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Introduction ; No-reflow

• First decribed in the kidney in 1959, “Renal 

ischemia with failed reflow”

• Cardiac no-reflow first reported in animal (dog) 

models of the heart, 1974

• Acute myocardial infarction no-reflow first 

published 1992 

(Ito H et al. circulation. 1992 May;85(5):4699-705.)



No-Reflow

• No reflow, defined as the presense of 

✓ (TIMI) flow grade ≤2

✓ (TIMI) flow grade = 3 , 

,but myocardial blush grade < 3



Diagnosis ; No reflow

Angiography Electrocardiogram Cardiac MRI

In the cath lab Pre-dischargeIn the CCU
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Incidence ; No-reflow

• PCI case : 0.6 to 3.2(%)

• Primary PCI : 8.8 to 11.5(%)

✓ STEMI : 4~15(%)

• Rotational atherectomy up to 16(%)



Pathophysiological Mechanisms 

Distal 

embolization
Ischemic injury

Indivisual

susceptibility
Reperfusion 

injury



Infarction; a two-component damage

Reperfusion

injury

Ischemic

injury



• female sex 

• age > 65 

• hypertension, diabetes, hyperlipidemia

• CHADS2-VASc score ≥ 3

• delayed presentation to the cath lab for STEMI patients 

: mild to moderate renal insufficiency, and increased inflammatory markers. 

• Angiographic risk factors include high thrombus burden, plaque 

composition reperfusion time > 6 hours

• SVG PCI, and lesions longer than 15 mm.

Predictors of No-reflow



Consequences of No-reflow





Prevention – before the procedure

1. Diabetes : 

• Optimal blood sugar control before the procedure

2. Hypertension :

• control of Hypertension : animal studies suggest HTN maybe 

associated with increase risk of no-reflow

3. Hyperlipidemia : STATIN

• Reduction by 4.2% (meta analysis)

• Probably by the pleotronic effects (platelet adhesion inhibition and 

thrombosis, improvement of endotherial function)



Drug Mechanism of action Dose

Nitroprisside

• Relaxes vascular smooth muscle of arteries and veins

• Decreases venous return Preload /LVEDP & afterload

• Hypotension. Dose as much as BP permit

• 50~200µg

Intra coronary

• 70µg/kg per min

Intra Venous

Adenosine
• Endogenous, short acting, antiplatelet effect 

• Potent arterial smooth muscle vasodilator

• Conduction AV block

• 50~200µg
Intra coronary

verapamil
• Relieve small vessel spasm

• improve Ca(2+) homepstasis in ischemic myocardium

• 100~250µg
Intra coronary

nicorandil
• Relieve small vessel spasm

• Reduce Ca(2+) overload and neutrophil activation 
• 1.67µg/kg per min

Intra Venous

Abciximab • Improve TIMI flow decrease thrombus bueden.

• Risk : Bleeding

Prevention – During the procedure



Nitroprusside

• Relaxes vascular smooth muscle of arteries and veins

• Decreases venous return Preload /LVEDP & afterload

• Hypotension. Dose as much as BP permit



Adenosine ; REOPEN AMI Trial

• Endogenous, short acting

• Vasodilator + antiplatelet effect 

• Potent arterial smooth muscle vasodilator

• Conduction AV block



Verapamil

• Calcium channel blocker, smooth muscle dilator

• Relieve small vessel spasm

• improve Ca(2+) homepstasis in ischemic myocardium

• Not able to demonstrate clinical benefit



GP IIb/IIIa inhibitors : Abciximab

• Mechanism : inhibit platelet aggregation

• Improve TIMI flow decrease thrombus burden.

• The potential benefit observed with intracoronary abciximab

in DM patients but requires further studies

✓Risk : Bleeding



Intacoronary vs Intravenous

Death Reinfarction



Infusion ; Inta-coronary Route

Proximal

Guiding catheter

• Inexpensive

• Less selective

• Systemic effects

Distal

Microcatheter

• Thrombectomy devices

• Infusion in microcircuratory

bed

Intralesional

Perforated balloon 

Catheter

• Additional cost

• Cotrolled and targeted 

drug delivery





Main drugs treatment of No-Reflow



Algorithm of management and treatment 

of the no-reflow phenomenon

No-reflow

Bradycardia Hypotension Bradycardia

1. Nitroprusside

2. Abciximab

1. Adenosine

2. Nitroprusside

3. Verapamil

YES No

YES No YES No

1. Adenosine

2. Abciximab

1. Adenosine

2. Abciximab



✓ Adjunctive strategies

• Mechanical intervention

1. Thrombus aspiration

2. Distal Protection device

3. Direct stenting vs Defferred stenting

( % Avoid high pressure stenting  / post dilation )

4. Hemodynamic support

Prevention – During the procedure



1. Thrombus aspiration



Primary PCI with or  

Without Manual Thrombectomy



Manual aspiration 

Thrombectomy

1. Thrombus aspiration





2. Distal Protection in ACS



3. Defferred stenting(A) vs Direct stenting(B)

(A)

(B)



3. Direct stenting vs Defferred stenting



3. Direct stenting vs Defferred stenting



3. Direct stenting vs Defferred stenting



3. Direct stenting vs Defferred stenting



3. Direct stenting vs Defferred stenting



3. Direct stenting vs Defferred stenting



4. Hemodynamic support

Perfusion improvement



4. Hemodynamic support



Potential 

strategy

1. Prevention : Optimal BP, glucose control, Statin

2. Open blood vessel however possible

• Consider mechanical aspiration

3. As soon as some flow

• If hypertensive, consider nitroprusside 

• If borderline BP, consider adenosine

• Place temp wire before RCA administration

• Might avoid nitroprusside

• If bradycardia, Might avoid adenosine

4. Consider deffered stenting in STEMI setting



Conclusion
1. In patient undergoing CHIP PCI, an unmet needed exist for the prevention and 

treatment  of No-reflow

2. No-reflow is associated with larger infarc size, reduced EF, and higher mortality in 

patients with CHIP, especially in STEMI setting

3. Evidence on the treatment of no-reflow remains limited

• Intracoronary vasodilators are preferred

• The potential benefit observed with intracoronary abciximab in DM patients but 

requires further studies

• May consider thrombectomy

• Treat the patient and manage hemodynamic instability

4. Future perspectives


