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Due to the rapid development of medical knowledge, the authors recommend 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 practical teaching script, which is why an extensive literature set has been
dispensed with.
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Foreword

In this 4thHGLWLRQRIWKHFRRNERRNZHFODULÀHGQXPHURXVGHWDLOVDQG
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 subMHFWVXJJHVWWKDWZHÀUVWSRVLWLYHO\LQÁXHQFHWKHJHQHUDOVWDWLFV EHIRUH
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
QHFNDUHDDQGWULHGWRUHGHÀQHWKHLPPHGLDWHFRPSRQHQWVWKDWFUHDWHWKHIXQFWLRQVIRUWKHORZHUMDZDQGWKHLQÁXHQFLQJFRPSRQHQWV
Unfortunately, maintaining joint health and skeletal health is not a priority in our western health systems. A large number of orthopaedic surgeons 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
WRGD\ WKH *HUPDQ ODQJXDJH KDV D YHU\ VLJQLÀFDQW H[SUHVVLRQ IRU LW
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 principle 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
LQWKH5XVVLDQODQJXDJHWHUPVVXFKDVȝȎȞȎșȖȕȜȐȎțȟȠȞȎȣȜȚDQGHȑȜ
ȜȣȐȎȠȖșȟȠȞȎȣXVH7KHVLWXDWLRQLVWKHUHIRUHPRUHWKDQNQRZQDURXQG
the world, but it is rarely taken into account, and corresponding damage and signs of damage are rarely adequately dealt with and in full
FRJQLWLRQRIWKHSUREOHP,QVWHDGWKHÀQDOWUHDWPHQWLVFDUULHGRXWE\
orthopaedic surgery.
This fact is mentioned here and described because general muscular
changes (e.g. as described above) of course determine the head position (based on the posture) and of course also the attitude to life (EN:
DWWLWXGH58ȜȠțȜȦȓțȖȓȘȔȖȕțȖ &KDQJHVLQSRVWXUHFDQWKHUHIRUH
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EHDWWULEXWHGWRHQYLURQPHQWDOLQÁXHQFHVDQG\RXFDQKDYHDVWURQJ
EXWKDUGO\GHWHFWDEOHZLWKRXUPHDQVRIGLDJQRVWLFV LQÁXHQFHRQWKH
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 however, 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
RIWKLVERRNOHWDFFRPSDQLHGZLWKGDLO\ZRUNLQWKHÀHOGDUHQHFHVVDU\
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.

'HÀQLWLRQVDQG%DFNJURXQG,QIRUPDWLRQ
/HWXVÀUVWVWDUWZLWKDIHZGHÀQLWLRQVUHJDUGLQJWKHVWDWLFDQGWKHG\namic situation. Fig. 1.1 explains about the different components of
the masticatory system and about other components and regulators
ZKLFKLQÁXHQFHLWVIXQFWLRQLQJDQGWKLVÀJXUHDQGWKHOHJHQGZLOOEH
our companion throughout life.
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Fig. 1.1a 7KHPDVWLFDWRU\V\VWHPLVFUHDWHGRXWRIÀYHSULQFLSDOFRPSRQHQWV  7KHPD[LOORIDFLDOVNHOHWRQDQGWKHPDQGLEOHKHUHGHVLJQDWHGDVHardware 1+DUGZDUHXQGHUOLHV
FKDQJHVRIERQHPRUSKRORJ\DQGWKHUXOHVRIERQHSUHYDLO  7HHWKLQWKHXSSHUDQG
ORZHUMDZHardware 27KHVHFRPSRQHQWVDUHXQGHUO\LQJDEUDVLRQ%HVLGHVWKLVWHHWKFDQ
LQWUXGHRUH[WUXGH ZLWKRXUZLWKRXWWKHVXUURXQGLQJERQHDQGVRIWWLVVXHV WKH\FDQWLOW
RU WKH\ FDQ FKDQJH WKHLU SRVLWLRQ $OO WKHVH GHYHORSPHQWV GHSHQG RQ WKH IRUFHV WKH\
DUHVXEMHFWHGWR(DFKFRPSRQHQWRI+DUGZDUHFDQFKDQJHLWVVSDWLDOUHODWLRQVKLSLQGHSHQGHQWO\IURPWKHRWKHUVDQGWKHVHFKDQJHVDUHQRWXQGHUO\LQJWKH:ROIICV/DZ  
6\VWHPRIWKH DGDSWDEOH ÀEURXV 70- MRLQWVWKHGLVFVWHQGRQVDQGFKHZLQJPXVFOHV 0
0DVVHWHU 0P3WHU\JRLGHL 0 7HPSRUDOLV  DUH GHVLJQDWHG DOO WRJHWKHUDVSoft Tissues 1.
7KHDUWLFXODUVXUIDFHVRIWKHMRLQWVDUHKHUHDOVRFRQVLGHUHGVRIWWLVVXHVEHFDXVHWKH\FDQ
FKDQJH WKHLU VKDSH RYHU WLPH DQG WKHVH FKDQJHV RFFXU LQGHSHQGHQWO\ IURP WKH UXOHV
RIERQH  &RPSRQHQWVZKLFKFDUU\RXWRURIDFLDOIXQFWLRQVDQGVXSSRUWWKHSURFHVVRI
FKHZLQJ7KH\DUHXQGHUO\LQJYDULRXVQHXURPXVFXODUIHHGEDFNV /RFDOPHFKDQLFDOUHJXODWRUVZRUNLQJLQGHSHQGHQWO\IURPWKHERG\SRVWXUHSoft Tissues 2  0XVFXODUV\VWHP
IRUWKHVWDELOL]DWLRQRIWKHKHDGSRVWXUHDQGIRUFUHDWLQJDQDGHTXDWHHQYLURQPHQWIRU
WKH PDQGLEOH *HQHUDO PHFKDQLFDO UHJXODWRUV ZRUNLQJ ZLWK GHSHQGHQF\ RQ WKH ERG\
SRVWXUHSoft Tissues 3.
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7KHWHPSRURPDQGLEXODUMRLQWVDUHFODVVLÀHGKHUHDV´6RIW7LVVXHVµEHcause 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.

Fig. 1.1b ,QLPSODQWERUQHUHFRQVWUXFWLRQVUHJDUGOHVVLIWKH\DUHRVVHRLQWHJUDWHGRURVVHRÀ[DWHGWKHWHHWKDUH MXVWDVWKHLPSODQWV LUUHYHUVLEO\FRQQHFWHGWRWKHERQH7KH\FDQ
QRWHORQJDWHQRULQWUXGHRUWLOWDQGWKH\IROORZRQO\WKHUXOHVRIWKHERQH

Occlusal Centric
In occlusal centric (static situation, created by the Hardware 2 only,
ZLWKRXWLQÁXHQFHRIWKH70-0D[LPXPLQWHUFXVSLGDWLRQUHDFKHGZLWKRXWDQPXVFXODULQÁXHQFH RQO\WKHRFFOXVLRQRFFOXVDOFRQWDFWVGHWHUmine the position of the mandible, and thereby also the position of the
joints are determined in the closed mouth situation.
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'DRVVHRLQWHJULHUWHXQGRVVHRÀ[LHUWH,PSODQWDWH PLWGHQGDUDQKlQgenden prothetischen Konstruktionen) zur Hardware 1 gehören, muss
GLH$UWXQG:HLVHGHU*HVWDOWXQJGHU2NNOXVDOÁlFKHQGHQ(QWZLFNOXQ-

gen des Knochens angepasst werden, und die Regeln der Zahnmedizin gelten nicht mehr. Damit ist es für uns möglich, eine vereinfachte
6WUXNWXU GHU 2NNOXVDOÁlFKHQ DQ]XEULQJHQ 7ULSRGLVLHUXQJHQ VLQG QLFKW
PHKU Q|WLJ 6LH VLQG YLHOPHKU JHIlKUOLFK GD HLQ]HOQH =lKQH QLFKW DQ
ihrem Ort gehalten werden müssen. Und da der Durchbruch schon
ODQJH]XUFNOLHJWPVVHQGLH=lKQHEHUGLH+|FNHUDOVRQLFKWPHKULQ
eine sinnvolle Verzahnung geführt werden. Damit stellt sich die Frage, ob
Höcker überhaupt noch nötig sind. Wir meinen, dass Höcker für implantatgetragene Arbeiten eher eine Mörser-Pistill-Funktion haben sollten.
Dass sie dabei jedoch ausreichend Freiheiten für unterschiedliche Positionen und Angulationen des Unterkieferknochen relativ zum Oberkieferknochen ermöglichen müssen. Wir wissen, dass der unbezahnte
Greisenunterkiefer den .LHIHUZLQNHO verliert, er entwickelt sich über die
-DKU]HKQWH]XHLQHPOlQJOLFKHQ*HELOGHXQGHVHQWVWHKWHLQRIIHQHU
%LVV'DVV,PSODQWDWHGLHVHQ9RUJDQJYHUKLQGHUQRGHUYHUODQJVDPHQ
werden, ist nicht bewiesen worden. Somit ist damit zu rechnen, dass
IRUWZlKUHQG GLVWDO )UKNRQWDNWH HQWVWHKHQ ZlKUHQG GHU 8QWHUNLHIHU
VHLQH)RUPODQJVDPlQGHUW*HQDXGLHVEHREDFKWHQZLUZlKUHQGGHU
ODQJMlKULJHQ.RQWUROOHQXQVHUHU,PSODQWDWSDWLHQWHQ
$EUDVLRQVIRUPHQ YRQ NQVWOLFKHQ =lKHQ ZXUGHQ VFKRQ VHLW VHKU YLHOen Jahrzehnten in der herausnehmbaren Totalprothetik benutzt. Sie
ermöglichen das Zerkleinern der Nahrung, sie haben aber kaum ZenWULHUXQJVIXQNWLRQIUGLH=lKQH:LUZLVVHQDXVGLHVHU(UIDKUXQJKHUDXV
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
UHVWULFWHG E\ D KDUGVSDQ DUH WDNLQJ LQÁXHQFH RQ WKH SRVLWLRQ RI WKH
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””
VLWXDWLRQ7KH´-RLQW&HQWULFµVLWXDWLRQLVLQÁXHQFHGE\WKHWKHPRUSKROogy 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
LQÁXHQFHRQWKLVSRVLWLRQ
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, because 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, especially if in this jaw elongations have happened.
Very often there are restrictions, especially if there are already elongations 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 parallelism 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
ÀQDOELWH,IWKLVLVQRWWKHFDVHWKHORZHUMDZFDQVOLGHXQFRQWUROODEO\
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 advantage 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 prosthetics. 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 installation of a correct plane of chewing is vitally important for our work.
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Mastication
Movement of the mandible against the stable maxilla, with the purpose of chewing food. During food processing there is close to no contact between Hardware 2 of lower and upper jaw, because constantly 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
UHTXLUHV QR VSHFLÀF GLDJQRVWLFV $V IRU WKHLU WKHUDS\ D VWDQGDUG GHQtition, with a bilateral pattern of mastication should be installed. The

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 circumstances 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 menWLRQHGÀYHFRPSRQHQWVRIQHFNDQGKHDG )LJ
6RIW7LVVXHVLQÁXHQFHPDLQO\WKHKHDGSRVLWLRQA stable bite is created by a stable head position in the cranio-cervical joint (atlas-occipitalis). 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 loaded dental implants. Tripodisation does not allow one to control forces,
it rather leads to the development of an inappropriate intercuspidation (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 especially 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 tissues 5. They later compensate what Soft tissues 1 “are doing” and vice
YHUVD %U - 2UDO 0D[LOORIDF 6XUJ  -XQ   GRL M
bjoms.2017.01.007. Epub 2017 Feb 28.).
If extra stability is required momentarily, the teeth are pressed together, 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 organization 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 muscles 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 happen 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
DWWKHHQGRIRXUÀQJHUVDQGWRHV EDVLFDOO\XQGHUVLPLODUFRQGLWLRQVRI
loading) do not have the possibility to undergo such changes (Fig. 1.2).
Fig. 1.2 5DGLRJUDSK RI WKH WLS
RI WKH ÀQJHU 7KH RXWHU FLUFXPIHUHQWLDO FRUWLFDO LV PDLQWDLQHG
IXQFWLRQDOO\ RU DW OHDVW PRGXODWHG  E\ WKH ÀQJHU QDLOV ZKLFK
FUHDWHDFRXQWHUSUHVVXUHZKLOH
WKHÀQJHUVJUDELWHPV

,QDGGLWLRQWRWKHLQWHUGHSHQGHQFHRIWKHÀYHFRPSRQHQWVGHVFULEHG
DERYH ZH ÀQG LQÁXHQFHV IURP WKH JHQHUDO VNHOHWRQ DQG WKH DVVRFLDWHG PXVFOH IXQFWLRQ 7KRVH LQÁXHQFHV FDQ EH 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 (patients with treatable function-derived localized muscle stiffness, patients with treatable “unequal leg length”, patients with untreatable
malpositioning of the shoulder-region, Fig. 6.6.a, etc.).
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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):62530; Am J Orthod Dentofacial Orthop. 2005 Dec;128(6):766-73.) Therefore, 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),
DQG WKLV DWURSK\ ÀQGV PDQLIHVWDWLRQ LQ SURIRXQG SHULRGRQWDOGLVHDVH
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.

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 important 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
´WKLVLVQRUPDOµDQGWKDWLWLVWKHRQO\ZD\7KHUHLVGHÀQLWHO\DQHHGWR
explain in detail here which excellent other option we have to create
GHÀQHGDQGFRQWUROODEOHRFFOXVLRQDQGPDVWLFDWLRQ
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
RVWHRSRURVLV 8QIRUWXQDWHO\ ZH DOO KDYH OHDUQHG IURP WKH ÀHOG RI UHmovable 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 possible subject bone to tensile forces, - i.e. extrusive forces. Would we bring
the frontal groups into occlusal contact, we would be unable to control 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
&KHZLQJVXUIDFHVZLWKDWRWDOOHQJWKRIWKUHHSUHPRODUVDUHVXIÀFLHQW
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
RIWKHÀUVWPRODUIRUFKHZLQJ:HXVHWKHXSSHUFDQLQHVIRUFKHZLQJ
(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 3 rd 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. 1.3a8SSHUMDZIXOOEULGJHV)RUUHJXODUIXQFWLRQWHHWKLQWKHOHQJWKRISUHPRODUVDUH
VXIÀFLHQW,WLVUHFRPPHQGHGWRDYRLGDOOFRQWDFWVRQWKHQGPRODUWKHGLVWDOstPRODUDQG
EHWZHHQWKHFXVSVRIWKHWZRFDQLQHVRFFOXVDOFRQWDFWVDUHHQRXJKIRUQRUPDOPDVWLFDWLRQ7KLVJUDSKVKRZVWKHXSSHUMDZGHQWLWLRQLQDW\SLFDO$QJOH&ODVV,MDZUHODWLRQVKLS
$QRWKHURFFOXVDOFRQWDFWLQWKHFHQWUHRIWKHÀUVWPRODUQHDUWKHJUHHQGRWWHGOLQHLVD
JRRGRSWLRQ&RQWDFWVRQWKHFDQLQHVRUDQWHULRUSDUWRIWKHstXSSHUSUHPRODUDUHRQO\
DQRSWLRQIRUFLUFXODUEULGJHV6HHFig. 1.3b IRUVHJPHQWV

Fig. 1.3b8SSHUMDZ,QVHJPHQWV
WKH VXSSRUWLQJ SRO\JRQ LV VHYHUHO\ UHGXFHG DQG FRQWDFWV
RQ WKH DQWHULRU SDUW RI WKH st
SUHPRODU DUH W\SLFDOO\ RXWVLGH
RI WKH SRO\JRQ FUHDWHG E\ WKH
LPSODQWV XQOHVVWKHDQWHULRULPSODQW UHDFKHV WKH ÁRRU RI WKH
QRVH WKURXJK D FDQLQH E\SDVV 
7KH LQVWDOODWLRQ RI D OLQJXDOL]HG
RFFOXVLRQLVUHFRPPHQGHG7KH
XSSHUYHVWLEXODUFXVSVRIst moODUDQGWKHSUHPRODUVDUHQHYHU
LQFRQWDFWZLWKWKHLUDQWDJRQLVWV
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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 consists of 3 segments:
3

Lateral

Front

3

Lateral

Maxilla
Mandible
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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 lateral/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 remoYHG%HFDXVHRIWKLVZHRIWHQILQGFOLQLFDOVLWXDWLRQVZKHUHLWVHHPVWRXVWKDWWKHUXOHV
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 prosthetics 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 3 rd 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 expected 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).

Very often Class II patients habitually protrude the mandible for anterior
FKHZLQJDQGDQWHULRUUHVWSRVLWLRQ7KH\PD\ÀQGWKHZD\EDFNLQWRWKH
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. 1.4a8SSHUMDZ,IWKHPDQGLEOHLVUHWUDFWHGLWZLOOEHLPSRVVLEOHWRFUHDWHFRQWDFWVRQ
WKHstXSSHUSUHPRODUH[FHSWLIWKLVWRRWKLVFUHDWHGZLGHUWRZDUGVWKHSDODWH1RWHWKDW
WKLVLQFUHDVHLQZLGWKPD\FRQÁLFWZLWKWKHQHFHVVDU\IUHHGRPIRUWKHWRQJXHPRYHPHQW
VHHEHORZ&KDSWHU 7KHDQWHULRUUHGGRWWHGOLQHVLQGLFDWHWKDWWKHUHZLOOEHDFRQVLGHUDEOHVWHSEHWZHHQWKHXSSHUDQGORZHUGHQWLWLRQ

Fig. 1.4b ,QVHUWLRQ RI ODWHUDO EULGJHV
LQDQ$QJOH&ODVV,,SDWLHQW7KHMRLQWV
DUH LQ -RLQW &HQWULF 1R IURQWDO FRQWDFWVDUHJLYHQLQWKLVSRVLWLRQ DVOR 
EHFDXVHWKHELWHKDVEHHQOLIWHG

Fig. 1.4cKRXUVDIWHULQFRUSRUDWLQJ
WKH EULGJHV WKH SDWLHQW KDG PRYHG
WKHPDQGLEOHDELWRXWRIWKHGRUVDO
FHQWULF  MRLQW SRVLWLRQ LQWR D PRUH
DQWHULRU SRVLWLRQ 7KLV UHTXLUHG D
VOLJKWDGMXVWPHQWRIWKHRFFOXVDOVLWXDWLRQ DQG WKH PDVWLFDWLRQ DQG DW
WKH VDPH WLPH LW LQGLFDWHV WKDW WKH
ELWHZDVSUREDEO\QRWOLIWHGHQRXJK
7KH FRUUHFW DQG VWDEOH SRVLWLRQ RI
WKHPDQGLEOHPD\IUHTXHQWO\QRWEH
GHWHUPLQHG LQ &ODVV ,, SDWLHQWV VHH
)LJEDQGFRQVLGHUWKHH[SODQDWLRQVJLYHQWKHUH7KHSDWLHQWZLOOÀJXUHRXWWKHEHVWPDQGLEXODUSRVLWLRQ
IRUKLPVHOI6HHDOVR)LJF
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Fig. 1.4d )XOO XSSHU MDZ UHVWRUDWLRQ DQG ORZHU VHJPHQW UHVWRUDWLRQ 7KH ORZHU IURQW UHPDLQHGXQH[WUDFWHG6NHOHWDO$QJOH&ODVV7KHXSSHUWHHWKDUHLQWKHVDPHSRVLWLRQDV
WKHSDWLHQW·VWHHWK$IWHUWKLVWKHYHUWLFDOGLPHQVLRQLVDGMXVWHG UDLVHG WRWKHVWDQGDUG
WKHIURQWWHHWKDUHRXWRIFRQWDFWDQGWKH\ZLOOUHPDLQOLNHWKLV

Fig. 1.4e 7KH VDPH FDVH IURP D GLIIHUHQW SHUVSHFWLYH 1RWH WKDW WKH XSSHU DUFK WHQGV
WREHZLGHUWKDQWKHORZHUDUFKZKLFKFDQFUHDWHGLIÀFXOWLHVLQDUUDQJLQJFRQWDFWVIRU
WKH XSSHU st SUHPRODU 7KLV GHQWXUHWRRWK PXVW EH GHVLJQHG ZLGHU WRZDUGV WKH SDODWDO
GLUHFWLRQ WR JHW LQ FRQWDFW ZLWK WKH ORZHU DQWDJRQLVW 7KLV FRQWDFW RI WKH st SUHPRODU LV
YHU\LPSRUWDQWIRUDIXQFWLRQDOPDVWLFDWLRQ8SSHUDQGORZHUIURQWWHHWKDUHGHVLJQHGLQD
OHQJWKWKDWHQDEOHVWDNLQJDELWHRIDQDSSOHLQDQ\SRVVLEOHFDVH
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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 intraoral 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 deformation (actually an elongation with the bone) in the upper and the lower jaw. Consequently dental medicine named the Kelly-Syndrom a „Syndrom“ 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 carefree mastication. Humans can chew for decades with an anterior pattern
of chewing, while others use a lateral pattern of chewing successfully - also
IRU GHFDGHV %RWK JURXSV HDW DQG ÅPDVWLFDWH´ EXW WKH JURXS PHPEHUV
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 considered 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 incoporation 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
SRVWRSHUDWLYHO\ D ODWHUDO UDGLRJUDSK PD\ EH WDNHQ %RWK WKH $1%
angle and the Wits appraisal should be considered for the diagnosis,
i.e. for measuring the true discrepancy between the mandible and the
maxilla 2 .
In Angle Class 3 cases the upper canine must be adjusted in morphology to serve as a 3 rd premolar, this tooth will therefore need an occlusal
surface.
Note that the situation in Angle Class III patients may often be improved
VLJQLÀFDQWO\ E\ D VOLJKW LQFUHDVH RI WKH YHUWLFDO GLPHQVLRQ 6XFK DQ
LQFUHDVH LQ WKH YHUWLFDO ZLOO UHGXFH WKH $1% DQJOH $FFRUGLQJ WR RXU
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.

Fig. 1.5a8SSHUMDZ,QDQ$QJOH&ODVV,,,VLWXDWLRQWKHXSSHUFDQLQHPXVWIXQFWLRQOLNHD
SUHPRODUDQGLQPRVWFDVHVFRQWDFWVRQWKHXSSHUstPRODUDUHQRWSRVVLEOH,IZHFUHDWH
IURQWFRQWDFWVWKH\ZLOOUHTXLUHPHWLFXORXVRFFOXVDODGMXVWPHQWEHFDXVHWKHVHFRQWDFWV
DUHDOORXWVLGHWKHVXSSRUWLQJSRO\JRQ6RPHVOLJKWHGJHWRHGJHFRQWDFWVDUHDOORZHGWR
DSSHDURQWKH´RFFOXVDOVXUIDFHV´RIWKHDQWHULRUXSSHUWHHWK OLJKWJUHHQSRLQWV KRZHYHU
IXOORFFOXVLRQRUHYHQHDUO\FRQWDFWVLQWKLVDUHDDUHQRWDOORZHG
1RWHWKDWLQ$QJOH&ODVV,,,SDWLHQWVZHGRQ·WKDYHWRIHDUDQDGYDQFHLQWRWKHORZHUMDZ
IRUPDVWLFDWLRQ7KHVHSDWLHQWVSURYLGHD70-ZLWKDSUHGRPLQDQWKLQJHIXQFWLRQDQGDOPRVWDQWHULRUWUDQVODWLRQGRZQWKHSURFHVVXVDUWLFXODULV
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2 With the help of the Wits appraisal (analysis) we evaluate the rotation of the maxilloPDQGLEXODU FRPSOH[ YV WKH FUDQLRIDFLDO FRPSOH[ +LJK $1% YDOXHV LQGLFDWH D
severe (i.e real) discrepancy between lower and upper jaw if the Wits value is high.
Recently the W-angle was described, and this tool may be used for diagnosis if upper
PRODUVDUHSUHVHQW %RWK:LWVDSSUDLVDODQG:$QJOHVHUYHWRRYHUFRPHWKHOLPLWDWLRQV
RIWKH$1%PHDVXUHPHQWWRVRPHH[WHQW 3HUYH]+$KPHG,,QW-'HQW+HDOWK6FL
1(3): 299-304)

Fig. 1.5b 3UHRSHUDWLYH ODWHUDO
UDGLRJ UDSK DQG SRVWWUHDWPHQW
UDGLRJUDSK RI D &ODVV ,,, FDVH
WUHDWHG ZLWK %2, LPSODQWV RQO\ 7KH
DQWHULRU FURVVELWH ZDV FRUUHFWHG
E\ WKH EULGJH /DUJH GLVWDO EDVH
SODWHVZHUHQHFHVVDU\WRHQFRXQWHU
GLVWDO H[WUXVLRQ IRUFHV 7KLV FDVH
ZDV WUHDWHG  DQG LW ZDV ZHOO
LQ IXQFWLRQ DW WKH WLPH RI WKH
SXEOLFDWLRQ RI WKLV ERRNOHW 7RGD\
ZH ZRXOG UDWKHU XVH VFUHZDEOH
EDVDO LPSODQWV DQG DQFKRUDJH LQ
WKHWXEHURSWHU\JRLGUHJLRQLQRUGHU
WR DYRLG WKH TXLWH LQYDVLYH VXUJHU\
ZKLFK LV QHFHVVDU\ IRU ODWHUDO EDVDO
LPSODQWV

Fig. 1.5c 3UHRSHUDWLYH ODWHUDO UDGLRJUDSK VKRZLQJ D ODUJH VDJLWWDO VWHS $FFRUGLQJ WR
RXUH[SHULHQFHDVDJLWWDOGLVFUHSDQF\XSWRFPFDQEHRYHUFRPHZLWKWKHKHOSRI
6WUDWHJLF,PSODQWV
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Fig. 1.6a,QVHYHUH$QJOH&ODVV,,,FDVHVRQO\WKHXSSHUFDQLQHDQGWKHSUHPRODUVFDQEH
EURXJKWLQWRFRQWDFWZLWKWKHORZHUGHQWLWLRQ,IWKHXSSHUFDQLQHLVIRUPHGOLNHDSUHPRODUWKHSDWLHQWZLOOKDYHDWRWDORIWKUHHSUHPRODUVIRUFKHZLQJZKLFKLVXVXDOO\HQRXJK
1HLWKHU LQ $QJOH &ODVV  QRU LQ &ODVV  RU LQ &ODVV  IURQWDO FRQWDFWV DUH QHFHVVDU\ QRU
GHVLUDEOH LQRFFOXVLRQ

Fig. 1.6b,QOHVVVHYHUHFDVHVWKH
FDQLQHV LQ WKH XSSHU MDZ IXQFWLRQDOO\ZRUNDVSUHPRODUV7KH\
FRQWULEXWHWRWKHFKHZLQJIXQFWLRQ
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Fig. 1.6c%HFDXVHWKHXSSHUIURQWWHHWKDUHQRWVXSSRUWHGE\LPSODQWVIURQWDOFRQWDFWV
PXVW EH DYRLGHG RU PLQLPL]HG 2QH DGGLWLRQDO ORZHU PRODU PD\ LQFUHDVH WKH DELOLW\ WR
HDWKRZHYHUWKHLUSUHVHQFHLVQRWHVVHQWLDOIRUWKHVWDELOLW\RIWKHFRQVWUXFWLRQ

Fig. 1.6d7KHXSSHUMDZEULGJHDOUHDG\LQFOXGHVDstPRODULQWKHFRUUHFWSRVLWLRQ

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 polygon“ does not require implants in these locations.

$6XIÀFLHQW9HUWLFDO'LPHQVLRQ$OORZV´0HFKDQLFDO+DUPRQ\´
&KRRVLQJDVXIÀFLHQWO\KLJKHQRXJKYHUWLFDOGLPHQVLRQLVFULWLFDO
• ,IWKHYHUWLFDOGLPHQVLRQLVQRWKLJKHQRXJKLWZLOOEHGLIÀFXOWRUHYHQ
impossible to disengage the frontal teeth in occlusion and during
mastication
• During the years of usage of implant borne bridge it will be repeatedly necessary to grind the occlusal contacts, masticatory slopes, or
both. This will further reduce the vertical dimension.
• 2QO\DVXIÀFLHQWYHUWLFDOGLPHQVLRQZLOOOHDGWRDFRUUHFWKHDGSRVLtion on the spine, and prevent damages and pain in the spine and
muscles keeping the upright position.
• 2QO\LQDVXIÀFLHQWO\KLJKYHUWLFDOGLPHQVLRQSDWLHQWVUHDFKWKHGRUVDOMRLQWFHQWULFDWDOO%RWKWKHLQFUHDVHRIWKHYHUWLFDOGLPHQVLRQWR
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.
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• %HFDXVH$QJOH&ODVV,,SDWLHQWVDUHLQDQXQIRUWXQDWHVNHOHWDOVLWXDtion from the start, they tend to lose their teeth earlier and the percentage of Class II patients which become our customers (i.e. requiring 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
FDQDO WUHDWPHQWV +HQFH ZH UHFRPPHQG FKRRVLQJ D VXIÀFLHQWO\
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 movement the premolars and molars must not be in contact.
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Fig 1.7a-d
a8SSHUDQGORZHUMDZZLWKQRUPDOYHUWLFDOGLPHQVLRQ9'
c(GHQWXORXVMDZZLWKQRUPDOYHUWLFDOGLPHQVLRQ9'
b:KHQXVLQJWKHFRQYHQWLRQDOLPSODQWVWKLVYHUWLFDOGLPHQVLRQFDQQRWEHUHVWRUHGGXH
WRWKHUXOHDERXWWKHUHODWLRQVKLSEHWZHHQWKHOHQJWKRILPSODQWERGLHVDQGWKHFURZQ
OHQJWK7KLVOHDGVWRWRRVPDOOSURVWKHWLFZRUNSLHFHVZKLFKLVZK\WKHELWHLVDXWRPDWLFDOO\
ORZHUHG7KLVKDVFRQVLGHUDEOHELRPHFKDQLFDOGLVDGYDQWDJHV
d6LQFHWKHWHFKQRORJ\RIWKH6WUDWHJLF,PSODQW ®GRHVQRWDSSO\WKHOHQJWKUDWLREHWZHHQ
WKHHQGRVVHRXVSDUWRIWKHLPSODQWDQGWKHFURZQOHQJWKWKHQRUPDOYHUWLFDOGLPHQVLRQ
FDQ EH UHVWRUHG 7KLV DXWRPDWLFDOO\ FUHDWHV QRUPDO PDVWLFDWLRQ ,Q WKH FDVH RI VNHOHWDO
FODVVSDWLHQWV,QWKLVJURXSRISDWLHQWVWKHDQWHULRUWHHWKLQXSSHUDQGORZHUMDZDUHDOVR
QRORQJHULQFRQWDFWDQGWKLVLVH[WUHPHO\EHQHÀFLDOIRUDGMXVWLQJWKHFKHZLQJIXQFWLRQ

Fig. 1.8a :KHQORQJERQHVDUHIUDFWXUHG WKH WUHDWPHQW ZLOO DOZD\V
EH SHUIRUPHG LQ WKH GLUHFWLRQ RI
UHHVWDEOLVKLQJ WKH RULJLQDO OHQJWK
RI WKH ERQH ,W PDNHV QR VHQVH WR
UHPRYH D VHJPHQW RI ERQH RU UHGXFH LWV KHLJKW DV VKRZQ LQ WKLV
ÀJXUH VLQFHDOORWKHUFRPSRQHQWV
RI WKH PXVFXORVNHOHWDO V\VWHP
HVSHFLDOO\ WKH MRLQWV  UHTXLUH WKH
ORQJVWDQGLQJ VSDWLDO UHODWLRQVKLS
EHWZHHQPXVFOHDQGERQHDVGHYHORSHG DW WKH HQG RI WKH JURZWK
SKDVHIRUIXQFWLRQLQJPHFKDQLFDOKDUPRQ\,QRXUÀHOGHVSHFLDOO\DVXIÀFLHQWO\KLJKYHUWLFDOGLPHQVLRQLVUHTXLUHG1RWUDXPDWRORJLVWZRXOGGRZKDWLVVKRZQLQWKLVSLFWXUH2QO\
ZHGHQWLVWVVHHPWREHWKRXJKWOHVVHQRXJK RUKHOSOHVV WRFUHDWHRXUZRUNLQDUHGXFHG
YHUWLFDO GLPHQVLRQ WKLV LV ZKDW ZH VHH RIWHQ GXULQJ WKH FOLQLFDO REVHUYDWLRQV RI XVHUV $
JRRG RYHUDOO WUHDWPHQW SODQ LQ FDVHV ZKHUH WRRWKVHJPHQWV DUH OHIW LQ GHPDQGV RIWHQ
VHYHUDOFRUUHFWLRQVLQWKHVHVHJPHQWV6PDOOPLVWDNHVZKLFKKDYHEHHQDFFXPXODWLQJLQD
GHQWLWLRQRYHUGHFDGHVPXVWEHFRUUHFWHGWREULQJIXQFWLRQWRWKHVWDQGDUG,IWKHVXUJLFDO
DQG SURVWKHWLF WUHDWPHQWV DUH GRQH E\ GLIIHUHQW WUHDWPHQW SURYLGHUV D JRRG FRPPRQ
SODQPXVWEHVHWXSEHIRUHWUHDWPHQWVWDUWV:HWKHUHIRUHUHFRPPHQGHVSHFLDOO\ZKHQ
UHFRQVWUXFWLQJRQO\RQHMDZRUSDUWRIWKHMDZWRFDUU\RXWWKHWZRZRUNSDUWV VXUJHU\DQG
SURVWKHWLFV LQoneSUDFWLFHFOLQLFWRDOORZFORVHFRRSHUDWLRQEHWZHHQWKHGLVFLSOLQHV
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Fig. 1.8b)HPRUDOIUDFWXUH $ WUHDWHGZLWKDQLQWUDPHGXOODU\QDLO % 1HZERQHIRUPDWLRQ
& VWHPVIURPWKHSHULRVWHXPRQO\$QDXJPHQWDWLRQLVQRWUHTXLUHG:HVKRZWKLVSLFWXUH
LQWKLVERRNDQGDVNFUHVWDOLPSODQWRORJLVWVWRFRQVLGHULWZKHQHYHUWKH\WKLQNWKDWWUHDWPHQWLVQRWSRVVLEOHZLWKRXWERQHDXJPHQWDWLRQ )URP$QGUHDV)+LQVFKHHWDO
6SRQWDQHRXV+HDOLQJRI/DUJH)HPRUDO&RUWLFDO%RQH'HIHFWV 

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 subsequently tooth loss.
1RWHDOVRWKDWLWLVGLIÀFXOWRULPSRVVLEOHWRGLVHQJDJHWKHIURQWDOJURXS
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 immediate loading!
The installation of an increased vertical dimension (to avoid front contacts) 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 extremely 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.
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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 remains 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
SDUDPHWHUVZLOOQRWZRUNZHOOLQFDVHVZKHUHSDWLHQWVVWLOOKDYHVXIÀFLHQW
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 prominently. 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.
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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) dentition, this angle changes throughout lifetime: the angle is shallow in
QHZERUQ FKLOGUHQ LW LQFUHDVHV ZLWK WKH HUXSWLRQ RI WKH ÀUVW GHQWLWLRQ
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 natural abrasion. Therefore we have to adjust the angle in these patients
during routine controls.

a

1st
dentition

b

Fig. 1.9a-g1HZERUQEDELHVKDYHQRWHHWKDQGWKHLU
$)03 LV KHQFH  GHJUHHV 7KH $)03 EHFRPHV
VWHHSHUDVVRRQDVGHFLGXRXVWHHWKDSSHDU7KHÀUVW
VHWRIWHHWKVKRZVIDVWDEUDVLRQDQGWKLVSDUWO\FRPSHQVDWHV VSDWLDO FKDQJHV FDXVHG E\ IDVW JURZWK
7KLVJURZWKGRHVQRWDOORZDSHUPDQHQWLQWHUFXVSLG
DWLRQ$WWKHHQGRIWKHXVDJHSHULRGRIWKHGHFLGXRXVWHHWKWKH$)03RID\HDUROGFKLOGZLWKRXWst
PRODUVLVDOPRVWGHJUHHVDJDLQ
$VVRRQDVWKHSHUPDQHQWWHHWKDSSHDU DJH 
WKH\JURZLQWRDUHOLDEOHSHUPDQHQWLQWHUFXVSLGDWLRQDQGWKH$)03JHWVVWHHSDJDLQ'XHWRQDWXUDO
DWWULWLRQWKH$)03WKHQÁDWWHQVRYHU\HDUVDQGLWFDQ
UHDFKDJDLQGHJUHHV

c

d

e

2nd
dentition

7KLV DPRQJRWKHUFRQVLGHUDWLRQV GHPDQGVWKDWZH
JULQGDZD\EXFFDOFXVSVRIWKHXSSHUODWHUDOGHQWLWLRQWKURXJKRXWOLIHHVSHFLDOO\LQWHHWKZLWKPHWDO
PHWDOFHUDPLF RU ]LUFRQLXP UHVWRUDWLRQV 8QDGMXVWHGWKHVHUHVWRUDWLRQVZLOOVRRQHURUODWHUVWDUWWR
EORFNWKHIXQFWLRQ

f

g

r
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Fig. 1.9h ,I FXVSOHVV SURVWKHVLV  WHHWK VRFDOOHG
´DEUDVLRQVKDSHV´ DUHSODFHGRQDVSKHULFDO´.DORWWH´WKH$)03FDQHYHQEHFRPHQHJDWLYH(YHQ
ODWHURWUXVLRQQRORQJHUOHDGVWRWKHPRXWKRSHQLQJ
EXW RQO\ WR D VOLJKW VKLIW WR WKH VLGH 8QIRUWXQDWHO\
LQWKHDJHRI´JQDWKRORJ\µWKLVVLPSOHDQGDOZD\V
IXQFWLRQLQJSULQFLSOHRIPDVWLFDWLRQZDVFRPSOHWHO\ IRUJRWWHQ DQG WKH GHQWDO SURIHVVLRQ KDV LQVWHDG
GHDOW ZLWK WKH TXHVWLRQV RI WKH ´WULSRGL]DWLRQµ RI
RFFOXVLRQ FRQWDFWV ZKLFK LV DOPRVW DOZD\V LQRSHUDWLYH 7KH UDGLXV ´U´ RI WKH VSKHUH LV FRQQHFWHG WR
WKH$QJOH&ODVV

α

α

Fig. 1.10a([DPSOHRIDVWHHSEXWELODWHUDOLGHQWLFDO
$)03

Fig. 1.10b5DWKHUÁDW$)03GXHWRWKHIDFWWKDWWKH
YHVWLEXODUFXVSVRIWKHXSSHUGHQWLWLRQDUHQRWYHU\
SURQRXQFHG7KLVW\SHRIFXVSLVUHFRPPHQGHGIRU
LPPHGLDWHO\ORDGHGLPSODQWV

Fig. 1.11a 6HSDUDWH RFFOXVDO FHQWULFV ´WZR ELWHV´ 
PD\ VKRZ VXFK D JUDSK 2IWHQ QHLWKHU RI WKH WZR
RFFOXVDO FHQWULFV LV LGHQWLFDO ZLWK WKH MRLQW FHQWULF
6XFK FRQGLWLRQV FDQ EH FUHDWHG WKURXJK RYHUO\
ZLGHUDSLGSDODWDOH[SDQVLRQGXULQJDQRUWKRGRQWLF
WUHDWPHQWLIWKHPDQGLEXODUDUFKUHPDLQVWRRVPDOO
3DWLHQW FDQ EULQJ WKH PDQGLEOH WR JRRG RFFOXVLRQ
HLWKHURQWKHULJKWVLGHRURQWKHOHIWVLGHEXWQRWLQ
ERWKVLGHVDWWKHVDPHWLPH

Fig. 1.11b7KLVGUDZLQJVKRZVWKHSLFWXUHRIWKH$)03
RQDSDWLHQWZLWKFXVSOHVVPDVWLFDWLRQDORQJD WKHRUHWLFDO  FDOORW SW ULJKW VLGH  ZKHUHDV RQ SW OHIW
VLGHDUHJXODU$)03LVUHFRUGHG

β

γ

Fig. 1.12a ([DPSOH RI QRQLGHQWLFDO $)03 7KLV
SDWLHQW ZLOO SUHGRPLQDQWO\ FKHZ RQ KLV OHIW VLGH
*DPPD $QJOH  7KH RWKHU VLGH ZLWK ODUJHU %HWD
$QJOH  ZLOO EH DYRLGHG EHFDXVH LW LV WRR PXFK
HIIRUWWRRSHQWKHMDZIRUFKHZLQJWRWDNHSODFHRQ
WKLVVLGH6XFKDVLWXDWLRQZLOOOHDGWRRYHUORDGLQJRI
LPPHGLDWHO\ORDGHGLPSODQWVRQWKHFKHZLQJVLGH
ZKLOHWKHQRQFKHZLQJVLGHZLOOEHFRPHDWHQVLRQ
7KLV OLNHZLVH OHDGV WR LPSODQW PRELOLW\ KRZHYHU
WKH UHDVRQ LV GHPLQHUDOL]DWLRQ GXH WR WHQVLRQ WHQVLRQRVWHRSRURVLV 
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Fig. 1.12b &XVSVDUHQRWUHTXLUHGIRUVXFFHVVIXOPDVWLFDWLRQ7KLVH[DPSOHVKRZVKRZWZRMDZVDUHUHVWRUHGZLWKPHWDOSODVWLFEULGJHVIHDWXULQJDQDEVROXWHPLQLPXPRIFXVSVDQG$)03GHYLDWLRQ)LVVXUHV
LQWKHPRODUVDQGSUHPRODUVDUHHQRXJKWRVXSSRUWWKHSURFHVVRIEROXVSUHVVLQJ7KH70MRLQWVDORQHZLOO
FHQWUHWKHORZHUMDZDQGÀ[LWVSRVLWLRQLQUHODWLRQVKLSWRWKHXSSHUDUFK
Make sure that the 2nd molars are not in any contact relationship.

,Q JHQHUDO ZH UHFRPPHQG FUHDWLQJ WKH $)03 DV ÁDW DV SRVVLEOH LH
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 correct spatial position. Cusps do not increase the success of the chewing
DFWLYLW\ )RRG LV DOVR FUXQFKHG ZHOO EHWZHHQ ÁDW WRRWK VXUIDFHV DIWHU
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 become progressively more shallow.
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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 patWHUQ RI IXQFWLRQLQJ :H KDYH PRGLÀHG DQG H[SODLQHG WKHVH UXOHV DV
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 diPHQVLRQ 7RGD\ZHGHÀQHWKHUHDVRQIRUWKHGHYHORSPHQWRID´ORQJ
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.

E7KHUXOHRIWKH$)03 VHH)LJ DQGRWKHUIDFWRUVLQÁXHQFLQJWKH
pattern of function:
A patient will develop a unilateral pattern of chewing (preferred chewing 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
FKHZLQJ VLGH  LI WKH FKHZLQJ VXUIDFHV DUH RQ RQH VLGH VLJQLÀFDQWO\
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 functional 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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Fig. 1.13a 7KLV PHWDO IUDPH VKRZV
DQ LGHDO GHVLJQ ZLWK JRRG VXSSRUW RI WKH WRRWK DUFK DQG WHFKQLFDO DEXWPHQWV ZKLFK DUH PRUH
YHVWLEXODU 7KH LPSODQWV ZHUH
SODFHG DFFRUGLQJ WR WKH ERQH
VXSSO\PXFKPRUHYHVWLEXODUWKDQ
WKHIUDPHFDQSRVVLEO\EH:RXOG
WKH GHQWDO WHFKQLFLDQ FRQQHFW
DOO LPSODQWV ZLWK D VWUDLJKW OLQH RI
PHWDO WKH ORZHU st PRODU ZRXOG
EHDXWRPDWLFDOO\LQFURVVELWHDQG
WKH XSSHU WRRWK DUFK ZRXOG EH
SRVLWLRQHG WRR  IDU RXWVLGH RI LWV
VXSSRUWLQJSRO\JRQ

Fig. 1.13bVKRZVDQLGHDOORZHUMDZDUFKGXULQJGLJLWDOFRQVWUXFWLRQDQGPRUHYHVWLEXODU
WKHGLVWDOWHFKQLFDODEXWPHQWV

If such compensation as shown in )LJD 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 under 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

38

The AFMP-Concept (Angle Fonctionelle de Mastication de Planas, see
chapter 1.6) describes the disclusion of both jaws during lateral movements of the mandible. It was shown in Chapter 1.7. that vestibular upper cusps are guiding this process for the natural dentition and if traditional teeth according to Fig. 5.3 2b, A are used. Other variants of this
SURFHVVRIGLVFOXVLRQDUHGHVFULEHGLQWKH)LJE%DQG&

The APPI–Concept (Anterior-Posterior Planes by Ihde) describes the possible disclusion during anterior and posterior movements of the mandible 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 implications 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
LGHDKDVIXQGDPHQWDOÁDZVVLPSO\E\ORRNLQJDWWKHVKDSHRIWKH70-V
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 frontal 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
ÀQGVXFKFRQWDFWVRUDWOHDVWWRHVWDEOLVK ÀQDOO\ FRQWDFWEHWZHHQDQterior teeth.
The down-side of this concept is that our patient will not get an immediate 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 rehabilitation and had no frontal contacts (not in occlusion, not during mastication, but they had contacts during protrusion), we can conclude safely
that humans do not need frontal contacts at all during centric occlusion 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 articulator) 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.
,IWKH$33,LVGLIIHUHQWRQERWKVLGHSDWLHQWVKDYHGLIÀFXOWLHVWRGHWHUPLQH RQ ZKLFK VLGH RI WKH QHZ  FRQVWUXFWLRQ LV WKH ÀUVW FRQWDFW 7KH
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 occluVDOFRQWDFWVDUHDQVZHUHG LQDUHÁH[ E\WKHPDVWLFDWRU\V\VWHPZLWK
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 masVLYHJULQGLQJLQERWKMDZVLQRUGHUWRFUHDWHHTXDO$33,%XWWKLVJULQGLQJ
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 technician 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 situation 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 situation. We inform our patients to turn up for controls within max. three
months after the end of the initial treatment.
$QGÀQDOO\ZHZRXOGOLNHWRPHQWLRQKHUHWKDWFRPELQHGLQÁXHQFHRI
the AFMP and the APPI can lead to unexpected deviations of the mandible 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 3UHRSHUDWLYHSDQRUDPLFSLFWXUH7KHSDWLHQWUHTXHVWHGSODFHPHQWRILPSODQWV
DQGUHVWRUDWLRQRQO\LQWKHXSSHUMDZ7KHUHLVDVHYHUH$33,GLVFUHSDQF\EHWZHHQWKHOHIW
DQGWKHULJKWVLGHLQWKHORZHUMDZ+HQFHWKHORZHUMDZUHTXLUHV PDVVLYH DGMXVWPHQWV
PDLQO\RQWKHULJKWVLGHRIWKHSDWLHQW%HIRUHWUHDWPHQWWKHSDWLHQWLVKDELWXDOO\XVLQJWKH
ORZHUMDZWRWKHDQWHULRUDQGLWVHHPVWKDWKLVVNHOHWDOFODVV DFFWR$QJOH LV7\SH

Fig. 1.14b 7KH VHJPHQW EULGJH LQ
WKH ULJKW ORZHU MDZ LV SUHSDUHG IRU
ERQGLQJ D FRPSRVLWH RFFOXVDO
EXLOGXSWRLW

Fig. 1.14c 7KH SRVWWUHDWPHQW SLFWXUH VKRZV WKH FRPSRVLWH EXLOG XS
LQ VLWX DV ZHOO DV WKH XSSHU EULGJH
PDGH IURP PHWDODFU\O  LQ SODFH
1RZERWK$33,DUHLGHQWLFDO
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Fig. 1.14d   0)& ´RYHUFURZQVµ
RQWKHOHIWODWHUDOVHJPHQW7KHORZHUIURQWZDVUHGXFHGDOUHDG\EXWLW
LVVWLOOWRRKLJK

Fig. 1.14e   7R DYRLG IXQFWLRQDO
FRQWDFWV EHWZHHQ WKH XSSHU DQG
ORZHU IURQW WKH IURQWV KDYH WR EH
NHSWDSDUWE\DVDJLWWDOVWHS ZKLFK
LV WKH ELRORJLFDO UHVXOW RI WKH $QJOH
&ODVVVNHOHWDOMDZUHODWLRQVKLS 

Fig. 1.14f3DQRUDPLFRYHUYLHZSLFWXUHDIWHUWUHDWPHQW6LQFHWKHSDWLHQWLQVLVWHGRQNHHSLQJWKH QRQVXLWDEOH UHFRQVWUXFWLRQRQWKHORZHUMDZLQWKDWFRQVWUXFWLRQKDGWREHDGMXVWHGPDVVLYHO\ DQGDWH[WUDFRVWV :LWKRXWWKHVHDGMXVWPHQWVLQWKHORZHUMDZWKHWUHDWPHQWRIWKHSDWLHQWLQWKHXSSHUMDZZRXOGQRWKDYHEHHQSRVVLEOHDGYLVDEOH$UHD
ZDVSURGXFHGZLWKRXWYHQHHULQJRFFOXVDOFRQWDFWDUHDYDLODEOHIURPRQERWKVLGHV
$33,ZDVFRUUHFWHGRQWKHOHIWVLGH
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1.7.3. Clinical implications
1.

2.

3.

4.

5.

6.

APPI-concept will determine if a single jaw implant treatment in
an immediate loading protocol is possible without making (someWLPHV VLJQLÀFDQWFKDQJHVLQWKHQRQWUHDWHGMDZ:HFDQWUHDWRQH
jaw only, if the APPI is identical in the lateral segments of the non
treated jaw.
Likewise the APPI-concept has to be obeyed when full mouth reconstructions 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.
The APPI-concept is applicable and important for dentitions without contacts between the upper and the lower front teeth. Individuals with frontal contacts (i.e, with their own teeth) can masticate
well even if the APPI on both sides is (very) non-identical.
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.
If the APPI is not identical it is impossible to determine the joint centric because the patients will not be able to reach posterior occlusal centric in a reproducible manner.
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
KHOSIXO WR À[ EULGJHV DOPRVW UHJDUGOHVV RI WKHLU SRVLWLRQ 1DPHO\  rd
PRODUVDUHDVVXPHGWREHDODVWMRNHULQWKHÀJKWDJDLQVWPRELOHGHQtures, 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 potentially 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 conditions, 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. 1.15a -XVW DV D SHUVRQ FRXOG
QRWZDONV\PPHWULFDOO\ZLWKVKRHV
RI GLIIHUHQW VL]HV KHVKH ZLOO QRW
HDWV\PPHWULFDOO\ZLWKDQXQHTXDO
QXPEHU RI WHHWK RQ ERWK VLGHV
7\SLFDOO\WKHVLGHZLWKPRUHWHHWK
LVGHYHORSHGDVWKHFKHZLQJVLGH
DQGFRQWDFWVLQWKHGLVWDODUHDRI
WKLV VLGH ZLOO RFFXU ÀUVW DQG WKLV LV
DVVRFLDWHG WR RYHUORDGGDPDJH
LQ LPPHGLDWH ORDG LPSODQWRORJ\
2Q WKH QRQFKHZLQJ VLGH GDPDJH FDXVHG E\ QRQXVH ZLOO SUHYDLO1RWHWKDWWKHVLWXDWLRQLQERWK
MDZV ZLOO DOZD\V KDYH WR EH FRQsidered.
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Fig. 1.15b &OLQLFDO H[DPSOH RI VXFK DQ XQVXLWDEOH EULGJH ZLWK XQHTXDO DPRXQWV RI
FKHZLQJVXUIDFHVRQERWKVLGHV7RRWK1RPXVWEHUHPRYHGIURPWKHEULGJHDQGDQ
RSHQ WHFKQLFDO DEXWPHQW ZLOO EH FUHDWHG MXVW DV RQ WKH RWKHU VLGH RI WKH EULGJH 1RWH
WKDWFRQWDFWVRQSROLVKHGWHFKQLFDODEXWPHQWVDUHQRWHDVLO\GHWHFWDEOH7KHUHIRUHWKH
WUHDWPHQWSURYLGHUPXVWH[SOLFLWO\VHDUFKIRUDQGHOLPLQDWHWKHP

Fig. 1.15c(YHQLIWKHDUWLÀFLDOWRRWKLVQRWUHPRYHGQRRFFOXVDOQRUPDVWLFDWRU\FRQWDFWV
DUHDOORZHGH[FHSWRQWKHSUHPRODUVDQGWKHDQWHULRUKDOIRIWKHÀUVWPRODU*UHHQVORSHV
DOORZHGVORSHVGXULQJPDVWLFDWLRQ5HGVORSHV1RWDOORZHGVORSHVGXULQJPDVWLFDWLRQ

´%DODQFHG´0DVWLFDWLRQ3 and the Supporting Polygon
When fabricating full bridges, one goal of the therapy is to avoid (unilateral) 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
DQ\ZD\ VLQFH ZH KDYH RVVHRÀ[DWHG LPSODQWV WR NHHS WKH EULGJH LQ
place. In order to prevent damage to the bone tissue we must avoid
a.) mechanical overloading, and b.) regional, functional derived
GHFUHDVH RI WKH PLQHUDOL]DWLRQ %RWK HYHQWV PD\ UHVXOW LQ LPSODQW
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) situation 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:
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Fig. 1.16 ,I RFFOXVDO FRQWDFWV DUH RQO\ SODFHG RQ WKH SDODWDO FXVSV RI WZR SUHPRODUV
DQGWKHÀUVWPRODUWKH\DUHLQVLGHWKHVXSSRUWLQJSRO\JRQZLWKFHUWDLQW\7KLVSRO\JRQLV
PDUNHGE\LPSODQWVLQWKHDUHDRIWKHQGPRODUDQGWKHFDQLQHV \HOORZXDUHD
 $GGLWLRQDOLPSODQWVZLWKLQWKHDOYHRODUFUHVWZLOOQRWFKDQJHWKHVL]HRIWKHSRO\JRQ
VLJQLÀFDQWO\1RWHWKDWWKH\HOORZFURVVHVVKRZWKHSRVLWLRQRIWKHDEXWPHQWVDQGQRWWKH
SRVLWLRQRIWKHORDGWUDQVPLWWLQJVXUIDFHVRIWKHLPSODQWV 4 7KHLQFOXVLRQRI]\JRPDLPSODQWV
GRHV KRZHYHU LQFUHDVH WKH VL]H RI WKH VXSSRUWLQJ SRO\JRQ DQG WKLV LQFUHDVHV VWDELOLW\
DJDLQVWODWHUDOIRUFHV1RWHKRZHYHUWKDWWKHFRQFHSWRIWKHVXSSRUWLQJSRO\JRQZRUNV
RQO\LIWKHIUDPHRIWKHEULGJHLVULJLG:HXVXDOO\DFKLHYHWKLVE\PHWDOIUDPHV &R&U0R 
ZLWKDGLPHQVLRQRIQROHVVWKDQPPKHLJKWDQGPPZLGWK GHSHQGLQJRQWKHGLVWDQFH
EHWZHHQLPSODQWKHDGVDQGWKHQXPEHURILPSODQWVZLWKLQWKHFRQVWUXFWLRQ =LUFRQLXP
IUDPHV RU IXOO ]LUFRQLXP EULGJHV  DOVR VHUYH ZHOO %ULGJHV PDGH RQO\ IURP DFU\OLF PXVW
KDYHDVLJQLÀFDQWGLPHQVLRQWREHFRPHVWLIIDQGWKLVFRQÁLFWVZLWKWKHSDWLHQW·VGHPDQGV
IRUIUHHGRPRIWKHWRQJXHDQGJRRGVSHHFKIXQFWLRQ

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
VKRXOGFRQVLGHUXVLQJ%$&,PSODQWV 6XE,PSODQWV DQGÀ[WKHPRQWKH
bone crest towards the zygomatic bone, or we can use zygoma-screws
ULJKW DZD\ %RWK W\SHV RI LPSODQWV ZLOO ZLGHQ WKH VXSSRUWLQJ SRO\JRQ
VLJQLÀFDQWO\
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4 See booklet 1, dealing with the treatment planning, for more information regarding the
possibility of designing the supporting polygon.
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Fig. 1.17 ,I RFFOXVDO FRQWDFWV DUH ORFDWHG LQVLGH WKH SRO\JRQ JUHHQ SRLQW OHIW
VLGHRISLFWXUH WKHIRUFHVDUHGLVWULEXWHG
WKURXJK WKH ULJLG EULGJH WR DOO LPSODQWV
 
%XW LI RFFOXVDO FRQWDFWV DUH RXWVLGH WKH
SRO\JRQ UHG SRLQW ULJKW VLGH RI WKH
SLFWXUH  RQO\ WKH LPSODQWV  DQG 
DUH DEOH WR UHFHLYH LQWUXVLYH ORDGLQJ
([WUXVLRQ IRUFHV ZLOO SUHYDLO RQ WKH RWKHU VLGH RI WKH EULGJH LH  DQG  DUH
ORDGHG RQ H[WUXVLRQ  DQG WKH LPSODQWV
DQGFDQDFWDVDIXOFUXP$VORQJ
DV PDVWLFDWRU\ IXQFWLRQ LV ELODWHUDO WKLV
GLVDGYDQWDJHRXV VLWXDWLRQ PD\ EH DFFHSWDEOHDQGPD\QRWOHDGWRRYHUORDG
RVWHRO\VLV+RZHYHUDXQLODWHUDOSDWWHUQ
RI FKHZLQJ HJ RQ WKH OHIW VLGH RI WKH
SDWLHQW UHGSRLQWEHWZHHQLPSODQWV
DQG   ZLOO OHDG WR DQ RYHUORDG RVWHR
O\VLV
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Fig. 1.18 ,Q WKLV H[DPSOH RQH DQWHULRU
FRUQHU RI WKH SRO\JRQ LV PRYHG WR WKH
PHGLDO  LQVWHDG RI   7KLV FKDQJH LV
FRQQHFWHGWRWZRPDMRUGLVDGYDQWDJHV
WKHOHQJWKRIWKHGLVWDQFHEHWZHHQWKH
DQWHULRUDQGWKHSRVWHULRULPSODQWVEHFRPHVWRRODUJH /YV/
DOO SRVVLEOH RFFOXVDO FRQWDFWV LQ WKLV
VLGH DUH RXWVLGH WKH VXSSRUWLQJ SRO\JRQ $ FRUUHFW SODFHPHQW RI LPSODQW
ZRXOGHQVXUHWKDWDOOWKHVHFRQWDFWV
ZRXOG EH inside WKH VXSSRUWLQJ SRO\JRQ
(YHQZLWKWKHPRVWULJLGIUDPHDVLWXDWLRQ
DV VKRZQ KHUH ZLOO QRW OHDG WR VXFFHVV
LPSODQWLQVWDELOLW\LVOLNHO\WRRFFXU
,QDVLWXDWLRQDVVKRZQKHUHDWOHDVWRQH
PRUH LPSODQW LQ WKH SRVLWLRQ RI WKH ÀUVW
SUHPRODULVPDQGDWRU\

•
•

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:
• %\VWULFWO\DYRLGLQJDQWHULRUFRQWDFWVLQRFFOXVLRQDQGIXQFWLRQZH
avoid an undesirable anterior pattern of chewing 5
• %\ FUHDWLQJ D ELODWHUDOO\ HTXDO $)03 ZH ZLOO DYRLG XQLODWHUDO SDWterns of chewing
• %\FUHDWLQJDFKHZLQJWDEOH SUHPRODUVDQGPRODUVLQRFFOXVDODQG
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.
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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 solution for the survival of our immediately loaded implants.

6SHFLÀFVRI7RRWK0RUSKRORJ\LQWKH/DWHUDO/RZHU-DZ
/RZHUst Molar
,Q*HUPDQWH[WERRNVIRUSURVWKHWLFGHQWLVWU\ZHÀQGWKHWHUP´.URQHQÁXFKWµ7KLVWHUPGHVFULEHVDFRQGLWLRQSUHGRPLQDQWLQORZHUPRODUVLQ
which the vestibular cusp is inclined lingually and situated in the centre
RIWKHWRRWK )LJ :HKDYHQRWVHHQWKHWHUP´.URQHQÁXFKWµLQ
any non-German textbook. However, this detail is important for uninhibited 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
MDZ 2QO\ DIWHU D FRUUHFWLRQ WKH %8//5XOH JULQG %XFDO 8SSHU FXVSV
and Lingual Lower cusps) applies for future grinding.
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Fig. 1.19 )RUJRRGIXQFWLRQWKHYHVWLEXODUFXVSVRIORZHUPRODUVPXVWEHLQFOLQHGOLQJXDOO\
LQWKHFHQWUHRIWKHURRWV6 .

Fig. 1.20&RQWDFWVRQWKHYHVWLEXODUVORSHRIORZHUÀUVWPRODUVDVVKRZQRQWKHGLVWDODVSHFW
RIWKHORZHUstPRODUDUHDOZD\VXQGHVLUHGDQGPXVWEHWDNHQDZD\6XFKFRQWDFWVZLOO
OHDGWRDQRYHUO\stPRODUGULYHQODWHURWUXVLRQ3DWLHQWVGRQRWQRWLFHWKLVSUREOHPEXWDV
VRRQDVZHWDNHWKHVHFRQWDFWVDZD\WKH\IHHOLPPHGLDWHO\UHOLHYHG

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.
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/RZHUst Premolar
(VSHFLDOO\LQ&ODVV,,FDVHVWKHLQFOLQDWLRQRIWKHORZHUÀUVWSUHPRODUFDQ
be so unfavorable that contacts as shown in Fig. 1.19 - 3 cannot be created 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 always actively seek these contacts, even through an otherwise unnecessary forward displacement of the lower jaw. In the worst case the
contacts are replaced by contacts between lower premolars and upper canines, while the jaw moves anteriorly.

Fig. 1.21a ,I WKH PDQGLEOH
UHODSVHV LQ VNHOHWWDO FODVV
 FDVHV RIWHQ WKH ORZHU st
SUHPRODU KDV WR EH FURZQHG LQ
RUGHU WR SURYLGH WKH SRVVLELOLW\
RI FRQWDFW EHWZHHQ XSSHU DQG
ORZHU SUHPRODU ,Q DGGLWLRQ WKH
SRVLWLRQ RI WKH IUDPH RI WKH
XSSHU EULGJH FDQ EH DGMXVWHG
WRWKHVLWXDWLRQVRWKDWWKHXSSHU
st SUHPRODU FRPHV LQWR D PRUH
VXLWDEOHSRVLWLRQ
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Fig. 1.21b7KHXSSHUstSUHPRODUKDUGO\WRXFKHVWKHYHVWLEXODUFXVSRIWKHORZHUst SUHPRODU
,QRUGHUWRUHDFKDQRUPDOLQWHUFXVSLGDWLRQWKHORZHUstSUHPRODUPXVWEHFURZQHG

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 mandible) 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 technically 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 centric position
• Should the patient relax his masticatory muscles completely and
close his/her mouth, this would not result in maximum intercuspidation
• In patients with front teeth: if these teeth are in contact, they automatically 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
WKHVLJQLÀFDQFHRIWKHSURVWKHWLFZRUN
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2.2. Why Is the Bite Almost Always Incorrect?
The elements included in the chewing process (teeth, bone, joint surfaces, muscles including their neuronal steering joints) have certain
abilities to compensate changes of the other participants.
(YHQRQLQWHJUDWHG,PSODQWV ZKHWKHUDQFKRUHGLQWKHÀUVWRUVHFRQG
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 possibilities of the masticatory system.
Astonishingly patients maintain a more or less effective chewing function 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 disorder.
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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ΗReal MidlineΗ

Occlusal centric
Joint centric

Fig. 2.1 ,QWKLVH[DPSOHWKHRFFOXVLRQFHQWUH SRLQWX LVQRWLGHQWLFDOWRWKHMRLQWFHQWUH
SRLQW O  $V D UHVXOW WKH SDWLHQW ZLOO PRYH WKH ORZHU MDZ WR WKH ULJKW VLGH ´DV QRUPDO´
:KHQPRYLQJWRWKHOHIWVLGHKRZHYHUWKHMRLQWFHQWULFPXVWÀUVWEHUHDFKHGEHIRUHWKH
DFWXDOODWHURWUXVLRQLVSRVVLEOH7KLVPRYHPHQWSDWWHUQLVFOHDUO\UHFRJQL]DEOHDQGLWVKRZV
WKDWWKHRFFOXVLRQFHQWULFGRHVQRWPDWFKWKHMRLQWFHQWULF,QVXFKDQDQDWRPLFDOPXVFXODUVWDUWLQJSRVLWLRQWKHSDWLHQWPXVWÀUVWOHDGWKHORZHUMDZWRWKHFHQWUHRIWKHMRLQW
WKURXJKPXVFOHJXLGHGPRYHPHQWEHIRUHKHFDQPDNHODWHUDOPRYHPHQWVWRWKHOHIW,Q
WKHFDVHVKRZQKHUHWKHWZRODWHUDOOLQHVRIWKH$)03FDQOHDGWRone end pointDVVKRZQ
LQ)LJGIRUWRtwo end pointsDVVKRZQLQ)LJD6XFKDGHYLDWLRQRIWKHRFFOXVDO
FHQWULFFDQEHWKHUHVXOWIRUH[DPSOHRIPDVVLYHO\XQHYHQDEUDVLRQZKHUHE\WKHYHUWLFDO
GLPHQVLRQLVUHGXFHGRQRQHVLGH6LQFHWKHPXVFOHVRIWKHORZHUMDZDOZD\VWU\WRFUHDWH
DVLWXDWLRQLQZKLFKERWKVLGHVRIWKHORZHUMDZDUHVXSSRUWHGVXFKODWHUDOGLVSODFHPHQWV
RIWKHORZHUMDZLQRFFOXVLRQFDQRFFXU

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 unilateral 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 morpholRJ\KDVFKDQJHGVLJQLÀFDQWO\IURPVWDQGDUGMRLQWPRUSKRORJ\
• When asking the patient to move to the left and the right, the mandible 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“)
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2.4 How do the Components of the Masticatory Apparatus Alter the
Position of the Masticatory Surfaces?
7KH -DZ %RQH
Wolff’s Law (1892) described the fact that bone optimizes its weight
and morphology with respect to mechanical demand. This law is true
IRU DOO ERQHV DQG DOVR IRU DOO OLIH +RUPRQHV KDYH D VWURQJ LQÁXHQFH
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,QWKHGHQWDOÀHOGWKHJURZLQJGHQWLWLRQFUHDWHV
bone which is required only while and where the teeth are present
DQG VXIÀFLHQWO\ LQ IXQFWLRQ $IWHU WRRWK ORVV WKH DPRXQW RI ERQH LV UHduced 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
PHDVXUHGDVQXPEHURIQHZRVWHRQVPP\HDU )URP0DUWLQ5%%XUU'%  7KHVWUXFture, function, and adaptation of compact bone. Raven Press, New York.
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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.

The temporo-mandibular joints (TMJ) are part of the masticatory system. The joint‘s morphology may change throughout life. The TMJ is
HTXLSSHGZLWKÀEURXVFDUWLODJHDQGWKLVW\SHRIWLVVXHPD\ RWKHUWKDQ
hyaline cartilage) undergo quick and dramatic morphological changes. We can even follow the change of morphology on panoramic picWXUHV /XFNLO\ PRVW LPSODQW SDWLHQWV DSSHDU LQ RXU RIÀFHV DW DQ DJH
when their overall bone remodelling rate is low.
To summarize: the morphology of (jaw) bone changes constantly. If
ZHDVVXPHWKDWWHHWKDUHLQDÀ[HGSRVLWLRQUHODWLYHWRWKHFUHVWRIWKH
bone, the position of teeth will therefore also change. There is a difference between traditional crestal implants and basal implants:
• FUHVWDO LPSODQWV DUH SUHGRPLQDQWO\ LQWHJUDWHG LQ WKH ÀUVW FRUWLFDO
and follow the morphological changes of this cortical (or they become prey to peri-implantitis).
• EDVDO LPSODQWV DUH À[DWHG LQ WKH 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. Nevertheless teeth have a slow tendency to change their position and spatial 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

ZHÀQGDFRPELQDWLRQRIHORQJDWLRQ RQWKH 
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.
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Loss of Vertical
(passive intrusion)

Migration

Teeth in non-activated bone segments following
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.
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 specific 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 subsequent pain in the TMJ. Posterior teeth protect the TMJ from such damaging 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.
$QJOH&ODVVSDWLHQWVXVXDOO\VKRZDELODWHUDODQWHULRUÁDWVXUIDFHRI
the joints. The patients move their jaws anteriorly in order to chew.
3DWLHQWV ZLWK ORQJWHUP HGHQWXORXV VHJPHQWV VKRZ WKHVH ÁDW DQWHULRU
surfaces of one joint on the non-chewing-side. As soon as they switch
VLGHVIRUFKHZLQJWKHRWKHUMRLQWEHFRPHVDQWHULRUO\ÁDWRYHUWLPH
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$QJOH&ODVV,,SDWLHQWVVKRZELODWHUDODQWHULRUÁDWVXUIDFHVRQWKH70-
Patients with long-term unilateral function show enlarged and
URXQG HG MRLQWVRQWKHFKHZLQJVLGHDQGÁDWDQWHULRUMRLQWVXUIDFHVRQ
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 ,I SDWLHQWV OLYH ZLWK D
XQLODWHUDO SDWWHUQ RI FKHZLQJ
IRU VRPH WLPH WKH MRLQW RQ WKH
FKHZLQJ VLGH KHUH OHIW MRLQW
RI WKH SDWLHQW  LQFUHDVHV LQ
VL]H DQG VWD\V URXQG ZKLOH WKH
MRLQW RI WKH QRQFKHZLQJ VLGH
EHFRPHV DQWHULRUO\ ÁDW 7KLV
SUREDEO\ LQFOXGHV DQ LQFUHDVH
LQ WKH YHUWLFDO KHLJKW RI WKH
FRQG\OH 7KLV LV FRPSHQVDWHG
IRU E\ RWKHU FKDQJHV LQ WKH
ERQH PRUSKRORJ\ DQG E\
HORQJDWLRQV

Fig. 2.1b ,I D SDWLHQW DV VKRZQ
LQ )LJ D ORVHV WKH FKHZLQJ
DELOLW\ RQ WKH ZRUNLQJ VLGH KH
VKHPLJKWVZLWFKIXQFWLRQWRWKH
QRQZRUNLQJVLGHDWDODWHUVWDJH
RI OLIH 7KLV UHVXOWV LQ ELODWHUDOO\
ÁDWDQWHULRU70-VXUIDFHVDQGLQ
DQ XQVWDEOH VDJLWWDO SRVLWLRQ RI
WKH PDQGLEOH 7KH VDPH W\SH
RI MRLQW PRUSKRORJ\ LV DOVR VHHQ
LQ DOO $QJOH &ODVV ,, SDWLHQWV
6XFK MRLQWV GR QRW KDYH D
UHSURGXFLEOH FHQWULF SRVLWLRQ
LQ WKH IRVVD DQG ELWHWDNLQJ LV
GLIÀFXOW DQG QRQUHSURGXFLEOH
XQOHVVDEDFNZDUGDQJOHLQGH[
LV XVHG  0XVFXODU VWUHQJWK DQG
RFFOXVDO RULHQWDWLRQ GHWHUPLQHV
´WKH ELWH´ PRUH WKDQ WKH MRLQW·V
PRUSKRORJ\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 participate 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. 2.1c3RVWWUDXPDWLFVWRSRIJURZWKRQWKHULJKWVLGHRIWKHPD[LOODSUHYHQWHGDQ\PDVWLFDWRU\IXQFWLRQRQWKLVVLGH&RQVHTXHQWO\WKHOHIWFRQG\OHLVURXQGDQGZHOOPLQHUDOL]HG
ZKLOHWKHFRQG\OHRQWKHULJKWVLGHLVGHIRUPHGOHQJWK\DQGVKRZVDUHGXFHGVL]H
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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 “gnaWKRORJ\´OHDGWRJRRGDQGVWDEOHSURVWKHWLFUHVXOWV0HDVXULQJRI%HQnett-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,
UDWKHUWKDQDOORZLQJWKHPDVWLFDWRU\V\VWHPWRÀQGDQHZEDODQFHDQG
function, and creating real oro-functional health.
2WKHU WKDQ IRU H[DPSOH ZKHQ LW FRPHV WR ÀJKW EDFWHULDO LQIHFWLRQV
ZLWKVSHFLÀFDQWLELRWLFVZHGRQRWQHHGH[WHQVLYHGLDJQRVWLFVRQWKH
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
%HIRUHWUHDWPHQWRQVHWZHKDYHWRQRWHLIWKHSDWLHQWLVDEOHWRGHYLDWH
the mandible to both sides while under contact. Patients with longWHUPXQLODWHUDOFKHZLQJDUHPRUHGLIÀFXOWWRWUHDWEHFDXVHWKHLUV\VWHP
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 possibility 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 combining compression screws with basal screw implants is recommended.
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,IRQO\IXQFWLRQDOEORFNDJHVDUHSUHVHQWWKH\FDQEHRYHUFRPH%XWLW
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
PXVWEHGLDJQRVHGDQGZHPXVWÀQGDZD\WRRYHUFRPHWKLVREVWDFOH
The next most important diagnostic step is to determine (by clinical
means) the correct sagittal position of the mandible in the correct
YHUWLFDO GLPHQVLRQ 7KLV PD\ FDXVH GLIÀFXOWLHV LQ WKH EHJLQQLQJ
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
LQÁXHQFHPD\EHDYRLGHGE\WKHSDWLHQW,QVWHDGWKHSDWLHQWPRYHV
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 mandible 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 procedure (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
WUD\V ZLWK PRXQWHG ZD[ EORFNV VXIÀFLHQWO\ ZDUP ZD[  7KLV ZD\ SDUallelism of the plane of bite to the plane of Kamper can be controlled
and the vertical dimension can be registered simultaneously when taking 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).
)DFHERZV ZKLFK DOORZ XV WR FUHDWH WRRWK DUFKHV WKDW ÀW WR WKH QRVH
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).

60

3.3. Preparing Existing Occlusion and Mastication
If unilateral segments are replaced, the patient will keep part of his
RZQGHQWLWLRQDQGLWLVRXUÀUVWMREWRDGMXVWWKHRFFOXVLRQDQGWKHPDVtication in this part of the jaw, that is on the patient’s remaining teeth
RU FURZQVEULGJHV 7KLV VKRXOG EH GRQH DW WKH ODWHVW EHIRUH WKH ÀQDO
impression is taken. Incompatible contacts and slopes must be eliminated 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, dental 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, double 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 intercuspidation 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
LV ZURQJO\ FODVVLÀHG DV D FDVH RI ´SHULRGRQWLWLV´ :H VKRXOG DFWXDOO\
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 3 rd 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
SURYHQ WHPSRUDU\ VLWXDWLRQ LQWR QHZ GHÀQLWLYH UHVWRUDWLRQV LV WKHQ D
rather easy task.
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Chapter 4
%LWH5HJLVWUDWLRQRQ,PSODQWVDQG%ULGJH)UDPHV

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
LIWKHSDWLHQWÀQGVWKHVDPHSRVLWLRQLPPHGLDWHO\

Fig. 4.1a7KHELWHRQLPSODQWVLVUHJLVWHUHGKHUHDJDLQVWDORZHUGHQWLWLRQZLWKZDUPSLQN
ZD[

62

Fig. 4.1b,PPHGLDWHO\DIWHUWKHELWHLVWDNHQWKHZD[LVFRROHGXQGHUUXQQLQJZDWHUDQG
WKHVDPHSLHFHRIZD[LVUHLQVHUWHGWRFRQWUROWKHUHVXOWRIWKHELWHUHJLVWUDWLRQ,QWKHFDVH
VKRZQ KHUH WKH LQLWLDO UHJLVWUDWLRQ RI WKH ELWH ZDV QRW GRQH LQ MRLQW FHQWULF LH WKH ELWH
ZDVIDOVHO\UHJLVWHUHGDQWHULRUO\7KLVUHVXOWLVRIWHQIRXQGLQ$QJOH&ODVV,,SDWLHQWVDQGLQ
SDWLHQWVZLWKDQDQWHULRUSDWWHUQRIFKHZLQJ

,IWKHSDWLHQWGRHVQ·WÀQGWKHVDPHELWHULJKWDZD\GXULQJWKHFRQWURO
we apply an anterior jig (e.g. made from light cure composite) which
LV À[HG WR WKH XSSHU RU ORZHU IURQW WHHWK RU RQH RU VHYHUDO IURQWDO
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
XVHGDVDVOLSVOLGHIRUWKHPDQGLEOHWRÀQGDPRUHGRUVDOSRVLWLRQ,Q
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 register 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. 4.27KHDQWHULRUMLJ UDPS LVÀ[HG
WRWKHXSSHUMDZGHQWLWLRQDQGDOORZV
WKHPDQGLEOHWRPRYHRQDSODQHWR
DQWHULRU DQG GRUVDO 7KH ELWH LV RQO\
VOLJKWO\ OLIWHG $V VRRQ DV WKH GRUVDO
SRVLWLRQ LV GHWHUPLQHG IDVW VHWWLQJ
VLOLFRQHIRUUHJLVWUDWLRQLVDGGHGOHIW
DQGULJKWWRWKHMLJDQGODWHUWKHMLJ
EHFRPHVSDUWRIWKHELWH
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Fig. 4.2 a, b7KHPDQGLEOHFDQDOVRVOLGHDQWHULRUO\ ULJKW DQGSRVWHULRUO\ OHIW RQDZLGH
FHPHQWVSDWXOD7KHYHUWLFDOGLPHQVLRQFDQEHDGMXVWHGE\WKHDQJOHXQGHUZKLFKWKH
VSDWXODLVKHOGLQVLGHWKHPRXWK7KHVSDWXODUHPDLQVLQWKHFRUUHFWSRVLWLRQZKLOHWKHELWH
LVWDNHQZLWKIDVWVHWWLQJVLOLFRQH

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 procedure 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 prosthetic workpiece is ready, we can use the concept of “Hanau‘s Schaukel
Okklusion“ (swing occlusion): contacts, for instance in composite, are
FUHDWHGRQWKHÀUVWORZHUSUHPRODUSUHPDWXUH7KHQWKHSDWLHQWLVVHQW
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
WKHÀUVWPRODU
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Chapter 5
$GMXVWPHQWDQG%XLOGXSRI2FFOXVDODQG0DVWLFDWLRQ
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 posterior 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 occlusion is not stable and identical on both sides, the masticatory function (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.
$VDUHVXOWZHPXVWFRQVWDQWO\DQGDFFXUDWHO\PRQLWRUZKDWSDWLHQWV
DUHUHDOO\GRLQJZKHQZHDVNWKHPWRFORVH7KLVREVHUYDWLRQLVMXVWDV
LPSRUWDQWDVLGHQWLI\LQJRFFOXVDOFRQWDFWVDQGWUDFLQJPRYHPHQWV
Expert opinions on prosthetic restorations often state that “the dentist 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.
%LWHUHJLVWUDWLRQLVDSURFHVVZLWKDOLPLWHGQXPEHURIUXOHVDQGDJUHDW
QXPEHU RI XQFRQWUROODEOH YDULDEOHV %XW HYHQ LI ELWH UHJLVWUDWLRQ ZDV
performed properly, possible changes in function (which are to be expected in each and every individual case) result in changes to the bite
situation, which may well render the result of the underlying treatment
XVHOHVV+RZHYHUDQ´LQFRUUHFWO\WDNHQELWHµFDQQRWEHYHULÀHGEDVHG
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-ordination of the masticatory muscles, with stronger and symmetrical
PDVWLFDWRU\PXVFOHVIRUPLQJ7KLVZLOOW\SLFDOO\OHDGWRPRGLÀFDWLRQV
of the positions of the temporomandibular joints (TMJs). This alone
requires regular readjustment of the occlusal surfaces.
• %HFDXVH WKH PRUSKRORJ\ RI WKH ERQHV DQG QRW RQO\ RI WKH 70-V 
continuously adapts to changing needs in function, it is completely 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 necesVDU\2XULPSODQWVUHJDUGOHVVRIZKHWKHUWKH\DUHRVVHRÀ[HGRURVVHRLQWHJUDWHG DUH ÀUPO\ DWWDFKHG WR WKH ERQH DQG IROORZ DOO WKH
bone’s changes. The occlusion and mastication surfaces must therefore 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 functional 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.
%DVHGRQWKLVDVVHVVPHQWWKHSURJUHVVDFKLHYHGLQFRRUGLQDWLQJWKH
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”.
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A patient who was functionally assessed as a class C or even class D
FDVHDWWKHVWDUWRIWKHUDS\FDQVWLOOUHFHLYHÀ[HGUHVWRUDWLRQVRQ6WUDtegic Implant ® within 72 hours (3 days). However, this does not mean

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 assigned 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
WKHWU\LQRIÀ[HGUHVWRUDWLRQV7KHPLUURUSURYLGHVIHHGEDFNDQGSDtients 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 masticatory (working) side, and osteoporotic bone develops on the non-masticatory (non-working or balancing) side, where tensile forces preGRPLQDWH%RWKIDFWRUVUHVXOWLQDQLQVWDELOLW\RIEDVDOLPSODQWVDQG
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
sideZKLFKZLOOWKHQEHGLDJQRVHGDVLQÁDPPDWRU\´SHULLPSODQWLtis” (according to traditional thinking on the part of crestal implantologists). 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 surfaces, we will have to ask patients, again and again, where they beOLHYHWKH\QRWLFHWKHÀUVWRFFOXVDOFRQWDFWVRQFORVXUH²RQWKHOHIWRU
right side. It is recommended to do this right at the beginning of the
treatment session, while only a unilateral occlusion is present (something 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
ÀUVWSODFH0DQ\SDWLHQWVDFWXDOO\FDQQRWGRWKDW
If we see that the patient makes incorrect statements and – for example – 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 expects them to do. This, however, serves to conceal their true occlusal
VWDWXVPDNLQJRFFOXVDODGMXVWPHQWVLPSRVVLEOHRUDWOHDVWYHU\GLIÀFXOW
(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.

Fig. 5.1$UWLFXODWLRQSDSHUZLWKDWKLFNQHVVRIPQRWRQO\FOHDUO\VKRZVWKHFRQWDFWV
DQGJULQGLQJPDUNVLWDOVRJLYHVWKHGHQWLVWDQLGHDRIZKLFKRIWKHFRQWDFWVDUHVWURQJHVW

We recommend working exclusively with a single type of articulation
paper in order to obtain adequate and continuous practice in interpreting 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 premolars that provides guidance but rather the steeper palatal cusp. This is
shown by pronounced, “multilayer” markings on the internal side of
RFFOXVDO FRQWDFWV ,I WKHVH FXVS VORSHV DUH ÁDWWHQHG ZKLFK UHGXFHV
the size of the “contact point”), the strong abrasion of the articulation
paper disappears, with patients reporting easier lateral glides.
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5.4. Objective of occlusal adjustments
The elimination of unilateral or unilaterally stronger occlusion contacts
ZKHQWKHERWK70-VDUHLQFHQWULFSRVLWLRQLVWKHÀUVWJRDOZKHQDGMXVWLQJ
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
FDQ RFFXU HYHQ ² RU HVSHFLDOO\ ² GXULQJ WKH ÀUVW IHZ GD\V RU ZLWKLQ
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
DERXWWKHHQRUPRXVLQÁXHQFHRIRVWHRQLFUHPRGHOOLQJZKLFKZDVRQO\
discovered and described in 1968 by Frost in the USA. In 1970, nobody
LQ (XURSH FRXOG KDYH OHDUQHG DERXW WKHVH ÀQGLQJV DQG 'U *HUEHU
FRXOGQRWUHODWHKLVÀQGLQJVWRLPPHGLDWHORDGLQJLQRUDOLPSODQWRORJ\
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
ÀUVWWLPHLQWKHWH[WERRN3ULQFLSOHVRI%2,
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

69

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-d7KLVGUDZLQJVKRZVWKUHHSULQFLSDOYDULDQWVRIWHHWKDQGLQGLFDWHVWKHLULQWHUDFWLRQ
A 7UDGLWLRQDO WRRWK VKDSH ZLWK ´LQWHUFXVSLGDWLRQµ ZLWK WKUHH RU PRUH FRQWDFWV EHWZHHQ
DQWDJRQLVWV2IWHQWULSRGLVWLRQLVUHDFKHGZLWKWKHVHWRRWKVKDSHV6XFKWHHWKDUHQRWVXLWDEOHIRUXVHLQLPPHGLDWHORDGLQJSURWRFROV7KH$)03DQJOHLVGHWHUPLQHGXVXDO\E\WKH
VWHHSQHVRIWKHXSSHUYHVWLEXODUFXVSV ([DPSOH3KRQDUHV7\S,,&DQGXORU B 7KHSDODWDO
FXVSRIWKHXSSHUstPRODULVIRUPHGYHU\SURPLQHQWO\DQGVKLIWVGXULQJPDVWLFDWLRQDORQJ
WKH LQQHU FXVSV RI WKH PRODU 7KH $)03 LV GHWHUPLQHG E\ WKHVH FXVSV 7KLV DQDWRPLFDO
YDULDQWRIWHHWKOHDGVWROLQJXDOL]HGRFFOXVLRQEXWDOVRWRDIRUFHGELWHSRVLWLRQ ([DPSOH
3KRQDUHV,,/LQJXDO C7KHSDODWDOFXVSRIWKHXSSHUstPRODULVIRUPHGOLNHDEDOODQGLW
FRQWDFWVWRWKHJURRYHLQWKHORZHUPRODUVLQRQHSRLQWRQO\/LQJLDOL]HGSDODWDOL]HGRFFOXVLRQLVJXDUDQWHHGE\WKHVHWHHWK'XULQJPDVWLFDWLRQWKHXSSHUYHVWLEXODUFXVSVZLOO
QHYHUEHLQFRQWDFWZLWKWKHORZHUYHVWLEXODUFXVSV *HUEHU3DOOD :HFRQVLGHUWKLVW\SH
RIWRRWKWREHWKHPRVWVXLWDEOHVKDSHIRUFUHDWLQJDQHYHQ$)03DQGDQLQWHUIHQFHIUHH
PRYHPHQWRIWKHPDQGLEOHDJDLQVWWKHPD[LOOD ([DPSOH0DMRU&RPS  D 7KHXSSHUDQG
WKHORZHUWHHWKDUHFXVSOHVVDQGZHUHSRVLWLRQHGLQWKHODERUDWRU\DJDLQVWDFDOORW,IWKLV
LVGRQHFRQVHTXHQWO\WKH$)03DQJOHLV]HURRUHYHQQHJDWLYHRQERWKVLGHV,IZHXVHWKH
DQDWRPLFDOYDULDQW´%µLWLVHDV\WRNHHSWKHZLGWKRIWKHFKHZLQJWDEOHVPDOOHJPP
%\XWLOL]LQJVXFKWHHWKZHNHHSWKHVXSSRUWLQJSRO\JRQDVVPDOODVSRVVLEOH

Collective guidance path during mastication cycle

Fig. 5.3,IWKHSDODWDOFXVSVRIWKHPD[LOODU\PRODUVDQGSUHPRODUVZHUHWRJXLGHERWKODWHURWUXVLRQDQGPHGLRWUXVLRQZHZRXOGVHHFKHZLQJPDUNVRQWKHWHHWKDVVKRZQLQWKLV
GUDZLQJ6LQFHWKHFKHZLQJIRUFHVLQWKHSRVWHULRUUHJLRQDUHDERXWWHQWLPHVDVKLJKDV
LQWKHDQWHULRUUHJLRQPDVVLYHRYHUXVHRVWHRO\VLVZRXOGEHH[SHFWHG2QHFRXOGGLVFXVV
ZKHWKHUVXFKDVLWXDWLRQFRXOGEHWROHUDWHGLQD´EDODQFHGRFFOXVLRQµLIDQ\+RZHYHU
WKLVW\SHRIJXLGDQFHLVYHU\GLIÀFXOWWRDFKLHYHDQGPDLQWDLQZLWKÀ[HGUHVWRUDWLRQV
$GYRFDWHV RI WKLV FRQFHSW DUJXH WKDW WKH PDQGLEOH ZRXOG QRW EH VXIÀFLHQWO\ FHQWUHG
LI SURSHU VXSSRUW IURP D JQDWKRORJLFDO SRLQW RI YLHZ ZDV PLVVLQJ %XW RQH PLJKW UHSO\
WKDWHYHQWKHSUHVHQFHRIFRPSOHWHGLVRULHQWDWLRQRIWKHPDVWLFDWRU\V\VWHPZLWKWKHDLG
RIDVXSSRUWLQJSLQELWHUHJLVWUDWLRQ HJ=HQWURÀ[ DUHSURGXFLEOHUHVXOWFDQDOZD\VEH
DFKLHYHGLIRQO\WKHPDVWLFDWRU\IRUFHDSSOLHGE\WKHSDWLHQWLVODUJHHQRXJK
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Fig. 5.4 $GYDQFHG DEUDVLRQ RI WKH
SRVWHULRUWHHWKLQDSDWLHQWZLWKDQDWXUDOFDUQLYRURXVGLHWZLWKRXWDQ\GHQWDO UHVWRUDWLRQV 7HHWK ZLWKRXW FXVSV
EXWFRUUHFWO\DGMXVWHGIURPWKHSRLQW
RIYLHZRIPDVWLFDWLRQ KDYHDQHQRUPRXV DGYDQWDJH QDPHO\ WKDW WKH\
DUH KDUG WR GHÁHFW XQIDYRXUDEO\ E\
ODWHURWUXVLYHIRUFHV

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
SURIHVVLRQ%XWJQDWKRORJLFDOSUHFLVLRQLQDVHWWLQJRI´WULSRGL]DWLRQµRI
WKHRFFOXVLRQZLOODOUHDG\SURGXFHPRUHGDPDJHWKDQEHQHÀWLQWKH
medium term. Section 2.3 describes this in more detail. Gnathology is
based on several false assumptions, such as:
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• ,IZHRQO\À[DWHWKHELWHSUHFLVHO\HQRXJK WULSRGL]DWLRQ LWZLOOUHPDLQ
VWDEOH7KHWUXWKLVWKDWWHHWKDUHQRWLPPRYDEO\À[HGLQDFRQFUHWH
like bone. Rather, the external outlines of the bone are subject

to continuous remodelling, and the same is true of the internal
VWUXFWXUHV RI WKH ERQH 6R LI ZH FRXOG UHDOO\ À[DWH WHHWK LQ VSDFH
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
WHPSRURPDQGLEXODU MRLQWV DUH FKDUDFWHUL]HG E\ D ÀEURXV VWUXFWXUH
(something that is unique to these two joints). Unlike hyaline joints, they
can change their shape over time. They can increase their volume,
FKDQJHSRVLWLRQE\DSSRVLWLRQRUÁDWWHQRXW
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
YDU\ HYHQ GXULQJ D VLQJOH GD\ $V VRRQ DV WKH MDZV DUH ÀUPO\ FORVHG
HDFKLQGLYLGXDOZLOOSUHVHQWZLWKDGHÀQHGMRLQWSRVLWLRQDSRVLWLRQZH
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
DQGDGMXVWPHQWRIWKHÀ[HGUHVWRUDWLRQV²RUZKHWKHUWKH\KDYH\HW
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
RUHYHQSHUFHLYHWKHPDVZHGHOLYHUDÀ[HGUHVWRUDWLRQ
• 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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'HÀQLWLRQDQGH[SODQDWLRQRIVRPHWHUPV
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
VLGHDUHVXIÀFLHQW
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
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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
ZKLFK VLGH WKH ÀUVW FRQWDFW RFFXUV 0DQ\ SDWLHQWV EXW E\ IDU QRW DOO 
FDQDQVZHUWKLVTXHVWLRQFRQÀGHQWO\DQGFRUUHFWO\+RZHYHUFRQWDFWV
on sloping surfaces impair the result, because such contacts are
SUHVHQWGXULQJRFFOXVLRQWKHVHFRQWDFWVZLOODOPRVWDOZD\VGHÁHFWWKH
mandible slightly laterally or medially, which is perceived by patients as
WKH´ÀUVWFRQWDFWµ,QRWKHUZRUGVXQOLNHZLWKWHHWKZKHUHWKHSDWLHQW

can distinguish between contacts on slopes and vertical occlusal
contacts, patients can always never correctly make this distinction with
implant-supported bridges.
7KHUHIRUHDOOYLVLEOHFRQWDFWVRQVORSHVPXVWEHUHPRYHGÀUVWRUH[LVWLQJ
VORSHFRQWDFWVPXVWEHFRQYHUWHGWRRFFOXVDOFRQWDFWVE\EDFNÀOOLQJ
with composite, which is particularly recommended if a loss of vertical
dimension would be expected if the adjustments were to be strictly
subtractive.

2
1

Fig. 5.5 a$VORSHFRQWDFWRQWKHPDQGLEXODUYHVWLEXODUFXVS  LVSHUFHLYHG
E\ WKH SDWLHQW DV ´ÀUVW FRQWDFWµ VR
WKHVHFRQWDFWVPXVWEHUHPRYHGÀUVW
$V ORQJ DV VXFK VORSH FRQWDFWV DUH
SUHVHQW LQ RFFOXVLRQ DQ\ RWKHU RFFOXVDO FRQWDFWV FRQWDFWV ZLWK D KRUL]RQWDO VXUIDFH  FDQQRW EH ´WUXVWHGµ
HLWKHU ZLWK WKH UHVXOW WKDW ZH PXVW
H[SHFWPXVWWKHRFFOXVDOFHQWULFDQG
WKHMRLQWFHQWULFQRWFRLQFLGH
,Q DFFRUGDQFH ZLWK WKH FRQFHSW RI
OLQJXDOL]HG RFFOXVLRQ WKHVH RFFOXVDO
FRQWDFWV RQ YHVWLEXODU FXVSV RI PDQGLEXODUSUHPRODUVDQGPRODUVDUHQRW
DFFHSWDEOHLQDQ\VLWXDWLRQ

3

Fig. 5.5 b$VORSHFRQWDFWRQDOLQJXDO
FXVS   FDQ EH FRUUHFWHG E\ OLQJXDO
JULQGLQJ FRPELQHG ZLWK EXLOGXS RI
WKHFXVSZLWKFRPSRVLWHLQWKHDUHDRI
WKHFHQWUDOÀVVXUH$FRPSRVLWHEXLOG
XSLVLQGLFDWHGZKHUHQRIXUWKHUYHUWLFDO UHGXFWLRQ LV GHVLUHG $W WKH VDPH
WLPHWKHPRUHOLQJXDOSDUWRIWKHFXVS
LV UHGXFHG YHUWLFDOO\ %HIRUH FRUUHFWLRQWKHPDQGLEXODUPRODUZRXOGDOVR
SURGXFH D :LOVRQ FXUYH DW YDULDQFH
ZLWKWKHWUHDWPHQWJRDO
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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 forward 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 identical 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 premature contacts are found on the distopalatal corners of the central
and lateral anterior teeth. They massively change the chewing pattern because they restrict unimpeded laterotrusion. As long as this is
the case, i.e., as long as the mandible moves forward during laterotrusive 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 subtractively by grinding or have to additively build them up is whether static
or functional anterior tooth contacts might result from grinding (i.e., reducing 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.
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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

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 overall 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.

 9DULDWLRQV RI WKH DGMXVWPHQW SURFHGXUH IRU H[LVWLQJ DQWHULRU WHHWK
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 determine 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 everything 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” mandibular 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 closing, and the occlusion and mastication surfaces will be adjusted in
the lateral segments only. This will always take place in a new (usually 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 adjustments of the occlusion and mastication surfaces will become necessary.
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 anteriorly. 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 objective 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.
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In order to reach the goal, the maxillary and mandibular anteriors must
be shortened regularly, a procedure that (if only a single jaw was restored) also affects the “natural” anteriors. It is recommended to shorten the actual teeth that are “at fault” (i.e., too high), even if they should

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 abutment of mandibular bridges, which is why these parts of the restorations must be closely checked. If they are allocated, they may make
contact with the distal aspects of the maxillary first molars on protrusion and interfere with protrusive (but also laterotrusive) movements.

5.11 Why do the occlusion and mastication surfaces have to be adjusted 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 muscles, and it must therefore be expected that an occlusion initially adjusted “correctly” will suddenly change during further adjustments of
the masticatory function. This can be caused, for example, by a unilateral 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 provisional restoration for at least one day after implant placement). Nevertheless, 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 requirements after delivery of the restoration), no stable occlusion can be expected, and mastication paths will change accordingly.

)XQFWLRQDOO\JHQHUDWHGSDWKV )*3V %HQQHWWDQJOHVD[LDOLQFOLnations: how to record pathologies professionally
An incorrigible group of dentists, especially gnathologists, have become accustomed to meticulously registering pathologies of the temporomandibular joints in order to programme articulators individually.
This will of course simply enable them to replicate pre-existing pathologies 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 symmetrical 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 deterPLQHWKHKRUL]RQWDOLQFOLQDWLRQRIFRQG\ODUJXLGDQFHDQGWKH%HQQHWW
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 “balanced occlusion” a desirable treatment goal. Many others speak of
“balanced occlusion” without ever having achieved this goal. Experience 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 anterior 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 contralateral 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 selfmassage 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:
• %RWKPXVFOHVPXVWUHDFWDWWKHVDPHPRPHQW
• %RWKPXVFOHVPXVWVZHOOWRWKHVDPHVL]HVWUHQJWKLQWKHILQDOVWDJH
(pressing). If patients exhibit twitching of one or both masseter muscles 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 notice that the change patterns that are present are often similar.

´6RXQGFKHFNµ
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 allows 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 staccato sound that is heard when multiple contacts occur in close succession with minuscule intervals between them. This sound corresponds to
the sound we can produce when we touch a tabletop “simultaneously” 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 neuronal 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 overloading 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 chewing function in a patient with a unilateral chewing pattern and complete 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
%LEOHHYHQWKRXJKRXUSDWLHQWVDUHQRWSDUDO\VHG
Patients who have long been used to blockages which stop the lateral 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 completely 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 prosthetic procedures. The relative position of the occlusal contacts depends 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
OLQJXDOL]HG RFFOXVLRQ %LODWHUDO VLPXOWDQHRXV RFFOXVLRQ DQG V\PPHWULcal chewing paths will ensure that there can be no unilateral overloading of the bony integuments.
Subsequent follow-ups must ensure that the standardized result described 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 checklist
• After asking the patient if he/she feels anything unusual or experiHQFHVSDLQRUSUREOHPVZLWKWKHSURVWKHWLFZRUNSLHFHVZHÀUVWLQspect all soft tissues and search for signs of infection.
• :HDVNWKHSDWLHQWZKHUHKHVKHIHHOVÀUVWRFFOXVDOFRQWDFWV$OPRVW
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.
• 'XULQJ WKH ÀUVW WZR \HDUV ZH ZLOO WDNH SDQRUDPLF SLFWXUHV HYHU\
6 months. After this period we take panoramic pictures only if unexpected events demand radiological exploration.

6.2. Active Corrections
Depending on the dentist‘s education, personality, age and the socioeconomical 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 .
$Q DFWLYH PDLQWHQDQFH LV GHÀQLWHO\ QHFHVVDU\ RQ 6WUDWHJLF ,PSODQWV
comparable to a preventive oil change in the car. This procedure dePDQGVVSHFLÀFNQRZOHGJHDQGFOHDUHDUO\LGHQWLÀFDWLRQRIGHYHORSments and potential threats.
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1«GRHVJRRGSHUIRUPDQFHSD\"
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).

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,
RUIRUÀQDQFLDOUHDVRQV VRPHWLPHVDFFHSWLQJWKDWWKLVLQWHUYHQWLRQZLOO
QRWEHYHU\SURÀWDEOHIRUWKHP VKRXOGUDWKHUQRWZRUNZLWK6WUDWHJLF
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 ocFOXVLRQPXVWEHDFKLHYHGÀUVW:KHQWKHSDWLHQW¶VMDZVUHDFKFHQWULF
occlusion the bridge must not move or slip in any direction.
One prerequisite for the success of this therapy is true cortical anchorage of all implants. If this anchorage is missing due to faulty positioning
of the load transmitting surfaces of the implant, even excellent repeated 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 reasons 3 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
PRYHRQRFFOXVLRQPDVWLFDWLRQPXVWEHJURXQG%HFDXVHWKHEULGJHLV
PRELOHZHKDYHWRÀ[DWHLWPDQXDOO\ZKLOHZHDVNWKHSDWLHQWWRPRYH
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
EHWZHHQWKXPEDQGLQGH[ÀQJHUZLWKWKXPEDQGÀQJHUWRXFKLQJERWK
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 mineralization. The implants gain stability quite quickly. This stabilization of the
implant occurs because cortical bone SHU VH 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 stability under the same circumstances 4, 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 irritation of the periosteum behind (below) the 2nd cortical. This pain should
stop by the next control after 8-10 days.
'XULQJERWKFRQWUROVWKHVWDELOLW\RIWKHEULGJHVKRXOGEHFRPHVLJQLÀcantly 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 potential for regeneration.
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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.

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+RUL]RQWDODQGYHUWLFDOOLQHVRQ
WKHGRRURIWKHWUHDWPHQWURRP3ODFLQJ
WKHSDWLHQWLQIURQWRIWKHVHOLQHVZLOOJLYH
D TXLFN RYHUYLHZ RI WKH VLWXDWLRQ 2Q
WKHVHSLFWXUHVZHFDQHYDOXDWHV\PPHWU\RIWKHKHDGSRVLWLRQDV\PPHWULHVRI
WKH KHDG KHLJKW RI WKH VKRXOGHUV DUP
OHQJWK SRVLWLRQ RI WKH DUPV HWF 1RWH
WKDW PDQ\ SDWLHQWV ZHDU XQLODWHUDO GHYLFHVZLWKLQWKHLUVKRHV´WRFRPSHQVDWH
GLIIHUHQFHV LQ WKH OHQJWK RI WKH OHJV´6 
ZKLFKRIFRXUVHKDUGO\HYHUH[LVW

Fig. 6.6b ,I WKH KLS LV QRW KHOG KRUL]RQWDOO\ E\ WKH PXVFOHV ZKLFK VWDELOL]H WKH
VNHOHWRQ  PDQ\ RWKHU PXVFOHV KDYH WR
FRQWULEXWH WR ´FRPSHQVDWHµ WKH DV\PPHWU\ 2IWHQ WKLV VWDWH LV PLVVGLDJQRVHG
DV ´XQHTXDO OHJ OHQJWKµ DQG ´WUHDWHGµ
ZLWKLQVHUWVLQWRWKHVKRHRQWKHVLGHZLWK
WKH ´VKRUWHU OHJµ ,Q WKH YDVW PDMRULW\ RI
WKHFDVHVLWLVHQRXJKWRJHWWKHPXVFOHV
UHOD[HGDQGWKHKLSZLOOEHKRUL]RQDOLQVWDQWO\ZLWKWKHOHJVKDYLQJHTXDOOHQJWK
DJDLQ 7KLV WKHUDS\ LV QRW DGYRFDWHG
DQG QRW ´UHFRJQL]HGµ E\ PHPEHUV RI
WKHRUWKRSDHGLFVXUJHU\WULEH 
7KH GHVFULEHG VWDWH ZDVWHV D ORW RI XQQHFHVVDU\UHVRXUFHVDQGHQHUJ\IRUWKH
DIIHFWHG LQGLYLGXDO $OWKRXJK WKH LQGLYLGXDO PDQDJHV WR NHHS WKH ERG\ XSULJKWMRLQWVDUHPLVORDGHGDQGWKH\VKRZ
GHJHQHUDWLRQRYHUWLPHDQGWKLVZLOOWKHQ
JLYHLQGLFDWLRQVIRUIDPRXVRUWKRSDHGLF
VXUJHU\ )RU PRUH LQIRUPDWLRQ VHH ZZZ
VW\IRORJLHFHQWHUFK

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.

87

Fig. 6.6c7KHSHOYLVWKHPLGGOHOHYHOIXQFWLRQVDVDVXVSHQVLRQRIWKHOHJVDQGDVDVXSSRUW
IRUWKHXSSHUERG\
$QLQFOLQHGSHOYLFOHYHOPHDQVWKDWWKHXSSHUERG\LVDEOHWRZDONXSULJKWZLWKFRQVLGHUDEOHREOLTXHPXVFOHWHQVLRQ+RZHYHUWKLVOHDGVWRDFXUYDWXUHRIWKHVSLQHDQGVXEVHTXHQWO\ WKHUH LV DOVR WHQVLRQ LQ WKH QHFN DUHD DQG D VXEVHTXHQW FKDQJH LQ WKH KHDG
SRVLWLRQ
7KH OHJV DUH DWWDFKHG WR WKH SHOYLV YLD OLJDPHQWV DQG PXVFOHV /DWHUDO SHOYLF GLVSODFHPHQWV ZKLFK FDQ EH FDXVHG E\ WKH REOLTXH SHOYLV DV ZHOO DV E\ SV\FKRORJLFDO LPSDLUPHQWVDUHDSSHQGHGZKLFKFDXVHSHOYLFGHSUHVVLRQDQGODWHUDOSHOYLFUHORFDWLRQVWKDW
FDXVHFKDQJHVLQWKHOHJSRVLWLRQDQJOH$SHOYLFURWDWLRQFDQDOVRRFFXU,IWKLVURWDWLRQ
LVDGGHGWRWKHPLVSRVLWLRQLQJDGGLWLRQDOEDODQFLQJWHQVLRQVDUHQHFHVVDU\WRPDLQWDLQ
WKHSRVWXUH
1R VNHOHWRQ FDQ PRYH RQ LWV RZQ LW LV WKH PXVFOH WHQGRQV DQG OLJDPHQWV WKDW KROG WKH
VNHOHWDOERQHVWRJHWKHUDQGPRYHWKHP
7KHPXVFOHVQHHGWKHERQHVWRWUDQVODWHWKHLUVWUHQJWK,IWHQVLRQDQGFRXQWHUWHQVLRQDUH
QRWLQHTXLOLEULXPLQWKHUHVWLQJVWDWHWKHQWKHZKROHVNHOHWRQFDQDYRLGWKHVHIRUFHVRQO\
YLDHYDVLYHSRVWXUHV7KLVDOVRDIIHFWVLQWHUQDORUJDQV
7KHVHIRUFHVRIWKHDOWHUQDWLYHSRVWXUHVDIIHFWWKHKHDGSRVWXUHWKHUHODWLYHSRVLWLRQRI
WKHMDZV WRHDFKRWKHU DQGWKHFKHZLQJPRYHPHQWV
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Chapter 7
Tongue Function

7KHWRQJXHFRQVLVWVRIDQXPEHURIPXVFOHVWKDWDUHDEOHWRVLJQLÀFDQWly alter its morphology during all kinds of functions. The possibilities for
the motion of the tongue are limited by the mandibular bone, the palDWHWKHWRRWKDUFKHVDQGWKHÁRRURIWKHPRXWK:KLOHWKHPRUSKRORJ\
of the tongue can be altered, the total volume cannot be changed,
except through surgery1.

Fig. 7.1a 7KH WRQJXH LV EORFNHG DQG GLVORFDWHG E\ WHHWK WR WKH ULJKW VLGH RI WKH SDWLHQW
DQG DW WKH VDPH WLPH WKH PDQGLEOH PXVW DXWRPDWLFDOO\ EH GLVORFDWHG WR WKH OHIW VLGH
ERWKLQWKHUHVWSRVLWLRQDQGGXULQJPRYHPHQWV$V\PPHWULFDOPDVWLFDWRU\IXQFWLRQLVQRW
SRVVLEOHXQGHUWKHVHFLUFXPVWDQFHV7KHVLWXDWLRQLVQRWDOZD\VDVFOHDUO\YLVLEOHDVLQWKLV
SLFWXUH

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 overly 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 prevented. 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 anterior nasal spine outside the mouth. Tongue reduction is a routine procedure and typicall
improves the patients quality of life significantly.
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Fig 7.1b ,QWKLVH[DPSOHWKHWRQJXHLVSDVVLYHLQWKHÁRRURIWKHPRXWK$OOLPSODQWVKDYH
EHHQSODFHGLQWKHEHVWSRVLWLRQIURPWKHSRLQWRIYLHZRIRSWLPXPERQHXWLOL]DWLRQ7KH
GLVWDQFHEHWZHHQWKHWRQJXHDQGLQGLYLGXDOLPSODQWVGLIIHUV7KHEULGJHKDVWRFUHDWHD
V\PPHWULFDOHQYLURQPHQWIRUWKHWRQJXH7KHUHIRUHWKHEULGJHDUFKZLOOQRWMXVWIROORZWKH
OLQHRILPSODQWV

$V\PPHWULHVLQWKHDUFKHVOHDGWRIXQFWLRQDOSUREOHPVDQGGLIÀFXOWLHV
VSHDNLQJ%XON\OLQJXDORUSDODWDORYHUKDQJVQH[WWRXSSHUDQGORZHU
ÀUVWSUHPRODUVDUHRIWHQWKHUHDVRQVIRUVXFKSUREOHPVDQGLQPRVWFDVHV
this can be easily corrected in the mouth. These areas are created by
the dental technician if they blindly create bridge frames that simply
follow the row of the implants regardless of functional needs and tooth
position. Grinding implant abutments in order to avoid these abutments creating an obstacle for free tongue movements during speech
is a task for the dental technician. Details are explained in booklet 6 of
this series.
If whole tooth arches are rotated, the medial and distal internal edges
block the tongue function. This may require the new fabrication of the
bridge, and typically this problem is solved while the patient switches
from the 1st to the 2nd bridge.
If the dental technician works quickly enough, the bridge can be ready
on the day following the operation. This allows us to deliver the bridge
and secure it with temporary cement (on the most stable implants) or
without cement for 1-2 days to test the function.
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Fig. 7.2,QWKLVFDVHWKHGLVWDOWHHWKLQWKHOHIWORZHUMDZKDYHEHHQUHSODFHGE\D]LUFRQLXP
EULGJHRQWKUHHLPSODQWV$OWKRXJKWKHDYDLODEOHWRQJXHVSDFHRQWKHRSHUDWHGVLGH UHG
OLQH LVODUJHUWKDQRQWKHQRQRSHUDWHGVLGH JUHHQOLQHRQULJKWVLGHDQGPLUURUHGJUHHQ
OLQHRQOHIWVLGH LWGRHVQRWPHDQWKDWWKHSDWLHQWLVKDSSLHU7KHH[WUHPHOLQJXDOLQFOLQDWLRQRIWKHGLVWDOGHQWLWLRQRQERWKVLGHVFRXOGQRWEHUHVWRUHGRQLPSODQWVEHFDXVHVXFK
DVWURQJRIID[LVORDGVHHPHGXQDFFHSWDEOH
$Q\ DV\PPHWU\ SRVHV D WKUHDW WR V\PPHWULFDO IXQFWLRQ DQG LI WKH SDWLHQW LV FRQIURQWHG
ZLWKWKLVVLWXDWLRQKHVKHZLOOVXEFRQVFLRXVO\IHHOLQVHFXUH,QPDQ\FDVHVWKHSDWLHQWZLOO
QRWEHDEOHWRFOHDUO\H[SODLQZKDWDFWXDOO\ERWKHUVKLPZHKDYHWRUHFRJQL]HIURPRXU
H[SHULHQFHZKHUHWKHSUREOHPLVORFDWHG
$ FOLQLFDO VLWXDWLRQ DV FUHDWHG KHUH LV DFFHSWDEOH LQ PRVW FDVHV DV WKH SDWLHQW DGDSWV
,I WKH SDWLHQW LV SHUPDQHQWO\ ERWKHUHG ZH PXVW ÀUVWO\ FRQVLGHU WKH UHDVRQ WR OLH LQ WKH
DV\PPHWU\ DQG IRU LQVWDQFH UHGXFH WKH ZLGWK RI WKH SDWLHQW¶V GHQWLWLRQ RQ WKH QRQ
RSHUDWHG VLGH 6XFK JULQGLQJ ZLOO FRPSHQVDWH IRU WKH H[WUHPH OLQJXDO LQFOLQDWLRQ RI WKH
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
• %XLOGXSRIHTXDOPXVFOHIRUFHVRQERWKVLGHVRIWKHPDQGLEOH
• 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
YHUWLFDOGLPHQVLRQ%HFDXVHWKLVLVHDVLHUGRQHRQSODVWLFVXUIDFHVZH
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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