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Definition 

of high 

risk 

patient

It is the relative inability of the high-risk
patient to withstand the deleterious

hemodynamic consequences of dysrhythmia,
transient intervals of ischemia-reperfusion
injury, or the distal embolization of
atherogenic material (i.e., the

no-reflow phenomenon) associated with PCI. A
high risk patient may have significantly
attenuated cardiovascular reserve and be
increasingly susceptible to post-ischemic
stunning.



Criteria 

of high 

risk 

patient

Clinical criteria:

• Cardiogenic shock occurring within 24 h or at the start of
coronary intervention.

• Left ventricular systolic dysfunction on presentation:
ejection fraction ≤ 30-40%.

• Killip class II-IV on presentation or congestive hear
failure.

• Coronary intervention after resuscitating cardiac arrest
within 24 hours STEMI.

• ACS complicated by unstable hemomdynamics,
dysrhythmia, or refractory angina.

• Mechanical complications of acute MI.

• Age:> 70-80 years. History of cerebrovascular disease,
DM, renal dysfunction or chronic lung disease.



Criteria 

of high 

risk 

patient

Anatomic criteria:

• Intervention to an unprotected left main or
left main equivalent.

• Multi-vessel disease.

• Distal left main bifurcation intervention.

• Previous CABG including intervention to a
graft, particularly degenerated graft.

• Last remaining coronary conduit.

• Duke myocardial jeopardy score ≥8/12

• SYNTAX score ≥ 33

• Target vessel providing collateral supply to
an occluded second vessel that supplies >
40% of the left ventricular myocardium.



Criteria of high risk patient

SYNTAX > 33 Dukes J >8/12



Criteria 

of high 

risk 

patient

Hemodynamic criteria:

• Cardiac index <2.2L/min/m2.

• Pulmonary capillary wedge pressure >15 mmHg.

• Mean pulmonary artery pressure >50 mmHg.



Guidelines
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Classic VA 
ECMO for 
LV or 
Biventricular 
failure
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arterial 
LVAD 



Transvenous LVAD 



Classic VA 
for RV 
failure





Holger Thiele et al. Eur Heart J 2015;36:1223-1230



Current 
Devices
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Intra Aortic 

Balloon Pump
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Pump
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INSERTION :

- Impella 5.0 : Surgical

- Impella 2.5/CP : Percutaneous or Surgical

Motor

Differential pressure sensor

Exit

Axial Continuous flow Micro-pump

IMPELLA 2.5/5.0 = Principle of functioning





▪Veno-Arterial ECLS

▪Cardio-respiratory failure or cardiac 
failure
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ECMO Support in high risk 

Coronary Intervention 

Elective PCI in high 
risk patients and 

left main 
procedures.

Emergency PCI 
post STEMI and 

cardiogenic shock.

ECMO support for 
post infarct VSD



K
A

S
R

 A
L

A
IN

Y
 

H
IG

H
 R

IS
K

 P
C

I 14 cases

Ischemic cardiomyopathy with; LVEF<
35% multivessel disease refused by
cardiac surgery or patient because of
high mortality risk.

Viable myocardium is a prerequisite

VA ECMO inserted before procedure
and removed after stability

Duration from 4-48 hours

All completely revascularized and
discharged.











Case 2
Dr Amro Imam NHI 

and Cairo ECMO team

71 year old male

Diabetic, Hypertensive

Chronic kidney disease, Grade II nephropathy

Pulmonary fibrosis

LVEF 20%

Last coronary angiography aborted after first two 
injections due to pulmonary edema.









Take 

Home 

message

ECLS use in high risk patients may offer an 
opportunity for revascularization and 
myocardial recovery.

Selection of patients needs thorough and 
comprehensive evaluation.

Selection of ECLS depends on center 
experience, availability and cost.

ECMO availability in many centres can 
offer the suitable solution.





Thank you
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