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Table 5. General characteristics of a sample of 91 patients during accident litigation suffering
from LWIS, without contact trauma, as well as without cerebral concussion or contusion.
Parameter Number Percent
Total=91 (91=100%)
Males 51 56.0
Females 40 44.0
Mean +
value STDev
Age 45.6 13.5
Weight 75.0 15.3
Height 171.6 8.6
Systolic blood pressure 129.0 17.7
Diastolic blood pressure 79.0 11.5
Years passed since the accident 6.0 5.1
Number of previous medical findings 11.8 11.3
Number of previous medical expertises 34 3.6
Number of previous medical findings/diagnoses 0.8 0.7
Number of DD confirmations 2.4 2.5
Maximal value of DD 0.5 0.4
Minimal value of DD 0.1 0.2
Number of the different medical specialities 5.0 24

The main descriptive data of this sample are presented
in Table 5. As Table 5 shows, these patients had
complaints of the LWIS for a long time, and were
repeatedly investigated by many different medical
specialists prior of coming to us. The degree of disability
(DD), was established several times, in most of the cases.
The difference between the maximal and the minimal
mean values of the DD established for the same case,
i.e.; 0.50 and 0.09 respectively, shows the great
discordance between different medical expertises and
appears to be unacceptable. Once more it reflects the
uncertainty of the doctors as it concerns the neuro-
sensorial disturbances, and appeared as late complications
of the whiplash injury.

From the main sample of 91 cases with LWIS, we
extracted three distinct subsamples. The first comprised
all the cases who subjectively complained of tinnitus.
In the second subsample were included those cases in
whom the presence and the characteristics of tinnitus
could be objectivated through an audiometric method,
i.e., the masking of the tinnitus.

In the third subsample were included those cases who
suffered from the so-called Hypersensitive Ear Syndrome
(HES) (Claussen 1985). In this syndrome, the appearance
of the pathological ear noise, i.e., tinnitus, is caused by
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extrinsic noises. Therefore, the audiological investi-
gations by the tinnitus masking method mostly cannot
determine the presence of the tinnitus at the moment of
the examination. On the other hand, it can be demon-
strated through audiometrically measurable changes of
the bandwidth of the acoustical dynamics, that in these
patients the exposure to stronger noises or/and sounds
induces an extremely intensive and painful tinnitus.
The audiometrical results then were underpinned through
analyses of the acoustical pathway.

The subdivision of the main sample from the point of
view of the above described criteria is presented in
Table 6.

All the patients were investigated through a detailed and
systematic history. The percentage distribution of the
most important non-acoustical subjective symptoms in
the above described samples of patients is presented in
Table 7.

Table 7 shows that in all the samples other sensorial
disturbances are considerably present.

Table 8 combines the data concerning the hearing
disturbances with those concerning the tinnitus. In the
HES-group not all the patients suffered from tinnitus at
the time of investigation.
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Table 9. Percentage distribution of the qualitative subjective characteristics of tinnitus and other
ear-complaints in four samples with LWIS.

LWIS Subjective Maskable HES
Parameter ear noises tinnitus

91 =100% 73 =100% 19 =100% 34=100%

Pulsating right ear 1.1 1.4 5.3 0.0
Pulsating left ear 4.4 5.5 10.5 5.9
Rustling right ear 18.7 23.3 31.6 20.6
Rustling left ear 19.8 24.7 31.6 294
Humming right ear 8.8 11.0 10.5 5.9
Humming left side 8.8 11.0 10.5 5.9
Whistling right ear 31.9 39.7 57.9 353
Whistling left ear 33.0 41.1 52.6 41.2
Hissing right ear 5.5 6.8 5.3 5.9
Hissing left ear 7.7 9.6 53 59
Right ear pressure 12.1 15.1 15.8 11.8
Left ear pressure 13.2 16.4 10.5 11.8
Right otalgia 9.9 12.3 15.8 8.8
Left otalgia 7.7 9.6 10.5 5.9
Other feelings 8.8 11.0 10.5 0.0

When analyzing the qualitative characteristics of the ear
sensations, the highest incidence of the complaints is
found in the sample of patients with maskable tinnitus
(Table 9).The clinical experience showed that in the case
of the LWIS, symptoms like otalgia or pressure in the
ear may accompany tinnitus. Their presence can be due
to traumatical changes induced during the accident in
the maxillary sinuses, as well as in the temporo-
mandibular joints.

Many patients could also give details about the temporal
variations of the tinnitus, i.e., their duration and/or the
moment when they most frequently occurred (Table 10).
Many patients reported the presence of several complaints
and disturbances which we considered as being compli-
cations of the tinnitus (Table 11).

All the patients were asked to make a personal subjective
estimation of the evolution of their complaints, since the
moment of the accident (Table 12)

Table 10. Percentage distribution of the data concerning the moment of appearance and the duration
of tinnitus in four samples of patients with LWIS.

LWIS Subjective Maskable HES
Parameter ear noises tinnitus

91 =100% 73 =100% 19 =100% 34 =100%

Permanent tinnitus 22.0 24.7 63.2 14.7
Alternating tinnitus 55.0 68.5 42.1 58.8
Maximum in the morning 1.1 1.4 0.0 0.0
Maximum in the evening 2.2 2.7 53 29
Tinnitus with fluctuating 8.8 11.0 15.8 11.8
Intensity
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Table 14. Percentage distribution of the results obtained through the pure tone

LWIS Subjective Maskable HES
Parameter ear noises tinnitus

91 =100% 73 =100% 19=100% 34 =100%

Normal hearing 11.0 8.2 0.0 11.8
Pancochlearly impaired 13.2 15.1 15.8 5.9
hearing
Low tone affection 8.8 8.2 0.0 59
Middle tone affection 6.6 6.8 0.0 11.8
High tone affection 56.0 58.9 84.2 67.6
Deafness 3.3 2.7 0.0 0.0

Two of the 91 patients were not able to make a personal
estimation concerning the evolution of their disease.

In all, the patients were given complete neurootometrical,
i.e., audiometrical and equilibriometrical investigations.
The results of the pure tone audiometry investigation were
classically classified in normal hearing, pancochlearly
impaired hearing, low tone hearing loss, middle tone
hearing loss, high tone hearing loss, deafness, for each,
i.e., right and left ear. Thereby taken into consideration
only hearing losses of perception type, assessed by the
bone conduction testing. The results are presented in
Table 13 for the right ear and in Table 14 for the left
ear.All the patients were reviewed with speech, reflex
and dynamic audiometrical tests. The characteristics of
the ear noises were specifically investigated through the
tinnitus masking method. The state of the acoustical
pathways was investigated by means of the acoustically

evoked brain stem potentials as well as the acoustically
evoked late (cortical) potentials. The results are presented
in Table 15.

For functionally verifying and differentiating the site and
the type of the lesion, we performed in every case very
complex objective and quantitative equilibriometric
investigations, e.g., the vestibulo-ocular, the retino-ocular,
and the vestibulo-spinal tests, as well as the eye move-
ment coordination test and the visually evoked cortical
potentials (VEP). The vestibulo-ocular and retino-ocular
reactions are investigated by the method of polygraphic
electronystagmography and the vestibulo-spinal reaction
by cranio-corpo-graphy with simultaneous computer
analysis. The vestibulo-vegetative reactions are
permanently monitored by a simultaneous EKG-
registration.

Table 15. Percentage distribution of the pathological brain stem and cortical acoustically evoked potentials
in four samples of patients with LWIS (ABEP=Acoustic Brainstem Evoked Potentials;
ALEP=Acoustic Late (Cortical) Evoked Potentials)

LWIS Subjective Maskable HES
Parameter ear noises tinnitus

91 =100% 73 =100% 19 =100% 34 =100%

Right side disturbance
of ABEP 64.8 67.1 89.5 58.8
Left side disturbance
of ABEP 65.9 67.1 94.7 67.6
Right side disturbance
of ALEP 58.2 57.5 47.4 64.7
Left side disturbance
of ALEP 53.8 53.4 63.2 58.8
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injury, we can affirm that even the simple, non-contact
whiplash injury can be the cause of long lasting, cronic
polisensorial disturbances. As it was shown above,
tinnitus plays a special role in the complex mosaic of
these multisensorial neurootological functional distur-
bances. By means of the modern functional neuro-
otological network analysis we can contribute much to
clarify and to verify the disabling complaints which
appear in the late whiplash injury syndrome. This is very
important on one side for the medical expertise and on
the other hand for the correct diagnostic and therapeutical
evaluation of these patients.
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