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Stroke



CEREBRAL AUTOREGULATION
under normal physiologic condition



Many studies showed that …
Cerebral autoregulation become impaired after stroke.

Making penumbral tissue vulnerable to alteration 
in blood pressure



A meta-analysis review of 
23 studies about stroke and 
autoregulation

Progressive deterioration of 
cerebral autoregulation in 
the first 5 days after stroke 
and recovery over the next
3 months



Mohan, Keerthi M., et al. "Risk and cumulative risk of stroke recurrence: 
a systematic review and meta-analysis." Stroke 42.5 (2011): 1489-1494.

Following an initial stroke, patients are at a significantly higher 
risk of a further stroke compared with the general population.

The highest risk of a recurrent event is within the first month.
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Incidence of spontaneous hemorrhagic transformation in all 
patients with stroke has been reported to range from 15-43%.

The rate of hemorrhagic conversion has been reported to 
increase by 7% when associated with anticoagulant.



Early hemorrhagic 
transformation 9%
• AF
• Large anterior stroke
• Cardioembolic
• High NIHSS score
• Anticoagulant and 

antiplatelet

Stroke. 2008 



Cardiac and aortic surgery: risk of stroke
Need to perform under cardiopulmonary bypass machine

Need to use systemic heparin (high dose)

Hypothermia and non-pulsatile flow affects cerebral autoregulation

In complex open aortic surgery, deep hypothermia and circulatory arrest 
cause disruption of blood flow to brain

Cardiac and aortic operation itself carry risk of stroke



• Altered cerebral 
blood flow during 
CPB

• Increased 
cognitive 
dysfunction with 
or without clinical 
stroke



Operative mortality 

• Early stroke: 
28.8%

• Delayed stroke: 
17.9% 

• No stroke: 2.4%
• (P<0.001)



Stroke occurred in 
10.3% of patients 

Hospital mortality  
• Stroke group: 

21% 
• No stroke: 2.7%



Prospective analysis of 
1000 patients

71 patients with Hx of 
stroke matched with 142 
patients in control group



So…
Cardiac and aortic surgery should be 
delayed in all patients with stroke
EXCEPT STROKE FROM ACUTE AORTIC DISSECTION



Stroke from malperfusion



•102 type A AOD patients
•Initial neurologic symptoms 29%
•2/3 of patients with neurologic symptoms have chest pain vs 
94% in patients without neurologic symptoms

•Postoperative neurologic complications 
47.5%

•Mortality rate is higher in patients with 
preoperative stroke but not significant

•Preoperative hypotension seems to be a 
predisposing factor toward perioperative 
stroke but not significant



•151 type A AOD patients

•Preoperative stroke in 16 patients (Rt hemispheric 81%)

•Aortic repair under profound hypothermic circulatory arrest and RCP

•Overall hospital mortality 18.8% (3/16)

•100% mortality (2/2) in patients who did not undergo surgery (devastated coma and aortic rupture)

•Among patients undergoing surgery, regarding neurological status 14% completely recovery, 43% 
improve, 43% remained the same and worsened in none

•80% of patients underwent surgical repair within 10 hr. had improvement in neurological status



27 patients with coma (defined 
as GCS < 11 on arrival at the 
hospital; mean GCS = 6.5) 

21 immidiate repair in 5 hr

6 initial manage medically (3 
convert to Sx-delay group)

Hospital mortality was 14% 
in the immediate group and 
67% in the delayed group 

Full recovery of consciousness 
was achieved in 86% of 
patients in the immediate 
group and in 17% in the 
delayed group 



Ischemic vs Hemorrhagic stroke



• 556 patients with IE 
complicated by ischemic 
stroke

• 198 underwent valve 
replacement Sx post stroke
• 29.3% early surgical 

treatment (1-7 days)
• 70.7% late surgical 

treatment (>7 days after 
stroke)

• No significant difference in 
in-hospital mortality rates 
and death after 1-year 
follow-up

No apparent survival benefit in delaying otherwise indicated valvular 
surgery in IE patients after ischemic stroke.

Clinical Infectious Diseases 2013;



Multicenter cohort of 1345 
episodes of left-sided IE

340 neurological complication 

• 192 ischemic stroke

• 86 encephalitis

• 60 hemorrhage  

• 2 abscess

Moderate to severe ischemic 
stroke and brain hemorrhage 
were found to have a 
significant negative impact on 
the outcome of infective 
endocarditis 

The risk of postoperative bleeding appears to be low in cases with:
• small ischemic strokes - when surgery is performed immediately  
• moderate-severe cases - when the intervention takes place after 2 

weeks 
In hemorrhagic stroke, postpone valve replacement for ≥4 weeks**

Circulation. 2013;127:2272-2284. 





Risk for recurrent intracranial 
hemorrhage increases 5-fold 
when warfarin is resumed

Risk of recurrent bleeding with 
resumed warfarin is higher 
than is the risk of ischemic 
events without anticoagulation 

Resumption of warfarin can 
therefore be delayed by more 
than 1 month after the index 
event 

Optimal period for resumption 
of anticoagulation seems to 
occur between week 10 and 
week 30 





• 14,030 patients with 
aortic stenosis 
underwent SAVR

• 616 patients with prior 
stroke 

• 13,414 patients without 
prior stroke

• Risk of ischemic stroke 
and MACE increased in 
patients with stroke less 
than 3 months prior to 
surgery



Take home message 
• In hemorrhagic stroke – delayed Sx for at least 4 weeks

• In ischemic stroke
AOD typeA - surgery as soon as possible, unless coma > 5 hours
Cases with minor brain injury - if urgency, go on surgery 
Moderate damage – wait and imaging to confirm no hemorrhagic transformation
Elective surgery - wait 3 months or more 



Cardiac and aortic surgery is not a true elective surgery. 
Timing of surgery after stroke is crucial.

The risk-benefit assessment between recurrent stroke in early cardiac surgery 
and occurrence of the cardiac event in non-operative management 

needed to be considered



The risk-benefit assessment between recurrent stroke in early cardiac surgery 
and occurrence of the cardiac event in non-operative management 

needed to be considered

Cardiologist

Neurologist

Cardiac surgeon
PATIENT

Fighting together !



Thank you for your attention 


