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Adequate cerebral perfussion

during Cardiopulmonarybypass

Present by R1
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Case 1

A 23y/o male with VSD noted since borne.

Dyspnea while exercising was noted and

progressively in recent one month.

He was transferred by Dr.s OPD , and

suggested operation for VSD repairing.
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Case 2

No other cardiac disease or systemic disease

was told.

No known allergy.

No specific family history.

No other specific past history or operationhistory.


	
7/30/2019 Adequate Cerebral Perfussion During Cardiopulmonary
Bypass

4/26

Case 3

Right hand A-line was set awakedly

Then induction with fentanyl, pentothal, and

esmeron. Desflurane was used for maintain.

Right internal jugular vein CVP was set

after induction.
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Case 4

BP around 110/60 mmHg, SpO2 100, and

EtCO2 around 30 before CBP.

After sternotomy, total CPB was performed.

Then the cardioplegia was infused without

cooling.

The BP was dropped to 30 mmHg after

CPB.
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Case 5

The BP returned to 37 mmHg after a whilewith CPB flow rate 3-3.5
L/min/m^2.

Neosynasin 2 amp was given during thebypass period.

The BP increased to 60-80 mmHg when the

drug was given, but would dropped to 35mmHg after a while.
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Case 6

The total CPB period was about 1 hours,

and then the CPB was weaning smoothly.

The BP returned to 100/60 mmHg after

weaning from CPB.

No blood transfusion during the operation.

The patient was then send to 4A1.


	
7/30/2019 Adequate Cerebral Perfussion During Cardiopulmonary
Bypass

8/26

Case 7

The patient was extubated at 7:00 pm with

stable vital sign.

No significant neurological defect was

noted after patients conscious recovered.
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Question

Is the mean aterial pressure enough to

provide adequate cerebral blood flow during

total CPB period for this case?

Is there other factors would affect CBP

during CPB?
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Factors affecting cerebral blood

flow during CPB

Pressure-flow autoregulation

Temperature

Pharmacological Agents

Carbon dioxide

Hemodilution
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Pressure-flow autoregulation-1

Initial BP drop during CPB1. Blood viscosity decreased

2. Lowers SVR due to hemodilution

Persistent BP drop during CPB1. Poor venous return

2. Pump malfunction3. Pressure-transducer error

4. Unrecognized aortic dissection.
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Pressure-flow autoregulation -2

MAP = Pump flow X SVR

1) Pump flow2-2.5 L/min/m^2

2) Keep MAP around 50-80 mmHg

3) During deep hypothermia (20-25 ), MAPas low as 30 mmHg may
still provide

adequate CBF. Vasoconstrictive agent may used if BP

low.
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Pressure-flow autoregulation -3

If BP > 100 mmHg, the HTN is said to

exist.

Management:

1) Decreasing pump flow.

2) Increasing gas conc.

3) vasodilator
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Temperature-1

Paper present by Martin and colleagues in

1994 showed a high stroke rate in warm

heart surgery group.

Paper present by James V. OConnor, M.D.

in 1985 showed no neurological changes or

histological evidence of cerebral hypoxiaunder circulatory
arrest with profoundly

hypothermia
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Temperature-2

Hypothermia protects the brain duringischemia by:

1. Diminishing high-energy phosphatedepletion.

2. Inhibiting excitatory neurotransmistter

release.* These can limit the extent of ischemic

damage.
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Temperature-3

The affects of hypothermia in CBF and

CMRO2 :

CBF : decrease in a linear fashion.

CMRO2 : decrease exponentially

a. Q10 ratio

b. 7%/C reduction in temp.
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Temperature-4

Different degree of hypothermia

Moderate ( 26-32 C )Ventricular fibrillationoccur below 28-29 C-
cardioplegia immediately!

Deep ( 22-26 C )

Profound (
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Temperature-5

Accurate temperature is needed especially

during rewarming on CPB :

Cerebral metabolic requirements can exceed

brain oxygen delivery.

Accelerate ischemic pathologic changes and

increases the area at risk from ischemia.
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Temperature-6

Brain cools and rewarms at a slower rate

than peripheral sitessignificant

temperature gradients exist.

Brain temperature : naso-

pharyngeal, esophageal, and pulmonary

artery temperature are within 1 C of braintemperature during
circulatory arrest phase.
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Pharmacological agents-1

Anesthetic agents :

Volatile anesthetic agentsdose-

dependant reductions in CMRO2isoflurane

Barbiturateparallel dose-dependent

reductions in CBF and CM2RO2. High dose narcotic agentreduction
both

CBF and CMRO2.
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Pharmacological agent-2

Vasoactive agents :

1. Phenylephrine - does not adversely affect

CBF or CMRO2.

2. NTG and nitroprussidedid not alter

CBF and CMRO2.

3. Calcium channel blockernimodipine

can increase CBF and decrease CMRO2.
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Carbon Dioxide

Cerebral vascular resistance is markedly

affected by PaCO2.

Elevating PaCO2 levels may cause

sufficient vasodilation ( ~ 4% increase in

CBF per mmHg ).

During CPB, hypothermia influences

PaCO2, consequently CBF.
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Hemodilution

Non-blood containing priming solutionattenuates any potentially
detrimental

effects from increased blood viscositysecondary to
hypothermia.

Hemodilution would decrease the oxygen-carrying capacity, and
potentiate ischemicinjury.

*Keep the Hct around 20~25% !
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Cerebral emboli-1

Can be demonstrated in virtually all patients

during CPB.

May be gaseous or particulate.

Gaseous macroemboli cause death within

24 hrs.

Gaseous microemboli produced a wide

range of neurologic outcomes.
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Cerebral emboli-2

Detected by :

1. Pre-op echocardiography or TEE

2. Transcranial Doppler of middle cerebral a.

The most important is using all possible

measures to reduce the number of

microemboli during the operative

procedure!!!
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Thanks for your

attention!!!
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