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04. Summary:
Coordination deficits exhibiting failures in the human harmonious function of
interrelated organs, which expresses the connection between the human sensors and
the brain, can lead to dysfunctions in the bipedestal standing and walking reactions.
Especially these failures in the regular organization of human standing and walking
occur in the age above 50 but especially above 70. Besides they also occur in various
neurodegenerative diseases.
We discriminate abasia, which is the inability to walk. For instance, abasia attacticta is
characterized by uncertainty of movement due to a defect of coordination. The astasia
abasia expresses a motor incoordination with inability to stand or walk despite normal
ability to move the legs when sitting or lying down. Finally, the dystaxia ataxia
expresses a motor incoordination with an inability to stand. It depends on a failure of
muscular coordination or an irregularity of muscular action.
Special interest is drawn from clinical examples of Cranio-Corpo-Graphy patterns of
stepping and standing reactions. The recordings of CCG are quick, objective and
quantitative. This paper underlines the typical findings by CCG patterns expressing the
various pathology in the head and movements deviations, which can be read off the
CCG-chart instantaneously by the first glace from the configuration of the picture.

05. Introduction:
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Ataxia means inability to coordinate voluntary muscular movements. Ataxia in old age is
also called Presbytaxia.
In common usage, the term describes an unsteady gait. Ataxia may be characterized by
involuntary trembling of parts of the body when performing voluntary movements, by
difficulty in performing precise movements, or by disturbance in balancing the body. The
condition is a symptom of a number of different disorders, such as Parkinson's disease,
but ataxia is not a disease itself. It may be caused by an injury to, or a disease of, the
central nervous system, particularly the cerebellum, basal ganglia, or cerebrum.
Most hereditary ataxias of neurological origin are caused by degenerations of the spinal
cord and cerebellum. Frequently also other parts of the nervous system are involved. The
most common of these is Friedreich’s ataxia, named after the German neurologist
Nikolaus Friedreich.
Aging begins as soon as adulthood is reached and is as much a part of human life as are
infancy, childhood, and adolescence. During senescence, the gait may become
progressively unsteady, frequently interpreted as clumsiness. The unsteadiness further
progresses to a broad-based, lurching gait; sudden turns are extremely difficult without
falling. Tremors develop in the upper extremities and in the head. Speech is slow, slurred,
and monotonous. Skeletal degenerations and muscle weakness are common.
Human behaviour is highly dependent on the reception and integration of information
derived from sensory organs, such as the eye and ear, as well as from nerve endings in
skin, muscle, joints, and internal organs. There is, however, no direct relation between the
sensitivity of receptors and the adequacy of behaviour, because the usual level of
stimulation is considerably greater than the minimum required for stimulation of the sense
organs. In addition, an individual adapts to gradual impairments in one sensory organ by
using information available from other sense organs. Modern technology has also provided
eye glasses and hearing aids to compensate for age reduced acuity in the sense organs.
In Neurootology we are regularly confronted with Patients suffering from vertigo, dizziness,
giddiness, tinnitus, hearing deficiencies alone or in combinations. With respect to old age
the subjective signs of rocking vertigo, instability and a tendency to falling increase steadily
with growing age. Prominent signs are different forms of ataxias including
“presbydystaxia”. Nowadays we can further discriminate different forms of dystaxias by
their images of CCG recorded individual movement patterns.
A simple objective and quantitative neurootometric test for measuring the degree of
instability during standing and walking, i.e. stepping , is the Cranio-Corpo-Graphy - CCG
(Claussen, 1968). It transfers the movement patterns of head and shoulders into charts
looking like radar images.
Cranio-corpo-graphy serves several major functions - as a neurootological clinical
diagnostic test for differentiating normals from patients with peripheral vestibular or central
disequilibrium, further as a follow-up investigation testing the efficacy of a medication or a
surgery It also serves for proving malingering, for making occupational medical
judgements upon ability. Finally it helps for monitoring the patient's neurootological status
over time.
Computerised ultrasound cranio-corpo-graphy (US-COMP-CCG) now also enables us to
distinguish between lesions at various levels in the psychomotor system. Further, the
method can be used as monitor for drug trials. This method has been further developed
into human space trail of Claussen (HUSPATRAC), which easily shapes and analysis 3D head and body movements like virtual holograms.
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06. Material & Methods
Method of the ultrasound computer Cranio-corpo-graphy (US-COMP-CCG).
In different pathologies many different gait patterns have been described in relation with
various and most different diseases. Typical expressional temporo-spatial movement
patterns now can be established by means of precise functional measurements at typical
spots of interest within a virtual mathematical framework. (fig.1 -3)
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Fig.1. Marking the upright standing (and /or stepping) patient for the cranio-corpo-graphy
(CCG) at 4 typical spots of interest (M1 – M4).
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Fig.2. Coordinate system for measuring the upright standing (and /or stepping) patient
during the cranio-corpo-graphy (CCG) within a virtual rectangular mathematical
framework.
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Cranio-corpo-graphy with the newly developed ultrasound computer cranio-corpography (US-COMP-CCG) is very easily to be handled. It is an important achievement in
the toolbox of equilibriometry for regular and special neurootological investigations. (fig.3)

Figure 3.
Schematic graph of ultrasound computer cranio-corpo-graphy (US-COMP-CCG).
The patient is carrying a helmet with 2 ultrasound markers and a shoulder supports
with 2 other ultrasound markers. A computer unit in the center of the picture is
triggering the ultrasound impulses. Backwardly and above the patient are several
ultrasound receivers with microphones and data processors. The signals received
are sent to the computer unit. The computer unit calculates the spatial positions of
all the 4 ultrasound markers. It is displaying a radar image like graph with a centrally
adjusted starting point and the traces of all the 4 head and shoulder movements on
the screen (picture on the right, up). The computer program in the PC (center) is
handling the protocol, the procedure and the movement analysis.
During the recording procedure, each of the markers is producing 20 short sound
impulses per second. The trigger is operated by a central computer unit. The sound
impulses are received by a fixed set of 3 microphones in each box, being installed on
top of the test person. The sound impulses are received, processed and transmitted
to the personal computer. Finally, the run time differences between each of the
acoustic markers and each of the microphones are compared with each other by
means of a specific computer program. A computer program then establishes a
spatial image of each of the marker positions.
Storing the marker positions during a time series into a data bank allows to draw 2dimensional (US-COMP-CCG) or 3-dimensional (HUSPATRAC) images, like
trajectories, of each of the recorded marker points at the head or the shoulders
together or separately.
For clinical purposes we mainly apply this method together with the well established
polar network of cranio-corpo-graphy charts. The head and the shoulder movements
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then appear like the radar images of 4 moving objects, progressing in the same
direction, in a polar plane.
Clinically we regularly apply the ultrasound computer cranio-corpo-graphy (USCOMP-CCG) for 2 important vestibular spinal tests, i.e., Romberg's standing test,
and Unterberger's and Fukuda's stepping test.
Standing test
During the standing test, i.e. Romberg's standing test, the test person or patient is
blindfoldedly standing in an upright position in front of the computer and receiver
system. The microphone receiver unit is mounted approximately 2.2 m above the
floor level with an inclination of about 15 degrees anteriorly. (fig.3) The sound
markers are mounted above the front and the occiput of a workman's hard hat. The
shoulder markers are mounted on a special shoulder harness above both the
shoulders, pointing backwardly. By a cable the patient is permanently connected to
the computer system. The whole investigation can take place in an illuminated
environment.
At the beginning of the investigation cycle, the operator is writing the personal
identification data of the patient and the kind of investigation into the computer. Then
he is selecting the special investigation program for the Romberg's standing test.
After pressing the start button, the computer monitor is displaying a polar coordinate
network like a radar image. Then it receives the tracings of each of the marker points
within this network. So the operator can follow the progress of the investigation
during 60 seconds. At the end of the recording procedure, the computer is releasing
a sound signal. Immediately after the end of the investigation, the computer is
digitally evaluating the important data of the lateral and the sagittal sway of the
marker points. These results are graphically displayed in the radar image like chart.
They are also numerically written into a schedule right of the graphic display.
The parameters for evaluating the standing test cranio-corpo-grams are:
1. longitudinal sway in cm, (normal 1.75 to 10.53 cm),
2. lateral sway in cm, (normal 1.74 to 7.06 cm),
3. torticollis angle in degrees of the cranial torque with respect towards the
connecting line between the shoulders (normal – 8.06 (right) to + 6.08 degrees (left)).
4. area of coverage of the frontal marker in sqarecm.
An interrelated movement pattern between the longitudinal axis of the skull,
combining the frontal and the occipital light, with the transversal axis of the shoulders
allows to continuously displaying the angular instability of the neck. (Rotations of the
head towards the right and towards the left are displayed in a time extended strip
chart. This measurement is especially of importance for posttraumatic neck sprains
and neck hypermobilities.)
The protocol of the investigation and the test results are printed on a colour printer,
graphically separating all the 4 traces of the 2 head markers and the 2 shoulder
markers.
Stepping test
Basically the performance of the Unterberger's and Fukuda's stepping test is similarly
recorded like the above described Romberg's standing test.
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The investigator is identifying the patient in the computer data bank. Then he
selects the test program for the stepping test procedure. The patient is blindfolded.
He is carrying the head and shoulder markers.
At the beginning of the recording procedure, he is requested to step on the spot with
a speed of at least 1 step per second. The marker movements are recorded,
calculated and displayed in the radar image like CCG-chart. During the stepping
procedure, the patients regularly move about 1 m forward. After 60 seconds, the
computer releases a sound signal, indicating that the patient shal stop.
Then the test results are analyzed graphically and numerically. The movement
pattern is graphically adjusted to the center of a polar coordinate system, from where
the test started. This means that the starting position of the test person is not bound
to a concise starting point. The adjustment is performed by the program.
The 4 parameters for quantitatively evaluating the stepping test cranio-corpo-grams are:
1. longitudinal displacement from the starting to the end position in cm, (normal 30.03 to
113.35 cm),
2. lateral sway width during the stepping cycles measured in cm, (normal 5.17 to 16.15
cm),
3. angular deviation in angular degrees between the directions of the starting position
and the end position, (normal – 55.13 (right) to + 48.37 degrees (left)),
4. body axis spin in angular degrees in the end position compared with the
starting position (normal – 82.21 (right) to + 82.89 degrees (left)).
The patient is requested to step 80 to 100 times during one minute on the spot. After
about 30 to 40 steps he is mainly dependent on his inborn vestibular orientation system
when trying to maintain his position. Patients with peripheral vestibular lesions then
deviate to the affected side (fig.4) and additionally mostly exhibit a body spin, i. e., they
also rotate around their own axis towards the side of the lesion. Stepping is a dynamic
locomotion test needing a high degree of central coordination.
Patients with central (brainstem) lesions enlarge their sway (fig.4).
The system is also supplied with a zoom function so that we easily can enlarge tiny
head and shoulder movements or reduce overactive dystactic movements.
Higher brainstem lesions also show an increase in the width of sway in the Romberg
test CCG. The more sensitive test, however, is the stepping test.
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Fig.04- The topdiagnostically explained model graph of a central disequilibrium
shown in the stepping test (left side) and a peripheral vestibular lesion exhibited on
the right side.
Clinical interpretation: A systematic analysis of the CCGs helped by clinical statistics of
big samples revealed certain typical patterns, which were associated with lesions at
various levels in the vestibular system. An abnormally large angular deviation together
with a normal width of the lateral sway indicates a peripheral lesion (fig.4). A
desinhibited, i.e. supranormal, lateral sway in the stepping test proves to be a reliable
indicator for central dysfunctions (mostly of the cerebello-ponto-medullary type) (fig.4).
Abnormal standing sway values add to the lesion. Combined lesions, i. e., those occuring
at multiple levels, are diagnosed when the CCG pattern shows both a large angular
deviation as well as wide sway.

07. Results:
Statistical results:
The histories of our vertigo patients have been taken by means of our preprinted
questionaire NODEC III. 4 major databanks NODEC I - IV have been established
during more than 15 years from all our about 30.000 neurootological patients of both
sexes and 10 decades of ages.
Table 1 contains the major vertigo symptoms of old-age persons in relation to one of
our statistical data banks NODEC IV.
Tab. 1
Vertigo and nausea symptoms of old-age persons according to a statistical analysis
of 10335 patients from both genders and 10 decades of the neurotological data bank
NODEC IV with respect to the total sample as well as to 3 age classes
(10335=100%):
Symptoms
NODEC IV
51-60 years
61-70 years
71-80 years
10335=100%
1965=100%
1033=100%
313=100%
Rocking
39,1 %
44,9 %
49,6 %
54,2 %
sensation
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Lift sensation
Rotating
vertigo
Falling
tendency
Blackout
Instability
Sweating
Nausea
Wretching
Vomiting
Collapse

5,3 %
35,9 %

5,8 %
43,0 %

5,2 %
35,2 %

1,6 %
34,3 %

19,7 %

26,1 %

24,5 %

22,8 %

19,7 %
35,5 %
11,9 %
30,1 %
3,7 %
15,1 %
5,8 %

24,1 %
45,0 %
14,0 %
34,7 %
4,7 %
18,8 %
9,0 %

19,6 %
45,0 %
12,2 %
32,1 %
3,0 %
16,6 %
7,5 %

14,7 %
51,0 %
9,7 %
27,1 %
2,3 %
16,1 %
5,2 %

From table 1 it can easily be found that not all the vertigo symptoms show an increase
with a growing age. The most prominent signs which increase with increasing age are a
rocking sensation, falling tendency and instability. The falling tendency and the instability
objectively correlate with the body movements of the patients . During walking the patient
is staggering, unstable and swaying more than in younger years.
Casuistic results:
In the following section we want to demonstrate case wise by the results of the ultrasound
computer cranio-corpo-graphy (US-COMP-CCG) for 2 important vestibular spinal tests,
i.e., Romberg's standing test, and Unterberger's and Fukuda's stepping test how
presbydystaxia individually may express itself through the different shapes and
configurations of individually drawn images of CCG-charts..
Typical corporal scripts of standing test CCGs are depicted below, starting with a normal
standing-CCG in fig.05.

Fig.05- This ultrasound computer cranio-corpo-graphy (US-COMP-CCG) figure
exhibits a standing test CCG of a 54-year-old male suffering from little vertigo. During
1 minute of standing, he exhibits a longitudinal sway of 4.46 cm, whereas the lateral
sway only amounts to 2.32cm. The coverage of the frontal marker area only amounts
to 10.32 cm². There is a torticollis angle of only 1,12° to the left.
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This cranio-corpo-gram shows a normal sway pattern at the right shoulder (green)
and the left shoulder (red). Also, the forehead (orange) and the occiput (blue) are
normal.

Fig.06- This ultrasound computer cranio-corpo-graphy (US-COMP-CCG) picture
exhibits the results of a 1-minute standing test in a 66-year-old male. During the
standing, he exhibits a longitudinal sway of 9.12 cm, a lateral sway of 6.17 cm, area
coverage of the forehead marker of only 56.27 cm². There is a torticollis angle of
20.24° to the left.
When looking into movements of the right shoulder (green), the left shoulder (red),
the occiput (blue) and the forehead (orange), it is easy to be seen that the head
moves more than the shoulders. The surfaces of the oscillations of the head are
more than triple as big than those of the shoulders. However, the movements are
very slow when relating them to a 1 minute standing time. This is a disrhythmia with
reduced excursions during 1 minute standing. Intracorporally, the head enlarges the
sway patterns of the two shoulders.

Fig.07- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 60-years-old male suffering from a Parkinsonism. During 1
minute of standing, he exhibits a longitudinal sway of 6.46 cm, whereas the lateral
sway only amounts to 1.81cm. The coverage of the frontal marker only amounts to
11.69 cm². There is a torticollis angle of only 0.09°.
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This cranio-corpo-gram shows a strictly longitudinal sway with a normal sway
pattern at the right shoulder (green) and the left shoulder (red). However the head
hangs forwardly in front of the shoulder line.
However, the forehead (orange) and the occiput (blue) are significantly longitudinally
extended, as it mostly happens during the nodding movement of Parkinson’s
patients.

Fig.08- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 66-years-old-male of a 1-minute standing test procedure. It
shows a longitudinal sway of 13.77 cm, a lateral sway of 6.84 cm, an area coverage
of the frontal marker of 94.19 cm², and torticollis angle of 6.16°.
This configuration shows that all the four markers (right shoulder = green, left
shoulder = red, occiput = blue, front = orange) attempt to sway in a dystaxic manner
more in the longitudinal frontal axis than laterally. The head hangs remarkably in front
of the shoulder line.
However, additionally, it is seen that the patient increases his sway patterns as well
as in both the shoulders as in the head from the smaller excursion from the starting
position to a V-shaped widening by the end of the 1-minute standing procedure. This
pattern is typical of time stress dystaxias in a special combination with Parkinson`s
disease.
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Fig.09- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 66-year-old female. During 1 minute of standing, she exhibits
a longitudinal sway of 12.78 cm, a lateral sway of 11.37 cm, a coverage area of the
frontal marker of 145.31 cm² and a torticollis angle of 4.92°.
At all the four markers, i.e. right shoulder (green), left shoulder (red), occiput (blue)
and front (orange), nearly equal patterns of overshooting movements and oscillations
of a typical irregular dystactic manner are recorded.
So, this pattern exhibits a whole-body dystactic and overshooting sway with no
intracorporal differentiations between head and shoulders.

Fig.10- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 60-year-old male of a 1 minute standing test.
Longitudinal sway 10.21 cm, lateral sway 12.25 cm, coverage area of the forehead
125.07 cm², torticollis angle 11.42° to right.
The patient shows an inadequate position with the head hanging much more
backwardly off the shoulder line than normal.
All the movement patterns of the right shoulder (green), of the left shoulder (red), of
the forehead (orange) and of the occiput (blue) are dystactic.
However, the head seemingly is much too loose and sways double as much as the
two shoulders in the laterally hanging or over-extended position.
This exhibits an intracorporal distortion combined with a general dystaxia.
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Fig.11- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 66-year-old female. During 1 minute of standing, she exhibits
a longitudinal sway of 12.78 cm, a lateral sway of 11.37 cm, an area coverage of the
frontal marker of 145.31 cm² and a torticollis angle of 4.02°.
When looking at the performance of the standing test, there is a predominance
towards a lateral sway in the right shoulder (green), in the left shoulder (red), in the
occiput (blue) and in the front (orange).
These pronounced lateral sways are rather rare within our catalogue of dystaxic
patterns.

Fig.12- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 62-year-old male.
During 1 minute of standing, he exhibits a longitudinal sway of 24.34 cm, a lateral
sway of 16.48 cm, an area coverage of the frontal marker of 401.12 cm² and a
torticollis angle of 0°.
It is a very rough dystaxic pattern occurring in the same manner on the right shoulder
(green) , on the left shoulder (red) as well as on the occiput (blue) and on the front
(orange).
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This is a typical major standing dystaxia of a large scale without any directional
preference in the sense of a dystaxia ataxia, which expresses a motor incoordination
with an inability to stand .

Fig.13- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 67-year-old female.
The head and shoulder movements during 1 minute of standing procedure exhibit a
longitudinal sway of 14.13 cm, a lateral sway of 8.13 cm, an area coverage of the
frontal marker of 814.88 cm² and a torticollis angle of 2.37° towards the right.
The head (occiput: blue, forehead: orange) is rotated towards the right as well as the
right shoulder (green), whereas the left shoulder (red) oscillates in the spot mainly in
the longitudinal direction but with no oblique torsion.
This pattern shows a dystaxia with an intracorporal torsion mainly on one side (right).

Fig.14- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 52-year-old female.
During a 1 minute standing, she exhibits a longitudinal sway of 14.31 cm, a lateral
sway of 9.44 cm, an area coverage of the frontal marker of 135.9 cm² and a torticollis
angle of 15.25° towards the left.
Even the position of the head is more deflected to the left than to the midline.
The person exhibits much of dystaxic activity in the right shoulder (green), the left
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shoulder (red) and even more in the head (occiput: blue; forehead orange). In this
case, the dystaxia, which is demonstrated by irregular movements, is oscillating more
in the longitudinal direction than in the lateral direction, those together with a head
deflection towards the right shoulder demonstrates a supratentorially pronounced
deregulation.

Fig.15- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 57-year-old male.
Stepping test of 1 minute: Longitudinal sway 26.63 cm, lateral sway 12.35 cm, area
coverage of the frontal marker 328.8 cm², torticollis angle 5.32°.
The patient exhibits a dystaxia occurring as well in the right (green) as well as in the
left (red) shoulder and especially in the frontal marker (orange) with a combined
dystaxia in the occipital marker (blue).
Seemingly, the head swings more in the postero-anterial direction than the two
shoulders. But the whole sway pattern is directed in the longitudinal axis. This gives a
certain suspicion for Parkinsonism overlaying the dystaxia with an instable head.

Fig.16- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
standing test CCG of a 67-year old female.
Standing test of 1 minute: Longitudinal sway 13.63 cm, lateral sway 14.60 cm, area
coverage of the frontal marker 199 cm², torticollis angle 6.33°.
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The standing pattern of this female patient shows that there are much lesser
excursions in the two shoulders than in the head as demonstrated by the occiput
(blue) and the front (orange).
The right shoulder (green) and the left shoulder (red) show in comparison to the head
movements that this is the picture of an ataxia with a typical loose head also in the
sense of a dystaxia ataxia, which expresses a motor incoordination with an inability to
stand.
The above samples in fig.06 till 16 represent typical results of ultrasound computer
cranio-corpo-graphy (US-COMP-CCG) pictures recording head and shoulder
movements from standing tests.
The following case reports in fig.17 till 27 are examples of ultrasound computer craniocorpo-graphy (US-COMP-CCG) charts from objective and quantitative recordings of
individual stepping tests.

Fig.17- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 47-years male.
He shows a normal chart with a longitudinal deviation of 583.48 cm, a lateral sway of
9.40 cm, an angular deviation of 4.75° towards the rightt and a body spin of 3.84°.
Number of steps during one minute: 84.
The traces of the right shoulder (green) and the left shoulder (red) are graphically well
separated from those of the head (occiput: blue; forehead orange)..
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Fig.18- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 76-year-old female stepping with 44 step cycles during 1
minute. Longitudinal deviation: 33.98 cm, lateral sway 41.29 cm, angular deviation
10,98° towards the left, body spin 4.30° towards the left.
The patient exhibits a major lower brainstem instability with a dystaxia with a
broadened, however regular and systematically broadened sway from right (green)
to left (red) and left to right. The amount of sway is nearly equal in the head as well
as in the shoulder movements, which refers to a whole body giddiness .
Dystactic brainstem pattern of a type which occurs in relation with a PICA-syndrome.

Fig.19- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 70-year-old male, who only performs 24 steps during 1
minute.
He deviates forwards by 25.83 cm, his lateral sway amounts to 27.23 cm and the
angular deviation to 4.11° to the left. His body spin shows 13.9° to the left.
This is a regular destabilization of the lower brainstem type (PICA-syndrome).
The patient oscillates much but in a regular way towards both the sides. However,
due to his instability and insecurity, he remains much on the spot and only performs a
few steps. The number of step cycles per minute is much less than in a normal
patient. Thus, he only advance a little into the regular anterior direction.
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Fig.20- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 67-year-old female carefully performing 70 steps on the spot.
Longitudinal deviation 6.92 cm, lateral sway 17.11 cm, angular deviation 11.71°, body
spin 22.17°.
The patient exhibits a dystactic pattern, where she tries much to stay on the spot,
even though the stepping frequency is rather high for her age.
More excursions occur on the right shoulder (green) than on the left shoulder (red),
whereas the head shows at the occiput (blue) and the forehead (orange) minor
oscillations than the shoulders. This means that the trunk buffers the dystaxia for the
head.

Fig.21- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 63-year-old female with 22 steps during a minute.
She performs a longitudinal deviation of 25.22 cm, a lateral sway of 23.25 cm, an
angular deviation of 30.8° towards the left and a body spin of 123°.
The patient mainly steps carefully on the spot as she is afraid of falling. She is
dystaxic with wide lateral and irregular oscillations.
The longitudinal deviation from the starting point during 1 minute of stepping is much
too short. Also the number of steps within a minute is too small. This demonstrates
much of dystactic instability and insecurity.
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Fig.22- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 73-year-old female performing 62 steps during 1 minute .
The measurements show a longitudinal deviation of 127.30 cm, a lateral sway of
33.53 cm , an angular deviation of 135.61° and a body spin of 33.13°.
This patient exhibits an increased lateral sway with a large forward propulsion and a
rotation towards the left.
In the whole test, she walks forwar and deviates to the left. The sway is broad and
shows a typical overactivity pattern of a pontine cerebello angular brainstem lesion in
the right brainstem (opposite to the side of deviation).

Fig.23- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 63-year-old male with 86 steps.
The measurements show a longitudinal deviation of 74,92 cm, a lateral sway of 18.20
cm, an angular deviation of 115.1° to the right and a body spin of 143.4° to the right.
Typical combined dystaxia with deviation towards the right (green), suspicion of a
combined peripheral and central vestibular pathology in the brainstem at cerebellar
pontine angle of the left side (red) (opposite to the side of deviation).
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Fig.24- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 67-year old female performing 58 steps on the spot during the
stepping test.
Her longitudinal deviation amounts to 17.97 cm, her lateral sway to 15.67 cm. The
angular deviation goes with 44.04° to the left, and her body spin only shows 0.09°.
This patient exhibits a deregulated walking pattern, whereas she partly goes
backward. While doing most of the test, she advances forwardly. She is
dysrhythmical during her stepping. The patterns are congruent in the shoulder
movements on the left side (red) and the right side (green). The posterior head is
marked in blue and the forehead part in orange.
A typical psycho-dystaxic pattern, which, however, is affecting the whole body and
rather organized.

Fig.25- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 57-year-old male performing 22 steps during 1 minute.
He steps with a pathologically short longitudinal deviation of 13.65 cm but a very
large lateral sway of 32.24 cm and angular backward deviation towards the left of
102.15° and a body spin of 21,9°.
This patient nearly performs a 60° rotation from the anterior position towards the left.
The shoulders are swinging in a chaotic way, this occurs also with a counterrotation
of the forehead (orange) and the occiput (blue).
Mainly, this dystactic and disorientated patients somehow tries to stay on the spot.
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This pattern expresses a psycho-dystaxia in the sense of an abasia attacticta.

Fig.26- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 84-year-old female demonstrating severe dystaxia during 44
steps during 1 minute.
Her longitudinal deviation reaches to 29.26 cm, the lateral sway is extremely broad
with 48.60 cm. The angular deviation is small with 6.65° towards the left (red), and
her body spin 1.63°.
This patient exhibits a severe dystaxia with much subjective instability and
insecurity.n This shows a typical late presbyataxia with a decrease of physical and
mental performance in the sense of an abasia attacticta.

Fig.27- This computer cranio-corpo-graphy (US-COMP-CCG) picture exhibits a
stepping test CCG of a 69-year-old female performing 83 steps during the stepping
time of 60 seconds.
Longitudinal deviation 8.40 cm, lateral sway 19.86 cm, angular deviation 115.15°,
body spin 4.01° towards the right.
When looking at the chart, most of the excursions occur in the neck. The movements
are very chaotic. However, the patient tries to step on the spot. Most of the
excursions occur at the occiput (blue), whereas the two shoulders (right: green; left:
red) are exhibiting oscillations being larger than those of the forehead (orange).
This psycho-dystaxia occurs in intracorporal destabilization and mental desorientation
in the sense of an abasia attacticta. It is frequently found in presbydystaxias.

08. Discussion & Conclusions
It is now well accepted that the geriatric population is an important clinical group in its
own right, faced with neurootological problems unique to the ageing person. These
patients require a sympathetic attitude, a complete clinical history and examination,
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and a specific differential therapy based on topodiagnosis, and on pre-existing
clinical studies.
Neurootology is covering a pathophysiology, a clinical handling of patients, diagnostic
and therapy in the fore fields of the human neurosensorium, namely:
Neurootology basically forms a clinical specialty related to the diseases and the
systematic of the disorders of the cranial senses like vision, hearing, equilibrium,
taste and smell.
Special interest has arisen in verifying and quantifying the most important subjective
disorders, for instance, like instability and dystaxia.
It must be noted here that presbyvertigo is not only the result of a mismatch in data
input from the age dependant receptors of the orientation mechanisms. It is also due
to a degeneration of the neurotransmittive capabilities of the central balance
pathways changing the capabilities of biological data processing. This leads to a
general reduction in the sensitivity and the efficacy of the integrated vestibular
system, leading to a high risk of falling hazards with all its accompanying disorders.
The chronic nature of the condition also raises a number of socio-economic issues.
Major aspects of geriatric care include long term nursing facilities and hospitalisation,
and the obligations of society towards this "peer group" in general.
More than 40 years back cranio-corpo-graphy was designed as a non electronic,
simple office recording procedure for head and body movements. The light tracings
of the head and shoulder movements were transformed through an instant camera
into photographs which look like a radar image of the head and shoulders floating in
the space. This set of tests especially was developed for the West German
Berufsgenossenschaften (labour security surveillance boards) as a field test for
occupational medical purposes. In 1983 it was officially introduced into occupational
medicine in West Germany through the decrete G 41 of the West German
Berufsgenossenschaften (labour security surveillance boards).
When the caloric vestibular test investigates the vestibular ocular pathway, the
Cranio-Corpo-Graphy especially together with Unterberger’s and Fukuda’s stepping
test investigates the vestibular spinal pathway of the human equilibrium regulation. In
the vestibular spinal pathway activities, also dystaxia of various degrees is reflected
in the patient (tab.3). The Cranio-Corpo-Graphy is used for analyzing the vestibular
spinal body axis. Here, we especially apply the most sensitive vestibular test, the
stepping test of Unterberger and Fukuda.
The older Romberg standing test (1848), was meant to elicit "unsteadiness" or
"standing ataxia", however it did not really permit quantification as such. Unterberger
(1938) developed a gait test where the patient for instance was observed to rotate to
the side of an inner ear lesion, when stepping on the spot. However, he did not
quantify the test protocol until Fukuda (1959) added on a spider net on the floor for
marking the starting and the end position of the feet. They did not yet look to the
instability of the trunk and the head as it was performed by Claussen since 1968.
Coordination deficits exhibiting failures in the harmonious functioning of interrelated
organs such as the process of the motor apparatus of the brain, which provides for
the coordination of particular groups of muscles for the performance of definite
adaptive and useful responses, are regularly described by the term “ataxia”. Many
different clinical forms of ataxia are known today. Typical movement patterns can be
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derived by means of the ultrasound computer cranio-corpo-graphy (US-COMPCCG).
Now it becomes more and more important to differentiate other types of dystaxias as
being listed in table 2.
Abasia

Astasia – abasia

astasia
Ataxia

Inability to walk, for instance :
Abasia astasia;
Abasia
atactica,
i.e.
characterized
by
uncertainty of movement, due to a defect of
coordination;
Choreic Abasia, i.e. a form due to chorea of the
legs;
Paralytic Abasia, i.e. a form due to paralysis of
the leg muscles;
Paroxysmal tripedant Abasia, i.e. astasia –
abasia caused by spastic stiffening of the legs
on attempting to stand (also spastic Abasia);
Trembling Abasia, i.e. abasia due to trembling
of the legs (Abasia trepidans)
Motor incoordination with inability to stand or
walk despite normal ability to move the legs
when sitting or lying down, a form of hysterical
ataxia.
Motor incoordination with inability to stand
Failure of muscular coordination or irregularity
of muscular action.

Table 2.: Various categories of motor regulation failures of the bipedestal human.
In fig. 6 – 27 we have tried to give the different categories of motor regulation failures
of the dystaxic type of the bipedestal human a face especially in relation the the
ageing process. While fig. 6 – 16 deal with afflictions in the standing reactions , fig.
17 – 27 go into the functional imaging of the stepping procedure, which also includes
locomotion.
Clinically many of the pontomedullary syndromes may also be the cause of various
dystaxias: Wallenberg syndrome, Cestan-Chenais-syndrome, Babinski-Nageottesyndrome, Avellis-syndrome, Schmidt-syndrome, Tapia-syndrome, Vernetsyndrome, Jackson-syndrome, cerebellar hereditary ataxia of the type Nonne-Marie,
Friedreich’s ataxia etc.. Furthermore the cerebello pontine medullary desinhibitions
are found together with cases suffering from uraemia, liver cirrhosis, Wilson’s
disease, myxedema, thyrotoxicosis, Hardnup-syndrome, Wernicke’s encephalopathia
, symptomatic cerebellar atrophia etc..
It must be noted here that presbyvertigo is not only the result of a mismatch in data
input from the age dependant receptors of the orientation mechanisms. It is also due
to a degeneration of the neurotransmittive capabilities of the central balance
pathways changing the capabilities of biological data processing. This leads to a
general reduction in the sensitivity and the efficacy of the integrated vestibular
system, leading to a high risk of falling hazards with all its accompanying disorders.
The chronic nature of the condition raises a number of socio-economic issues. Major
aspects of geriatric care include long term nursing facilities and hospitalisation, and
the obligations of society towards this "peer group" in general.
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Especially space orientation and motor regulation of the human with his total body as
well as with his head and his eye movements is subject to our further clinical
neurootological investigations by the help of the newly developed ultrasound
computer cranio-corpo-graphy (US-COMP-CCG) , which also can give a face and an
image to various types of dystaxias including presbydystaxia.
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