3 * ; .

Tho_iights on Oi:cIUSio'n |

Digital Laser Scans Used in Morphometric Analysis of
Human Skulls To Demonstrate Dental Occlusal Function III

By Ronald G. Presswood, D.D.S. and Ronald G. Presswood, Jr., P.E., Houston

Ron Presswood

Supposition/Thesis

elvin Moss posited the “Functional Matrix” in several papers in
M the 1970's. In Dental Clinics of North America, he clearly

described the functional relationship between muscles and the
joints they operate (1). He described the adaptation of the boney matrix
to the dynamics and strength of muscle function.

This concept is applied to the dynamics of motion and bony architec-
ture of the TMJ. Zola (2) described a functional guiding plane on the
medial wall of the glenoid fossa to which he gave his name — Zola’s
tubercle.

The basic supposition of this research is that the motion of the

Mathematical Solution

Mathematical Solution

* The opposite TMJ trajectory is then determined from

= This unit rotation vector is defined via vector math
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The above equation defines the TMJ trajectory for any rotation
‘ of © about the pivot TMJ.

Figure 1.

Figure 2.
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mandible in chewing function is
controlled by the strength of the Skull Sample A4
major muscles of mastication, the [re— e ——
guide planehs of thle centa‘ctmg . - g Planesssitmn = T e Yot Gakidiein
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the boney surfaces, through adap- T1LL 047662 1 -0.19843 | 083645 - 48
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tive change, to be in harmony [TMIRL | 073967 | 042754 | 051971
with the guiding teeth. TIGRL | 022335 | 0.15752 | 096198 —
In two previous papers, tech- L ooeiit | -0.12739 | 0.58853 60 40 20 0 20 40
niques of measurement, data col- X axis {mm)
lection and data confirmation i
were described. Using the suppo- YR
sition presented and the data
from physical examination of Figure 3. Scan data and initial computer plot of wear facet areas.

human dry specimen skulls (digi-
tal laser scans) a mathematical
formula to solve the complex rela-
tionships of contact and function
was commissioned from two pro-
fessional mathematicians.

The intent of this study and
mathematical analysis was to corl-
firm the supposition through
analysis of collected data.

Two separate problems had to
be solved and the results specifi-

cally related to prove the supposi- Skull Sample A4
tion. These analytical and mathe-
matical processes are too complex
to describe in this paper but the ¢ Trajectories are in coordinate system defined by input data
equations representing the mathe-
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Figure 4A. Photo of base of skull A4, Figure 4B. TMJ trajectories as resolved mathematically.

confirming plot points from computer
on anatomical speciman.
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Thoughts on Occlusion, continued

matical solutions are shown in
Figures 1 and 2. The results
expressed in graphic and photo-
graphic form are represented in
Figures 3-7.

Using the aforementioned for-
mulae, a mathematical model was
constructed to solve for any one of
three missing guide planes given
the other two. In this initial
study, the givens were tooth con-
tacts on opposite sides of the den-
tal arch and the solution was
made for the TMJ guidance plane,
The accuracy of the mathematical
model was calculated at 99611,
an error factor of .088102 percent
Skull Sample cl3 (less than 0.1%), and the solution
for the guide angle of Zola’s tuber-
cle was consistent with the analog

Figure 5. TMJ trajectories, anatomical demonstration. Note that the right guide angle
is steeper than the left as solved mathematically.

* Trajectories are in coordinate system defined by input data

model.
Initial conclusions that can be
-T18 -t TMS [ drawn from this study:
112 =—Right TMJ |
e \\\ | | 1. There are cross ar(l?h tooth
E ‘\\ contacts which guide the
E’ -118 ] < motion of the mandible.
£ s \* 2. The tooth contacts modify
E o " — » muscle function — speed, tra-
: \ jectory and power.

722 P\P—— 3. TMJ boney surfaces adapt to
724 | , this muscle function to guide

55 -53 &1 48 47 45 .43 -4t 3¢ .3F .35 the jaw in harmony with the
Y Motion AFT {mmj) ; i
guidance of the teeth in force-
Figure 6. Mathematical solution for Medial guide angles in Skull CI3. ful use of the masticatory
system.
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Figure 7. Note the right guide angle is steeper than the left as solved mathematically.
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