ

ϭ͘� sŝƌŵĂŶŝ� Z͕� �ƵƌŬĞ� �W͕ � &Ăƌď� �͕� <ŽůŽĚŐŝĞ� &�͘ 
WĂƚŚŽůŽŐǇ�ŽĨ�ƚŚĞ�ǀƵůŶĞƌĂďůĞ�ƉůĂƋƵĞ͘�J Am Coll 
Cardiol͘�ϮϬϬϲ͖ϰϳ;ϴ�^ƵƉƉůͿ͗�ϭϯʹ�ϭϴ͘

Ϯ͘� EĂŐŚĂǀŝ� D͕� >ŝďďǇ� W͕ � &ĂůŬ� �͕� �ĂƐƐĐĞůůƐ� ^t͕ 
>ŝƚŽǀƐŬǇ�^͕�ZƵŵďĞƌŐĞƌ�:͕�Ğƚ�Ăů͘�&ƌŽŵ�sƵůŶĞƌĂďůĞ�
WůĂƋƵĞ�ƚŽ�sƵůŶĞƌĂďůĞ�WĂƟĞŶƚ͗����Ăůů�ĨŽƌ�EĞǁ�
�ĞĮŶŝƟŽŶƐ� ĂŶĚ�ZŝƐŬ��ƐƐĞƐƐŵĞŶƚ� ^ƚƌĂƚĞŐŝĞƐ͗�
WĂƌƚ�/͘��ŝƌĐƵůĂƟŽŶ͘�ϮϬϬϯ͖ϭϬϴ͗ϭϲϲϰʹϭϲϳϮ͘

ϯ͘� �ďƚĂŚŝĂŶ� &͕ � :ĂŶŐ� /Ͳ<͘� KƉƟĐĂů� �ŽŚĞƌĞŶĐĞ 
dŽŵŽŐƌĂƉŚǇ͘ � In Braunwald’s Heart Disease, 
ϭϬƚŚ�ĞĚŝƟŽŶ͕�ǀŽůƵŵĞ�ϭ͘�ϮϬϭϱ͖ϮϳϲʹϮϴϵ͘

ϰ͘� <ƵďŽ�d͕ �/ŵĂŶŝƐŚŝ�d͕ �dĂŬĂƌĂĚĂ�^͕�<ƵƌŽŝ��͕�hĞŶŽ�
^͕� zĂŵĂŶŽ� d͕ � Ğƚ� Ăů͘� �ƐƐĞƐƐŵĞŶƚ� ŽĨ� ĐƵůƉƌŝƚ 
lesion morphology in acute myocardial 
ŝŶĨĂƌĐƟŽŶ͗� ĂďŝůŝƚǇ� ŽĨ� ŽƉƟĐĂů� ĐŽŚĞƌĞŶĐĞ 
ƚŽŵŽŐƌĂƉŚǇ� ĐŽŵƉĂƌĞĚ�ǁŝƚŚ� ŝŶƚƌĂǀĂƐĐƵůĂƌ�
ultrasound and coronary angioscopy. J Am 
Coll Cardiol͘�ϮϬϬϳ͖ϱϬ͗ϵϯϯʹϵϯϵ͘

ϱ͘� :ĂŶŐ� /Ͳ<͕� �ŽƵŵĂ� ��͕� <ĂŶŐ� �Ͳ,͕� WĂƌŬ� ^Ͳ:͕�
WĂƌŬ� ^Ͳt͕� ^ĞƵŶŐ� <Ͳ�͕� Ğƚ� Ăů͘� sŝƐƵĂůŝǌĂƟŽŶ� ŽĨ 
ĐŽƌŽŶĂƌǇ�ĂƚŚĞƌŽƐĐůĞƌŽƟĐ�ƉůĂƋƵĞƐ�ŝŶ�ƉĂƟĞŶƚƐ 
using optical coherence tomography: 
ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ� ŝŶƚƌĂǀĂƐĐƵůĂƌ�ƵůƚƌĂƐŽƵŶĚ͘�J 
Am Coll Cardiol͘�ϮϬϬϮ͖ϯϵ͗ϲϬϰʹϲϬϵ͘

ϲ͘� zĂďƵƐŚŝƚĂ� ,͕� �ŽƵŵĂ� ��͕� ,ŽƵƐĞƌ� ^>͕� �ƌĞƚǌ�
,d͕ � :ĂŶŐ� /Ͳ<͕� ^ĐŚůĞŶĚŽƌĨ� <,͕� Ğƚ� Ăů͘� �ŚĂƌĂĐ-
ƚĞƌŝǌĂƟŽŶ� ŽĨ� ,ƵŵĂŶ� �ƚŚĞƌŽƐĐůĞƌŽƐŝƐ� ďǇ 
KƉƟĐĂů��ŽŚĞƌĞŶĐĞ�dŽŵŽŐƌĂƉŚǇ͘ ��ŝƌĐƵůĂƟŽŶ. 
ϮϬϬϮ͖ϭϬϲ͗ϭϲϰϬʹϭϲϰϱ͘

ϳ͘� :ŝĂ�,͕��ďƚĂŚŝĂŶ�&͕ ��ŐƵŝƌƌĞ���͕�>ĞĞ�^͕��ŚŝĂ�^͕�
>ŽǁĞ� ,͕� Ğƚ� Ăů͘� /Ŷ� sŝǀŽ� �ŝĂŐŶŽƐŝƐ� ŽĨ� WůĂƋƵĞ�
�ƌŽƐŝŽŶ� ĂŶĚ� �ĂůĐŝĮĞĚ� EŽĚƵůĞ� ŝŶ� WĂƟĞŶƚƐ�
With Acute Coronary Syndrome by Intra-
ǀĂƐĐƵůĂƌ� KƉƚŝĐĂů� �ŽŚĞƌĞŶĐĞ� dŽŵŽŐƌĂƉŚǇ͘� 
J Am Coll Cardiol͘�ϮϬϭϯ͖ϲϮ͗ϭϳϰϴʹϭϳϱϴ͘

ϴ͘� �ŬĂƐĂŬĂ� d͕ � <ƵďŽ� d͕ �DŝǌƵŬŽƐŚŝ�D͕� dĂŶĂŬĂ� �͕�
<ŝƚĂďĂƚĂ�,͕�dĂŶŝŵŽƚŽ�d͕ �Ğƚ�Ăů͘�WĂƚŚŽƉŚǇƐŝŽůŽŐǇ 
of acute coronary syndrome assessed by 
ŽƉƟĐĂů� ĐŽŚĞƌĞŶĐĞ� ƚŽŵŽŐƌĂƉŚǇ͘ � J Cardiol. 
ϮϬϭϬ͖ϱϲ͗ϴʹϭϰ͘

ϵ͘� ǀĂŶ� ĚĞƌ� tĂů� ��͕� �ĞĐŬĞƌ� ��͕� ǀĂŶ� ĚĞƌ� >ŽŽƐ�
�D͕��ĂƐ�W<͘� ^ŝƚĞ�ŽĨ� ŝŶƟŵĂů� ƌƵƉƚƵƌĞ�Žƌ� ĞƌŽ-
ƐŝŽŶ�ŽĨ�ƚŚƌŽŵďŽƐĞĚ�ĐŽƌŽŶĂƌǇ�ĂƚŚĞƌŽƐĐůĞƌŽƟĐ�
ƉůĂƋƵĞƐ�ŝƐ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ�ďǇ�ĂŶ�ŝŶŇĂŵŵĂƚŽƌǇ�
ƉƌŽĐĞƐƐ�ŝƌƌĞƐƉĞĐƟǀĞ�ŽĨ�ƚŚĞ�ĚŽŵŝŶĂŶƚ�ƉůĂƋƵĞ�
morphology. �ŝƌĐƵůĂƟŽŶ͘�ϭϵϵϰ͖ϴϵ͗ϯϲʹϰϰ͘

ϭϬ͘�&Ăƌď��͕��ƵƌŬĞ��W͕ �dĂŶŐ��>͕�>ŝĂŶŐ�dz͕ �DĂŶŶĂŶ�
W͕ �^ŵŝĂůĞŬ� :͕�Ğƚ�Ăů͘��ŽƌŽŶĂƌǇ�ƉůĂƋƵĞ�ĞƌŽƐŝŽŶ�
ǁŝƚŚŽƵƚ�ƌƵƉƚƵƌĞ�ŝŶƚŽ�Ă�ůŝƉŝĚ�ĐŽƌĞ͘���ĨƌĞƋƵĞŶƚ�
cause of coronary thrombosis in sudden cor-
onary death. �ŝƌĐƵůĂƟŽŶ͘�ϭϵϵϲ͖ϵϯ͗ϭϯϱϰʹϭϯϲϯ͘

ϭϭ͘�,ŝƐĂŬŝ� Z͕� zƵƚĂŶŝ� �͘� WůĂƋƵĞ� DŽƌƉŚŽůŽŐǇ� ŽĨ�
Acute Coronary Syndrome. J Atheroscler 
Thromb͘�ϭϵϵϴ͖ϰ͗ϭϱϲʹϭϲϭ͘

ϭϮ͘�sŝƌŵĂŶŝ� Z͕� <ŽůŽĚŐŝĞ� &�͕� �ƵƌŬĞ� �W͕ � &Ăƌď� �͕�
^ĐŚǁĂƌƚǌ�^D͘�>ĞƐƐŽŶƐ�ĨƌŽŵ�^ƵĚĚĞŶ��ŽƌŽŶĂƌǇ 
�ĞĂƚŚ͗� �� �ŽŵƉƌĞŚĞŶƐŝǀĞ� DŽƌƉŚŽůŽŐŝĐĂů�
Classification Scheme for Atherosclerotic 
Lesions. Arterioscler Thromb Vasc Biol. 
ϮϬϬϬ͖ϮϬ͗ϭϮϲϮʹϭϮϳϱ͘

ϭϯ͘��ƵƌŬĞ� �W͕ � &Ăƌď� �͕� DĂůĐŽŵ� 'd͕ � >ŝĂŶŐ� z͕  
^ŵŝĂůĞŬ� :͕� sŝƌŵĂŶŝ� Z͘� �īĞĐƚ� ŽĨ� ƌŝƐŬ� ĨĂĐƚŽƌƐ�
on the mechanism of acute thrombosis and 
ƐƵĚĚĞŶ�ĐŽƌŽŶĂƌǇ�ĚĞĂƚŚ�ŝŶ�ǁŽŵĞŶ͘��ŝƌĐƵůĂƟŽŶ. 
ϭϵϵϴ͖ϵϳ͗ϮϭϭϬʹϮϭϭϲ͘

ϭϰ͘��ƵĚŽī�D:͕�ZĂĚĞƌ��:͕�ZĞŝůůǇ�DW͕ �DŽŚůĞƌ��Z͕�
>ĂƐŚ�:͕�zĂŶŐ�t͕�Ğƚ�Ăů͘�ZĞůĂƟŽŶƐŚŝƉ�ŽĨ��ƐƟŵĂƚĞĚ 
'&Z�ĂŶĚ��ŽƌŽŶĂƌǇ��ƌƚĞƌǇ��ĂůĐŝĮĐĂƟŽŶ�ŝŶ�ƚŚĞ�
�Z/�� ;�ŚƌŽŶŝĐ� ZĞŶĂů� /ŶƐƵĸĐŝĞŶĐǇ� �ŽŚŽƌƚͿ�
Study. Am J Kid Dis͘�ϮϬϭϭ͖ϱϴ͗ϱϭϵʹϱϮϲ͘

ϭϱ͘�<ŽƵŬŽƵůĂŬŝ�D͕�WĂƉĂĐŚƌŝƐƚŽƵ��͕�<ĂůŽŐĞƌŽƉŽƵůŽƵ 
�͕�WĂƉĂƚŚĂŶĂƐŝŽƵ�D͕��ĂŵƉĂŬŝƐ�W͕ �sĂƌĚŽƵůĂŬŝ�
D͕�Ğƚ�Ăů͘� /ŶĐƌĞĂƐĞĚ�WƌĞǀĂůĞŶĐĞ�ĂŶĚ�^ĞǀĞƌŝƚǇ�
ŽĨ� �ŽƌŽŶĂƌǇ� �ƌƚĞƌǇ� �ĂůĐŝĮĐĂƟŽŶ� ŝŶ� WĂƟĞŶƚƐ�
ǁŝƚŚ��ŚƌŽŶŝĐ�<ŝĚŶĞǇ��ŝƐĞĂƐĞ�^ƚĂŐĞ�///�ĂŶĚ�/s͘ �
Nephron Extra͘�ϮϬϭϮ͖Ϯ͗ϭϵϮʹϮϬϰ͘

ϭϲ͘�<ƌĂŵĞƌ� D��͕� ZŝƩĞƌƐŵĂ� ^�,͕� ĚĞ� tŝŶƚĞƌ�
Z:͕� >ĂĚŝĐŚ� �Z͕� &ŽǁůĞƌ� �Z͕� >ŝĂŶŐ� zͲ,͕� Ğƚ� Ăů͘ 
ZĞůĂƟŽŶƐŚŝƉ� ŽĨ� dŚƌŽŵďƵƐ� ,ĞĂůŝŶŐ� ƚŽ 
hŶĚĞƌůǇŝŶŐ� WůĂƋƵĞ� DŽƌƉŚŽůŽŐǇ� ŝŶ� ^ƵĚĚĞŶ 
Coronary Death. 1J Am Coll Cardiol. 
ϮϬϭϬ͖ϱϱ͗ϭϮϮʹϯϮ͘

>ŝĐĞŶƐĞ͕�^ƵƉƉůǇŵĞŶƚĂƌǇ�DĂƚĞƌŝĂů�ĂŶĚ��ŽƉǇƌŝŐŚƚ 

dŚŝƐ�ŝƐ�ĂŶ�ŽƉĞŶͲĂĐĐĞƐƐ�ĂƌƟĐůĞ�ĚŝƐƚƌŝďƵƚĞ�ƵŶĚĞƌ�ƚŚĞ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ��ƌĞĂƟǀĞ�
�ŽŵŵŽŶƐ��ƚƚƌŝďƵƚŝŽŶ�;���ďǇ�E��E��ϰ͘ϬͿ License. You may share 
the material, but must give appropriate credit to the source, provide 
Ă��ůŝŶŬ�ƚŽ�ƚŚĞ�ůŝĐĞŶƐĞ�ĂŶĚ�ŝŶĚŝĐĂƚĞ�ŝĨ�ĐŚĂŶŐĞƐ�ǁĞƌĞ�ŵĂĚĞƐ͘�zŽƵ�ŵĂǇ�ŶŽƚ�
use the material for commercial purpose. If you remix, tranform, or build 
ƵƉŽŶ�ƚŚĞ�ŵĂƚĞƌŝĂů͕�ǇŽƵ�ŵĂǇ�ŶŽƚ�ĚŝƐƚƌŝďƵƚĞ�ƚŚĞ�ŵŽĚŝĮĞĚ�ŵĂƚĞƌŝĂů

Any supplymentary material reference in the article can be found in 
the online version.

dŚŝƐ�ĂƌƚŝĐůĞ�ŝƐ�ĐŽƉǇƌŝŐŚƚ�ŽĨ�ƚŚĞ��ŚƵůĂďŚŽƌŶ�ZŽǇĂů��ĐĂĚĞŵǇ͕�ϮϬϮϮ
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�ŝƚĂƟŽŶ

sŝƌŽũ�D͕�WůĂƐĂƚ� >͕��ŚŽŵƉŽů� W͕ � ^ŽƉŽŶ�^͕� dĂŶǇĂƌĂƚ��͕� ^ƵƉĂǁĂƚ�Z͕� 
EĂŬĂƌŝŶ� ^͘� WĂƚŚŽůŽŐǇ� ŽĨ� ĂĐƵƚĞ� ĐŽƌŽŶĂƌǇ� ƐǇŶĚƌŽŵĞ͕� ĂƐƐĞƐƐĞĚ� 
ƵƐŝŶŐ�ŽƉƟĐĂů�ĐŽŚĞƌĞŶĐĞ�ƚŽŵŽŐƌĂƉŚǇ͘ � J Chulabhorn Royal Acad. 
ϮϬϮϮ͖� ϰ;ϮͿ͗� ϱϵͲϲϵ͘� ŚƩƉƐ͗ͬͬŚĞϬϮ͘ƚĐŝͲƚŚĂŝũŽ͘ŽƌŐͬŝŶĚĞǆ͘ƉŚƉͬũĐƌĂͬ
ĂƌƟĐůĞͬǀŝĞǁͬϮϱϯϮϵϰ

KŶůŝŶĞ��ĐĐĞƐƐ

ŚƚƚƉƐ͗ͬͬŚĞϬϮ͘ƚĐŝͲƚŚĂŝũŽ͘ŽƌŐͬŝŶĚĞǆ͘ƉŚƉͬũĐƌĂͬĂƌƚŝĐůĞͬ
ǀŝĞǁͬϮϱϯϮϵϰ


