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"My brain, that's my second favorite organ."”.




"
Brain Injuries

Focal infarction Hemorrhagic stroke
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Brain Injuries: Hypoperfusion
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Incidence of Stroke after Various
Surgical Procedures

Procedure Risk of Stroke (%)
General surgery 0.08-0.7
Peripheral vascular surgery 0.8-3.0

Head and neck surgery 4.8

Carotid endarterectomy 5.5-6.1

Isolated CABG 1.4-3.8
Isolated valve surgery 4.8-8.8
Combined CABG and valve surgery 7.4

Aortic repair 8.7

Selim M, NEJM 2007
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Mechanism of Perioperative
Stroke

Selim M, NEJM 2007



Predictors of Perioperative Stroke

Age >= 62 years ; —o—i 3.9(3.0-5.0)
MI within 8 months E i 38(24-6.0)
Acute Renal Failure e 36 (2.3-5.8)
History of Stroke ; o 29(23-38)
Dialysis P —e—i 23(1.6-3.4)
Hypertension i L 20(1.6-26)
History of TIA P 1.9(1.3-286)
COPD - 1.8(1.4-24)
Current smoker it—o—c 15(1.1-1.9)
BMI 35.0 -40.0 r—o—ci 06(0.4-09)
Adjusted Odds Ratio

(85% Confidence Interval)

Mashour G, Anesthesiology 2011



/5 y.0. man was admitted for partial
thyroidectomy. During the last year, he
experienced two episodes of reversible ischemic
neurologic deficits involving the right eye and left
arm and leg. He also had chronic atrial
fibrillation, and NIDDM. During the procedure, he
developed an episode of rapid atrial fibrillation at
130 bpm. On emergence from anesthesia, he
had a left hemiplegia. The CT showed multiple
bilateral cerebral infarcts.
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Etiology of Perioperative Emboli

m Activation of the hemostatic system and reduced
fibrinolysis after surgery

m Dehydration, bed rest
m Withholding of antiplatelet or anticoagulant therapy

m Atrial fibrillation



"
Timing of Surgery in Relation to Stroke

How long should general surgery be delayed after stroke?

Autoregulation is impaired after stroke for approximately
two weeks

Allow at least 1 month to elapse between a moderately
large ischemic stroke and surgery

Bond R, Cerebrovasc Dis 2004
McKhann G, Stroke 2006



Large artery stenosis and surgery

m  Asymptomatic carotid stenosis does not increase the stroke risk

m Patients with symptomatic carotid artery stenosis should undergo
CEA or CAS

m In patients having both coronary and carotid artery stenosis, the

symptomatic lesion should be treated first with a staged procedures

Evans B, Neurology, 2001
Naylor A, Eur J Vasc Endovasc Surg 2002



Perioperative Management of Antiplatelet
and Anticoagulant Medications
m Bridging anticoagulant therapy with heparin or LMWH should be

considered for the majority of patients who require temporary
interruption of warfarin therapy

m Aspirin therapy should be continued throughout the perioperative
period (CEA, low risk of hemorrhagic complications)

m Clopidogrel is is usually stopped for at least 1 week because of the
risk of perioperative hemorrhage

Taylor D, Lancet 1999
Weber A Br J Clin Pharmacol 2001



A 55 y.0. woman underwent arthroscopic shoulder
surgery in the beach chair position. She
received an interscalene block and general
anesthesia. On emergence from anesthesia
the patient was unable to follow commands
and had left hemiplegia. CT scan revealed a
large right-sided anterior cerebral and middle
cerebral infarct. The CT angiography and MRI
imaging of the carotid arteries did not
demonstrate any pre-existing condition of
those vessels.
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" A
Beach Chair Position
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Mechanisms of Ischemia

»Supply Demand Imbalance
»EXxcess Neurotoxic Factors
»Lack of Neurotrophic Factors

»Delayed Processes (i.e. inflammation,
apoptosis)



Putative Cascade of Events In

Cerebral Ischemia

Irpamment of function [‘pemembra’)
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Cerebral Protection: Definitions

* Prevention
Methods to reduce injury

« Neuroprotection
Therapy initiated before the injury

 Neuroresuscitation
Treatment instituted after the insult

« Neurorestoration
Brain remodeling which improves a functional
outcome



Potential Interventions

m Increase CBF in the B
ischemic territory

m Reduce cerebral metabolism =
m Reduce intracranial pressure =

m Suppress seizures and O
sympathetic discharge

Inhibit excitatory
neurotransmitter activity

Prevent Ca and Na influx
Inhibit lipid peroxidation
Scavenge free radicals

Promote antiapoptotic
proteins

Inhibit apoptotic enzymes



"
Is Neuroprotective Therapy Just a

Fantasy Invented by Basic
Scientists?

m Timing
m Age and associated iliness

m Morphological and functional differences
between the brain of humans and animals

m Discrepancies on the outcome measures and
functional outcomes

m Plasma concentration of drugs and side
effect
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Hypothermia

m Cerebral metabolism is
reduced by 5-7%/1°C

m Suppresses excitotoxins
and oxygen radicals

= Reduction in edema and
inflammatory responses

Perioperative hypothermia
triples the incidence of
adverse myocardial events

Impairs immune function

Decreases collagen
synthesis

Reduces platelet function

Decreases activation of the
coagulation cascade
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Hypothermia and Cardiac Arrest
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Statins After Ischemic Stroke and
Transient Ischemic Attack

An Advisory Statement From the Stroke Council, American Heart
Association and American Stroke Association

“Based on results of numerous large-scale randomized trials, the vast
majority of patients with a history of ischemic stroke or transient
ischemic attack could benefit from statin use”

Stroke 2004; 35:1023
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Physiologic Modifiers of Ischemic
Outcome

m Cerebral perfusion pressure
m Blood glucose

m PaCO,

m Seizure prophylaxis

m Body temperature



Final Thought

If the human brain were simple enough for us to
understand it, we would be too simple to understand it



