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Introduction. Brainstem auditory
evoked potentials (BAEPs) are stable, repro-
ducible submicrovolt signals that have been
used clinically to test auditory function,
to diagnose demyelinating disorders, to
localize brainstem lesions and to determine
brain death. 1In order to evaluate the use-
fulness of BAEPs in monitoring brainstem
integrity during neurosurgical procedures,
we investigated the effects of intracranial
pressure (ICP), systemic blood pressure
(BP), temperature, and acid-base status in a
series of acute experiments on 16 cats.

Methods. BAEPs were recorded on adult
cats (1.7-5.2 kg. body-wt.) after induction
with intraperitoneal Pentothal and Gallamine,
after cannulation and placement of burr
holes and after every reversible change in
one of the parameters of the study. A click
stimulus was delivered monaurally at 1l/sec.
for 100Ysec. duration with 60 dB intensity
and positive polarity through earphones to
the cat. Averages of 1024 responses were
recorded in a NICOLET CA 1000 with a band-
pass of 150-1500 Hz. Intracranial pressure
was measured by a ROCHE epidural fiberoptic
transducer. Cerebral blood flow was measured
by a thermal diffusion flow probe. Intra-
cranial pressure was manipulated with an
epidural Fogarty catheter. Temperature was
controlled with a heating pad. Arterial
blood gases were changed by setting differ-
ent ventilatory parameters. Systemic blood
pressure was changed by both hypertensive
(Ephedrine) and hypotensive agents (Nipride).

Results, Statistical significance of
latency and amplitude values were tested
with analysis of variance and the Pearson
Product-Moment Correlation. Decreasing
temperature in the range of 40.2°C - 28.8°C
was identified with prolonged latencies of
the BAEP waveform. Surgical manipulation,
BP changes and pH changes had no significant
effect on the BAEP. Acute reversible
increases in ICP resulted in reduced wave
latencies and amplitudes. This effect was
more evident as a latency change. At levels
of ICP exceeding CBF, the waveform was
abolished.

Discussion. This experimental model
was designed to test the effects of some
parameters associated with neurosurgical
procedures on the BAEP. We confirmed pre-
viously described effects of temperature on
this signal. We showed that acute increases
in ICP can be detected by BAEP changes.

This was a reversible effect unless CBF was

compromised. The potential usefulness of
the BAEP as a monitor during posterior fossa
craniotomy is based on these features: the
signal is stable and reproducible, it is
derived by low risk, non-invasive tech-
niques, it is quantifiable and resistant to
many drugs including anesthetics (ethrane
and alcohol may be exceptions). Interpre-
tation of waveform changes depends on
controlling variables that effect the BAEP.
We have described another factor, ICP, that
influences the BAEP. This has to be con-
sidered together with the other parameters
that affect the waveform: maturation,
stimulus intensity, temperature, and
species differences.
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Brainstem auditory evoked responses from the
cat are recorded at different intracranial
pressures. Note the reproducibility of the
waveform by superimposition., Ag-AgCl skin
electrodes were used so that vertex positi-
vity was recorded with the ipsilateral
pinnae electrode. A third electrode was
attached to the contralateral pinnae. Elec-
trode impedance was less than 3 K<%t,
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