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Due to the rapid development of medical knowledge, the authors rec-
ommend that this book be used only for a maximum of three years 
after its publication. An updated edition should be available by the 
end of this period, in which questions regarding the current state of 
knowledge will be answered. This book series is designed as a practi-
cal teaching script, which is why an extensive literature set has been 
dispensed with.
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Foreword

In this 4th

aspects that raised questions during the courses.

In this edition, we also tried to put more emphasis on general body 
statics, and we have described this complex as far as we are certain on 
this issue. Prosthetics textbooks often contain large (but usually useless) 
chapters on this topic. On the one hand, the dental books on this sub-

we treat), but they do not tell how this should be done in detail and 
(above all) how the success of the measures is measured.

In the Cookbook, we limited ourselves to comments for the head and 
-

Unfortunately, maintaining joint health and skeletal health is not a pri-
ority in our western health systems. A large number of orthopaedic sur-
geons are not interested in improvements in this area and their surgical 
work is well paid. They form a solvent lobby group.

Little attention is paid in Western medicine to the fact that muscles 
have served as a storage medium for information for millions of years 
(long before the development of the cerebrum). This is still the case 

one speaks of “the shock shoots into one’s limbs” and also that we are 
“paralyzed by fear”. Well, where does the shock shoot into effectively: 
into the muscles, it is the muscles that are paralyzed/hardened, and it 
can hold on there until (local) relaxation measures remove the (in prin-
ciple permanent) hardening that has arisen. In this respect, we can be 
sure that the psyche has a massive impact on statics and posture. This 
rather straightforward description of the situation is also available in 
the English language (one would use “paralyzed by fear” there), while 

the world, but it is rarely taken into account, and corresponding dam-
age and signs of damage are rarely adequately dealt with and in full 

orthopaedic surgery.

This fact is mentioned here and described because general muscular 
changes (e.g. as described above) of course determine the head po-
sition (based on the posture) and of course also the attitude to life (EN: 
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treatment result. So things happen covertly, and apparently in many 
languages there are words for these facts and they are used, even if 
they are no longer understood in depth by everyone at the moment.

For our patient symmetry in body statics and movement is vital how-
ever, because a bilateral and equal pattern of chewing is required to 
maintain the implant’s stability. 

Different aspects of the AFMP-Concept were added, as well as the 
concept of the APPI which describes the situation in anterior-posterior 
direction. We consider this topic now as fully explained.

For a full understanding of the matter at least three complete readings 

Good luck!

Vrba/Tudorovici
May 2020
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Chapter 1 

Aim of the Treatment

1.1. The Functional Aim

For our treatment we have postulated the aim of a bilaterally equal 
mastication, i.e. a lateral pattern of chewing. We consider anterior 
patterns of chewing to be a malfunction and anterior contacts 
between upper and lower front teeth during lateral movement as 
undesirable and risky.

-
namic situation. Fig. 1.1 explains about the different components of 
the masticatory system and about other components and regulators 

our companion throughout life.
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Fig. 1.1a -
Hardware 1

Hardware 2

-

Soft Tissues 1. 

-
Soft Tissues 2

Soft Tissues 3.
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-
cause they easily undergo deformations and other alterations of their 
anatomy, which are not caused by reasons as described in Woff`s Law. 
This means that the upper end of the joint-process is a different entity 
than the rest of the mandible, also because the joints themselves can 
alter their morphology extremely fast and typically without developing 
pathologies which we know from all other joints in the human body. 
While morphological adaptations are not possible in all other human 
joints, the TMJ permits those necessary changes.

Occlusal Centric 
In occlusal centric (static situation, created by the Hardware 2 only, 

-
-

mine the position of the mandible, and thereby also the position of the 
joints are determined in the closed mouth situation. 

-
genden prothetischen Konstruktionen) zur Hardware 1 gehören, muss 

-

Fig. 1.1b -
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gen des Knochens angepasst werden, und die Regeln der Zahnmedi- 
zin gelten nicht mehr. Damit ist es für uns möglich, eine vereinfachte 

ihrem Ort gehalten werden müssen. Und da der Durchbruch schon 

eine sinnvolle Verzahnung geführt werden. Damit stellt sich die Frage, ob 
Höcker überhaupt noch nötig sind. Wir meinen, dass Höcker für implan-
tatgetragene Arbeiten eher eine Mörser-Pistill-Funktion haben sollten. 
Dass sie dabei jedoch ausreichend Freiheiten für unterschiedliche Po-
sitionen und Angulationen des Unterkieferknochen relativ zum Oberk-
ieferknochen ermöglichen müssen. Wir wissen, dass der unbezahnte 
Greisenunterkiefer den  verliert, er entwickelt sich über die 

werden, ist nicht bewiesen worden. Somit ist damit zu rechnen, dass 
 

-
en Jahrzehnten in der herausnehmbaren Totalprothetik benutzt. Sie 
ermöglichen das Zerkleinern der Nahrung, sie haben aber kaum Zen-

dass Höcker für die Zentrierung des Unterkiefers gar nicht nötig sind, 
diese Aufgabe kann dem Weichgewebe 1 überlassen werden, ohne 
dass damit irgendwelche Nachteile für die Patienten oder das Resultat 
der Kaufunktion verbunden sind.

Joint Centric
In the relaxed situation and if no occlusal contacts or muscles being 

mandible, if the malposition of the disc is not blocking full retrusion of 
the joints, the mandible will always strive to reach the “Joint Centric”” 

-
ogy of the joints, the discs, the tendons and the muscles which hold the 
mandible. 

In short: Soft Tissues 1 determines the spatial position of the joint and 
the mandible. To some extent also Soft Tissues 2 and Soft Tissues 3 have 

Only if unilateral contacts appear in the chewing zone, the mandible 
will strive for a more forward (mal-)position. This situation can occur at 
any time in life and for various reasons, and it can be easily corrected 
during control appointments.
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Plane of Bite
In conventional dentistry the plane of bite does not play any role, be-
cause it cannot be changed in adults (except by invasive surgical 
means). Changes of the plane of bite are possible during growth and 
this option is used by functional orthodontic therapy. Only after at least 
one jaw is edentulous, we can think about changing the plane of bite 
while restoring this jaw. Often we are limited by the opposite jaw, espe-
cially if in this jaw elongations have happened.

Very often there are restrictions, especially if there are already elonga-
tions in one of the jaws. 

In most areas of the world the Camper plane is used as a guideline for 
the plane of bite. I.e. most dentists emphasize that both levels should 
be more or less parallel. The reason is that for most individuals, this par-
allelism creates a situation in which both jaws close at a right angle. This 
means that the occlusal plane is hit by the cusps at a right angle in the 

forward or backwards. If we install the new bite, in many patients the 
lower jaw involuntarily moves back and forth until after some time the 
joint centric is habitually reached (see section 1.7.). For these patients 
it is important that the plane of bite is created in an identical manner 
on both sides. The stable situation at the jaw closure is of great advan-
tage because the tripodization of cusp contacts is not required. Such 
“tripodizations” are the result of outdated mechanistic thinking, which 
should not be applied to the situation of hardware and the soft tissue. 
Today, “tripodization” is no longer carried out, although unfortunately 
the idea of tripodization is still found in countless textbooks on prosthet-
ics. It is known that the soft tissues 1 to 3 guide the lower jaw of every 
person to very different “rest positions” during the course of each day. 
This fact alone indicates that the “tripodization” will only produce false 
forced bites during several periods of the day. Instead, today concepts 
like that of the AFMP and that of the APPI determine our work. The in-
stallation of a correct plane of chewing is vitally important for our work.

Mastication
Movement of the mandible against the stable maxilla, with the pur-
pose of chewing food. During food processing there is close to no con-
tact between Hardware 2 of lower and upper jaw, because constant-
ly food is inter-positioned between the teeth. The occlusion plays no 
role for mastication as long as the occlusion centric is not laterally off 
the joint centric (see Fig. 2.1.). Protrusion, bruxism, speech function and 
constant control-movements of the lower jaw against the upper jaw 
are not part of “mastication”. Disorders of the process of mastication 

-
tition, with a bilateral pattern of mastication should be installed. The 
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tooth arches must provide equal AFMP & APPI, equal length usable 
of chewing surface left and right. The plane of bite should be close to 
parallel (or parallel) to the plane of Camper, and the frontal groups 
must be disengaged during occlusion and mastication. With these cir-
cumstances given, we can expect the self-normalisation of the process 
of mastication. However regular controls and slight corrections will be 
necessary to keep the situation stable.

Description of important pathways of co-ordination between the men-

A stable bite is creat-
ed by a stable head position in the cranio-cervical joint (atlas-occipi-
talis). The head position changes throughout the day (J Prosthet Dent. 
1992 Nov;68(5):780-3). 

Hence the concept of “Tripodisation” is obsolete (outdated) and even 
potentially dangerous for constructions placed on immediately load-
ed dental implants. Tripodisation does not allow one to control forces, 
it rather leads to the development of an inappropriate intercuspida-
tion (wrong bite/forced bite) during several phases of the day. In these 
phases a forced occlusal centric dominates over the joint centric. As 
teeth are not in contact during food processing, this aspect is especial-
ly important for tooth contacts during the rest of the day and it may 
trigger parafunctions.

Changes in the mandibular position generated by the Soft tissues 1 
lead to changes in the head position which was established by Soft tis-
sues 5. They later compensate what Soft tissues 1 “are doing” and vice 

bjoms.2017.01.007. Epub 2017 Feb 28.). 

If extra stability is required momentarily, the teeth are pressed togeth-
er, e.g. during swallowing. Mainly in this moment, for the special task, 
the muscles around the hyoid bone become active. During swallowing 
Hardware 1 works together with Software 1, to allow the stable organi-
zation of the process. The pattern of swallowing changes with age (Exp 
Gerontol. 2019 Apr;118:45-50. doi: 10.1016/j.exger.2019.01.006. Epub 2019 
Jan 8).

For the mandible position the TMJ is of minor importance. The mus-
cles of Soft Tissue 1 are dominating this process. Patients with bilateral 
condylectomy can eat, which shows that the joints are not required. 
The same applies to patients with severe deformities/resorptions of the 
joints. Morphological changes as shown in Fig. 2.1.a and Fig. 2.1.b hap-
pen because the articular surfaces are able to change morphology 
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slowly and these changes are not connected to adaptation which 
bones are doing according to one of the Wolff`s Laws. Other bones 

loading) do not have the possibility to undergo such changes (Fig. 1.2).

-
permanent (crippled 

patients, disabled patients with permanent malfunction of muscles, 
patients with otherwise deformed skeleton, patients with untreatable 
malpositioning of the shoulder-region, Fig. 6.6.a,), or temporary (pa-
tients with treatable function-derived localized muscle stiffness, pa-
tients with treatable “unequal leg length”, patients with untreatable 
malpositioning of the shoulder-region, Fig. 6.6.a, etc.).

Altered function leads inevitably to a change in the distribution of 
minerals in the affected bone (Eur J Orthod. 2011 Apr;33(2):132-8. doi: 
10.1093/ejo/cjq029. Epub 2010 Sep 30; Angle Orthod. 2005 Jul;75(4):625-
30; Am J Orthod Dentofacial Orthop. 2005 Dec;128(6):766-73.) There-
fore, for example, Angle Class 2 patients provide a different pattern 
of the bone’s mineralization compared to Angle Class 1 cases. Due 
to their anterior pattern of chewing, their inability to perform effective 
lateral chewing and the elongation of the upper and lower front teeth 
the distribution of the bone in the mandible changes as well as the 
pattern of mineralisation. More and more mineralized bone appears 
around the front teeth, while especially in the distal mandible less bone 
is found. Hence these patients have a higher chance of developing 
bone atrophy (even while they have teeth in the distal mandible), 

and open bifurcations. If the functional pattern is not changed (e.g. 
through a comprehensive treatment concept) they will later develop 
peri-implantitis (around their 2-stage implants) for the same reason.

Fig. 1.2 
-

-
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The No-Front-Contacts Concept
It is for many dentists not easy to recognize the enormous advantage 
of the rules which are laid down in this booklet and which are better 
obeyed in the immediate functional loading protocol. Especially im-
portant is the “no-front-contacts-rule”. Dentists learn in their education 
that full dentures should not have front contacts (neither in occlusion 
nor in mastication), but in most countries their education does not lead 
to a full understanding of the effects of this step and the advantages of 
this strategy. They say: “Anyway its the job of the dental technician to 
know what a full denture should look like and how it works”. 

In addition most dentists tend to have their own teeth with the front 
teeth being in contact one way or another. Hence they believe that 

explain in detail here which excellent other option we have to create 

From soft tissue based full dentures we can learn a lot for the concept 
of immediate functional loading. One very effective way to make a full 
denture unusable is to create static contacts between the upper and 
the lower front. The reason is that the denture will be moved out of its 
position with every movement of the lower jaw and even by a simple 
closure of the mouth. As soon as we raise the bite and free the fronts, 
static forces are going to act vertically and when closing the mouth 
the dentures will be pressed vertically onto the teguments in the lower 
and upper jaw. 

We know from the lessons about bone physiology, the pressure in 
general increases the mineralisation of bone, while tension leads to  

-
movable dentures, that “denture pressure leads to atrophy”, and this 
potentially misleads our thinking dramatically. It is true that the jaw 
bones atrophy under dentures, but the pressure is not the reason. (We 
know for example, that the size of the denture base in the lower jaw is 
not correlated to the amount of atrophy.)

Hence we have to make sure that our implants will be as little as possi-
ble subject bone to tensile forces, - i.e. extrusive forces. Would we bring 
the frontal groups into occlusal contact, we would be unable to con-
trol extrusive forces on the most distal implant in both jaws. While this is 
usually not a problem in the lower jaw, it can become a big problem in 
the upper jaw and the most distal implants could become mobile. The 
No-Front-Contacts concept has strong implications on the demand 
which we must have on the plane of occlusion. Details are explained 
in Chapter 1.8.
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1.3. Necessary Chewing Surfaces

for an equal bilateral mastication. This concept can be realized easily 
in Cases of Angle Class I, Class II, and Class III. For Angle Class I and 
Class II patients we install two premolars and utilize the anterior part 

(Premolar-shaped teeth replace the upper canines, in order to place 
another tooth with the possibility to actually chew) only in Angle Class 
III cases.

1.4. Surfaces of the Hardware 2 which should never be in contact with 
the opposing dentition.

We consider all contacts on 2nd and 3rd molars as undesirable, they are 
early contacts. They represent potentially dangerous early contacts 
that must be avoided from the beginning.Not that all contacts which 
are considered occlusal contacts must be located on horizontal 
areas of the crown or bridge, and not on cusp slopes. The principle of 
tripodization (at least 3-point contact for each individual tooth) may 
be applicable to the design occlusion of single crowns and bridges. 
And it may be useful for learning a theoretically possible type of 
occlusion. In clinical reality, tripodization is more likely to be harmful 
in the dentulous jaw. Therefore, tripodization must be considered as 
a quite useless “human invention”, and thanks to abrasion this kind of 
construct is (luckily) abraded away soon if the materials used allow this. 

Angle Class I

We consider it the optimum if the skeletal situation allows restoration 
in an Angle Class I molar relationship. As Strategic Implants may be 
placed in a different position later than the teeth, this concept is 
applicable in many cases where a slight Class II or Class III was given 
pre-operatively.
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Fig. 1.3b
-

st 

-

st mo-

Fig. 1.3a
st

-

st

Fig. 1.3b 
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Angle Class II

Especially in skeletal Class II situations this concept will lead to a full 
disengagement of the upper and lower front teeth. This will not trigger 
elongations1, however it may lead to an altered sagittal mandible 
position. 

1 We have all learned during our studies that teeth must be in occlusal contact lest they 
elongate. In reality this assumption is not true in all cases. In order to trigger elongation two 
conditions must be given: The segment in which the tooth is positioned must be activated 
by functional contacts AND the 2nd tooth must be without antagonistic contact. Without this 
activation of a functional segment, a tooth without contact is more likely to intrude, thereby
following bone’s atrophy.

Note that for this consideration the mandible consists of 2 segments while the maxilla con-
sists of 3 segments:

Fig. E1 Functional division of the mandible and the maxilla regarding possible elongations
of teeth:
Example 1: If (predominant) function is on teeth 22, 23 the whole frontal segment in the 
upper jaw is activated. 22, 23 will probably be intruded by function and dislocated to the la-
teral/front (with gaps developing between these teeth), while 11, 12, 13 will tend to extrude
(with signs of crowding appearing between these teeth).
Example 2: If in an upper lateral segment the tooth 14 is left and in function (with teeth 15, 
16, 18 missing), tooth 17 will tend to elongate if no antagonist prevents this.
Example 3: If in an upper lateral segment the tooth 14 is left and NOT in function (with teeth
15, 16, 18 missing), tooth 17 will tend to lose contact to the antagonist and dislocate cranially.
Example 4: If one lower front tooth is functionally activated all lower teeth on the same side 
tend to elongate if antagonists are missing.
Example 5: If all lower front teeth are activated, all lower teeth tend to elongate wherever 
the antagonist is missing.
Notes: 
1. If a tooth elongates under the rules which are explained here, then it stays elongated, 

even if the teeth which have functionally activated this tooth (segment) are later remo-

did not apply.
2. Note that conventional implants create a remodelling in the whole jaw. At the end of 

the remodelling less bone is present, compared to before. This way implant-borne pro-
sthetics can easily lose the functional contact to the opposite jaws dentition. We see 
this development frequently as soon as we understand the reason behind it. The typical 
countermeasure is to renew the prosthetic workpieces or to lift the bite on them (e.g. if 
the prosthetic workpiece is made from composite or acrylics. We assume today, that 
prosthetics which are anchored in the 2nd or 3rd cortical show a smaller tendency for such 
a loss of vertical, compared to implant-borne constructions which are osseointegrated 
in the area of the 1st cortical.

3. Chewing forces have a strong influence on the vertical position of the teeth. If chewing 
forces are higher on one side compared to the other side, then intrusion has to be ex-
pected on the chewing side, whereas elongations and crowding will be seen on the 
non-chewing side (as a result of disuse atrophy).

4. It must be mentioned here, that the hormonal status of the patient (his or her age) are 
also influencing the developments, because atrophie may happen inside the bone (i.e. 
osteoporosis-like, Jaworski et al., 1980) or from the outside (Uthoff & Jaworski 1978).

Front

Lateral Lateral

Maxilla

Mandible

33
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Very often Class II patients habitually protrude the mandible for anterior 

dorsal (centric) condyle position when sitting in the dental chair, but the 
vast majority will not stay and function with the mandible remaining in 
a distal position from then on. 

 

 

Fig. 1.4a
st

-

Fig. 1.4b

-

Fig. 1.4c

-

-
-
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Fig. 1.4e
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It is sometimes argued that frontal contacts are natural and compulsory 
for humans. We cannot confirm this. We would like to remind the readers 
that full dentures are never construced with frontal contacts, as they would 
become unstable with such a configuration. Nevertheless patients can eat 
with well constructed dentures without any problems as long as the intrao-
ral anatomy (or implants) permit to fixate them suffciently.

The fact that in Angle Class 2 dentitions the frontal groups seek (almost 
desperately) contact to each other should not misslead our thinking: the 
frontal contact is achieved only with the help of a massive non-natural de-
formation (actually an elongation with the bone) in the upper and the lo-
wer jaw. Consequently dental medicine named the Kelly-Syndrom a „Syn-
drom“ and just as the „Angle Class 2 syndrom“ it consists out of functional 
and anatomical components. The Kelly syndrom can be considered as a 
special case of bone deformation, and it must be subsummarized in the 
same category in which Angle Class 2-deformations are also listed. 

In literature we see that human „mastication“ was descibed in many details 
over centuries. Maybe due to so many details the overview got lost in our 
profession. We have to accept (not neglecting the many details however) 
that a large variety of functional movements lead to successful and care-
free mastication. Humans can chew for decades with an anterior pattern 
of chewing, while others use a lateral pattern of chewing successfully - also 

actually do something completely different! Persons with frontal contacts 
during occlusion tend to develop anterior patterns of chewing and their 
lateral movements are often categorized as to have „frontal guidance“ 
or „canine guidance“. Patients without frontal contacts are able to chew 
lateraly. Abraded and eroded teeth can blurr the borders between those 
two patterns of chewing. None of of these functional variants can be con-
sidered superior (Abduo and Tennant, The Journal of Prosthetic Dentistry, 
2015 , Volume 114 Issue 2 , 193 ff). From these patients we can also learn 
that neither cusps nor a Spee-curve are required to masticate happily and 
successfully throughout life. If we move patients from an anterior pattern of 
chewing to a lateral pattern of chewing, it will take some seconds for the 
patient to adapt. About 35% of our patients make (negative or doubtful) 
comments about the fact that there are no frontal contacts after the inco-
poration of bridges. Months or years later 100% of the patients will confirm 
however that they have frontal contacts just as normal (although they still 
dont have them of course).

From all this we can learn that the human masticatory system may cope 
with all kinds of changes throughout our life (tooth loss is not considerd 
here), and it does this with the help of the adaptability of „Software 1“ (Fig. 
1.1).
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Angle Class III

If it is necessary to diagnose the skeletal situation pre-operatively or 
 

angle and the Wits appraisal should be considered for the diagnosis, 
i.e. for measuring the true discrepancy between the mandible and the 
maxilla2. 

In Angle Class 3 cases the upper canine must be adjusted in morphol-
ogy to serve as a 3rd premolar, this tooth will therefore need an occlusal 
surface.
 
Note that the situation in Angle Class III patients may often be improved 

experience sagittal discrepancies up to about 3.5 cm can be treated 
with Strategic Implants. In such cases the front teeth may have to be 
positioned in an edge-to-edge contact situation or even in a slight 
cross-bite.

2 With the help of the Wits appraisal (analysis) we evaluate the rotation of the maxillo-

severe (i.e real) discrepancy between lower and upper jaw if the Wits value is high.  
Recently the W-angle was described, and this tool may be used for diagnosis if upper 

1(3): 299-304)

Fig. 1.5a  
st

 

-
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Fig. 1.5b

Fig. 1.5c
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Fig. 1.6a
-

Fig. 1.6b
-

-

Fig. 1.6c
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When treating Angle Class II and Class III cases to reach the Class I 
standard, avoiding the placement of implants between the canines is 
a good strategy as it makes the life of the dental technician easy and 
promotes aesthetics. In any case the concept of the “supporting poly-
gon“ does not require implants in these locations. 

• 
impossible to disengage the frontal teeth in occlusion and during 
mastication

• During the years of usage of implant borne bridge it will be repeat-
edly necessary to grind the occlusal contacts, masticatory slopes, or 
both. This will further reduce the vertical dimension.

• -
tion on the spine, and prevent damages and pain in the spine and 
muscles keeping the upright position.

• -

the standard, and reaching the joint centric will often lead to a loss 
of front contacts. In other words: more patients than we think are in 
reality “constructed in an Angle Class II“ jaw relationship or have 
developed towards it. 

Fig. 1.6d st
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• -
tion from the start, they tend to lose their teeth earlier and the per-
centage of Class II patients which become our customers (i.e. requir-
ing implants) is highest compared to Class 1 and Class 3. 

• Note that front-contacts are not required at all for maintaining oral 
health and a well functioning mastication

If we start off with a vertical dimension that is low or even too low, we 
will soon end up in a situation where we can prevent contacts in the 
frontal group only if we reduce these teeth vertically. This often leads 
to bad aesthetics. If these teeth are natural, it will lead to discussions 
with the patients, subsequent hyper-sensitivity, and eventually to root 

 
large, natural vertical dimension at the onset of the reconstructive  
treatment. The adjustment is done in one step, regardless of how much 
the bite must be lifted.

Also keep in mind that our bones and muscles have been developed 
and designed for the “original“ vertical dimension. Although this height 
may have been lost over the years, it is always considered correct to 
bring the vertical back to normal in one step. This allows the masticatory  
apparatus to function in “mechanical harmony“.

Although occlusal and regular masticatory contacts in the frontal 
group must be avoided, we have to create the tooth arch in such a 
way that the patient can take a bite from an apple. During this move-
ment the premolars and molars must not be in contact.
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Fig 1.7a-d
a
c
b

d ®

Fig. 1.8a -

-

-

-
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When treating fully edentulous patients it is easy to restore the vertical 
dimension to the standard. Changing (i.e. increasing) the vertical in 
all other cases requires crowning at least one jaw completely. If the 
roots are short in comparison to the crown, this procedure is not an 
option since the unfavourable relationship between root length and 
crown height may lead to cantilever derived mobility of teeth and sub-
sequently tooth loss. 

of teeth (3-3) in occlusion and mastication if the vertical dimension is 
too low. When lifting the bite, the mandible will automatically retract. 
This leaves more sagittal space between the upper and lower frontal 
dentition and this is what we need for treatment protocols in immedi-
ate loading!

The installation of an increased vertical dimension (to avoid front con-
tacts) with a natural front dentition being still in, is possible only to a very 
small extent. This treatment step should be considered only
• if the upper and lower front teeth (and possibly other teeth) are ex-

tremely abraded, and if
• this loss of vertical height was not compensated by the simultaneous 

elongation of these teeth, and if
• the front dentition is healthy from periodontal point of view.

Fig. 1.8b

-
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As a rule, the anterior teeth in the areas of the jaw affected by the 
abrasion are then promptly supplied with crowns, which gives them 
their initial height again. It must be ensured that the occlusal plane re-
mains parallel to the camper plane or is adjusted correctly, even if the 
lengths of the upper and lower crowns may not be ideal from aesthetic 
points of view.
 
These patients have very high chewing forces and parafunctions, 
which have to be reduced by administering botulinum toxin to the 
masseter muscle for at least a few months in the context of implant 
therapy (in immediate loading). The effect of such an intra-muscular 
administration of botulinum toxin lasts for an average of 2 months, and 
repetition of therapy must be considered. Although botulinum toxin 
works equally well in all striated muscles, treatment of botulinum toxin 
masseurs in some countries is off-label use and must be considered 
critically on a case-by-case basis.
 
The free re-adjustment of the vertical dimension according to standard 

lateral occlusion contacts on their own teeth. The extension of teeth 
by higher crowns is a risk in terms of stability of the teeth. In addition, in 
these patients is not to expect a displacement of the lower jaw anterior.

In some cases we have to raise the vertical dimension (compared to 
the onset of the treatment) 1 cm or more. This will lead to a dramatic 
change in the optical appearance of the patient. Some patients will 
not accept this initially, as they are not used to showing teeth so promi-
nently. Such changes in the appearance may also lead to a changed 
(upgraded) social position. Keep in mind that other people in the  
vicinity of our patients might not accept an improved appearance or 
social position, and they will subsequently start boycotting the results 
of our work by advising the patient wrongly. This can severely interrupt 
the trustful relationship between patients and the treatment provider.

1.6. The AFMP concept

The “AFMP“-angle (Angle Fonctionelle de Mastication de Planas), must 
be identical on both sides at the end of the prosthetic treatment and 
this functional symmetry (but not the angle itself!) must be maintained 
throughout life.

Whenever this angle is not identical, the patient will quickly develop a 
unilateral pattern of chewing on the side with the more shallow angle. 
We need to adjust this angle by adjusting the length and the slope of 
the buccal cusps in the upper and the lower jaw.



34

It does not matter how steep this angle is as long as the angle is the 
same on both sides. In the natural (and especially the untreated) den-
tition, this angle changes throughout lifetime: the angle is shallow in 

and becomes steeper yet when the second dentition appears. The 
steepness can be the result of anterior or posterior guidance. Later in 
life the angle returns to a more shallow state as abrasion shortens the 
cusps. In patients with multiple metal-to-ceramic crowns and similar 
restorations, the angle cannot change any further due to lacking nat-
ural abrasion. Therefore we have to adjust the angle in these patients 
during routine controls.

1st 
dentition 

2nd 
dentition

Fig. 1.9a-g

-

 
-
st 

-

-
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Fig. 1.10a

Fig. 1.10b

Fig. 1.12a  

 

-

Fig. 1.11a

Fig. 1.11b
-
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to create upper premolars and molars almost without cusps. This way 
lateral forces are small during mastication. Cusps are mainly required 
during the eruption of teeth to direct them into occlusion and the cor-
rect spatial position. Cusps do not increase the success of the chewing 

the masticatory function has adjusted to the situation. An acceptable 
AFMP angle at the onset of treatment will lie between age 55 and age 
99 (see Fig. 1.9) and during control appointments the AFMP will be-
come progressively more shallow.

1.6.1. Three rules of Dr. Pedro Planas
The Spanish dentist Dr. Pedro Planas established in the last century 
three main rules by which he describes the contact situation and the 
functional situation between upper and lower jaw, as well as the pat-

follows:
a. Rule of the minimal vertical dimension
Originally the rule states, that a patient moves the mandible anteriorly, 
if he/she can thereby close the mouth more (i.e. reduce the vertical di-

centric“ movement differently:
A patient closes the mouth to reach equal bilateral contact 
or 
advances or deviates the mandible until bilateral equal contact is 
reached,
or
until front contact is reached.

The patient prefers the most distal rest position of the mandible in which 
bilateral equal contact is possible.

Fig. 1.12b -

Make sure that the 2nd molars are not in any contact relationship.
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pattern of function:
A patient will develop a unilateral pattern of chewing (preferred chew-
ing side), if the AFMP is unequal on the both sides.
The patient will develop a unilateral pattern of chewing (preferred 
chewing side), if on one side of the mouth more functioning chewing 
units are present than on the other side.
The patient will develop a unilateral pattern of chewing (preferred 

wider than on the other side or if the sum of occlusal contacts is much 
larger than on the other side.
The patient tends to develop an anterior pattern of chewing or a func-
tional pattern which is overly guided by frontal mastication, 

if the frontal group touches either in occlusion or during 
mastication
or 
if the AFMP is overly steep.

c. The masticatory function leads to an adaptation of the morphology 
of 

• the temporo-mandibular joint
• the bone`s morphology 
• the tooth position 
• the occlusal plane in each function segment of the jaws (see Fig. 

E1)

1.6.2. Considerations regarding the AFMP and lateral crossbites 

In general we recommend to create in any case a symmetrical tooth 
arch, regardless of the atrophy and the eventual deformations of the 
jaw bones. The lower 1st molar should in any case be in its best (former) 
spatial position, regardless of the position of the distal implants. In cases 
of strong atrophy there will be no bone below the 1st lower molar. This 
seems initially unusual, and most astonishing is that patients with such 
a construction – with the 1st molar as last tooth on the bridge being so 
much medial – can masticate and speak without any problem, so long 
as we are creating a symmetrical situation.
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If such compensation as shown in  is not possible, the 2nd best 
solution is a bilateral crossbite. 

A unilateral crossbite is in any case no option (neither for segments nor 
for circular bridges), because the AFMP can never be symmetrical un-
der such circumstances. If the AFMP is different (left/right) a unilateral 
pattern of chewing will develop and this will often lead to osteolysis, it 
may be overload-osteolysis or disuse-osteolysis (in tension zones).

1.7. The APPI Concept

The AFMP-Concept (Angle Fonctionelle de Mastication de Planas, see 
chapter 1.6) describes the disclusion of both jaws during lateral move-
ments of the mandible. It was shown in Chapter 1.7. that vestibular up-
per cusps are guiding this process for the natural dentition and if tradi-
tional teeth according to Fig. 5.3 2b, A are used. Other variants of this 

Fig. 1.13a
-
-

st

Fig. 1.13b
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The APPI–Concept (Anterior-Posterior Planes by Ihde) describes the pos-
sible disclusion during anterior and posterior movements of the mandi-
ble while the lower occlusal surfaces are under (at least momentary) 
contact with the upper dentition. In fact the APPI concept describes a 
feedback slope and we will now look at the matter and at its implica-
tions on our daily work. According to this concept the contacts and the 
APPI during prostrusion and retrusion is dominated by the Hardware 2 
and not by the condylar path. The idea of the “condylar path” and its 
angle were born when articulators were invented. Unfortunately this 

and their angle to each other makes it clear, that at least in anterior 
movements the involved surfaces cannot be in guiding contact and 
that the movement must be principally steered by muscles.

1.7.1. Description

As pointed out in chapter 1.2. we design our bridges in a way that fron-
tal contacts in occlusion and mastication are strictily avoided. Frontal 
contacts are only reached during protrusion and e.g when the patient 
is biting off an apple. Whenever bilateral and simultaneous posterior 
contact cannot be established, the mandible will move anteriorly to 

-
terior teeth. 

The down-side of this concept is that our patient will not get an imme-
diate full disclusion of the dentition (of the upper and lower jaw) during 
mastication (and especially during protrusion), because the lower 
front cannot slip down on the palatal side of the upper front teeth. This 
process would cause such an immediate disclusion of the (posterior) 
chewing surfaces. When this movement occurs in the neutral dentition, 
a tripod is created. It consists of the two joints and the anterior contact.

After many years of supervising patients who received full rehabilita-
tion and had no frontal contacts (not in occlusion, not during mastica-
tion, but they had contacts during protrusion), we can conclude safely 
that humans do not need frontal contacts at all during centric occlu-
sion and during masticaton. Hence the concept which is utilized for full 
dentures may be applied for our work also.

The temporo-mandibular joint performs (other than the typical articu-
lator) only translatory movements.

The ideal plane of bite is parallel to the plane of Camper. If the APPI 
is parallel to Camper and identical on both sides, the individual can 
masticate well and there are no principal blockages.
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If however the APPI happens to be under an angle to the APPI of the 
other side of the same patient, either the protrusion or the retrusion is 
slightly blocked and this can only be overcome by an unilateral open 
bite during the functional movements.

-

reason is that even a slight retrusion of the mandible (in the direction of 
the joint centric) will lead to an unilateral contact, and unilateral occlu-

a slight protrusion of the mandible. For the brain and the functional 
steering an unsolvable problem is generated if APPI is different on the 
two sides. Of course we can in many cases solve the problem by mas-

costs vertical and it leads often to new problems. It will also not make 
a good impression to our patients if we start grinding a lot at the end 
of the treatment, instead of instructing our technicians well or starting 
from the beginning with a complete treatment plan.

It is important to make sure that the APPI is identical on both sides and 
we better understand what needs to be done in non treated areas of 
the jaw, e.g. in segment cases and in single-jaw cases. The treatment 
involves changes in the opposite (untreated) jaw as the following case 
study shows, but it also requires meticulous work of the dental techni-
cian and a proper planing of the APPI.

It has to be mentiond here that a relapse of the TMJ can happen at 
any time during or after the treatment, and this can lead to a situa-
tion where the contact situation is (often dramatically) changed. The 
mandible can even move bodily and laterally and suddenly slopes are 
used which could not be reached before. This should be reported by 
the patient immediately, and adustments will be done right away.

Most important is an early control of the occlusal and masticatory sit-
uation. We inform our patients to turn up for controls within max. three 
months after the end of the initial treatment.

the AFMP and the APPI can lead to unexpected deviations of the man-
dible and the reason must be sought. Keep in mind that also technical 
abutments are often the source of such interferences.
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1.7.2. Case Study
(Published in: CMF Impl Dir, 2018, Vol 13, No. 1)

Fig. 1.14a 

Fig. 1.14b 

Fig. 1.14c -
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Fig. 1.14d
-

Fig. 1.14e 

Fig. 1.14f -
-
-
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1.7.3. Clinical implications

1. APPI-concept will determine if a single jaw implant treatment in 
an immediate loading protocol is possible without making (some-

jaw only, if the APPI is identical in the lateral segments of the non 
treated jaw. 

2. Likewise the APPI-concept has to be obeyed when full mouth re-
constructions are done. The advantage of treating both jaws at 
the same time with implants in immediate functional loading is that 
we (with the help of the dental technician) have automatically full 
control on all parameters and also on the APPI. 

3. The APPI-concept is applicable and important for dentitions with-
out contacts between the upper and the lower front teeth. Individ-
uals with frontal contacts (i.e, with their own teeth) can masticate 
well even if the APPI on both sides is (very) non-identical. 

4. If functional blockades are detectable it has to be determined if 
the problem has occurred due to an unequal AFMP or due to an 
unequal APPI, or both.

5. If the APPI is not identical it is impossible to determine the joint cen-
tric because the patients will not be able to reach posterior occlu-
sal centric in a reproducible manner.

6. The APPI concept is concerned only about the inclination of plane 
antero-posteriorly and not the height of the plane. The heights of 
the planes in the individual patient can be different on both sides.

1.7.4. Number of Teeth per Jaw and Segment

During our work on teeth we have learned that all kinds of teeth are 
rd  

-
tures, and for this reason these teeth are often kept throughout life and 
they are even used for (unilateral) bridge anchorage. As long as this 
is done symmetrically in one jaw, the damage is limited. As soon as 
constructions are non-symmetrical as shown in Fig. 1.15c, our work will 
help the patient to become functionally one-sided and hence poten-
tially disabled. Note that unilateral use of the jaw-bone will result in an 
altered pattern of chewing and subsequently in an altered pattern of 
bone mineralization. Implants will become mobile under those con-
ditions, because on the chewing side the bone will be overloaded, 
while the non-chewing side will become a tension zone and undergo 
changes known as disuse-atrophy (disuse osteoporosis).
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Fig. 1.15b

Fig. 1.15a
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Fig. 1.15c

3 and the Supporting Polygon

When fabricating full bridges, one goal of the therapy is to avoid (uni-
lateral) extrusive forces around the load transmission surface of the 
implants inside the bone. This way the bridge is pressed intrusively at 
all times and everywhere, all forces are intrusive. This is important for 
quality and quantity of bone retention. 

However, there is not such a strong need for a balanced mastication 

place. In order to prevent damage to the bone tissue we must avoid 
a.) mechanical overloading, and b.) regional, functional derived 

instability. 

Note: Unilateral or anterior patterns of chewing must be strictly avoided!

3 The term “balanced occlusion“ is used for full dentures and describes the (ideal) situa-
tion where both lateral segments are always in equal contact during lateral movements. 
This type of situation may help keeping lower dentures stable during mastication. For our 
work on Strategic Implants there is no need to create this situation, as long as the AFMP is 
identical and all other circumstances allow bilateral equal mastication. This will avoid the 
development of tension zones and make sure that enough intrusive forces are present on 
all implants.
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One can imagine the mastication as a process taking place atop a 
polygon that is set up by the implants in the canine region and the 
most distal implants. All other implants increase cortical retention and 
stability while not expanding the polygon:

 

Fig. 1.16

X

4

1.8.1 Avoiding Mechanical Overload through Bridge Design and  
 Implant Positioning

Whenever possible, we will position occlusal contacts and slopes for 
mastication inside the supporting polygon. This will be easier in the 
lower jaw, where the resorption leads to a wider masticatory table in 
the distal mandible (centrifugal resorption). In the upper jaw we have 
to accept centripetal resorption and therefore a number of contacts 
will be outside the polygon. In cases of extremely small maxillae we 

bone crest towards the zygomatic bone, or we can use zygoma-screws 

4 See booklet 1, dealing with the treatment planning, for more information regarding the 
possibility of designing the supporting polygon.
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1.8.2. Avoiding Mechanical Overload Through Design of the 
 Masticatory Function

We have the possibility to determine how the masticatory function of 
our patients will look at the end of the treatment:

• 
avoid an undesirable anterior pattern of chewing5

• -
terns of chewing

• 
masticatory contact) of the same length and width, we will avoid 
again unilateral patterns of chewing

5 During growth all individuals will change the pattern of chewing several times in different 
phases of the formation of the dentition. Whenever better chewing options are given in the 
front (e.g. after eruption of the sets of frontal teeth), they will change to an anterior pattern 
of chewing. If later posterior teeth are available and erupt, the pattern of chewing will 
predominantly use these teeth and become a lateral one. In general: over-erupted front 
teeth prevent lateral patterns of chewing (typically found in Angle Class II/2 patients). The 
morphological changes are summarized in the “Kelly Syndrome“, and untreated this state 
tends to aggravate.

Fig. 1.18

• 
-

• 
-
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If all this is done, the patient has no other choice but to use both sides 
equally and develop a lateral pattern of chewing. This is the safest solu-
tion for the survival of our immediately loaded implants.

st Molar

-

which the vestibular cusp is inclined lingually and situated in the centre 

any non-German textbook. However, this detail is important for unin-
hibited laterotrusion and especially for segments. 

Dental technicians today usually do not know of this detail. Therefore 
we are confronted with crowns and bridges in the distal lower jaw 
where the vestibular cusps are situated far too much towards the 
vestibular (Fig. 1.19 - 2) 

In such cases the upper vestibular cusps are blocked too much by the 
malpositioned lower vestibular cusps. Whenever we see this, we have 
to remove substance from the lower molars on the vestibular side (as 
shown in Fig. 1.19 - 2). 

This must be done before we start the prosthetic part of the implant 
treatment, because such correction results in loss of vertical dimension. 
This loss will be corrected through longer (higher) teeth in the upper 

and Lingual Lower cusps) applies for future grinding.
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Fig. 1.19 
6.

Fig. 1.20
st

st

6 Note that two solid bodies will have contacts only in 3 points at most. If a chair with 4 or 5 
legs does not rock on the ground over an axis it must have been designed with a minimum 
of structural elasticity to allow deformation through its own weight. Creating more than 3 
equally loaded contacts between the upper and the lower jaw works usually only thanks 
to the elasticity of the bone and the resilient suspension of the teeth.

1 2 3
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st Premolar

be so unfavorable that contacts as shown in Fig. 1.19 - 3 cannot be cre-
ated without designing an overly wide upper bridge.

Note that the chopping STOP-contacts of the 1st premolar are a very 
important factor for the function of the masticatory system. If these 
STOP-contacts are missing the masticatory system is disoriented and 
it is impossible to control the mastication. Therefore the system will al-
ways actively seek these contacts, even through an otherwise unnec-
essary forward displacement of the lower jaw. In the worst case the 
contacts are replaced by contacts between lower premolars and up-
per canines, while the jaw moves anteriorly. 

Fig. 1.21a

st 

st

Fig. 1.21b st st 

st
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Chapter 2

Treatment in an Ever changing Environment

2.1 Introduction

When opening the mouth the mandible position is determined by the 
joint surfaces and the muscles. During occlusion and mastication the 
position is determined by occlusal contacts and by masticatory slopes. 

At the onset of every treatment the bite (occlusal position of the man-
dible) of almost all adult dentulous or partly dentulous patients should 
be assumed to be “wrong“, i.e. in this position the teeth may be in tech-
nically correct contact, but the condyles are not simultaneously in the 
centre of the fossae, and the muscles are not equally relaxed on both 
sides. Most of our patients have no problem achieving the wrong bite 
from this starting point, and using teeth and muscles to return to this 
position. 

Wrong means:

• The centric occlusion is not reached with both condyles in the cen-
tric position

• Should the patient relax his masticatory muscles completely and 
close his/her mouth, this would not result in maximum intercuspida-
tion

• In patients with front teeth: if these teeth are in contact, they auto-
matically deviate the condyles (typically: push them backwards), 
even if the deviation leads to a “correct“ or “full“ intercuspidation

The masticatory muscles on both sides are innervated from one 
single nucleus in the brain. This means: the muscles on both sides of 
the mandible are forced to work in friendly mutual co-ordination. It is 
obvious but it must be mentioned here: it is not possible to close the 
mouth with one masseter muscle and to open it at the same time with 
the contra-lateral masseter muscle. If either occlusion or mastication 
prevents a smooth, co-ordinated function, problems arise. This explains 
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2.2. Why Is the Bite Almost Always Incorrect?

The elements included in the chewing process (teeth, bone, joint sur-
faces, muscles including their neuronal steering joints) have certain 
abilities to compensate changes of the other participants.

cortical) the position of the tooth arches in relation to each other will 
change over time due to changes of the morphology of the bone. This 
will have effects on the occlusal situation and on the functional possi-
bilities of the masticatory system.

Astonishingly patients maintain a more or less effective chewing func-
tion despite the run down dentition and only a few teeth meeting in a 
small number of points. Our brains are trained to optimize the process 
of chewing by utilizing the best available chewing surfaces. This works 
even if there are a lot of possibilities to make different tooth surfaces 
meet and work together to create “masticatory function“. The brain 
will always choose the contact that is easiest and most successful with 
the least amount of effort.

In fact the “well reconstructed“ (crowns, bridges, dentures) but not 
functionally maintained (no adaptational grinding, missing bite lifting, 
etc.) dentitions are usually the ones to reach a status of functional dis-
order. 
 
The brain optimizes effort for result, consequently our patients prefer to: 
• Utilize the most distal functioning chewing surface
• Utilize the side where a longer plane of chewing is available (e.g. left 

side of patient in Fig. 1.15b)
• Utilize the side with wider chewing surfaces

On the other hand patients will preferably utilize the frontal group for 
chewing, if:
• No other teeth are available
• The frontal group blocks utilization of the premolars and molars (e.g. 

in Angle Class II/2 this can be observed)

This is the aim of our treatment: to create a functional situation, in which 
teeth are not blocking the lateral movements and where slopes of the 
cusps guide the mandible in harmony with the functional possibilities of 
the muscles and the possibilities of the joints.
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2.3. How to Recognize the Incorrect Bite

There are a number of indicators for this.

• If the midlines of the centrals are not in alignment, we should think 
about a faulty positioning of at least one of the tooth arches, or 
about functionally derived discrepancies in the size of the arches

• Exceptions to this rule are unilateral extraction cases and other uni-
lateral tooth loss in early age

• Deviations during the opening of the mouth are an indication of a 
wrong rest position of the mandibular joints

• The morphology of the mandibular joints is unequal, or the morphol-

• When asking the patient to move to the left and the right, the man-
dible will initially move a bit centrally and backwards on one side, 
before moving freely to the requested side. This indicates that the 
mandible did not start the lateral movement from the rest position of 
the joints (i.e. not from “joint centric“)

Real Midline

Occlusal centric

Joint centric

Fig. 2.1 X
O

-

one end point
two end points
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2.4  How do the Components of the Masticatory Apparatus Alter the  
 Position of the Masticatory Surfaces?

Wolff’s Law (1892) described the fact that bone optimizes its weight 
and morphology with respect to mechanical demand. This law is true 

on the amount of bone created or reabsorbed, i.e. on the baseline 
remodelling rate (i.e. remodelling without any surgery or fracture or 
overload on bone)1

bone which is required only while and where the teeth are present 
-

duced through the process of “atrophy“. The term “atrophy“ describes 
missing nourishment for parts of the bone after teeth are extracted. 
Another possible reason for bone loss is reduced muscle function and 
the fact alone that the bone optimizes its morphology constantly while 
it is remodelling. Note that atrophy may occur from inside or outside 
the bone, i.e. either on inner or on outer surfaces (or on both surfaces) 
bone may get reabsorbed. Resorption from inside will be invisible from 
the outside and even go unnoticed on x-rays.

1  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Fig. E2 During growth of an individual we observe a very high remodelling rate of bone 

-
ture, function, and adaptation of compact bone. Raven Press, New York.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. E3 If fractures, surgery, or even just damages to the periosteum occur, a local  
increase of the osteonal remodelling is found for a short time. As long as the overall  
musculo-skeletal function is not altered, all other bones of the affected individual  
keep their age-related osteonal activity. 
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The temporo-mandibular joints (TMJ) are part of the masticatory sys-
tem. The joint‘s morphology may change throughout life. The TMJ is 

hyaline cartilage) undergo quick and dramatic morphological chang-
es. We can even follow the change of morphology on panoramic pic-

when their overall bone remodelling rate is low.

To summarize: the morphology of (jaw) bone changes constantly. If 

bone, the position of teeth will therefore also change. There is a differ-
ence between traditional crestal implants and basal implants: 

• 
and follow the morphological changes of this cortical (or they be-
come prey to peri-implantitis).

• nd cortical and passively allow 
morphological changes of this cortical (if there are such changes). 
This is a dramatic difference when it comes to predicting the 
changes in the occlusal situation, the relative vertical position of the 
teeth, and the effect on the patient‘s mastication.

2.4.2. Changing Tooth Positions

Stable teeth give the impression of being embedded in concrete. Nev-
ertheless teeth have a slow tendency to change their position and spa-
tial relationship. The most important tendencies are summarized here:

Tilting Teeth tend to keep the level of the bone parallel to  
 the line between enamel and root-cement.
Elongation Teeth in mechanically activated segments tend to  
 move towards the plane of bite unless intrusive 
 forces stop them. Thus elongation can take place  
 with and without the bone. 
Active Intrusion Teeth may also be intruded through high 
 masticatory forces. If such intrusion happens to 
 upper front teeth, gaps develop and the teeth 
 wander laterally. In unilateral patterns of chewing  

 non-chewing side) and intrusion (on the chewing  
 side). This results in a change of the plane of bite. It 
 is unclear if this development takes place both in the  
 upper and the lower jaw, or if plastic deformations of  
 the jaws are the underlying reason in at least one  
 jaw.



56

Loss of Vertical  Teeth in non-activated bone segments following  
(passive intrusion) the  changing vertical position of the bones crest  
 like a ship in waves. For this reason especially  
 upper 2nd molars lose contact to the lower  
 dentition after extraction of the 1st molars and  
 premolars. They passively follow the contracting  
 bone level, resembling an intrusion. The bone in  
 the maxilla contracts (upwards) towards the base  
 of the skull, while the bone in the mandible  
 contracts (downwards) towards the lower rim of  
 the mandible.
Migration Teeth also tend to show a movement along the  
 arch. Depending on the form of the root, teeth  
 usually migrate towards the midline. Lower  
 premolars move distally in most cases.

2.4.3. Muscle Activity  

Fine steering of very strong muscles allows for directing forces to specif-
ic chewing surfaces. The brain seems to optimize the necessary forces 
by using predominantly posterior teeth for hard chewing work. If teeth 
are lost in one segment, muscular activity will be reduced (even to 0), 
probably because vertical forces would cause damage and subse-
quent pain in the TMJ. Posterior teeth protect the TMJ from such dam-
aging forces.

2.4.4. Changes in the TMJ‘s Morphology

In an ideally functional environment the joints have no reason to 
change their morphology. An ideally functional environment is given 
in most Angle Class 3 cases, for example. These patients show a 
symmetrical hinge movement of the TMJ and no anterior movements. 
Their joint position is stable. Anterior movement of the jaw makes no 
sense for them because the lower jaw is advanced anyway.

the joints. The patients move their jaws anteriorly in order to chew.

surfaces of one joint on the non-chewing-side. As soon as they switch 
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Patients with long-term unilateral function show enlarged and 

the non-chewing side.

Considering the mentioned changes in position and morphology, we 
can only wonder how it is possible that throughout childhood, growth 
and a long adult life our teeth usually manage to touch each other 
and give us the possibility to chew.

Fig. 2.1a

Fig. 2.1b

2.

2 In dental literature and teaching the idea is expressed that the masticatory and mimic 
muscles should be “passive“ (relaxed) and then the TMJ centres according to the joint‘s 
morphology. TENS therapy is based on this idea. We believe that a fully passive joint position 
can only be reached if all muscles are dissected off the mandible.
 
We know from our experience with botox therapy to the masseter muscles that deactivating 
this muscle on both sides results in an anterior positioning of the mandible with only contacts 
on the front group remaining. We must assume that all masticatory and mimic muscles par-
ticipate with multiple force vectors and influence the joint position. Changes in the strength 
of single muscles influence the joint position instantly, while the intercuspidation tries hard to 
keep the position of the mandible stable. The TMJ, being a fibrous joint, will even react with 
morphological changes to a new force environment in the long run. Note that all other joints 
in our body (i.e. hyaline joints) do not have this possibility of undergoing healthy changes 
to the joint surface morphology.
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Fig. 2.1c -
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Chapter 3

Diagnosing the Masticatory System 

3.1. Ineffective Diagnostic Procedures 

Some practitioners and teachers still believe that the habits of “gna-
-

nett-angles, using the functionally generated path (FGP)-technique, 
and other procedures have been advocated, but the results are 
doubtful or even potentially dangerous. Typically these procedures will 
help transfer the former pathological situation into the new prosthetic 
construction working under the same pathological pattern of function, 

function, and creating real oro-functional health. 

TMJ to create a functioning mastication. 

We know how the healthy status looks and how the joints work and 
the mandible moves. Hence we should always work directly towards 
this healthy status, regardless of the pre-treatment situation. Often 
remaining teeth prevent the desired result. As described in booklet No. 
1 there are a large number of good reasons for the elimination of such 
teeth. 

3.2. Effective Diagnostic Procedures

the mandible to both sides while under contact. Patients with long-

is not able to utilize both sides at the beginning of the treatment, since 
it is not used to doing so. 

The presence alone of well-designed new chewing surfaces on both 
sides will not make the patient use those surfaces equally. If the possi-
bility of movement is limited to one side by muscular inability to move 
the joint (resections of bone-parts creating an interruption, e.g. of the 
mandible or resection of muscles, paralyzed patients), setting up of a 
bilateral equal mastication is impossible. Such patients are better off 
not receiving treatment in immediate load protocols, or the amount 
of cortical anchorage must be severely increased. In such cases com-
bining compression screws with basal screw implants is recommended. 
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takes time and patients must be motivated to practise using both sides. 
In other words: even if we have installed acceptable functional paths 
for mandibular movements (masticatory surfaces), some patients may 
remain blocked in their movement and will not use them. This situation 

The next most important diagnostic step is to determine (by clinical 
means) the correct sagittal position of the mandible in the correct 

because the patient often refuses to bring the mandible to the most 
dorsal position named “joint centric“. Especially in functionally run 
down stomatognath systems, this centric, which is determined solely by 
the morphology of the joints which are preferably under no muscular 

into a habitual mandibular position. This is often seen in patients who 
used an anterior pattern of chewing and whose upper anterior teeth 
have moved outwards with the mandible following them functionally.

Often patients with a skeletal Angle Class 2 refuse to move their man-
dible into the most dorsal, joint centric position. We can support them 
by letting them bite on an anterior jig or by applying a support-pin pro-
cedure (Stützstiftregistrierung) just as when registration for full dentures 
are done. Once we manage to direct the mandible into the dorsal 
centric and keep it there, the functional pattern can be the same as in 
Angle Class 1 patients.

In complex cases it may be helpful to fabricate individual impression 
-

allelism of the plane of bite to the plane of Kamper can be controlled 
and the vertical dimension can be registered simultaneously when tak-
ing the impression. The procedure is the same as in full dentures, except 
that the individual impression trays are now mounted on the implants 
(to avoid the errors created by the resilience of the mucosa). 

and the ears!) are useful in obtaining a good approximate positioning 
of the upper jaw model in the articulator, but the results of the facebow 
application must be controlled. Facebows are not applicable if the 
maxilla-facial complex shows severe asymmetries.

The best orientation of the upper jaw model in the articulator is reached 
by a HIP-mount and Head-lines devices (http://mediplus-shop.de/
Physio-Logic--Articulation/HIP-Mount-Serie-8.html).



61

3.3. Preparing Existing Occlusion and Mastication

If unilateral segments are replaced, the patient will keep part of his 
-

tication in this part of the jaw, that is on the patient’s remaining teeth 

impression is taken. Incompatible contacts and slopes must be elimi-
nated to allow a free gliding of the mandible to the working side. As 
this affects the AFMP angle, we must do this step now. Failing this, den-
tal technicians cannot take into account the functional effects of the 
occlusal adjustments in their work, and in many cases the patient will 
continue to exhibit an unilateral chewing function. In addition, dou-
ble bites may occur (i.e. two different subsets of what would constitute 
maximum intercuspidations on the left and right sides, while maximum 
intercuspidations on both sides cannot be attained simultaneously).

If only isolated segments are restored on implants, the resulting inter-
cuspidation must be carefully analysed – and usually adjusted – in this 
segment. A failure of an implant-supported segment after immediate 
loading is often caused by pre-existing bite problems; the dentist may 
have believed that the existing bite was correct, or the adjustments did 
not completely reposition the joint in centric. The basic problem is that 
on the non-implanted side, the occlusion will determine the position 
of the mandible, while on the implanted side, the temporomandibular 
joint will determine it. 

Due to their positions in the jaw, third (or in some cases even second) 
molars will (continuously) elevate the bite in the distal region, resulting 
in premature molar contacts. Subsequently the frontal group and 
premolars elongate (with or without bone). If pockets appear in 
cases with elongations, periodontal infection develops and the case 

classify this as a case of “chronic and superinfected elongitis”, for 
which the only treatment that truly addresses the underlying condition 
is orthodontic treatment. To avoid further elongation 3rd molars must 
be always removed as part of the initial treatment. Third molars are 
exempt in some cases when they are fully cortically (mostly horizontally) 
impacted. If existing crowns and bridges require extensive changes that 
cannot be carried out right away, we have to renew them or prepare 
them without taking the metal frame off. Then the occlusal surfaces 
are replaced with (lab-fabricated) temporaries from composite or 
acrylate. This allows creating an adequate opposing dentition and at 
the same time the temporaries can be adjusted easily. Transferring a  

rather easy task.
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Chapter 4

If the patient‘s masticatory system has lost all orientation and when 
it functioned under wrong bite situation, the patient has almost no 
chance to assist the treatment provider when it comes to take the bite. 
In these cases the dentist must closely observe all movements of the 
jaws and control the result of the bite registration. We usually prefer fast 
setting silicone for this procedure, because we can apply the material 
very slowly. As it sets in some areas, it is possible to add material in 
others. After everything is set, the bite is taken out and undercuts are 
removed. The mandible needs adequate freedom of movement to 
attain joint centric – and the patient will often need a certain amount 
of time and practice to move the mandible to that position. Then we 
add more material to register this position. The result is probably usable 

 

Fig. 4.1a

Fig. 4.1b
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we apply an anterior jig (e.g. made from light cure composite) which 

implants. This jig also enables the reliable determination of the vertical 
dimension, i.e. the bite will then be registered in the correct vertical 
dimension and the jig becomes part of the bite. This jig may also be 

any case the opposing jaw will touch the jig only in one point, Fig. 4.2.

If we are unable to register the bite correctly, for instance if we 
constantly get different results, the approach must be changed. There 
are a number of possibilities:

1. “Anterior deprogramming“ is performed by having the patient bite 
on a jig (ramp) for some time. This ramp can be mounted in either jaw, 
and it will have contact to the other only in one point. For example we 
can use one of our dental instruments as such a ramp, or we fabricate 
it with methacrylate or composite in the mouth. It is important to reg-
ister the bite in the correct vertical dimension or in a minimally higher 
position. If the bite varies in anterior-distal direction, the jig must have 
an oblong shape to allow the lower jaw to move freely in order to allow 
deprogramming.

Note that avoiding the placement of temporaries between surgery 
and bridge placement (or at least until the frames are tried in) allows 
further deprogramming of the muscles before the 2nd bite is taken on 
the frames.

 Fig. 4.2
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2. Another option, especially if both jaws are restored simultaneously, is 
to perform a registration with the help of a single central pin on a plate 
just as in full dentures (Pfeilwinkelregistrat, gothic arch). For this proce-
dure we need an individual transfer plate, which is connected to the 
heads of the implants.

3. If we become aware of the situation at a stage when the prosthet-
ic workpiece is ready, we can use the concept of “Hanau‘s Schaukel 
Okklusion“ (swing occlusion): contacts, for instance in composite, are 

home to his normal life. After a few hours – at most one or two days – 
the temporomandibular joint will relax and reposition, so that a slow 
and gradual reduction of the temporary contact makes it possible to 
detect the correct bite plane. The bite can subsequently be lowered 
again, or it can be built up on the other premolars and in the region of 

Fig. 4.2 a, b
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Chapter 5

Surfaces

5.1. Introduction

The adjustment of the functional surfaces of full-arch and segmented 
bridges (as well as any necessary adjustment of the existing natural 
dentition and restorations) is carried out according to the following 
procedure, which is invariable. Adjustments are made in the following 
order:

1. Occlusion
2. Mastication
3. Protrusion

Steps 2 and 3 are accompanied by constant checking whether any 
changes in the occlusion have resulted, any unwanted anterior or pos-
terior displacements of the mandible (in occlusion) have occurred or 
an anterior chewing pattern has developed (which can happen at 
any time due to the lowering of the vertical relation associated with 
adjusting the masticatory function).

The above sequence must be strictly observed: as long as the occlu-
sion is not stable and identical on both sides, the masticatory func-
tion (laterotrusion) cannot be adjusted, and as long as the masticatory 
function is not identical on both sides, no adjustments should be made 
to the protrusion.

Expert opinions on prosthetic restorations often state that “the den-
tist took the bite incorrectly”, but while this could indeed have been 
the case, it is not so easy to prove after many weeks or even months. 

performed properly, possible changes in function (which are to be ex-
pected in each and every individual case) result in changes to the bite 
situation, which may well render the result of the underlying treatment 

on the basis of the occlusal situation as it stands at the time.
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Admittedly, this is unfortunate for the patients, who tend to expect not 
only “good work for good money”, but also “correct” and “lasting” 
results. Two important points deserve mention here:

• If we treat a functionally desolate dentition, there will be re-co-or-
dination of the masticatory muscles, with stronger and symmetrical 

of the positions of the temporomandibular joints (TMJs). This alone 
requires regular readjustment of the occlusal surfaces.

• 
continuously adapts to changing needs in function, it is complete-
ly impossible to provide prosthetic restorations that are stable and 
continue to be correct over the long term. This is another reason why 
lifelong control of the occlusal and mastication surfaces is neces-

-

bone’s changes. The occlusion and mastication surfaces must there-
fore also follow these changes, i.e. even perfectly matched surfaces 
will stop matching after a certain amount of time.

We believe it makes eminent sense to analyze and classify the func-
tional status of a given dentition for setting up to perform a treatment:

A Perfect, well-co-ordinated function of the mandible, including an  
 even bilateral masticatory pattern; stable occlusion.
B Unilateral mastication function, uneven timing of the main 
 masticatory muscles at jaw closure; unequal palpated size of the  
 main masticatory muscles; deviations at mouth opening with/
 without TMJ clicking
C Severely impaired co-ordination of the masticatory system, 
 unilateral and completely obstructed laterotrusion, involuntary 
 protrusion movements, sometimes even producing anterior 
 crossbites in occlusion
D Complete lack of co-ordination of mandibular function and 
 mandibular position.

masticatory function can be assessed, over the course of treatment. 
Patients cannot usually perform this assessment of their masticatory 
function themselves. Experience has shown that most patients can 
come to terms with even the most chaotic functional situations and 
regard them as “normal”.

A patient who was functionally assessed as a class C or even class D 
-

tegic Implant® within 72 hours (3 days). However, this does not mean 
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that we can functionally bring this patient to a class A within the same 
amount of time.

Patients who present after years of unilateral chewing patterns are as-
signed to class D; they require regular check-ups. It can be helpful to 
allow patients to follow their own movements in a hand mirror during 

-
tients learn more quickly not to assume involuntary protrusion positions.

A correct occlusal adjustment and the maintenance of a bilateral and 
uniform masticatory function are necessary for this reason alone, to 
ensure that stable and symmetrical conditions exist in the bone.

• Unilateral chewing patterns change the distribution of tension and 
compression in the bone (both in the maxilla and in the mandible). 
This results in overloading of the peri-implant bone on the masticato-
ry (working) side, and osteoporotic bone develops on the non-mas-
ticatory (non-working or balancing) side, where tensile forces pre-

blackening of the force-transmitting threads.
• Under the same conditions, the bone around crestal implants will 

produce areas of crater-shaped bone collapse on the balancing 
side -
tis” (according to traditional thinking on the part of crestal implan-
tologists). However, the term “peri-implantitis” is misleading in these 
cases because the bone loss is functional in nature and infection 
only occurs due to the roughness of the implant surfaces. 

5.2. Patient compliance and the reliability of patient proprioception

As we work on the functional details of occlusal and mastication sur-
faces, we will have to ask patients, again and again, where they be-

right side. It is recommended to do this right at the beginning of the 
treatment session, while only a unilateral occlusion is present (some-
thing that only we know at the time). In this way we can test whether 
the patients’ proprioceptive statements are correct and whether they 
are able to since and correctly report their perceived situation in the 

If we see that the patient makes incorrect statements and – for exam-
ple – keeps confusing right and left, then we know that we cannot rely 
on patient feedback during any part of the process. Sometimes we 
can observe that patients increasingly learn what we mean by our 
questioning (and what response we are trying to elicit) and after a 
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while begin to grasp the situation and start answering our questions 
correctly.

We also have to take into account that not a few patients “force” their 
bite during the treatment session, doing what they think the dentist ex-
pects them to do. This, however, serves to conceal their true occlusal 

(see section 5.16). 

5.3. Articulation paper and other diagnostic tools 

We only use thick occlusion paper for occlusal adjustment which leave 
well discernible traces.

We recommend working exclusively with a single type of articulation 
paper in order to obtain adequate and continuous practice in inter-
preting the visual result on the teeth.

The articulation paper shown here is also able to reveal situations in 
which it is not the vestibular cusp of the maxillary molars and premo-
lars that provides guidance but rather the steeper palatal cusp. This is 
shown by pronounced, “multilayer” markings on the internal side of 

the size of the “contact point”), the strong abrasion of the articulation 
paper disappears, with patients reporting easier lateral glides.

Fig. 5.1
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5.4. Objective of occlusal adjustments

The elimination of unilateral or unilaterally stronger occlusion contacts 

the occlusion. The position of the teeth and the occlusal contacts will 
depend primarily on the relative position of the jaws, i.e. on their Angle 
class (see Chapter 1 of this book).

It should be borne in mind that when adjusting the occlusion and 
mastication, the muscles, especially the pterygoid muscles, may react 
at any time – and this will have immediate dramatic consequences for 
the position and movements of the temporomandibular joint. Almost 
every patient – except patients with a true Angle class 3 relation, can 
at any time and abruptly assume a more retral centric joint position. This 
means that the occlusion will then have to be readjusted from the start 
in this new (presumably more correct) centric position. Such changes 

weeks or months. This was described as early as 1970 by A. Gerber in his 
article entitled “Occlusion theory, occlusion diagnostics and occlusion 
treatment in the change of our aspects” (Schweiz Monatsschr 
Zahnmed/ RMSO, 80:447–470). Gerber described the conditions 
governing the chewing and holding muscles, the temporomandibular 
joint and the teeth in great detail. At that time, he could not yet know 

discovered and described in 1968 by Frost in the USA. In 1970, nobody 

simply because that discipline of dentistry did not yet exist. The basic 
relationships between functionally determined bone biology and the 
rules of immediate loading were comprehensively explained for the 

In this chapter, we often think and speak about occlusal adjustment 
as being performed subjectively by grinding, because occlusal and 
masticatory function are usually adjusted in this way. This means that, 
once the restoration has been delivered, the vertical dimension will 
usually be a little too high so that subtractive measures can be taken in 
order to adjust function without producing contacts on the front teeth, 
which should not occur either in occlusion or during mastication. The 
protrusion function is then also carefully adjusted, because the patient 
must be able to bite off an apple or bread without any problems or risk 
(and successfully of course).

If the vertical dimension cannot or should not be reduced any further, 
the goal can be achieved additively by “building up” additional 
substance. Composite-resin teeth are particularly suitable for this 
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purpose. Composites can be added to and built up with the standard 
tools available in any dental practice, which is why we now prefer this 
material to ceramics.

If only one jaw has been restoratively treated, the question often 
arises whether it is “better” to perform adjustments to the restoration 
on the treated side or to the natural dentition. As will be shown later, 
the correct place to perform adjustments will always present itself 
logically and clearly; it does not make sense to “conserve natural tooth 
substance” if it is in the wrong vertical position (i.e. if it is elongated or 
below the plane), shows unsuitable traces of erasure, presents with the 
wrong cusp inclination or has been tilted or rotated.

As things stand today, we consider the concept of lingualized occlusion 
to be the safest way to eliminate lateral interferences. It is primarily 
lateral forces that destabilize immediately loaded implants (in full-arch 
bridges and segmented bridges) – excessive chewing forces (alone) 
are rarely to blame.

A kind of lingualized occlusion occurs almost automatically when the 
mandibular premolars and molars show “crown alignment” and when 
the maxillary vestibular cusps are shortened. 
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Fig. 5.2 a-d -
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Collective guidance path during mastication cycle

Fig. 5.3 -
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5.5. Some basic considerations

When the occlusion is adjusted at the end of a rehabilitative procedure, 
our mechanically oriented way of thinking assumes that the jaw joint 
performs a hinge movement at least toward the end of the jaw closure 
movement. This is what all the textbooks say – and yet it is wrong. 
Hinge movements exist only in articulators. The temporomandibular 
joint performs sliding lateral or anterior movements on the descending 
path of the articular tubercle of the zygomatic bone. Since the 
two temporomandibular joints do not have a common axis of 
rotation (rather, they are arranged at an angle to each other), that 
assumed hinge movement is impossible anyway. The state of affairs 
is immediately obvious to any mechanic, but academically trained 
dentists unfortunately do not want or are unable to understand the 
simple principle, putting their unfailing faith into the “hinge axis story” 
instead.

For inexplicable reasons and as a result of boundless fantasies 
circulating at our universities, the so-called science of “gnathology” 
has been introduced into our profession. At this point, we do not intend 
to doubt or deny that a certain level of precision is necessary in our 

medium term. Section 2.3 describes this in more detail. Gnathology is 
based on several false assumptions, such as:

• 

like bone. Rather, the external outlines of the bone are subject 

Fig. 5.4
-
-

-
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to continuous remodelling, and the same is true of the internal 

using “gnathological methods”, either the bone would shrink away 
from the teeth over time, or the teeth would (if rigidly attached to 
the changing bone) soon move apart from each other. There would 
be no longer any contact between the maxillary and mandibular 
teeth, or at most a single point of contact between both jaws.

Our profession has developed different terms and concepts that 
describe the relation of maxillary and mandibular jaw on closure.

In the dentate jaw, the occlusion determines the position of the 
temporomandibular joints; the mastication surfaces dominate, and the 
joints must follow suit as far as possible. We recommend describing the 
situation with the term occlusal centric. Only the muscles are capable 
of modulating the positions of the joints quickly and at any time. The 

(something that is unique to these two joints). Unlike hyaline joints, they 
can change their shape over time. They can increase their volume, 

The guiding function of the muscles depends on what time of the 
day it is and how we feel at that particular point. Given more or less 
passive jaw closure, the relative to positions of the dental arches will 

will call joint centric for the sake of simplicity. 

Ideally, the joint centric and the occlusal centric will coincide, which is 
the goal of any treatment with immediately loaded implants. However, 
this goal is associated with a number of problems:

• We cannot know whether the muscles are already located in the 
ideal joint centric at the end of the treatment and after the insertion 

to move there. These are short-term or very short-term changes, but 
unfortunately not short-term enough for us to take them into account 

• With the onset of normal masticatory function, the masticatory forces 
will change in many cases; usually they will increase, changing the 
joint centric to a greater or lesser extent.
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5.6.1 Contacts in occlusion
• Occlusal contacts on horizontal surfaces of the antagonist tooth
• Occlusal contacts on sloping surfaces

The following terms do not actually have any bearing on our work and 
can safely be disregarded:

Cusp-to-cusp contacts or marginal-ridge contacts: under normal 
circumstances (Angle class 1), cusp-to-cusp contacts should only be 
present in the lingual cusps. Three to four of these occlusal contacts per 

The term “lingualized occlusion” refers to a situation in which all 
supporting occlusal contacts are with the lingual cusps of the 
mandibular posterior teeth.

5.6.2 Chewing marks during mastication
• in canine guidance
• in group function

Undesirable chewing marks may be present on the lingual cusps of the 
mandibular molars and premolars.

5.6.3 Possible undesirable concept during protrusive movements
• Anterior-to-anterior tooth contacts during protrusion
• Dominant contacts between mandibular premolars and maxillary 

canines during protrusion 
• Dominant distal contacts during protrusion (with and without loss 

of anterior tooth contact); such contacts can be present almost 
unnoticed on the technical abutments or in the area of the 
antagonist teeth. 

5.7. Adjusting the occlusion

The patient is instructed to close after thick articulation paper has 
been placed between the teeth on both sides. Only a strict and simple 
closing movement is permitted at this point. The patient is asked on 

on sloping surfaces impair the result, because such contacts are 

mandible slightly laterally or medially, which is perceived by patients as 
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can distinguish between contacts on slopes and vertical occlusal 
contacts, patients can always never correctly make this distinction with 
implant-supported bridges.

with composite, which is particularly recommended if a loss of vertical 
dimension would be expected if the adjustments were to be strictly 
subtractive.

1

2

3

Fig. 5.5 a -

-
-

-

Fig. 5.5 b

-

-
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5.8. Adjusting the masticatory function

As soon as a stable occlusion has been achieved, i.e., as soon as the 
patient occludes on both sides with the premolars and the first molars 
simultaneously (anterior half), adjustment of the mastication function 
may begin.

There are two main reasons why a patient may push the mandible for-
ward during laterotrusion:

1. The mandible is protruded if there is a premature contact on one 
side and the jaw “searches” for the contact further mesially on the 
opposite side. The involuntary preclusive movement indicates that a 
stable occlusal position relative to the maxilla, a position that is iden-
tical on both sides and simultaneously achieved, has not yet been 
found for the mandible.

2. In addition habitual protrusive movements are observed even with a 
correctly adjusted occlusion if the maxillary and mandibular frontal 
groups make contact too easy during laterotrusion. Typical prema-
ture contacts are found on the distopalatal corners of the central 
and lateral anterior teeth. They massively change the chewing pat-
tern because they restrict unimpeded laterotrusion. As long as this is 
the case, i.e., as long as the mandible moves forward during latero-
trusive movements, the masticatory function cannot be adjusted. 
The correct relation between the maxillary and mandibular anterior 
teeth must be achieved first. There are several options for doing this:

3. 
• Raising the bite
• Shortening maxillary or mandibular anterior teeth
• Adjusting the mandibular anteriors from vestibularly and the 

maxillary anteriors from palatally or shortening of both sets of 
interiors.

The main criterion for deciding whether we can adjust the bite subtrac-
tively by grinding or have to additively build them up is whether static 
or functional anterior tooth contacts might result from grinding (i.e., re-
ducing the vertical dimension in an undesirable way) and whether this 
must be prevented by increasing the vertical dimension.

The aim of adjusting the masticatory function is to achieve bilateral, 
uniform occlusal surfaces or chewing paths that are used with equal 
frequency on either side.

Anterior or unilateral chewing patterns must be avoided as they may 
overload the peri-implant bone on the working side. Contacts on the 
balancing side, as well as local osteoporosis induced by tensile forces 
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on the balancing side, may also result in implant mobility. The longer 
the implants had previously been integrated, the less likely it is that 
such improper loading will actually lead to mobility. Long integrated 
implants tend to fracture rather than become mobile as a result of 
overload osteolysis. 

The most important aspects that govern the ability to chew bilaterally 
with equal frequency include:

• The presence of an identical number of teeth, i.e., the same over-
all length and width of the mastication surfaces, with uninterrupted 
rows of teeth in both jaws (no gaps)

• The creation of a bilaterally identical AFMP
• The prevention of any anterior masticatory function by creating a 

sufficient distance between the maxillary and mandibular anteriors 
(during occlusion and mastication). 2 mm of overjet and 0.5 mm of 
overbite are regarded as favourable by most clinicians who use this 
procedure.

in both jaws

A special situation occurs when the patient has anterior tooth contacts 
on natural teeth, i.e., when only partial bridges are present in one or 
both jaws. There are two treatment options for these cases:

5.9.1 One is to leave the natural anterior contact in place:
• The advantage of this approach is that it is possible to adjust the 

posterior segments to slight infra-occlusion and to create a canine 
guidance that protects the implant-supported bridges from lateral 
displacement.

• The disadvantage of this approach is that it is highly unlikely that 
the occlusion (and thus the masticatory function) will be adjusted 
to a position in which the occlusal centric corresponds to the joint 
centric. With the help of a supporting pin registration, one could de-
termine whether the joint centric is also present (coincidentally) in 
natural intercuspidation of the anterior teeth.

If the tooth positions shift at a later point (i.e., if the assumed protection 
of the patient’s stable natural teeth disappears), the stability of the joint 
position will in all probability also decrease. The mandible can move 
in the direction of the (muscularly modulated) joint centric (or in any 
other direction), which prompts changes in the occlusion and requires 
readjustment of the occlusal surfaces. Thus, despite the presence of 
“natural” canine guidance and “natural” contacts between the max-
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illary and mandibular anteriors, we cannot be entirely sure that every-
thing will remain as stable as assumed or that the bite will be correct 
or stable at the end of the treatment phase (i.e., in the “natural” man-
dibular position).

5.9.2 As an alternative, the bite can be slightly raised:
• The anterior teeth will then no longer be in contact, at least on clos-

ing, and the occlusion and mastication surfaces will be adjusted in 
the lateral segments only. This will always take place in a new (usu-
ally more retral) position of the mandible, where the earlier anterior 
contacts (even with the lowered bite) can hardly occur anymore.

• The advantage of this approach is that the occlusion centric can be 
adjusted to match the joint centric.

• The disadvantage of this approach is that it is doubtful, especially 
during the first few months, whether there will be any changes in the 
joint centric (given that the joint centric is also a muscular centric), 
which is why close monitoring of the situation and multiple adjust-
ments of the occlusion and mastication surfaces will become nec-
essary.

With a patient who had exhibited an anterior chewing pattern for many 
years and who mainly used the anterior teeth in both jaws for eating 
one can be 100% certain that the TMJ position will be displaced anteri-
orly. Once the new restoration is in place, the same patient will exhibit 
a much further dorsally located joint position. Moreover, the definitive 
dorsal position of the joints is not reached immediately, which is why 
frequent checks (e.g., every two to three weeks) are initially required 
before a stable occlusion can be achieved in joint centric.

Unfortunately, partial bridge segments are less resistant to improper 
loading than full-arch bridges, which is why they have to be adjusted 
with particular precision and at short intervals.

5.10 Adjusting the protrusion and biting function

The next function to be adjusted is the protrusion function. The objec-
tive of this treatment step is to achieve interference-free end-to-end 
anterior tooth contact during biting. It is best to have all four incisors 
participating in this process, as this distributes the forces over four teeth 
and reduces the risk of individual facets fracturing under overload.

In order to reach the goal, the maxillary and mandibular anteriors must 
be shortened regularly, a procedure that (if only a single jaw was re-
stored) also affects the “natural” anteriors. It is recommended to short-
en the actual teeth that are “at fault” (i.e., too high), even if they should 
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happen to be natural teeth. To the extent that first premolars make 
contact with the maxillary canines during protrusion, these contacts 
must also be removed.

Further interferences can be generated by the distal technical abut-
ment of mandibular bridges, which is why these parts of the resto-
rations must be closely checked. If they are allocated, they may make 
contact with the distal aspects of the maxillary first molars on protru-
sion and interfere with protrusive (but also laterotrusive) movements.
 

5.11 Why do the occlusion and mastication surfaces have to be adjust-
ed repeatedly – sometimes in one and the same session?

The first paragraph of this chapter had mentioned that occlusion, 
mastication and protrusion must be adjusted in exactly this order. Any 
change in the masticatory function affects the interaction of the mus-
cles, and it must therefore be expected that an occlusion initially ad-
justed “correctly” will suddenly change during further adjustments of 
the masticatory function. This can be caused, for example, by a unilat-
eral or bilateral backslide of the TMJ towards an “even more” correct 
joint centric.

Of course, we try to avoid this situation (e.g., by not providing a provi-
sional restoration for at least one day after implant placement). Never-
theless, a correct and permanently stable bite can never be registered 
with certainty – in any patient.

Medium-term changes in occlusion are to be expected when chewing 
forces have to be rebuilt, and this takes several weeks or months. Until 
this has happened (in accordance with the new functional require-
ments after delivery of the restoration), no stable occlusion can be ex-
pected, and mastication paths will change accordingly.

-
nations: how to record pathologies professionally

An incorrigible group of dentists, especially gnathologists, have be-
come accustomed to meticulously registering pathologies of the tem-
poromandibular joints in order to programme articulators individually. 
This will of course simply enable them to replicate pre-existing patholo-
gies in their shining new restoration.

From our point of view, this approach is not at all helpful. It is absurd, 
even dangerous. This is because the patient would benefit more if we 
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were to set up a symmetrical masticatory function, which would also 
allow the anatomical structures of the TMJ to align and assume a sym-
metrical shape over the years. If we programme the old deviations and 
pathologies back into the new dental work, sooner or later undesirable 
unilateral chewing patterns will (re-)develop.

The only understandable reason why the dentist would want to deter-

angle and later “set” them individually on the articulator is that they 
want their planned restoration to provide “balanced occlusion”. Even 
today, some practitioners still consider the antiquated concept of “bal-
anced occlusion” a desirable treatment goal. Many others speak of 
“balanced occlusion” without ever having achieved this goal. Experi-
ence has shown that creating a balanced occlusion is not necessary 
for our implantological approach using immediately loaded strategic 
implants because it does not offer any recognizable benefits.

5.13 Therapeutic aspects

When patients complain of pain in distal teeth or on distal implants, the 
first thing we should think of is muscle-related pain. Only in very rare 
cases do strategic implants really cause the perceived pain. In most 
cases, the “pain” originates from the masseter, i.e. at the lower part 
of the M. masseter (near the angle of the mandible) or at the anteri-
or edge of the oblique ascending part of that muscle. In either case, 
palpation of these muscular regions will induce pain and this shows the 
origin of the problem. The anterior edge of the masseter muscle will 
exhibit hard tension (compare with the anterior edge of the contra- 
lateral side), and painful hard knots (myo-geloses) will be palpable 
at the anterior edge of the muscle and mandibular angle (a certain 
sign of myo-gelosis). The simple therapy consists of a ten-minute self- 
massage performed by the patient six times a day. The patient is  
instructed to massage these areas at the strongest tolerable pressure 
of the fingers (against the bone base). At the point of attachment of 
the muscle, the finger pressure must be directed toward the underlying 
bone. While the oblique ascending muscular part is massaged, one 
finger must be in the mouth and the other outside it. 

After this besides, the muscles will be more relaxed immediately. This 
treatment does not address the incorrect bite (which remains to be 
treated), but it alleviates the symptoms, and the situation will be more 
acceptable to the patient because of reduced or disappearing pain 
as the patient develops an understanding of the cause of the problem 
and performs self-massage.
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5.14 Observation of the closing movement and palpation of muscle 
strength and muscle sequence

The occlusion can also be palpated by way of the masseter muscles. To 
do so, the patient is instructed to slowly open and close, then press the 
teeth together. The best position for palpation is from the back of the 
treatment chair while sitting upright. A dentist who routinely performs 
this examination on all patients will get a good and accurate feel for 
the functional status of this muscle. It is amazing to note how many 
patients will not have muscles which are equally strong on both sides 
and how often the two muscles will not work simultaneously or at the 
same speed.

In a healthy situation: 

• 
• 

(pressing). If patients exhibit twitching of one or both masseter mus-
cles during closing, this means that the occlusal contacts are not 
reached concurrently on both sides of the jaw or that the occlusal 
situation is not stable.

Here, the Tekscan® is used to register the occlusal situation at the end 
of the initial treatment. The results obtained with this device can be 
recorded digitally or in the patient file so they can be compared with 
the results and subsequent examinations. This diagnostic measure also 
promotes the learning process of the treatment provider, who will no-
tice that the change patterns that are present are often similar.

When patients close at maximum speed, their teeth will produce a 
clicking sound as they meet. If the occlusion is correct (i.e., all teeth 
make contact at the same time), a rich clicking sound will be heard, 
as when two pebbles meet. This tone also indicates that the brain al-
lows this closing movement to be performed without delay. Such a rich 
clicking sound should be perceptible at the end of a successful round 
of occlusal adjustment. The opposite of this desirable sound is a stac-
cato sound that is heard when multiple contacts occur in close succes-
sion with minuscule intervals between them. This sound corresponds to 
the sound we can produce when we touch a tabletop “simultaneous-
ly” with all fingers of one hand (as with drumsticks). If we hear such a 
sound emanating from the mouth, we know for certain that some of 
the contacts we perceive visually occur earlier than others.
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This staccato sound indicates that a stable and uniform occlusion has 
not yet been achieved. So you must continue asking the patient on 
which side and in which region the first contacts occur.

The process of closing the mouth is controlled by a complicated neu-
ronal system. If one or two significantly premature contacts exist or if 
reaching the occlusal centric requires leaving the joint centric and the 
functional symmetry of the joint, the sound will be less rich, because the 
brain cannot co-ordinate this type of rapid mouth closure, controlling 
for all kinds of deviations, in a flash. The control unit of the masticatory 
system (i.e., the motor centre of the brain) will try to avoid overload-
ing individual areas. Therefore, the occlusion position is not reached 
as quickly as what we see in simple and safe jaw closure where the 
function of the masticatory muscles is simultaneous (symmetrical) and 
undisturbed.

5.16 Eliminating functional blockage

The biblical tale of the healing of Lazarus, who had been paralysed for 
many years and was suddenly relieved of his paralysis at Jesus’ behest, 
and was then able to stand up immediately and even take his bed with 
him, gives a dentist charged with the adjustment of the bilateral chew-
ing function in a patient with a unilateral chewing pattern and com-
plete functional disorientation (functional type D) pause for thought.

Unfortunately, the normalization of the chewing function at the end of 
rehabilitative treatment is often not as easy as it is was for Jesus in the 

Patients who have long been used to blockages which stop the lat-
eral movements (e.g., the AFMP was much steeper on one side than 
on the other or the chewing function was generally unilateral) do not 
learn to avail themselves of their new options within seconds or minutes 
after the blockage has been removed. As long as they do not use the 
new guidance provided by the new restorations, we will not be able 
to either correct or control the situation. This means that even if such 
blockages were removed, the patient would not (or not immediately) 
make use of the extended movement possibilities. A typical example is 
that of the patient who had had a unilateral chewing pattern for many 
years (due to tooth loss on one side) and who still does not seem to be 
using the newly restored side. Persuading the neuronal control to do 
new things can take some time, several correction sessions, in other 
words: a lot of patience.
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5.17 Summary

Today, the implantologist’s work with the Strategic Implant® is com-
pletely standardized. This applies not only to the surgical procedures, 
which are based on well-defined methods of implant placement at 
specific skeletal locations; standardization has also reached the pros-
thetic procedures. The relative position of the occlusal contacts de-
pends on the bite and the relative position of the dental arches, but is 
otherwise always the same, and is aligned pursuant to the concept of 

-
cal chewing paths will ensure that there can be no unilateral overload-
ing of the bony integuments.

Subsequent follow-ups must ensure that the standardized result de-
scribed above is maintained or restored by simple corrective measures.
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Chapter 6

Maintenance of Good Mastication

6.1. Check Up Procedures

During the check-up appointment we always follow the same check-
list 

• After asking the patient if he/she feels anything unusual or experi-
-

spect all soft tissues and search for signs of infection.
• 

all patients will be able to answer this question correctly.
• If we ask the patients whether or not they feel limitation in the lateral 

movements, many patients will not be able to answer the question 
correctly.

•  
6 months. After this period we take panoramic pictures only if unex-
pected events demand radiological exploration.

6.2. Active Corrections 

Depending on the dentist‘s education, personality, age and the socio-
economical environment1, a patient may either receive help on his/her 
demand (e.g. the dentist reacts to reports of pain or damages), or the 
patient will be advised to actively approach an arising problem. Often 
this advice comes at a very early stage and it may not be understood 
by the patient2.

comparable to a preventive oil change in the car. This procedure de-
-

ments and potential threats. 

1
2 Sometimes it is difficult to convince patients to undergo an active-preventive treatment. A 
good example for this is the removal of wisdom teeth: although we all know nowadays that 
un-removed wisdom teeth are the cause of an overwhelming amount of problems in the 
oral cavity, we sadly see many wisdom teeth not removed timely (e.g. at the age of 11-13). 



85

The facts are:

• Anterior or unilateral patterns of chewing are the underlying reasons 
for most and severe problems

• Unfavourable opposing dentitions require corrections in order to 
maintain treatment success in the treated jaw

• Demand for active intervention during maintenance appointments 
as soon as undesired developments start to be detectable

Dentists who are not ready to step in early and actively convince the 
patient of a corrective intervention due to their personality, laziness, 

Implants. Those colleagues must understand that they can contribute 
more to the population‘s overall dental health if they work on teeth 
and perform more traditional treatments which were learned in their 
university education. 

6.3. Grinding Mobilized Bridges

When mobilized bridges on Strategic Implants must be steadied, the 
protocol is similar to that of the bridge installation: bilateral equal oc-

occlusion the bridge must not move or slip in any direction. 

One prerequisite for the success of this therapy is true cortical anchor-
age of all implants. If this anchorage is missing due to faulty positioning 
of the load transmitting surfaces of the implant, even excellent repeat-
ed adjustment will not help and implants must be replaced.

If the bridge is not only horizontally mobile but also partly or completely 
vertically mobile, replacing or adding implants must be considered. 
One of the reasons3 for this is that there is no safe way to determine the 
occlusion under these circumstances. 

3 The main reason is that if Strategic Implants are vertically mobile, the 2nd cortical must 
be completely remodelled and changed into bone tissue with low mineralization or even 
into granulation tissue. Although this is a reversible development, a significant reduction of 
forces must be reached. 
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After the occlusion corrections are done and the bridge does not 

the mandible laterally. Afterwards all interferences are ground away 
until the bridge can move virtually without dislocation of the bridge to 
any side during masticatory movements.

The best way to secure the position of the circular bridge is to hold it 

the gums and the bridge at the same time. This way dislocation of the 
bridge during mastication can be felt.

The surfaces of the bridge must be adjusted until the bridge does not 
move at all during lateral movements of the mandible. Frequently a 
severe re-design of the occlusal and masticatory situation is required 
to achieve this goal. 

As a result the forces around the implant‘s load transmitting surfaces 
are reduced and the bone in these areas will increase its mineraliza-
tion. The implants gain stability quite quickly. This stabilization of the 
implant occurs because cortical bone  tends to retain a high 
mineralization level and return to high levels of mineralization quickly. 
Implants anchored in spongeous bone areas (only) will not gain stabil-
ity under the same circumstances4, 5. 

After about 8-10 days the adjustment work must be controlled and 
additional adjustments made, and once more after another 20 days. 

If the patient felt pain during mastication, this usually stems from irrita-
tion of the periosteum behind (below) the 2nd cortical. This pain should 
stop by the next control after 8-10 days.

-
cantly better. Note that bone is basically a very fast reacting tissue, and 
its mineralization (in the cortical) will increase rapidly if the conditions 
are favourable. Spongeous bone seems to not have the same poten-
tial for regeneration.

4 This explains why it is so important to achieve secure cortical anchorage in permanent 
corticals. Note that corticals of extraction sockets (lamina cribrosa) are not permanent 
corticals.
5 Note however that also under-loaded bone areas lose mineralization (e.g. tension zones) 
and also this will mobilize implants if they are situated in such areas.
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6.4. Body Statics

Patients showing a visible deformation of their skeletal system are likely 
to also display asymmetrical function in the masticatory system. Such 
asymmetries can be diagnosed through scaled full body pictures. 

Fig. 6.6a

-

-

6

Fig. 6.6b -

-

-

-

-
-

6 After regular growth an individual‘s feet are absolutely identical in length. Differences in 
the length of the feet are most often due to a wrong position of the hip in relationship to the 
spine. These patients can be treated by muscle relaxation in a single appointment. At the 
end of growth in all individuals the length of the legs is identical on both sides. This functional 
result cannot be avoided, and long bones do not shrink.
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Fig. 6.6c

-
-

-
-
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Chapter 7

Tongue Function

-
ly alter its morphology during all kinds of functions. The possibilities for 
the motion of the tongue are limited by the mandibular bone, the pal-

of the tongue can be altered, the total volume cannot be changed, 
except through surgery1.

If the available space for the tongue is reduced, it will slip between the 
tooth arches, which opens the bite. In more severe cases the tongue 
will move anteriorly between the lips. Speech function will suffer. Even 
if the tooth arch of the bridge is in the correct position and not over-
ly thick, patients will have problems speaking. Creating wider arches 
and raising the vertical dimension are the only possible solutions to the 
problem and relieve the lack of space. Many speech problems have 
their origin in the distal part of the bridge arches.

1 The development and soft tissue attachment of the tongue in youth determines the Angle
class. A large and active tongue will create a massive mandible of which the teeth will 
overgrow the occlusal limitation normally provided by the upper jaw‘s teeth. If the mobility
of the tongue is limited by short frenula, the anterior development of the mandible is pre-
vented. As a rule the frenulum of the tongue should be shortened in children (e.g. through
electro-surgery) if the patients cannot reach the attachment area of the nose to the an-
terior nasal spine outside the mouth. Tongue reduction is a routine procedure and typicall 
improves the patients quality of life significantly.

Fig. 7.1a
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this can be easily corrected in the mouth. These areas are created by 
the dental technician if they blindly create bridge frames that simply 
follow the row of the implants regardless of functional needs and tooth 
position. Grinding implant abutments in order to avoid these abut-
ments creating an obstacle for free tongue movements during speech 
is a task for the dental technician. Details are explained in booklet 6 of 
this series.

If whole tooth arches are rotated, the medial and distal internal edges 
block the tongue function. This may require the new fabrication of the 
bridge, and typically this problem is solved while the patient switches 
from the 1st to the 2nd bridge.

If the dental technician works quickly enough, the bridge can be ready 
on the day following the operation. This allows us to deliver the bridge 
and secure it with temporary cement (on the most stable implants) or 
without cement for 1-2 days to test the function. 

Fig 7.1b 
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Fig. 7.2

-

teeth.
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Conclusion

The goals of the treatment for Strategic Implants work are:

• A bilateral equal and symmetrical occlusion
• A bilateral equal and symmetrical mastication, using slope of  

the teeth 4,5,6 
• A symmetrical function of the muscles, especially of the tongue 
• 
• Identical AFMP angles on both sides
• Disengagement of the group of front teeth in occlusion and  

mastication

This treatment result must be maintained. This demands frequent  
controls and pro-active corrections, and it may require increasing the 

prefer to incorporate metal-to plastic (or metal-to-acrylic) bridges as 
first prosthetic workpieces during 6-x months post-operatively.
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