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Revascularization in Non STEMI
(Culprit vs Complete)



Early Invasive Strategy in 
Non STEMI ACS

•• GuidelinesGuidelines
• Trials
• Surveys
• Real Life



Urgent invasive strategy ( 2-15% of ACS ):
� Severe ongoing angina
� Profound or dynamic ECG changes
� Major arrhythmias
� Haemodynamic instability

Non STE ACS

EHJ 2007;28:1598-1660



Intermediate to high-risk :
� Angiography within 72 h

� revascularization when possible and indicated.

� Or - Medical stabilization
� angiography based on the clinical course .

In low-risk patients: 
� Non-invasive assessment of inducible 

ischaemia prior to discharge 
� If positive, coronary angiography should be 

performed

EHJ 
2007;28:1598-1660
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Bavry, A. A. et al. J Am Coll Cardiol 2006;48:1319- 1325

Meta-Analysis: RR of all-cause mortality 
early invasive vs. conservative therapy

follow-up of 2 years



Bavry, A. A. et al. J Am Coll Cardiol 2006;48:1319- 1325

RR of all-cause mortality - as a function of 
time



Mehta S et al. N Engl J Med 2009;360:2165-2175

Primary & Secondary Outcome at 6 Months (TIMACS)
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ACS Swedish Registry: deaths in 14-day survivors of ACS 
in relation to revascularization (n=21,912)

Ulf Stenestrand,  Lancet 2002; 359: 1805–11



Revascularization Conservative

ACS Swedish Registry: discharge medication

Ulf Stenestrand,  Lancet 2002; 359: 1805–11



In-Hospital Outcomes by Early Invasive Management

Bhatt  D L, JAMA. 2004;292:2096-2104.



Bhatt, D. L. et al. JAMA 2004;292:2096-2104.

Unadjusted In-Hospital Mortality Rates by Early Cat heterization Among Risk Categories 
Determined From Presenting Clinical Characteristics



Bhatt, D. L. et al. JAMA 2004;292:2096-2104.

Discharge Care Patterns by Early Invasive Managemen t



EHS – ACS II -multivariate analysis for predictors of 1-year

Tal Hasin, Am J Cardiol 2009; 103:772–778



Real life

• Real life is better reflected in surveys 

Possible explanations: 
– High risk patients – usually excluded from trials
– Some  “real life” patients – wouldn’t participate.
– Recommended medication is lower than trials
– Adherence to therapy and follow-up is reduced 



Complete Revascularization (CR) Complete Revascularization (CR) 
and Incomplete Revascularization and Incomplete Revascularization 

(IR)(IR)

� Anatomically complete : PCI of every occluded 
or stenotic epicardial vessel

� Functionally complete : PCI of every vessel 
supplying a zone of viable myocardium

� Incomplete (culprit only) : PCI only  for vessel 
responsible for signs/symptoms of ischemia



Impact of Complete 
Revascularization  

� During CABG most patients �
completely revascularized

� Complete revascularization � better
long-term outcome

CASS Registry. Circulation. 1992; 86: 446–457
Cosgrove, et al. Ann Surg. 1985; 202: 480–490.



MULTIVESSEL PCI IN STABLE 
PATIENTS



Hazards of multivessel Hazards of multivessel 
stentingstenting

Orlic D et all. JACC 2004



Orlic, D.  et al. J Am Coll Cardiol 2004;43:1154-11 60

Kaplan-Meier curve - Probability for Re-intervention  
or MACE – post Multivessel Stenting

Free of TLR 

Free of TVR 

Free of cumulative 
MACE



Kornowski  R. et al. J Am Coll Cardiol 1999;33:420- 426

Event-free survival curves for 18 months’ MACE follo wing 
one-time Single versus multivessel PCI



Hannan  E. L. et al. Circulation 2006;113:2406-2412

Adjusted survival curves for stenting: 
3 IR subgroups versus CR group



Hannan, E. L. et al. Circulation 2006;113:2406-2412

Percentage of stent patients undergoing a CABG procedure within 
3 years: 4 IR subgroups versus CR group



Valenti R. et al. Eur Heart J 2008 29:2336-2342

Cardiac survival in patients with CR when compared to 
patients with IR (CTO in multi vessel disease)



Cardiac survival in patients with CTO–PCI success w hen 
compared to patients with CTO–PCI failure

Valenti R. et al. Eur Heart J 2008 29:2336-2342



Reasons for Incomplete 
Revascularization

� Presence of 1 or more CTO 
� Serious medical comorbidities

� Severe LV dysfunction
� Dye Load (Renal Failure)
� Time Constraint
� “Culprit Only” strategy



NON STE ACS PATIENTS
MULTIVESSEL PCI



STEMI       Non -
STEMI  
Muscle Loss          time dependent           not time 
dependent 
Intervention immediate                                <72H     
Patient Condition unstable                               
stablized 
Heart Failure        unknown                                known
Renal Failure        unknown                               
known
Patient Compliance unknown                                known
Initial TIMI 3 flow * 16%                                     40%

STEMI (Primary PCI) VS Non-STEMI
(Deferred PCI) Clinical Considerations

* KAMIR registry, Korea



Brener et al, Am J Cardiol 2002

30 Day Outcome ,Death ,MI and Composite Endpoint
TACTICS –TIMI 18



Brener et al, Am J Cardiol 2002

Six Month Outcome ,Death ,MI and Composite Endpoint



Long term outcome of Multivessel Versus 
Culprit- Only Stenting in Non STE ACS (n=1240)

Shishehbor M, JACC 2007; 49:849-854

Composite of death, MI, or 
revascularization

Composite death or MI

Mortality Revascularization

P=0.04 P=0.74

P=0.72 P=0.07



P=0.09

P=0.32

Shishehbor M ,J Am Coll Cardiol, 2007; 49:849 -

Post -procedural  CK and Creatinine  increase



Flouroscopy Time 
P<0.001

Minutes

Shishehbor M ,J Am Coll Cardiol, 2007; 
49:849-854



� No randomized trials. 
� Few retrospective studies.
� No increased risk with MV Stenting in the 

setting of non-STE-ACS.
� One study:     Composite end point                            

Revascularization rate

Culprit only versus multivessel 
coronary In Non ST Elevation ACS



ESC- Guidelines

Revascularization policy should
be done on an individual basis

EHJ 2007;28:1598-1660



� Multivessel PCI in NSTE-ACS is 
recommended when:

� High likelihood of success
� Low risk of morbidity
� Moderate or large area of viable 
myocardium at risk by noninvasive testing

ACC/AHA Guidelines. Circulation 2002;106:1893-

Multivessel PCI in 
NSTE-ACS patients



• Not all NSTE-ACS patients undergo 
noninvasive testing before angiography

•Should angiography alone dictate nonculprit 
intervention?

ACC/AHA , Guidelines- Dilemma



Can history be Used to 
Predict  The Future?

o Past - strong recommendation 
against

o Current - routine practice
o Ad hoc PCI immediate after diagnostic cath
o Multivessel PCI in One Session
o Unprotected LM
o TVD
o cath during STEMI
o …



Multi vessel PCI in non STE-
ACS

oPresent – debatable

ooFuture Future –– routine practiceroutine practice



� Is feasible and safe
� Decision should be left to the 
discretion       

of the operator
� Should be limited by procedural 
length, 

contrast load and patient’s status

Recommendation : 
Multivessel  PCI in NSTE 

ACS


