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Resting and Maximal Coronary Resting and Maximal Coronary 
Blood FlowBlood Flow
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Organic NitratesOrganic Nitrates

EDRFEDRF

EndotheliumEndothelium--derived vasoactive derived vasoactive 
substances and their regulators.substances and their regulators.
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The interaction between platelets The interaction between platelets 
and endothelial cellsand endothelial cells

Normal EndotheliumNormal Endothelium Dysfunctional Dysfunctional 
EndotheliumEndothelium

Common transient ECG Common transient ECG 
abnormalities during ischemiaabnormalities during ischemia

IVUS of Ruptured PlaqueIVUS of Ruptured Plaque

Ziada K, Bhatt DL. Essential Concepts in
Cardiovascular Intervention. ReMEDICA Publishing; 2004.

Angiographic and angioscopic images of a 58-year-old man 
with anterior myocardial infarction

Multiple 
“vulnerable” 

plaques 
detected in 
nonculprit 

Evidence of Multiple “Vulnerable” Evidence of Multiple “Vulnerable” 
Plaques in ACSPlaques in ACS

Culprit lesion with
thrombus (red) 
detected in #8

segments 1-7

Reprinted with permission from Asakura M, et al. J Am Coll Cardiol. 2001;37:1284-1288.
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Evolution of serum biomarkers in Evolution of serum biomarkers in 
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Endogenous Protective Endogenous Protective 
MechanismsMechanisms

Mechanisms of Coronary thrombus Mechanisms of Coronary thrombus 
formationformation

Consequences of coronary Consequences of coronary 
thrombosisthrombosis
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Mechanisms of cell death in Mechanisms of cell death in 
myocardial infarctionmyocardial infarction
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Macrophage Foam CellsMacrophage Foam Cells
Matrix MetalloproteinasesMatrix Metalloproteinases
–– CollagenaseCollagenase
–– StromelysinStromelysin

GelatinaseGelatinase–– GelatinaseGelatinase
–– ElastaseElastase

Tissue FactorTissue Factor
CRPCRP
MyeloperoxidaseMyeloperoxidase
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Pathophysiology of Physical Signs Pathophysiology of Physical Signs 
during Acute MIduring Acute MI

ECG abnormalities in unstable ECG abnormalities in unstable 
angina and nonangina and non--ST elevation MIST elevation MI

TIMI Risk Score for UA/NSTEMI:TIMI Risk Score for UA/NSTEMI:
7 Independent Predictors7 Independent Predictors

1.1. Age Age ≥≥65 y65 y
2.2. ≥≥3 CAD risk factors (3 CAD risk factors (high high 

cholesterol, family history, cholesterol, family history, 
hypertension, diabetes, hypertension, diabetes, 
smoking)smoking) 25
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3.3. Prior coronary stenosis Prior coronary stenosis ≥≥50%50%
4.4. Aspirin in last 7 daysAspirin in last 7 days
5.5. ≥≥2 anginal events 2 anginal events ≤≤24 h24 h
6.6. STST--segment deviationsegment deviation
7.7. Elevated cardiac markers Elevated cardiac markers 

(CK(CK--MB or troponin)MB or troponin)
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TIMI = Thrombolysis in Myocardial Infarction.
Antman EM, et al. JAMA. 2000;284:835-842.  

ACC/AHA Guidelines Recommendations:ACC/AHA Guidelines Recommendations:
NSTE ACS Patients at High Risk NSTE ACS Patients at High Risk 

of Death or MIof Death or MI
At least one of the following features must be present:At least one of the following features must be present:

Prolonged ongoing rest pain > 20 minutesProlonged ongoing rest pain > 20 minutes

Elevated cardiac troponin (TnT or TnI > 0.1 ng/mL)Elevated cardiac troponin (TnT or TnI > 0.1 ng/mL)

New or presumably new STNew or presumably new ST--segment depressionsegment depression

S t i d t i l t h diS t i d t i l t h diSustained ventricular tachycardiaSustained ventricular tachycardia

Pulmonary edema, most likely due to ischemiaPulmonary edema, most likely due to ischemia

New or worsening mitral regurgitation (MR) murmurNew or worsening mitral regurgitation (MR) murmur

SS33 or new/worsening ralesor new/worsening rales

Hypotension, bradycardia, tachycardiaHypotension, bradycardia, tachycardia

Age > 75 yearsAge > 75 years

Braunwald E, et al. 2002. http://www.acc.org/clinical/guidelines/unstable/unstable.pdf.
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BalloonBalloon

Optimal Strategy for UA/NSTEMIOptimal Strategy for UA/NSTEMI

TIMI IIIB
MATEVANQWISH

TACTICS-

VINO

RITA-3

TRUCS 

ISAR-COOL

ICTUS

Patients (N):  920                       2874                          7018

Adapted with permission from Cannon CP, Turpie AG. Circulation. 2003;107:2640-2645. 

Conservative Invasive

FRISC II

TIMI 18
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STST--Elevation Myocardial InfarctionElevation Myocardial Infarction
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Lateral: Circumflex / Anterior: Lateral: Circumflex / Anterior: 
LADLAD Vessel: RCA, CircumflexVessel: RCA, Circumflex

Vessel: RCAVessel: RCA



12/18/2009

15



12/18/2009

16

GoalGoal

“Door“Door--toto--lytic”  lytic”  
30 minutes30 minutes30 minutes30 minutes

“Door“Door--toto--balloon”balloon”
90 minutes90 minutes

Pharmacological Reperfusion for STEMIPharmacological Reperfusion for STEMI
Fibrinolysis Background/LimitationsFibrinolysis Background/Limitations

Initial occluded arteryInitial occluded artery remainsremains (TFG 0/1), in (TFG 0/1), in 
~20% of patients ~20% of patients →→ 22--fold fold ↑↑ in mortalityin mortality1,21,2

ReocclusionReocclusion occurs in 5occurs in 5--10% of patients10% of patients →→ 33--ReocclusionReocclusion occurs in 5occurs in 5--10% of patients 10% of patients →→ 33--
fold fold ↑↑ in mortality in mortality 3,43,4

ReinfarctionReinfarction occurs in ~5% of patients occurs in ~5% of patients →→ 33--
fold fold ↑↑ in mortality in mortality 55
1.TIMI 1, Am J Cardiol 1998;62:179 2. GUSTO I Angio, NEJM 1993;329:1615) 3.Ohman et al., Circulation 1990;82:781 
4. HART II, Circ 2001;104:648; PENTALYSE, EHJ 2001;22:1716 5. TIMI 2, JACC 1995;26:900; TIMI 4 & 5, Am J 
Cardiol 1997;80:696

Percutaneous Coronary Percutaneous Coronary 
Intervention (PCI)Intervention (PCI)

The advantages of Primary PCI The advantages of Primary PCI 
High 85High 85--95% infarct vessel patency rate95% infarct vessel patency rate
Low rates of recurrent ischemia, Low rates of recurrent ischemia, 

i f ti d th d t ki f ti d th d t kreinfarction, death, and strokereinfarction, death, and stroke
Avoidance of ICHAvoidance of ICH
Shortened LOS Shortened LOS 
Ability to treat lyticAbility to treat lytic--ineligible patientsineligible patients

Transfer for PCI in STEMI: Transfer for PCI in STEMI: 
NRMI (1999NRMI (1999––2002), 4278 Patients2002), 4278 Patients

4.24.2<90 min<90 min

% of Patients% of PatientsDoorDoor--toto--Balloon Time Balloon Time 

Nallamothu BK, et al. Circulation. 2005;111:761-767.

28.428.4>4 h >4 h 

55.455.422––4 h 4 h 

16.216.2<2 h<2 h
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D2B: Strategies Associated With a Significant D2B: Strategies Associated With a Significant 
Reduction in DoorReduction in Door--toto--Balloon Time (“Code 90”)Balloon Time (“Code 90”)

StrategyStrategy Mean reduction in Mean reduction in 
doordoor--toto--balloon balloon 

time (min)*time (min)*
Having emergency medicine physicians activate Having emergency medicine physicians activate 
the cath labthe cath lab 8.28.2

Having a single call to a central page Having a single call to a central page 
operator activate the cath laboperator activate the cath lab 13.813.8

*P<.05 for all.

Bradley EH, et al. N Engl J Med. 2006;355:2308-2320.

Having the ED activate the cath lab while Having the ED activate the cath lab while 
patient is still en routepatient is still en route 15.415.4

Expecting staff to arrive at the cath lab within Expecting staff to arrive at the cath lab within 
20 minutes after page20 minutes after page 19.319.3

Having an attending cardiologist always on siteHaving an attending cardiologist always on site 14.614.6
Having staff in the ED and cath lab use and Having staff in the ED and cath lab use and 
receive realreceive real--time feedbacktime feedback 8.68.6

Coronary 
Artery Involved Leads Type of Infarct

Possible 
Consequences

II III AV block, 

Artery, Lead, Location !Artery, Lead, Location !

RCA
II, III, 
AVF Inferior

bradycardia, 
hypotension, N/V, 

hiccoughs

RCA
V3R, 
V4R

RV 
Infarct

Increased JVD,   
CVP, 

large a waves, 
clear lungs,
AV blocks

What happened to the ST elevations ?What happened to the ST elevations ?
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MI 
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48 
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77 
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MicroembolismMicroembolism

Secondary Prevention: Secondary Prevention: 
Additional Class I RecommendationsAdditional Class I Recommendations

Complete smoking cessation/no exposure to Complete smoking cessation/no exposure to 
environmental tobacco smokeenvironmental tobacco smoke

Statin goal: LDLStatin goal: LDL--C <100 mg/dLC <100 mg/dL

2007 ACC/AHA STEMI Focused Update

gg gg

–– Consider LDLConsider LDL--C <70 mg/dLC <70 mg/dL

Daily physical activity 30 min/d, min 5 d/wkDaily physical activity 30 min/d, min 5 d/wk

Annual influenza immunizationAnnual influenza immunization

Avoid NSAIDs whenever possibleAvoid NSAIDs whenever possible

Antman EM, et al. J Am Coll Cardiol. 2008;51:210-247.

Complications of MIComplications of MI
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