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Learning Objectives 
• Understand the role of AF in the risk 

of ischemic stroke 
• Recognize the main neurological 

complications of infective 
endocarditis 

• Discuss the risk of cerebrovascular 
events and cognitive decline after 
cardiac revascularization 

• Evaluate the risk of ICH in patients 
treated with LVAD or ECMO 



Outline 

• Embolic stroke 
•  Infective Endocarditis 
• Coronary revascularization 
• LVAD 
• ECMO 
• Cardiac Arrest 



Cardioembolic Stroke 

• One of the most common mechanisms of 
ischemic stroke and probably the most 
common in the elderly 

• Main risk factor: Atrial Fibrillation (or 
flutter, persistent or paroxysmal) 

• Other risk factors:  
Mechanical valves (mitral > aortic) 
Infective or marantic endocarditis 
Severe left ventricular dysfunction (mural 
thrombi, apical aneurysms) 

Atrial myxoma 



Ø Heart Dis and Stroke Stats – AHA 

If incidence stable 

If incidence continues to increase 

Up to 12 million by 2050 just in the US 



Stroke 2014;45:1208-14 



• Diagnostic yield by phases 
ECG on admission     7.7% 
In-hospital serial/continuous ECG  5.1% 
Ambulatory Holter     10.7% 
Prolonged ambulatory monitoring  16.9% 
•  Overall diagnostic yield   23.7% 
•  When including 20% of patients with 

known AF before the stroke/TIA à a 
total of 39% of stroke pts can be 
estimated to have AF 

Lancet Neurol 2015;14:377-87 



Lancet 2019; 394:861-867 



AF and Stroke: How are they related? 

LAA thrombus 

Implications 
•  AF should precede CVA 
•  Control of AF may  

prevent CVA 
•  LAA closure prevents CVA 

AF 

Diminished LAA 
contraction Atrial myopathy 

Mechanical 
dysfunction/ 

thrombus 
Implications 
•  AF burden predicts risk 
•  No temporal association 

between AF and stroke 
•  Role of LAA depends on 

which tissue affected 

AF (marker of 
disease burden) 

Vascular  
Risk Factors Inflammation 



Stroke Prevention in AF 

• Chronic Anticoagulation 
-  DOACs have half the risk of ICH 

compared with warfarin 
-  Aspirin does not really work 

• Left Atrial Appendage Occlusion 
-  Reserved for patients who cannot 

tolerate chronic anticoagulation 
 
 



Infective Endocarditis 

• Focal or diffuse neurological 
complications: 
-  Cerebrovascular embolism 
-  Intracranial Hemorrhage 
-  Microbleeds 
-  Encephalopathy 
-  Seizures 
-  Brain abscess/meningitis 
-  Visual changes  



Ischemic Stroke in IE 

•  Incidence 6-31% 
• Presenting feature in 14% (75% of 

embolic strokes occur at presentation) 

• Brain emboli in autopsy: 50-60% 
• Risk greater with virulent organisms 
• Recurrence very low after full course 

of antibiotics with good response 



Intracranial Hemorrhage in IE 

•  ICH, SAH, hemorrhagic conversion 
• Septic arteritis à mycotic aneurysms 
• Risk factors: Anticoagulation 

     Staph aureus 
     IVDA 
     Large infarcts 
     Delay in starting ATB   



Prevention and Treatment 

• Prompt antibiotics 
• Valve surgery when indicated 
• Avoid anticoagulants 
•  Treat mycotic aneurysms 







Coronary Revascularization  
• Stroke is an uncommon but severe 

complication of coronary 
revascularization 

• Main risk factors are older age and 
previous stroke 

• Risk is lower with PCI (0.2% to 0.4%) 
than with CABG (1% to 3%) 

• Silent infarctions much more common 
• Most strokes are thromboembolic 











Challenges of managing  
post-CABG stroke 

• Delayed recognition 
• High, if not prohibitive risk of IV lysis 
• Patients may be less stable to 

undergo endovascular intervention 
• Stroke is not always caused by 

thromboembolism 



Silent cerebral infarctions 

Nat Rev Cardiol 2013;10:696-706 



Cognitive decline after CABG 
• A recent meta-analysis concluded that 

there is little if any evidence of persistent 
cognitive decline after CABG 

• However, there is still insufficient 
information on whether some patients may 
be at higher risk 

• No interventions (off-pump, hypothermia, 
minimal vs conventional extracorporeal 
bypass) proved beneficial in reducing the 
risk of persistent cognitive decline  

Ann Intern Med 2015;163:107-17 



Cognition after CABG:  
goes but comes back 

Neurosci 
Behav Rev 2012 



LVAD 

•  Intracranial hemorrhage     
(intracerebral > subarachnoid >subdural) 

•  Ischemic infarction 
• Seizures 
• Cerebral hypoperfusion 
• Cognitive impairment 



Expert Rev Cardiovasc Ther. 2018;16:909-917 





CV events with LVAD 

• Mortality rate much higher after ICH 
than after ischemic stroke 

• Highest with early ICH 
• Major drop in chances of getting 

heart transplant 
• Optimal timing of reinitiation of 

anticoagulation after large infarction 
or ICH remains unclear 



ECMO 
•  Intracranial hemorrhage 
•  Ischemic infarction 
• Seizures 
• Cerebral hypoperfusion 
• Encephalopathy 
• Cognitive impairment  
• Brain death 
 



ECMO 
• Rates of neurological complication are 

highly variable (15-50%) depending on 
definitions, age of patients, type of 
ECMO and indications 

•  Ischemic stroke or ICH: 5-10% (risk 
greatest in the first week) 

• Brain complications are leading 
causes of mortality (especially ICH has 
74% mortality rate) 

•  Possible risk factors for ICH: VA ECMO, greater 
fluctuations in CO2 upon connection, low platelet 
count, sepsis, hemolysis, renal failure  



Key Messages 
• AF and atrial cardiopathy are a major 

and growing risk factor for stroke 
•  Infective endocarditis primarily 

causes a septic arteritis 
• PCI and CABG still have a 0.2-3% risk 

of clinical stroke and risk of higher in 
older patients with previous stroke 

•  ICH is a major cause of death in 
patients treated with LVAD or ECMO  






