Autoregulation of Cerebral Blood Flow:
Time to revise our thinking?

Disclosures: None Disclaimer: | am not an intensivist
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The lower limit of CBF autoregulation
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Misunderstandings

1. The lower limit of adult CBF autoregulation
(LLA) is probably a MAP that is greater than
you were taught.

2 . We nAget awayo with
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
Nper mi ssi ve hy

IN contemporary adult anesthesia.
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Changes in CBF caused by independent alterations in PaCO2, PaO2 and
bl ood pressur e. A An & s2dh33ds 4t aditions. E d .




The effects of blood pressure reduction on CBF

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

MAP CBF

Control ®BP Control ®BP
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
/. 125 60 51 - 43

Mean 104 - 62 57 - 39



The Lower Limit of Autoregulation: Time to Revise
Our Thinking?

Table 1. Data Regarding the Lower Limit of Autoregulation in
Nonanesthetized, Normotensive Adults

Hypotensive LLA Mean
Author Technique CBF Method (Range)

Strandgaard®  Trimethaphan/tilt 1/A-VDO2 73 + 9
Waldemar, Trimethaphan/lower 1/A-VDO2 79 (57-101)
et al.’® body negative
pressure *
captopril
Larsen, et al."' Lower body negative 1/A-VDO2 79 (563-113)
pressure/labetalol
CBFVmca 91 (41-108)
Olsen, et al.'> Labetalol/lower body 1/A-VDO2 88 (76-101)
negative pressure
Olsen, et al.’® Lower body negative 1/A-VDO2 73 (60-100)
pressure/labetalol
A-NIRS diff 79 (73-101)

Anesthesiology 86: 1431-2, 1997
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The nrul eso migrl
during general anesthesia

Cerebral vasodilators
Inhibition of sympathetic response to hypotension

But we shoutitovat rather than simagsumaet!



So what “

Nl ove had | ots of
after MAPsSs 1 n t hi



Erosion of the physiologic reserve.

Reserve
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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

Unrecognized hypertension
CNS vascular disease:; Collateral loss or variation

Anemia

S

Hydrostatic BP gradients
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Cerebral circulation and metabolism

after severe traumatic brain injury:
The elusive role of iIschemia

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

AiDuring the first 6 houa3s 53'f t

AR Focal GBFin MBaobpatients studied within 6 hrs of
I nNj uryo
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Adult TBI; GCS 3-13
Sedated, ventilated.
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