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Orientation control system 
Does spatial orientation function via an interface space between inside and outside 

located in the skull, identical to the (outer) spatial planes? 
Is this body and environmental space defined by the axes of the maxillary chewing 

surface? 
Tooth changes with inclination of the maxillary chewing surface could lead to postural changes and back 

pain. 
 

Model of physical synchronisation with the environment 
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Postural weaknesses, back pain, dental changes - is there a 
connection? 

 

 

With chronic, severe back pain, you often see postures like: 

- Shoulder girdle far back, pelvis in front ("hollow round back") 

- Head sideways tilt + shoulder drop 
 
 
 
 
 
 
 

Sections of the body twisted, tilted and 
arranged offset to each other 
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Could the "postural weaknesses" possibly be expressions of a function? 
pursuing an essential goal? 

 

• Opposite rotations between thorax 
and pelvis - expression of a function? 

 
 

• High price: rotations cause massive 
shearing forces on the lumbar spine, 
often resulting in pain 

• What is the aim of these rotations? 



Yes! The "postural weaknesses" are vital functions! 
 
 
 
 

 

From "Parallel existence of dysfunctions in dental situation, jaw position and 
function, and posture of head and body", Manual Medicine Springer 2017 (DOI: 
10.1007/s00337-017-0321-1). 
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Is the localisation of a certain structure within the head 
responsible for postural weaknesses? 

 
 

Our initial observation was a dental patient who was getting a new dental 
bridge comprising 5 teeth (maxilla): we provided two bridges in order to choose 
the best one. One of them was flatter, the other was higher. Applying the 
flatter bridge, the patient's head bended and the shoulder lowered. Applying 
the higher one, head and shoulder became upright again. The patient did not 
notice the change of her posture. 
Extended tests suggested it might be the position of the maxillary chewing 
surface relative to the head. This followed the observation that it was the 
maxillary chewing surface which adapted to the true horizontal. 
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Consequence of a maxillary chewing surface that is positioned oblique 
to the head 

 
 
 

 

 
 
 
 
 
 
 
 
 
 

Frequently occurring posture with the upper jaw 
chewing plane rising obliquely to the right and 
behind. 

Because the maxillary chewing surface is 
necessarily aligned horizontally in space and with 
its depth plane in the direction of vision, its oblique 
position in the skull leads to an oblique head and 
altered posture. This is the case in about 80% of 
people, because the position of the maxillary 
chewing surface can easily be changed: tooth loss, 
height-changing dentures or orthodontics can 
change the position of the maxillary chewing 
surface in relation to the skull. It is decisive for the 
involuntary ("automatic") posture where the 
spatial-horizontal reference plane to the skull runs. 



 

How is the maxillary occlusal surface aligned with the 
skull?- 

Test with cheque card! 
 
 

If you hold a cheque card or similar from below against the upper teeth, it shows the position of the 
upper masticatory surface. Ideally, it should be parallel to the axis of the eye. It is easy to slant the 
maxillary occlusal surface towards the head: crowns or fillings that are too flat (here on the right side of 
the face) cause the maxillary occlusal surface to rise towards this side (distance to the eye becomes 
smaller). Stick a piece of chewing gum to a maxillary tooth and then put the cheque card back on: it will 
then be at an angle to the head, on the side of the chewing gum it will be lower. 
In real life, such a slant can happen due to tooth loss, fillings, bridges or orthodontics. 

 

View when the bridge is too flat on the upper jaw on the right (2). The head immediately tilts to 
Align the maxillary occlusal surface horizontally again. 



 

The maxillary chewing surface - aligned to the environmental space 
 
 
 
 

1. Observation: the maxillary chewing surface remains in the 
same orientation to: gravitational direction, true horizontal, the 
target. 

 
2. A high price is paid for this: when walking, the shoulder girdle, 
pelvis and legs rotate, tilt and shift against each other. They no longer 
stand straight on top of each other, but shift, tilt and rotate like an 
eccentric crank. However, in this way the horizontal alignment of the 
maxillary masticatory surface with the external space is established In 
view of the high price, the alignment of the maxillary masticatory 
surface must be a superior function. 

 

That may be the reason why these painful 
"Postural shackles" cannot be abandoned. They are 
resistant" to the therapies used so far. 

 
3. Attention: The alignment is valid for "automatic" walking. If you 
arbitrarily look to the side, the marker cross leaves the automatic 
alignment. 



 

Postural weaknesses may have a goal: a certain structure of the head 
must be aligned with the outside world: 

 
 

In each phase of movement, the maxillary chewing surface (in 

mosquitoes: maxillary mouthparts) remains positioned identic 

to the external spatial dimensions (gravitational force, 

movement target). The orientation of the maxillary chewing 

surface seems to be a prerequisite for spatial orientation. 

 
Maxillary chewing surface transversal Maxillary chewing surface tilted to right orbita 

1 Marker 
cross aligned 
horizontally 

 
2 Eye axis 
obliquely 
aligned 

 

 
  

Stand; Walking; Walking Stand; Walking; Walking © Ruth Nebel 
Supporting 
Phase 
right 

Supporting 
Phase 
left 

Supporting 
Phase 
right 

Supporting 
Phase 
left 



 

How does the position of the maxillary chewing surface 
influence the head posture (NHP)? Version 1: original teeth 
The maxillary chewing surface is the only plane of the body that remains aligned to the gravitational 
direction, the true horizontal and the movement goal. Therefore, it's position relative to the head is 
crucial. This pic shows the maxillary chewing surface in a good position. Please note head posture (NHP) 
and the cervical spine. The following pic shows a change in head posture after a too flat maxillary 
bridge. We hypothesize a rectangular space above the maxillary chewing surface. If the maxillary 
chewing surface is transverse to the head, the axes of this space align the heads transverse, longitudinal 
and saggital axes. 

 
 
 

 

1) Environmental space in the head 
2) Upper jaw purchasing surface 
3) Okziput 
4) Atlas 
6) Axis 

 
 
 
 

Rectangular space above the 
maxillary chewing surface: 



 

Version 2: A too flat bridge produces a change in the normal head 
posture (NHP) 

1) Environmental space in the head 

To the patient's upper jaw, a too flat bridge was applied in her right side. Consequently, the maxillary chewing surface is 
oblique to the head (approximating the right orbita) (Fig. A). Although oblique to the skull, the maxillary chewing surface is 
again aligned spatially horizontal. This is performed through changing the head posture (NHP changed). Fig B shows the 
position of the rectangular space above the new maxillary chewing surface. The axes of this space are no longer congruent 
to the head's axes. To align the maxillary chewing surface and the rectangular space, the normal head position (NHP) 
changed. The course of the cervical spine, changed, too. Now, only the rectangular space and the maxillary chewing 
surface are aligned upright. The body is no longer upright. 

 
 

 

Fig. B 
 
 
 
 
 
 

 
 
 
 
 

 
Fig. A 

Fig. B: Rectangular space, sitting on the 

oblique maxillary chewing surface 
1) Personal target direction (arrow) = no 
longer identical with the centre of the face; 
2) Bridge too flat; 3) Centre of the incisors, 
no longer identical with the target 
direction; 4) Direction of gravity, no longer 
identical with the axis of the head. 



 

A tilted maxillary chewing surface has got a high prevalence 
 

If the maxillary chewing surface is tilted towards the skull (due to tooth loss, fillings, crowns), the head 
immediately (within 2 minutes) tilts as in these portraits. The tilted head posture is so common that it is 
no longer even noticed in other people's everyday lives. 

Incidence of oblique maxillary chewing surface : 70-85 % of people >30 years. 



 

Test in front of the mirror: Tilting the maxillary chewing 
surface 
to the skull 

 
⚫ Test: The displacement of the maxillary occlusal surface is possible through almost any material, which can 
vary between 

upper and lower teeth is placed. 
 

⚫ Experiment with cardboard strips (experiment in front of the mirror): A piece of 3 cm long, 3 mm thick 
impregnated cardboard, placed between the upper and lower teeth of one side, loosely closed. 

 
⚫ The lower surface of the maxillary teeth as perceived by the body is thus shifted 3 mm caudally. Reaction: 
Within 30-60 sec. the head is raised on this side and tilted to the other side until the new occlusal surface 
lies on the spatial horizontal. There is a corresponding change in posture. This continues as long as this 
splint/cardboard remains between the teeth. 



 

We present The marking cross to make the position of the 
maxillary chewing surface visible. 

 
 
 
 

1) Eye axis 
2) Environmental space in the head 
3) Marker cross, connected to the maxillary 

occlusal surface via a wire and a dental splint, 
indicates its position in front of the mouth 

4) Wing pointing to the personal target 
(front side) 

5) Gravity direction / "true" horizontal 
Typically, the neck runs in the opposite 
direction to the head tilt. 



 

Is the eye axis straight? - No! The maxillary 
chewing surface is primarily aligned 

If the maxillary chewing surface is at an angle to the head, then the head is tilted in a 
compensatory manner in order to nevertheless place it spatially horizontal. This means that 
living beings focus with the maxillary chewing surface, but not with the eye axis. 

 

Television address by the German Chancellor: the head is tilted to her left side and rotated to her right 
side. The right eye is thus turned away from the focus of the camera. The gaze line to the camera is 
slanted, the pupils are angled. Hypothetically, therefore, the focus is not on the eye axis but on the 
maxillary chewing surface. If the maxillary chewing surface is very crooked, angle squinting can occur. 
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Test 1: Remains the incorporated environmental space 
spatially consistent even during movement ? 

 

We investigate whether the maxillary chewing surface remains spatially consistent during 
walking, running and jumping: 

 

Setting: 
A marker cross is attached to a maxillary splint by means of a wire, which sits stably on the 
maxillary teeth. It stands in front of the mouth and indicates the position of the maxillary chewing 
surface. The marker cross has wings arranged at right angles, of which only the white transverse 
wings are visible in the picture. The blue wing points in the direction of travel, i.e. towards the 
camera. As long as the blue wing does not leave its position towards the camera, only the front 
side is visible. 
In the test, the subject walks, runs or jumps towards the camera. His direction of movement therefore 
coincides with the camera focus. 

 

Research question: 
We evaluate the position of the marker cross in relation to the environmental space: does the marker 
cross remain spatially consistent in each movement phase? 
Do the shoulder, pelvis, knee and foot levels behave similarly? 

 

This investigation benefits from marker-based motion analysis such as Vicon-3-D. 
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Test 1: The marker cross remains constant in space during the 
automatic locomotion in the environment 

 
 
 

 

 

First impression: As the test person walks towards the camera, the marker cross remains 
directed towards the goal and spatially horizontal. This is remarkable because all other 
levels 
of the body change their position in relation to the space. 

© Ruth Nebel 
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Test 2: Will an oblique chewing surface be aligned spatially consistent, 
too? 

 

An interventional test is performed, wether the maxillary chewing surface and the 
marking cross again remain spatially consistent during locomotion. The first, initial 
round is without intervention. In the second, interventional round, an oblique 
maxillary splint is applied. This splint is flat in the right and thick in the left side. 
Presupposition: any material in touch with upper teeth and jaw is perceived as 
"maxillary chewing surface" - the reference of body posture. 

Setting 

First round: The subject moves with an almost transversal maxillary chewing 
surface (indicated by a marker cross). He runs and jumps towards the camera. 

Second round: The subject inserts the side-inconsistent splint. There is a 3 minute 
wait. Then he runs and jumps towards the camera as in round 1. 

 
Evaluation 

Research question: Does the marker cross remain spatially consistent in both 
versions? Do the head, shoulder, pelvis, knee and foot levels behave similarly in the 
initial round as in the interventional round? What is the impression regarding 
functionality initially and after the intervention? 

Professionally, this test would be carried out with a marker-based movement 
analysis (e.g. Vicon-3-D). 

? ? 



 

Test 2. running: Spatial consistency of the transverse maxillary chewing surface vs. 
that of the oblique maxillary chewing surface 

 

In upper row A, the maxillary chewing 
surface is relatively straight to the 
skull and walking appears to make 
functional sense. 

 
 
 
 
 
 
 

In the lower row B, the maxillary 
chewing surface is tilted up to the 
right and back of the head. The head 
is tilted to the right side. When 
walking, the body sections are 
twisted against each other. The trunk 
buckles. The movement appears 
dysfunctional. 

© Ruth Nebel 



 

Test 2. jump: Spatial consistency of the transverse maxillary chewing surface vs. 
that of the oblique maxillary chewing surface 

 
 

Top row A: 
Jump with relatively straight 
maxillary chewing surface. 

 

 
 

Bottom row B: Jump with 
maxillary chewing surface 
rising to the right. Sections of 
the body twist against each 
other, the torso buckles. 

 

© Ruth Nebel 



 

Evaluation of the study 
 

Result 
First (initial) round with straight maxillary chewing surface: The marker cross remains constant in space 
while all other body planes swing, rotate and tilt a little. The movement appears functional, the body's 
centre of gravity is "hit" by the respective accelerating leg and can implement the acceleration. 

 
Second (intervention) round with maxillary chewing surface oblique to the head : The medullary cross 
remains constant in space while the other body planes clearly rotate against each other, swing strongly 
back and forth, tilt strongly and shift out of the longitudinal axis of the body. The acceleration of the 
jumping leg does not "hit" the torso and fizzles out in opposite rotations. However, these do not serve the 
movement. The force cannot be converted. The movement appears dysfunctional. 

 

Interpretation 
This suggests that the maxillary chewing surface remains spatially constant even during violent 
movements, while all other body planes do not. Movements with the maxillary chewing surface at an 
angle to the head appear dysfunctional and unergonomic, so that a loss of performance is to be 
assumed. 



 

 

Regular autonomous postural 
patterns depending on the 
position of the maxillary chewing 
surface relative to the skull. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Dictionary: 
Extension: head in neck 
Mandible: lower jaw 
Dorsal: behind 
Ventral: front 
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The maxillary chewing surface - superior reference plane of spatial 
orientation? 

Spatial orientation has so far been understood as the sum of individual sensory impressions: 
According to the conventional thought model, countless (individual, quasi-independent) 
sensory impressions are transported from the periphery to the central nervous system and 
processed. Consequently, adequate motor reactions are generated. It, too, is composed of 
countless (individual, quasi-independent) motor impulses. 
Scientists criticise this model because this information processing takes much longer than 
an equilibrium reaction. An alternative model of spatial-vector processing is presented here. 
This is because the processing of individual impulses is not necessary for equilibrium 
reactions: Equilibrium reactions are not individual and not arbitrary. They are ultra-fast, 
automatic, unanimous, follow law-like patterns and occur simultaneously over the whole 
body. (This makes them distinguishable from voluntary movements). In the following, a 
model is presented that enables unanimous adaptation of the entire body to the 
environment. 
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The environment in one's own head 
In the model presented here, the living being is hypothesised as part of the environment. Because it carries the 
environmental space within itself, it is a part of the environment and not an observer. The living being acts, changes 
and is also changed by the environment. It therefore interacts instead of only percepting unilaterally. In this model, 
processing of vectors is assumed: Vectors of motion and gravity. This vectorial processing hypothetically takes place in 
the space above the maxillary chewing surface. It is physically related to the individual and their target. The physical 
vector space hypothetically serves as the interface between the environment and the individual. Its axes represent the 
main vectors: 

1. One's own direction of movement, thus also: one's own "forward", basically horizontal. 

2. Gravity is at right angles to the direction of movement, vertically. It is a variable that must be 
constantly calculated for all living beings. 

 

One's own movement must be adapted to gravity and 
the target in each movement phase. All other vectors 
are represented in the framework of the vector space 
for gravity and the movement target. Hypothetically, 
this physical-graphical system allows all movement 
vectors to be calculated with a hitherto unexplained 
speed. In this vector space, the effect of gravity and the 
movements of environmental objects are also shown (= 
other people, flying balls). 
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Balance reactions: The body's fastest motor reactions to adapt to 
the environment 

Balance reactions, also called postural or positional reactions, are involuntary, automatic, 
predictive, intelligent and ultra-fast reactions of the body. They find the best position of the 
body in relation to the environment. In our model, they are additionally anticipatory/planning 
and process the current needs of the individual. 
Due to their special characteristics, they can be distinguished from voluntary motor activity 
They run in lawful patterns. They are ultra-
fast. 
They happen involuntarily, often unconsciously. 
They occur simultaneously on all areas of the body. 
Balance reactions lengthen the body segments, 
that have contact with the support surface (floor). This 
works primarily mechanically (see picture). 

 

If the maxillary chewing surface is straight in 
relation to the skull, then bones are loaded in their 
longitudinal axis during balance reactions. There 
are no shear forces or incorrect loads. 

 
 
 

 
Balance reactions lengthen the longitudinal body 
segment, which is in contact with the support 
surface. 



 

Benefits of synchronisation with the environment 
Living beings have an exact relationship to their environment. That is why they can move in it, 
avoid obstacles, estimate distances and grasp objects. They always know how they relate to 
gravity. They know the ground they will walk on in the next 5 steps. They unconsciously decide 
whether they will cross in front of or behind another person or car. They even adjust their step 
length or speed to an obstacle several metres in advance. Living beings deal with the environment 
as intimately as if it were part of them. This is exactly what seems to be accomplished with the 
common inner and outer space: They are part of the environment and the environment is part of 
them. Their own space expands from the maxillary chewing surface into the environmental 
space. At the same time, the environmental space folds into the maxillary chewing surface. 
Body and environmental path are in the same system. So every step on the environmental path 
becomes predictable with hollows and stones. 

Humans and animals (migratory birds) have a piece of environmental space with a goal and 
spatial dimensions in their heads. Probably only through this commonality is it possible for carnal 
beings to orient themselves in their abstract environment. Only in this way is the environmental 
space perceivable as three-dimensional. No experience of a spatial environment could arise from 
two-dimensional visual impressions alone. This sense of space is supported by the visual function, 
but does not depend on it. Blind people also have the perception of a three-dimensional space in 
which they complete paths and overcome obstacles. 



 

A physical structure as an interface between inside and outside: A 
vector space within the head 

 

We assume that the rectangular space on the maxillary chewing surface serves for the calculation of 
vectors. Its plastic framework is the basis of spatial orientation: the axes and 
"Walls" of environmental space represent the most important vectors for the living being: The direction of 
gravity and the direction to the personal goal. (Visual) sensory and sensitive impressions are inserted into 
this vector framework. The spatial-vector representation allows the lightning-fast calculation of one's own 
vectors in relation to the vectors of environmental objects and gravity. Hypothetically, sensory impressions 
can only be spatially located and related to the subject after insertion into the vector framework. From this 
spatial localisation, a three-dimensionality emerges again from two-dimensional visual impressions. Next 
page: "viewpoint of 

  

Picture a and b: Vector space is on oblique and straight maxillary chewing surface. 
The lower surface of the teeth is aligned absolutely spatially horizontal. The three-
dimensional vector space (the environmental space) stands on top of it. 1) Personal 
target direction (arrow); vertical: gravitational direction/ vertical struts of the vector 
space). 
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the vector space". 



 

d 
n 

 

n. 
 
 
 
 

r 

The synopsis enables the vital 
Thinking ahead of vectors ("anticipation"). 
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Model of the viewpoint of the vector space. Presentation and calculation of vectors. 
 

 

 
2. curb: one's own stride length is 
unconsciously adjusted so that one can take a 
good step down or up. This also happens when 
approaching stairs 5 metres before. 

1. football boys: Football boys: Anticipation of the ball 
vector: to have already prepared one's own activity before 
kicking the ball back. 

 

3. The dogs are desperate 
to meet. The dog rushing 
towards the other will get 
hold of the other's neck 
area with a jump from 
above. 

 
4. The man crosses the 
path of the group of 
prams. Unconsciously, 
vector calculations run: 
whether e walks a little 
faster to cross in front of 
the group or a little slower 
to cross after it. 

 

© Ruth Nebel 



 

Conception of a stimulus-response principle. The maxillary chewing 
surface rising to the back head leads to a lowering of the back head. 

 

  

Initial situation with the maxillary 
occlusal surface transverse to the head. 
The maxillary occlusal surface, occiput 
and dura cross-section are in an absolute 
position in relation to the spatial 
horizontal. This determines the head 
posture (NHP) (= the respective 
unconsciously assumed head posture of 
the individual. 

After teeth have been shortened at the back, 
the upper jaw surface rises backwards towards 
the skull -> the occiput lowers at the back, the head 
posture (NHP) changes: the head is tilted backwards. 
The first and second cervical vertebrae (atlas and axis) 
slip forward and tilt backwards. This causes the back of 
the neck to shorten. The spinous processes are now 
closer together. The bone tunnel, where the dura pulls 
down into the body, shortens. 
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Conception of a stimulus-response principle. Dura mater as ultrafast 
transfering structure 

 

The dura mater (hard meninges) coats brain and spinal cord like a tube. We imagine this tube subdivided into 16 
segments (as much as maxillary teeth). We hypothesize that the dura mater is the informing structure between 
vector space and body. We hypothesize that the information is mechanical to a great part. We hypothesize that it lies 
in the course and tone of the dura mater within the key region. The dural tube is forced into a certain course. The 16 
segments are influenced in a different way. Tone, twist and buckling are passed to the deep muscles supplied by the 
single segments. 

 
 

 

Mechanical principle of this coding: The maxillary masticatory surface and 
the cross-section of the dura mater lie on the same curved surface (green 
in the illustration). The cross-section of the dura mater (2) thus has the 
same (spatially consistent) position as the maxillary purchasing surface. 
The dura mater is thus also physically synchronised with the 
environmental space at the level of the skull base. 

Coloured green: Base of the vector space; 
(1) Upper jaw purchase surface with tooth 

numbering; 

 
 
 

Reference plane, 
anatomical view 

(2) Cross-section of the dura, durase segments in tooth numbering 
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Conception of a stimulus-response principle. Vector space with Dura 
mater. 

 

The environmental space represents the body and the environment at the same time. This still requires a 
hitherto unknown anatomical feature: hypothetically, the maxillary chewing surface and the base of the 
skull always lie on a curved surface. Only in this way can the segments of the maxillary teeth (maxillary 
chewing surface) be connected to the longitudinal segments of the dura mater (dura mater: tube that 
envelops the brain and spinal cord). 

 
 

 
b) 8) Skull from below 7) Pink: Position of the 
environmental space in relation to the skull, 
formed by the maxillary chewing surface and 
the occiput, here with a passage opening for 
the 
Spinal cord (Foramen Magnum) 

 
 

 
a) Tip of the space with maxillary anterior teeth (1,1) 
1) Gravity line, perpendicular to maxillary occlusal surface 
4) Maxillary masticatory surface in 16 teeth(segments) correlating with corresponding 
segments of the dura (spinal cord sheath), 4) showing the pie slice-like view of the 
longitudinal segments. 
5) Spinal cord with enclosure of the dura in longitudinal segments 
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Conception of a stimulus-response principle. Maxillary chewing surface 
and the base of the skull form a common plane. 

 

Head posture with straight occlusal 
surface 

Head posture with the upper purchase surface rising to the 
rear 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Posture with straight occlusal 
surface 

Red line: spatial horizontal  
Posture with backwards 
rising OK purchase area 
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Conception of a stimulus-response principle. Transferring structure 
Dura mater kinked and twisted in the "key region". 

The sensitive area for postural information seems to be the short stretch of the tube of the dura mater 
between the skull and the second cervical vertebra (C0-C2). As a special feature of this region, the joint 
partners are not connected by ligaments, but exclusively by the dura mater. Any change in position in 
this region is therefore not only perceived by the dura mater, but also changes its tension. 
So we are looking for a segmental influence of the dural tube, corresponding to the segmental tooth 
numbering of the maxillary chewing surface. This could be the position of the dural tube in the area 
C0-C2. It depends on the head position and the position of the maxillary chewing surface. 

 

 

 

Region C0-C2 when the maxillary occlusal 
surface is straight to the skull: The dural tube 
runs straight and without twists, kinks or 
tensions 

Region C0-C2, when the maxillary masticatory surface 
is oblique to the skull: The dural tube runs twisted and 
kinked. Its segments have different tensions. 
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Conception of a stimulus-response principle. Longitudinal segments of 
the Dura mater evenly toned 

 

With the maxillary chewing surface in a straight line to the skull, all segments of the dura between the base 
of the skull and the second cervical vertebra are evenly toned. In this section, the dura carries a huge 
amount of positional receptors whose information travels directly to the spatial processing centres of the 
brain. In this section, all structures are connected exclusively by the dura itself; there are no ligaments 
between the structures. Changes in position are therefore detected directly by the dura. 

 
 
 
 

1 Skull 
 
 
 

2 Numbering of dura longitudinal segments 
according to the tooth numbering 

 
 
 
 

3 Foramen magnum, site of passage of the spinal cord 
 

4 Atlas 
5 Axis 



 

Conception of a stimulus-response principle. The longitudinal segments 
of the Dura mater are twisted and buckled 

 

In this picture, the maxillary chewing surface is oblique to the skull, rising to the right (left in the 
picture), and also rising backwards. In order to place the maxillary chewing surface, occiput and dura 
cross-section (dura mater is the hard meninges) spatially horizontal, the head tilts to the right and 
back. 
This compresses the dura in the area between the base of the skull and the second cervical vertebrae 
and twisted ("throws wrinkles"). The approximated longitudinal segments of the dura lose their 

tension and shorten. Twisting and length changes of the dura 
change the automatic posture. 
Hypothetically, only the situation of the dura between C0- C2 
(skull base, first and second cervical vertebrae) is decisive for 
this. 

 

 
(1) Longitudinal segments of the dura, numbered like the corresponding 

teeth. They are twisted between the skull and the 2nd cervical 
vertebra (axis) (=C0-C2); (2) Proc. Mastoideus; (3) Foramen 
magnum(passage of the myelon to the spinal column). 

(4) Base of skull, as obliquely displaced as the maxillary occipital surface. 

(5) maxillary chewing surface , rising towards the right eye, also rising 
towards the back. With numbering of the teeth, colours 
corresponding to the longitudinal segments. 
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Conception of a stimulus-response principle. Maxillary chewing 
surface, Dura mater and posture 
This would encode the spatial information of the position of the upper masticatory surface in the 
situation of the dura between C0 (skull base) and C2 (axis, 2nd cervical vertebra) - mechanically. 
When walking with the upper jaw surface oblique to the head, a new gyration, tilting and 
transversal shifting of body sections takes place in every phase of movement. 
In this picture, the head tilts backwards so that the rear segments of the dura mater between C0 
and C2 shorten (in the picture: (3) and (2)). The tension of these segments is reduced. The anterior 
part (1) is not affected. Hypothetically, there are 16 longitudinal segments through which the 
posture is autonomously adjusted. Each belongs to a maxillary tooth and controls a longitudinal 
body segment. 

The length of the entire body segment is controlled by the 
tension/length/twist of the 16 longitudinal segments of the 
dura in the area C0-C2. This regulates the activity of the 
deep muscles: a shortening of a dura segment causes a 
shortening of the entire body wall. 

 
Image: Shortening of the dorsal segments of the dura 
mater (red) in the area C0-C2 due to "head in neck". The 
shortening in the small section between C0-C2 leads to a 
shortening of the entire segments. Because the activity of 
the deep back muscles is reduced as a result, the whole 
back shortens (hollow round back). 



 

Conception of a stimulus-response principle. How do the 
longitudinal segments of the dura mater affect muscles and posture? 

 
Lengthening a dural segment between C0-C2 
increases the activity of the deep muscles (= 
stronger contraction). Contraction of the 
transversospinal musculature causes 
lengthening of the ipsilateral side of the body, 
i.e. precisely this body segment. When the 
dura segment between C0 and C2 is 
shortened, the entire body segment shortens 
due to a reduction in the activity of the deep 
musculature: In the example case, when the 
dura slackens and shortens, the activity of the 
right or posterior side of the torso decreases. 
The right and posterior torso longitudinal 
segments shorten and 
the adjacent posture occurs. 

Segmental shortening in the right
 

and posterior body segment 



 

Conception of a stimulus-response principle. The skull base and the 
maxillary chewing surface form a common plane (2) 

 
 

Sample 1: maxillary chewing surface rising at the back relative to the skull (line drawn). Teeth too 
flat at the back - head posture overextended. This structural alteration with a change in the 
shape of the skull happens quickly (weeks). 

 
 
 
 
 
 
 

 
© Ruth Nebel 

 
 
 

Atlas (4) and Axis (3,5) shift forward. The front end rotates upwards, the back end, the 
spinous processes 4,5) downwards. The "tooth of the axis" (dens axis) (3) tilts backwards. The spinous processes are 
close together. The pharynx is pulled apart. This is supported by the results of studies which, however, looked for a 
different triggering parameter (5,11-13). 



 

Conception of a stimulus-response principle. The skull base and 
the maxillary chewing surface form a common plane (2) 

 
 

Sample 2: maxillary chewing surface is lowered towards the skull at the back. The denture is too long at 
the top back, so the maxillary chewing surface slopes backwards. The back of the head is raised to bring 
it to the spatial position of the original maxillary chewing surface. 

 
 
 
 
 
 
 
 
 
 
 
 

 
© Ruth Nebel 

The dens axis (3) stands steeply here, the spaces between the spinous processes become 
larger (4,5,6). The atlas and axis are further back (4,3,5). The throat is narrow. 



 

Impairment of the central nervous system 
 

After several subsequent restorations, an oblique maxillary chewing surface may result. This example 
shows the view of the cervical spine after five subsequent restorations. Between the base of the skull 
and the axis, the spinal cord kinks and twists. This twisting also affects the brain (picture on the right). 

 

1) Transversal axis of the brain, which is oblique here due to altered head posture. 
2) Dura, the covering of the spinal cord becomes slack due to permanent lateral inclination between 

the head and the cervical spine (HWS) 
3) Brain area "bridge" and (4) myelon are angled on the cervical spine and are twisted with every movement. 



 

Consequences of a maxillary chewing surface: Pain of undetected 
origine 

These postures are called poor posture, "scoliosis" or hollow hunchback. Sometimes 
they are accompanied by spinal stenosis or spondylolisthesis. In fact, they are a 

temporary adjustment and a type of balancing reaction, whereby a maxillary 
chewing surface that is oblique to the head is aligned in a spatially constant way. It 
is called "CMD" by the dentist. 

 
 

 



 

Pain: twisting occurs constantly when walking 
the spine like wringing out a rag 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a) The dural longitudinal segments, which are shortened or twisted between C0-C2, mediate a shortening 
and slackening of the postural musculature in the body segments they supply. This results in law-like 
patterns. Oblique maxillary chewing surface results in oblique head posture , oblique eye and vestibular 
axis to synchronise a maxillary chewing surface that is oblique in the 
head stands. Gravity thus becomes shear force: b) stance, c) walking, stance leg phase right,43d) left 



 

Mechanic principle of pain: permanent incorrect loading through 
shearing forces. Gravity becomes a shearing force. 
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The majority of back pain would thus be 
treatable 

 
 
 
 

It is also possible that a large proportion of those considered "degenerative" or 
"age-related" disorders have their cause in an 
Inclination of the maxillary chewing surface . 

Tooth length changes in the upper jaw affect almost all people. The physical 
impairments do not primarily depend on age, but on the number of 
subsequent restorations. 

By restoring the position of the maxillary chewing surface, they are, like 
trial treatments have shown that even 80-year-olds can still be treated. 

© Ruth Nebel 
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What is the source of error at the dentist? - 
conventional diagnostics 

 

 

Dentures are made according to the bite 
block. The bite block is taken in the dentist's 
chair in a 30° backward position. The denture 
made, i.e. fillings, bridges, dentures, 
represents the jaw relation of 30° backward 
with its toothing. It does not represent the 
bite with an upright posture. 

Plaster model of the maxillary prosthesis from the left 
picture. Its position in the articulator is arbitrary, 
because there is no reference of the head axes (such as 
eye or ear axis) in the conventional articulator. The 
position of the plaster model in the articulator shown 
here gives the impression that the upper jaw is almost 
in place. 
"straight" in the skull. In this case, this is a 
Source of error for the next denture. 
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Involving the position of the maxillary chewing surface relative to 
environmental space - Step 1: Aligning the marker cross in vivo 

 
 

On the patient, the marker cross is turned on its wire so that it is horizontal with one wing 
pointing forward during automatic locomotion. This is the manual approach. More accurate 
is a Vicon 3-D assisted positioning. 

 
 
 

1 Marker cross 
is horizontal 2 
Eye axis is 
oblique 
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Involving the position of the maxillary chewing surface relative to 
environmental space - Step 2: Spatial articulator 

For this purpose, a Spatial articulator® is used, which represents the environmental space and the 
direction of walking with its axes. The upper jaw model is inserted over the marker cross by aligning its 
wings along the axes of the articulator. This gives the position of the maxillary teeth (2) in the upright 
position. The head position can be read from the ear axis (7). When the head is tilted, there is a 
discrepancy with the axis of the mandibular heads (8). 
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An articulator should show the position to the space 
dimensions 

involve 
 

Spatial plane articulator: 
1 Maxillary cup axis, 
2 Maxillary axis, 
3 Upper jaw model, positioned by means of 
Marker cross 
4 Mandibular model side inclined 
and right-rotated, 
5 Lower jaw holder, 
6 Base plate according to the 
Space horizontals, with 
sagittal line (walking direction)laterally 
inclined and rotated to the right, 
positioned by means of a marker cross 
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CMD treatment (craniomandibular dysfunction) - back 
pain, joint complaints, dizziness: making the fox the 

gardener 

It is possible that 80% of back pain is related to a 
The upper jaw masticatory plane is oblique. 

It is also hypothetically involved in 
 

- in almost all CMD patients (prevalence of CMD: 45-65%. It increases 
not diminishing despite intensified treatment services (Peroz, 2016)). 
- for complaints of peripheral joints such as shoulder, hip, knee 
- Headache 

- for dizziness 



 

Dentist comic: Inserting a bridge that is too flat 
 
 
 
 
 
 
 
 
 
 
 

© Ruth Nebel 
 
 
 
 
 
 
 
 
 

 

A. Good day. 
(Patient is 
upright, 
straight) 

B. A bridge is inserted, 
fresh from the dental 
laboratory. It is flatter 
on the right side of the 
upper jaw than the 
original teeth. 

C. The patient's head and 
body posture has changed 
in 2 minutes. The head is 
tilted to the right, the right 
side of the torso slumps. 



 

"Craniomandibular Dysfunction" 
 

The previous assumptions and principles of dental treatments and "craniomandibular 
dysfunction" would have to be reconsidered: there is a disturbance between the "cranium" ( 
head) and the 
mandible ("craniomandibular" dysfunction) is assumed. Consequently, the "occlusion", the 
Bite together or interlocking changed. 

 
According to the model presented here, however, the problem may primarily lie in an oblique position of the 

maxillary occlusal surface in relation to the skull, which is subordinate to the clenching of the bite. 

This assumption is supported by the symptoms that occur with "craniomandibular dysfunction": 
Dizziness, angle squint, balance disorders, the screwed posture (see above), which changes within 
3 minutes when the upper jaw masticatory surface is corrected, are symptoms that fit the balance 
system / postural system rather than the masticatory system. 

 
The therapy should therefore first restore the optimal position of the maxillary occlusal surface. 

Further, dentistry suspects that there is a stimulus-response connection between the masticatory 
system and the musculoskeletal system. However, a reaction between different systems is unlikely. 
More likely is a stimulus-response connection in one and the same system. I suspect the complete 
reaction in the postural or orientation system. The position of the maxillary occlusal surface is a 
postural parameter, as is posture. 
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Occlusion - fatal misjudgement? 
 

⚫ It has been obvious for over 100 years that teeth influence posture. However, it is not known WHAT 
exactly is the connection, what is stimulus and what is reaction. Until now, only the 
The "masticatory system" was taken into account. The "interlocking" (occlusion), the interlocking of the 
upper and lower teeth, was considered. The assumption is that a gapless occlusion causes good posture, 
whereas a gapless occlusion causes poor posture and pain. However, this connection could not be proven in 
many thousands of studies. In 2016, Michelotti published a review with the result that there is no 
connection between occlusion and posture. 

 

⚫ Tooth loss, fillings, sealants, bridges, dentures and orthodontics lead to length changes in 85% of 
dental treatment. These length changes can be seen by an oblique course of the upper jaw chewing 
plane, which is then at an angle to the eye axis. They can be observed in almost all people over 30 
years of age. 
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Studies with questionable interpretations: does the change in occlusion actually 
lead to postural changes, or is the postural change caused by the displacement 

of the maxillary occlusal surface? 
 

A connection between occlusion and posture and CMD has been suspected for over 30 years. 
This could not be proven. Review studies did not establish a link (Michelotti , Manzo P, Farella 
M, Information, and - 1Istituto di Discipline Odontostomatologiche, Università degli Studi 
Federico II 1999); (Michelotti A1, Buonocore G, Manzo P, Pellegrino G 2011). 

Intervention studies with splint <2 mm produced negative results (El Gourari, Ohlendorf, & 
Kopp, 2013; Marini et al., 2013)El Gourari, M., Ohlendorf, D., & Kopp, S. (2013). Effects of a 
bite block appliance on upper body statics in patients with craniomandibular complaints. 
Manual Medicine, 51(6), 484-492. doi:10.1007/s00337-013-1070-4; Marini, I., Gatto, M. R., 
Bartolucci, M. L., Bortolotti, F., Alessandri Bonetti, G., & Michelotti, a. (2013). Effects of 
experimental occlusal interference on body posture: an optoelectronic 
stereophotogrammetric analysis. Journal of Oral Rehabilitation, 40(7), 509-18. 
doi:10.1111/joor.12064 

Only studies with thick splints >4 mm produced postural changes.(Moon and Lee 2011)(Kopp et 
al. 2003)(Ohlendorf et al. 2014a)(Strini et al. 2009) 

Conclusion: Because splints etc. also change the height, the postural changes appear to be 
an effect of the change in height, i.e. the position of the masticatory plane. The 
interpretation of the triggering stimulus as "occlusal change" would therefore be 
wrong. 
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Regarding "occlusion changes posture": Studies in which the chewing plane was also 
shifted unnoticed by the change in occlusion. Their results indicate a balance reaction 
(both unnoticed). 
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What the studies on the connection between occlusion and 
posture was overlooked (I): 
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Re "posture changes occlusion". Studies that applied unilateral shoe 
elevation and overlooked and misinterpreted the balance reaction 
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Continuation: Studies whose results indicate balance reactions but 
which were not recognised 
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On "Position of the mandible influences balance and 
Extent of movement" (=impairment of tooth contact afferents 

of the mandible limited balance) 
 

1. Decisive for balance was the limitation of the mobility of the mandible or the 
interfering tooth contact (Sakaguchi K, Mehta NR, Abdallah EF, Forgione AG, 
Hirayama H, Kawasaki T 2007) (Pierre Gangloff et al. 2000). Note concerning 
the quotes: the present paper refers to the results in the quoted studies, 
although the interpretation might be discrepant. 

2. Eliminating tooth contact worsens balance (Yoshida et al. 2015) (Hosoda M, 
Masuda T, Isozaki K, Takayanagi K, Sakata K, Takakuda K, Nitta O 2007) 
therefore leads to an unstable balance (Yoshida et al. 2015). 

3. The fixing of the mandible effects body posture (Pierre Gangloff et al. 2000) 
(Urbanowicz 1991)(Sakaguchi K, Mehta NR, Abdallah EF, Forgione AG, Hirayama 
H, Kawasaki T 2007): The results stated an influence on balance (body sway) 
and on the extent of movement. (Miles 2007)(Gillies et al. 2003). 

The position of the mandible has been found to be related to TMD (Zhang et al. 
2010). 
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Literature, studies on: Dental asymmetry causes problems 

 
Patients with TMD show significant deviations at the level of occlusion as 

well as greater condylar displacements than asymptomatic people 
(Padala, Padmanabhan, and Chithranjan). Complete denture wearers 
often show TMD symptoms (Papagianni et al. 2013) (2). 

Its position influences the position of the condyles, the joint-space and the 
discus articularis in the TMJ (Sener and Akgunlu 2011)(Chapman et 
al.)(Padala et al.).Changes in the muscle courses effect the basic activity 
of muscles (Sener and Akgunlu 2011) and the function. 

In edentulous patients, the angulations have been found to be changed with 
symptoms of TMD(Araki and Araki 1987).There have been found 
asymmetries in the condyle position in TMD-patients (Padala et al.)(Huang 
and Zhang 2012). 

the tongue position has been found correspondent to certain knee 
postures(di Vico et al. 2013) (24). 
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Studies on anatomical peculiarities of the 
Base of skull region 

 
- Neuron fields in the dura 

- Dura connected to deep neck muscles, upper cervical 
joints, occiput and spinal canal. 
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