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Figure 3. Vestibular evoked potentials on right rotation (A) before therapy and (B) after therapy in Case 2.

Figure 4. Vestibular evoked potentials on left rotation (A) before therapy and (B) after therapy in Case 2.
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Table 3. Latencies of the Vestibular Evoked Potentials Before and After Competitive Kinesthetic Therapy for Tinnitus

Wavel Wave 11 Wave 111 Wave IV Wave V Wave VI

Stimulus (msec) (msec) (msec) (msec) (msec) (msec)
Rotation to the right

Pretherapy 80 135 315 435 530 680

Posttherapy 100 205 390 490 695 790
Rotation to the left

Pretherapy 110 220 330 480 600 705

Posttherapy 125 215 365 490 625 795
Normative values (avg. = SD) 77 =10 182 =9 336 = 18 476 £ 16 632 = 19 802 = 19

Electronegativity is a fundamental neurophysiological
category. If an afferent influx of impulses occurs in
vertically oriented cortical neurons at a high frequency
for a longer period, wavelike excitatory postsynaptic
potentials will be generated at the superficial dendritic
arborization. This produces widespread depolarization
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Figure 5. Vestibular evoked potentials
on left rotation (A) before therapy and
(B) after therapy in Case 3.

of the cortical neuronal elements. This prolonged depo-
larization of the superficial structures caused by sen-
sory afferentation manifests itself by a negative shift in
the EEG, in particular the negative DC-EEG potential
shift [7]. However, this high level of spontaneous activ-
ity could be caused either by hyperactive neurons or by
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hypersensitive (i.e., low-threshold) neural structures.
Both hyperactivity and hypersensitivity can be caused
by loss of inhibition [8]. Shulman [9] postulated a
“final common pathway for tinnitus” in all patients
with tinnitus of the severe, disabling type in the medial
temporal lobe system. Perfusion asymmetries in the
hippocampus-amygdala complex were demonstrated
by single-photon emission computed tomography
(SPECT). He stated the presence of a “paradoxical
memory” for an aberrant auditory signal within these
brain structures. In a further complex process, transfor-
mation of the perceived sensory phenomena into the af-
fective component of tinnitus (e.g., moods, emotions,
disturbed sleep, stress, anxiety, general behavior) is
performed in these structures of the limbic system.

Perfusion asymmetries in tinnitus patients are dem-
onstrated in other work by Shulman et al. [10] and
Shulman and Goldstein [11] using SPECT. Using
positron emission tomography in patients with unilat-
eral tinnitus, Lockwood et al. [12] recorded increased
activity in the contralateral hippocampus and the con-
tralateral lenticular nucleus, respectively. Their study
demonstrated connections between the acoustic and the
limbic systems. The hippocampus was shown to be
strongly involved in learning and memory. A bilateral
destruction of the hippocampus leads to a loss of the
ability to learn new things. In addition, affected patients
are not able to remember things they had learned a
short time before the destruction of the hippocampus.
The long-term memory remains relatively unchanged.

Connections between the limbic and acoustic sys-
tems have been subject to discussion for a long time.
Acoustic hallucinations in a temporal lobe epilepsy oc-
cur in the frame of an “epileptic aura.” Animal trials
provided evidence that glutaminergic pathways play an
important role in this context. If inhibitory gamma-
aminobutyric acid—related interneurons are blocked,
which normally inhibit the effect of the excitatory
glutaminergic system, seizures are induced [13].

EGB 761 influenced excitatory states of the vestibu-
loacoustic system and is effective in the treatment of
central excitatory tinnitus. These first results of tinnitus
therapy by means of EGB 761 in 5 patients and of com-

62

Schneider et al.

petitive kinesthetic therapy is 20 patients are very
promising. It is postulated that these methods will open
a new direction in the treatment of tinnitus.
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