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A Clinical study on the stresses
developed in complete
dentures with one, two and
three dimensional occlusion ©

Senih GALIKKOCAOGLU (**)

The most important prerequisite for proper treatment is thorough
diagnosis. An understanding of the elements that enter into making
a diagnosis is the mark of a professional man that sets him apaft
from a technician or therapist, or from a layman.

In making a dental diagnosis a long list of elements must recei-
ve consideration, with emphasis placed in those areas which merit
special attention in the opinion of the examining dentist. One area
frequently overlocked or neglected is the occlusion - the key to oral
function. However, this tendency to take for granted the occlusion is
quite understandable. No dental subject has had a more controversial
history, with more divergent opinions and conflicting theories than
has dental occlusion. The function of the temporo-mandibuiar joint
defies understanding in the minds of some people, but dentists are
agreed that there is an interaction between this joint and the occlu-
siof.

{*) This paper was presented at the VIlI. Arab Dental Congress and the 1. Con-
grass of the iragi Dental Society held in Baghdad from the 3rd to Tth of
February 1973.

{**) Ass. Prof. Dept. of Removable Denture Prosthodontics, University of fstanbul,
Faculty of Dentistry, Istanbul, Turkey.
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Years of research and study have led to current concepts of
occlusion which are more acceptable to the profession because they
are based on accurate data that meet the strict requirements of the
scientific method. By the use of a machine which reproduces accura-
tely all the functional movements of the jaw, it is now possible to
study outside the mouth the interaction of the occlusal surfaces of
the teeth and the temporo-mandibular joint. The information thus
gained is extremely important in making the diagnosis and this
knowledge, properly applied, results in great benefits for the patient.

Occlusion in complete denture prosthodontics received much
attention in the last quarter of the century. Years ago, prosthodon-
tists were primarily concerned with the retention of dentures during
the act of mastication and they only proposed eccentric balance to
aid this retention (10). Soon it became apparent that the smallest
bolus of food on the working side eliminated the probability of balan-
ce on the nonworking side, and opponents of balanced articutation
have created a motto «<Enter bolus - Exit balance» (2). However, ec-
centric balance was not completely abandoned, but the rationale of
its use was only changed. The proponenes of balance, on the other
hand, suggested that it was necessary during the many aimless
excursive movements that the patients performed between me-
als (10).

Full balance in complete dentures with cusp teeth are best ob-
talned by setting the teeth according to the laws of articulation on an
adjustable articulator as suggested by Hanau {4). Balance in nonana-
tomic (flat plane) tooth forms can either be accomplished in three-
point contact (10) or Pleasure curve (8).

In this respect, the contact between the two opposing surfaces
of posterior teeth and/or the geometrical design of occlusal patterns
of artificial teeth play an important role in the field of occlusion.

Until recently, the geometrical classification of occlusion was
divided into two categories (3): The first one is cusp occlusion
which has three dimensions between the opposing surfaces. These
dimensions are the width, the length and the depth of occluding
surfaces. All of the cusp teeth which you can find in the market fall
into this category.

The second one is flat plane occlusion which has two dimensions
between the opposing surfaces. These dimensions are the width and
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the length of occluding surfaces. All of the flat plane teeth are in this
category.

In 1964, a new type of occlusal pattern developed and named as
Centrimatic teeth {11). The Centrimatic teeth due to their specific
design of occlusal surfaces reduced the dimensional contact into one,
and this was called the «Linear Occlusion».

i first heard of Centrimatic teeth at the end of 1966 when | read
an article on Linear Occlusion at the lilinois Dental Journal written by
Dr. John P. Fruch {3}. Since then, | have had a few chance to try
them in dentures and the results were not bad at all. However, | must
say that these were short term clinical works. Since | did not foliow
the cases, | can not state any opirion on their long term effects,
particularly on the Temporo-Mandibular-Joint which, | believe, is worth
of studying extensively before to reach a definite evaluation of Cen-
trimatic teeth.

The main features of Centrimatic teeth are the fact that the lower
bicuspids and molars have blades which are localized on the occlusal
surfaces near the buccal parts. These blades being always in  the
form of straight line, geometrically constitutes «length» in occlusal
contact when the teeth are set regularly since the food tables lingual
to the bladesare a little bit of low level. This Linear occlusion s
provided by the upper teeth having a flat surface.

In dental literature, there are quite a few posterior tooth forms
which may be similar to Linear occlusion. However, as far as the
geometrical system of occlusal design classification is concerned,
the reason confusing them with the Linear occlusion will be obvious.
The Sears' Channels, the French posteriors and the cutter bars which
are imbedded in the posterior teeth to increase the chewing efficiency
are the types of teeth which may be confused with Linear occlusion.
These teeth are two disnensionals. Simply because, every part of the
occluding surfaces are on the same level. Whereas in Centrimatic
teeth, the food table lingual to the blades is lower than the blades
themselves, and that makes the difference between the Centrimatic
teeth and the other tooth forms.

Stress investigations are very important in the field of engineer-
ing and applied sciences such as Dentistry. Stresses in a body may
be investigated by means of different techniques, and acording to the
direction of forces which acts upon a body, different-types of stresses
may be produced. Since the chewing force is a blend of forces
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which direct to the bone tissu e via complete denture in many directi-
ons, it would be reasonable to expect that the structure (complete
denture) will react to this external force internally. This internal
reaction which is equal in intensity and opposite in direction to the
external force is called «stress». (7)

There are some stress investigations in dentat literature con-
cerning complete dentures (5, 6, 9). However none of them compared
the stress trajectories in relation to different types of occlusal
design.

At flrst glance, this study may be thought to be similar to the
one which | had undertaken last year (1). But, the last year's study
was made on complete dentures with cusp teeth, and the dentures
were also not very well balanced. At the same time, the stress
distributions in metal base dentures versus plastic base dentures
were also observed. Whereas differences in stress concentrations
in complete dentures with one, two and three dimensional balanced
articulation is the objective of this study. Any attempt to measure or
to evaluate the stresses is not within the capacity of this paper. Only
the stress trajectories, if any, are tried to be demonstrated.

At the beginning, | would very much like to draw your attention
to the point that | had only the occlusal pattern of the teeth changed

Fig. 1
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in this study. In other words, there is only one variable here whereas
it would have been much more variables if an uncontrolled study had
undertaken.

The case which | am going to present to you now is an edentulous
male who has been wearing complete upper and fower dentures for
about 7 years. '

Fig. 2
Complete denture with Gentrimatic teeth.

Fig. 3
Complete denture with French posteriors.
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First, by using the Dentatus articulator, | have constructed a full
upper and lower dentures which were perfectly balanced for this
patient with Centrimatic teeth according to the conventional mu-
costatic tehnique. [...} Fig. 1 and Fig. 2 [...) | have also followed the
cardinal rules when making a Centrimatic denture (3).

| have then constructed two more duplicate dentures for the
same patient. The first one was with the French posteriors which

Fig. 4
Complete denture with Trubyte posteriors.

Fig. 5
" Complete denture with Trubyte posteriors in the mouth.
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were two dimensionals; Fig. 3 and the second one with the Trubyte
posteriors which were three dimensionals; Fig. 4.

Fig. 5, 6 and 7 show these three duplicate dentures in the mouth.
So all the factors of the dentures being in comimon are provided by
these dublicate dentures. Only in this manner, a controlled study can
be perfomed and everything except the teeth remain constant through-
out the tests as stated by Trapozzano (12) in his study on the chewing
efficiency of different occlusal patterns.

Fig. 6
Complete denture with French postetiors in the mouth.

Fig. 7
Complete denture with Centrimatic teeth in the mouth.
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The technique to show the stress trajectories is essentially a
modified brittle lacquer coating technigue in which a kind of synthetic
resin is used as the brittle material,

In the chewing tests, roasted peanut and raw carrot were used.
After the patient had swallowed the food, the dentures were taken
from the mouth, rinsed with lukewarm water and inspected with
magnified glass to see the cracks on the base.

At the end of chewing tests, neither peanut nor carrot cause
the resin to crack on any denture base.

It was then thought to apply the resin to patient’'s old denture
which was not very well balanced and also constructed thinner than
usual, ano asked him to chew the same types of food. This time the
resin exhibited some cracks, especially on the chewing side.

Now :in concluding my paper, | would like to tell you what this
study has taught me, and also like to be very cautious in expressing
my opinions since this was a very limited study and not statistically
valid at all.

1. Under normal conditions, the brittie lacquer coating techni-
que seems not adequate to show the stress trajectories in plastic
base dentures. | feel that strain gauges device is probably better in
a clinical investigation like this since it is more sensitive.

2. It also seems that the balanced articulation and the close
adaptation of the denture base to the supporting tissues may contri-
bhute the evenly distribution of stresses which are not localized in
any specific area.

3. The difference in thickness of the denture bases and the
chewing force exerted by the patients may also count in this field.

4. It may be reasonable to assume that thinner the denture
base and stronger the chewing force, the more stress trajectories
wilt be seen, particularly on the chewing side. This must be directly
proportioned to the chewing pressure aplpied.

5. The heat in the mouth (37° C.} may increase the plasticity
of the resin and this may be one of the additional factors for the resin
not to crack. o

6. | have the inclination to believe that there would be no
damage te the denture base from the stress concentration induced
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by the chewing force regardless of occlusal design of artificial teeth
if everything is right.
Thank you for your kind attention.
OZET

By arastirma farkii oklizal sekillere melik olan az disleri ile, aym hastaya ya-
pidan (i dublikat tam protez {izerinde yapumistir. Baska bi deyimie tam protezlerin
biitiin faktbrieri aynidir, fakat dedisken olarak sadece az diglerl ve bunlarin okl
za} ylizey sekilleri sdz konusudue. Protezierin ciigl ylzeylering 1 mim. yi gegmemsk
sartiyle gok lorsgar sentetik bir recine striilmils ve hastaya gesitli besin madde-
leri yedirilmek suretiyle stress birilim afanlart gbzlenmigtir.

Eide edilen sonuclar sbyle Szetlenebilir:
Bilimse! kurallara uygun bir tam profsz yapildiginda oklizal seklin farklilidr so-

nucu stress birikimleri bakimindan kaide plag Uzerinde herhangi bir zarar olma-
yacaktir,
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