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Figure 2. Pure-tone audiogram, Case 2. 

After 8 weeks of Ginkgo biloba therapy, the patient 
exhibited a clear subjective improvement of the tinnitus 
condition. Rotation to the left produced an intense pro­
longation of the earlier finding of shortened latencies 
and an adjustment of the latencies during clockwise and 
counterclockwise rotation (Figs. 3,4; see Table 2). 

Case Report of Competitive Kinesthetic 
Therapy Group: Case 3 

A 62-year-old male patient had suffered from bilateral 
tinnitus of the severe, disabling type for 8 years. Evi­
dent in the pure-tone audiogram was a moderate high­
tone slope. The perceived auditory quality of the tinni­
tus was a loud murmur, and a side localization no 
longer was possible. The noise could not be masked. 
No other neurootological complaints, such as vertigo or 
dizziness, were reported. The results of the VestEP test 
are shown in Table 3. Shortening of the latencies (espe­
cially the late waves) can be seen during rotation to the 
right. In addition, the clinician should recognize a slight 
CD shift of the curve toward negativity. In left rotation, 
shortening of the latencies is less clear, but a clear shift 

of the curve toward negativity is found, especially in 
the late waves (Fig. SA). 

After 4 weeks of competitive kinesthetic therapy, 
clear subjective improvement of the tinnitus was noted 
in terms of reduced volume and generally improved 
perception of quality of life. Additionally, however, ob­
jective measurements clearly indicated a normalization 
of the VestEP findings. Rotation to the right and to the 
left demonstrated an intense prolongation of the earlier 
finding of shortened latencies (see Table 3) and a disap­
pearance of the negative DC shift (Fig. SB). 

DISCUSSION 

Fundamentall y, the character of the electro graphical 
VestEP changes in the group of tinnitus patients is that 
of irritation. In our study, we have used the common 
mastoid as a referential electrode. Consequently, poten­
tial differences between the referential point (which is 
practically electrically silent) and each one of the scalp 
electrodes (which is electronegative with respect to the 
reference point) reflect the gradient of the relative corti­
cal electronegativity during vestibular stimulation. 

Table 2. Latencies of the Vestibular Evoked Potentials Before and After Ginkgo bi/oba Therapy for Tinnitus: Case 2 

Measurement 

o 
1 wk 
8 wk 
Normative values 

Clockwise Rotation 

Wave III (msec) 

320 
350 
355 

336 ::!: 18 

Wave IV (msec) 

580 
615 
535 

476 ::!: 16 

Connterclockwise Rotation 

Wave III (msec) 

300 
350 
370 

336::!: 18 

Wave IV (msec) 

490 
610 
575 

476 ::!: 16 
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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 

Wave I Wave II 
Stimulus (msec) (msec) 

Rotation to the right 
Pretherapy 80 135 
Posttherapy 100 205 

Rotation to the left 
Pretherapy [10 220 
Posttherapy [25 2[5 

Normative values (avg. ± SD) 77±1O [82 ± 9 

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 

Figure 5. Vestibular evoked potentials 
on left rotation (A) before therapy and 

A 

(B) after therapy in Case 3. B 

Wave III Wave IV Wave V Wave VI 
(msec) (msec) (msec) (msec) 

315 435 530 680 
390 490 695 790 

330 480 600 705 
365 490 625 795 

336 ± 18 476 ± 16 632 ± [9 802 ± [9 

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-
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pehtlve 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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