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Summary. A case history is reported to demonstrate
that electrophysiological testing (brainstem auditory
evoked potentials, BAEP and stapedius reflex) may
fail in the search for cerebello-pontine angle tumours.
The clinical history began with repeated episodes in-
dicating a disorder of the vestibular system. Repeated
testing of BAEP exhibited normal curves before and
after surgery on the right side. This case serves as a
reminder that normal BAEP do not necessarily ex-
clude the presence of an acoustic neuroma develop-
ing in the immediate vicinity of the vestibular nerve.
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Introduction

It is widely assumed that brainstem auditory evoked
potentials (BAEP) are especially important for the
early diagnosis of acoustic neuroma. Several authors
have stressed the high percentage of 85% to 100% ab-
normal BAEP in cerebello-pontine angle tumours
(Bockenheimer et al. 1984; Bonafé et al. 1985; Clemis
and McGee 1979; Clemis and Mitchell 1977; Egger-
mont and Don 1986; Eggermont et al. 1980; Hart et
al. 1983; Maurer et al. 1982; Robinson and Rudge
1983; Selters and Brackmann 1977; Thomsen et al.
1982). This has led to the widely accepted assumption
that normal BAEP in a patient with complaints clini-
cally indicating an acoustic neuroma exclude this diag-
nosis. This is not correct in all cases as demonstrated
by the present case history, and discussion on the
limits of the method.

Methods

The BAEP were recorded simultaneously from both mastoids
against a Cz reference electrode (platinum needles, DISA 25 C
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04) following rarefaction click stimulation with pulses of 100 us
delivered monaurally over shielded earphones 70dB SL at
11.9¢/s. The bandpass of the recording system was set at 100Hz
to 3kHz. The resolution of the averager was 1024 data points.
Normal values for latencies, inter-peak latencies (IPL), side
differences and the amplitude relation IV/V versus I were de-
rived from our own control group (Buettner et al. 1983, see
Table 1).

The CT scans were performed on a third generation scan-
ner (Somatom DRH, Siemens AG, Erlangen) with a 512 x 512
matrix. For air-CT-cisternography, 3 ml air was introduced and
both cerebello-pontine angles were examined successively.
Slice thickness was 2mm.

Magnetic resonance imaging (MRI) was performed using a
superconducting system operating at 1.5 T field strength (Mag-
netom, Siemens AG, Erlangen) using a head coil of 30 cm dia-
meter. Following spin echo sequences for T;-(400ms TR, 30 ms
TE) and T,-weighted images (1600 ms TR, 120 ms TE), an ad-
ditional study was done after injection of paramagnetic MRI-
contrast medium (gadolinium DPTA, Schering AG, Berlin).
Slice thickness was 8 mm.

Case Report

A 29-year-old male presented with a 5-year progressive gait
ataxia and episodic vertigo attacks for 2 months before admis-
sion. Neurological investigations revealed gaze nystagmus,
ataxia of stance and gait. Hearing was only slightly affected on
the right side according to audiometry (Fig.1). Caloric testing
showed a loss of excitability on the right and the stapedius re-
flex was normal. The CT scans at bone window setting and
plain x-ray films in Stenvers projection demonstrated bilateral
widening of the internal acoustic canals. Plain and enhanced
CT scans did not reveal any tumour, but T;-weighted MRI
showed a soft tissue signal within the left internal acoustic
canal, suspicious of neuroma. Only air-CT-cisternography
(Fig. 2) showed bilateral, for the most part intra-canalicular tu-
mours. The MRI showed a large neuroma on the left side.

A sequence of four BAEP recordings (three before, one 17
days after surgery; Fig.4) demonstrated essentially normal
waves on the right side with respect to latencies and amplitudes
of all components. On the left, the IPL I-III (2.4 ms) was at
the upper limit of normal and 0.3 ms longer than on the right
side. This did not constitute an abnormal finding according to
our criteria. The same was true for the IPL I-V side difference
which was also normal. The contralateral recordings (not
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Fig.1. Audiometry before and
following surgery. Before surgery,
the stapedius reflex was normal,
audiometry showing a low-tone
deficit of 20 dB on the right side,
normal values before and following
surgery on the left side. Following
surgery, there was a pancochlear loss
of 40dB on the right side

post " N,

Fig. 2. Bilateral, for the most part intra-canalicular acoustic neuroma as demonstrated by air-CT-cisternography (arrows)

shown in Fig. 4) did not reveal any additional information in Discussion
this case. The patient had the tumour on the right removed
surgically. Histology of the 9 X 7 X 6 mm tumour specimen re-

vealed a neuroma type A following Antoni. Post-operative . . .
hearing loss consisted of a 40dB pancochlear deficit, the BAEP This report does not dispute the importance of BAEP

were completely normal. Post-operative recording exhibited for early diagnosis of cerebello-pontine angle tumours.
larger potentials and an earlier peak I. It is recognized that BAEP are very important in early
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Fig. 3. Magnetic resonance imaging of bilateral acoustic neuroma. The tumours were best shown on gadolinium-enhanced T;-
weighted images on the right (arrows; 400ms TR, 30 ms TE). For comparison, the unenhanced scan on the left
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Fig. 4. Brain stem auditory evoked
potentials (BAEP) before and
following surgery on the right side.
Three recording sessions before
surgery documented the reproducibil-
ity of the BAEP at least with respect
to latencies and inter-peak latencies.
Although on the left the inter-peak
latency I-III was at the uppermost
limit of normal and by 0.3 ms longer
than on the right side, it was not
judged to be abnormal. The poten-
tials on the right side were quite
normal. Following surgery potentials
on the left side were essentially
unchanged, on the right side they
exhibited even larger amplitudes.
The peaks I, III, and V are indicated
by latency values on either side

Table 1. Normal values of BAEP with averaged latencies and limits (3 SD) according to our control group (Buettner et al. 1983)

I II III v \'

? <40 years 1.5(0.5) 2.6(0.5) 3.5(0.5) 4.7 (0.6) 5.3(0.5)
Q =40 years 1.5(0.5) 2.6(0.5) 3.6(0.5) 4.6 (0.6) 5.5(0.5)
3 <40 years 1.5(0.5) 2.6(0.5) 3.6(0.5) 4.7 (0.6) 5.4(0.5)
3 =40 years 1.6 (0.5) 2.6 (0.5) 3.6(0.5) 4.7 (0.5) 5.5(0.6)
Inter-peak latencies (IPL) Inter-peak side differences

I-1I I-11X I-v In-v [-1I I-1I1 I-v m-v
1.1(0.4) 2.0(0.4) 3.85(0.6) 1.8 (0.5) <0.3 <0.4 < 0.4 [ms}] <04

Side differences of single peaks < 0.5ms
Amplitude relation IV-V/I > 1.0
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diagnosis because the method is sensitive, easily re-
producible, non-invasive and cheap. The method may
be even more sensitive and specific when certain mod-
ifications of the procedure, for example, narrow band
click stimulation, are applied (Eggermont and Don
1986). Although most authors report the high sen-
sitivity of BAEP, it is important to stress possible
false-negative recordings in acoustic neuromas and
the presumed reasons for them. The case reported il-
lustrates this fact. The question why this is possible is
tentatively addressed in the following.

Depending on location, speed of growth and size
of the tumour, different types of abnormalities of
BAEP have been described (Robinson and Rudge
1983; Maurer et al. 1982), although the overall corre-
lation between type of abnormality and tumour size
was poor. Eggermont and Don (1986) described a dif-
ferentiation between large and small acoustic
neuromas by additional use of narrow band click
stimulation. This procedure seems to be promising,
and deserves further studies.

It is self-evident that a tumour becomes symptoma-
tic at a time specific for the individual tumour and that
this holds for all methods which may be used to detect
the tumour (imaging procedures and electrophysio-
logical methods). In electrophysiological methods ab-
normalities can only be detected when information
processing or transmission of the system tested are af-
fected, so when the tumour is just beginning to grow or
when only a neighbouring structure is affected no ab-
normality is detected.

This report is very unusual in that two acoustic
neuromas with radiological signs of enlargement of
the internal acoustic canal exhibited normal BAEP.
Therefore, from theoretical reasons the side differ-
ences of the inter-peak latencies I-V are diagnosti-
cally not applicable. With respect to this finding, it is
important to recognize that almost all of the so-called
acoustic neuromas in reality stem from the vestibular
part of the VIIIth nerve (Crowe and Hardy 1936;
Henschen 1915). This agrees well with the finding that
this patient’s history began with vestibular symptoms
and that caloric irrigation revealed an unresponsive
horizontal canal on the right. Other tests used in the
search for a cerebello-pontine angle tumour were
similarly unrevealing (stapedius reflex, the routine
CT scan (with and without enhancement) and audio-
metry). The audiometry was abnormal but instead of
showing the typical high-tone deficit, it exhibited a
20 dB low-tone deficit only on the right, although the
tumour was larger on the left. The definite diagnosis
of two tumours in the cerebello-pontine angle was
possible following air-CT-meatography and MRI
using paramagnetic contrast enhancement (Figs.2
and 3).

This report demonstrated that electrophysiological
testing always needs critical interpretation, that nor-
mal electrophysiological findings cannot exclude pro-
cesses in the vicinity of the system tested or in status
nascendi and that clinical symptoms should have the
leading role in indicating the diagnostic procedures.

As far as acoustic neuromas are concerned, air-
CT-cisternography and gadolinium-enhanced MRI
are very sensitive methods for the detection of even
small, largely or totally intra-canalicular tumours.
These methods should complement at an early stage
the otherwise sensitive, non-invasive and comparably
cheap procedures (audiometry, caloric testing and
BAEP) in clinically suspicious cases and final pre-
operative imaging.
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