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Autoregulation of Cerebral Blood Flow:

Time to revise our thinking? 

Disclosures:  None        Disclaimer:  I am not an intensivist



( "Pressure"  =  Mean  Arterial  Pressure  )

The lower limit of CBF autoregulation



Misunderstandings

1.   The lower limit of adult CBF autoregulation

(LLA) is probably a MAP that is greater than 

you were taught.

2.   We ñget awayò with MAPs < the LLA because 

there is a substantial CNS blood flow reserve in 

most adults. But, many clinicians are not aware 

of that reserve and fail to recognize situations 

in which it may not  be present.



They have resulted in too much

ñpermissive hypotensionò

in contemporary adult anesthesia.



Changes in CBF caused by independent alterations in PaCO2, PaO2 and

blood pressure.   ñAnesthesiaò (Ed., RD Miller) 1st,  2nd,  3rd,  4th editions.



The effects of blood pressure reduction on CBF 

in non-anesthetized volunteer subjects
Morris et al., Surg Forum 4: 140-3, 1953

1. 100 62 54 ­ 39

2. 111 66 51 ­ 30

3. 100 65 49 ­ 36

4. 124 63 75 ­ 36

5. 101 78 64 ­ 45

6. 96 54 56 ­ 40

7. 125 60 51 ­ 43

Mean 104  ­ 62 57 ­ 39
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ñAnesthesiaò (Ed., RD Miller):  5th, 6th, 7th editions.



The ñrulesò might be different 

during general anesthesia

Cerebral vasodilators

Inhibition of sympathetic response to hypotension

But we should prove it rather than simply assumeit!



So  what ?So  what ?

ñIôve had lots of patients who were OK 

after MAPs in the 50ôs and 60ôs.ò



Answer:  Erosion of the physiologic reserve.

Symptoms

Cell Death

The ñreserveò protects patients in the event of hypotension
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Trouble occurs when the reserve has 

already been compromised by:

1. Reduced resting flow/Impaired autoregulation
e.g., head injury, SAH, spinal cord injury

2.  Raised local tissue pressure
e.g., spinal stenosis, retraction, ¬ICP, ¬intraocular pressure

3. Unrecognized hypertension 

4. CNS vascular disease; Collateral loss or variation

5. Anemia

6.  Hydrostatic BP gradients
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Cerebral circulation and metabolism 

after severe traumatic brain injury:
The elusive role of ischemia

ÅñDuring the first 6 hours after injury, CBF was low ( 23 ± 5 )"

ÅñFocal CBF was < 18 in 1/3 of patients studied within 6 hrs of  

injuryò 

Bouma et al., (MCV / Neurosurg), J Neurosurg 75: 685-93, 1991
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J Neurosurg 95: 756-63, 2001

Adult TBI; GCS 3-13

Sedated, ventilated.

Conclusion:  ñAutoregulation was disturbed . . . .  when ABP was

too low (ABP < 75 mmHg).ò
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