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Introduction: The effects of increased 50 mm Hg. At a lower CPP of 26 mm Hg, CBF
ntracranial pressure (ICP) on cerebral blood decreases. However, cerebral cortical oxygen

flow (SBF), cerebral cortical oxygen consump-
tion ( 02), and cerebral fractional oxygen
extraction (E) were studied in newborn lambs.
Methods: Newborn lambs (3 to 10 days of age)
were anesthetized with pentobarbital, para-
lyzed with pancuronium, and ventilated to
maintain constant arterial blood gases. ICP
was elevated by infusion of mock CSF over two
minutes into a catheter placed in the right
lateral ventricle. ICP was then maintained
at a constant level by means of a CSF reservoir
connected to the ventricular catheter. CBF
was measured with the radiolabelled micro-
sphere technique. Reference blood flow

samples were taken by constant pump with-
drawal from a catheter in the brachiocephalic
artery. A sagittal sinus catheter was used
for cerebral venous blood samples. Cerebral
cortical oxygen consumption was calculated
using the cerebral arteriovenous difference
of oxygen content and CBF. Fractional ex-
traction was obtained as the ratio of cere-
bral oxygen consumption to cerebral oxygen

delivery. Measurements were taken at base-
line, and after 5, 15 and 40 minutes of ele-
vated ICP.

Results: 1In one group of lambs (n=8) moder-
ate elevation of ICP to a cerebral perfusion
pressure (CPP) of 48+ 2 mm Hg (+ SE) produced
a small increase in cerebral fractional oxy-
gen extraction that was statistically signif-
icant at 5 min (Table I). There were no sig-
nificant changes in CBF or Vg;. In a second
group of lambs (n=8) severe elevation of ICP
to a CPP of 22 + 2 mm Hg at 5 min and 26 + 3
mm Hg at 15 and 40 min, was associated with
a decrease in CBF at all times. Cerebral
fractional oxygen extraction increased signi-
ficantly as noted in Table II. There were
no significant changes in ¥g;.

Discussion: With moderate elevation of ICP
to a CPP of 48 mm Hg, CBF is maintained. Thus
cerebral blood flow autoregulation in the
face of elevated ICP is intact in the newborn
lamb down to perfusion pressures of at least

consumption in the newborn lamb is maintaineg
by an increase in cerebral fractional oxyge§
extraction at this level of CPP. Therefore
a substantial 0 extraction reserve existg
to maintain 0y uptake at perfusion pressures
well below the lower limit of cerebral blood
flow autoregulation.
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Table I. Effect of Moderate Elevation of IC
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(* = p<.05 from control) (mean + SE) (n=8§
Control  5min 15min  40minj
ICP mmHg 10+2 36+4 35+6 37+4%
, MABP mmHg 84+4 85+4 86+7 84+58
- CPP mmHg 74+4 48+1 52+2 48+23
CBF 63+5 56+8 58+9 68+6
ml/min/100g
Vo2 3.65+.3 3.52+.44 3.61+.4 3.61+.2
ml/min/100g

Extraction .48+.03 .57+.03* .53+.04 .53+.0
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Table II. Effect of Severe Elevation of ICP
(n=8)

Control 5min 15min 40min
ICP mmHg 742 6345 64+5 63+58
MABP mmHg 86%5 86%5 89%5 89%43
CPP mmHg 78%6 22%2 26%3 26+3g
«Q

CBF 53+6 3745* 37+4* 37+48
ml/min/100g %
. o
Vo2 3.44%.31 3.44+.28 3.31+.33 2.87+.1§
ml/min/100g 8
S

Extraction .51+.05 .72+.05* .66+.04* .64+.06*
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