Auditory Brain-Stem Potentials With
Unilateral Pontine Hemorrhage
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uncertain.’ Although anatomical and
physiological studies in animals indi-
cate that components occurring after
wave III are generated in the brain
stem contralateral to the stimulus,'?
Chiappa et al** and others® have pre-
sented clinical-physiological correla-
tions in a few patients that suggest
a brain-stem source ipsilateral to the
stimulated ear. We studied these
potentials in a patient who had a
unilateral pontine hemorrhage; the
results in this study suggest an ipsi-
lateral source for wave V and bilateral
source for wave IV.

PATIENT AND METHODS

The patient was 56 years old, somnolent,
but easily arousable. He could respond to
commands, and was severely dysarthric.
He had no lateral eye movements; there
was intermittent ocular bobbing. He had a
good down gaze, with coarse downbeat
nystagmus. There was a marked right low-
er motor-neuron seventh nerve lesion.
There was also left hemiparesis, with
increased extensor tone on the left; plantar
flexion and triple flexion responses were
present on the left. Computed tomography
showed a unilateral right-sided pontine
lesion extending superiorly to the quadri-
geminal plate cistern and fourth ventricle.
Electroencephalography showed mild dif-
fuse slowing. The unilaterality of the hem-
orrhage was confirmed at postmortem
examination, which disclosed only a small
extension across midline at the level of the
trapezoid body (Fig 1).

Auditory brain-stem evoked potentials
were recorded at bedside (amplifier band-
pass: 80 to 1,600 Hz). Stimulus intensity
was 85-dB hearing level. Potentials were
recorded in response Lo independent stimu-
lation of each ear. Rarefaction click rate
was 5/s. Electrode linkage was from scalp
location C, to each earlobe. An automatic
artifact rejection facility was used.
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RESULTS

Evoked potential waveforms are
shown in Fig 2. Stimulation of the left
ear evoked a normal complex of waves
with clearly resolved positive compo-
nents peaking at 2.0 ms (wave I), 3.3
ms (wave III), 4.8 ms (wave 1IV), and
6.0 ms (wave V). Stimulation of the
right ear evoked clearly resolved com-
ponents at 2.1 ms (wave 1), 3.756 ms
(wave III), and 4.6 ms (wave IV). A
wave V was not seen.

Fig 1.—Auditory brain-stem evoked potentials
in response to independent stimulation of left
and right ears. Two replications are shown.
Stimulation of left ear evoked clear waves |, lli,
IV, and V; stimulation of right ear evoked
waves |, lll, and IV.
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Fig 2.—Sections of brain taken one week after recordings shown in Fig 1. Left, Level
of trigeminal nerve; center, level at midpons; right, level of midbrain just caudat to
inferior colliculus. In left section, extension of lesion across midline is seen.

COMMENT

This patient had a sharply demar-
cated right-sided pontine hemor-
rhage, which extended from just
above the pontomedullary junction up
to the midbrain (Fig 2). A clear wave I
is seen in response to stimulation of
either ear. For right ear stimulation,
wave II is clearly absent (a normal
variant), Wave I is clearly present in
response to right ear stimulation; for
left ear stimulation, a smaller-ampli-
tude wave (3.3 ms), which could repre-
sent wave Il or a foreshortened wave
II1, is seen; this is possibly a reflection
of extensive damage at the level of the
trapezoid body. Stimulation of the
right ear (ie, ipsilateral to the lesion)
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failed to evoke a wave V, whereas
stimulation of the left ear (contralat-
eral to the lesion) evoked a clear wave
V. This suggests a brain-stem source
for wave V, which is ipsilateral to the
stimulated ear. Wave IV was present
in response to either left or right ear
stimulation. These results are in
agreement with clinical data pre-
sented by Chiappa et al.** Starr and
Squires” presented topographical
mapping studies in response to con-
densation click stimuli and arrived at
similar conclusions concerning the
generator(s) of wave IV. A 1983 study
in animals® indicated an ipsilateral
source for the P4 wave (analogous to
the human wave V).
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