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INTRODUCTION
|

REMARKS:

Many things will be said in this book that you nmagver have
heard before — not even in your graduate educatibliaving

been interested in cause-effect relationships smgehildhood,
it has always been my nature to constantly askqgtnestion,
“WHY?” Often, | did not receive answers that siadid my

curiosity, so from the time | began my practicéugust 1962, |
began searching for the answers myself. Havingeg dnterest
in the clinical aspects of orthodontic treatment,clbsely

observed both expected and unexpected tooth mowsmaen
enjoy the academics in orthodontics, but find gaghpointing
when the academic and clinical aspects are nogneement. |
sincerely hope that everyone who reads this bodkfiwil both

their personal and professional lives enhanced.

When illustrations are shown, some will be used/@d visual
titles and/or enhancements to the subject andnatllbe labeled
as Figure 1-1, Figure 1-2, etc . Howev -
illustrations that apply to treatment Wi VIt=r=g s
receive such labels. Therefore, |
begin this entire discussion on “Comm %
Sense Mechanics” by initiating the VelSrRR s e et
basic first level Do not consider i
offensive if seemingly basic subjects are Understand!!!
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included. When completely understood, it will bees what
biomechanics can really do for the individual wisanterested
in clinical applications that are effective as wadlexciting.

Cognitive | don’t want to challenge
Dissonance what you believe What |
do want to challenge —

The inability to believe what and perhaps change —
you have been programmed are some of the things

not to believehowever _
compelling the evidence you do not believe.

Cognitive Dissonance Changirvgpur Beliefs

Looking at cognitive dissonanceabove, the definition and
statement that follow should clarify the intent imeh the
material published in this book.

When teeth move in directions
. *
which are unexpected,

_.iet’s take a look é’t_
the effects of

P archwire resiliency:

there must be a reason

WHY. *

Why Do Teeth Often Move in Unexpected Diremins?
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Frequently, teeth are expected to move in one tecbut
often move in completely unexpected directions fadonately,
this often leads to the use of rigid applianceprevent such
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undesirable responses. Transpalatallingual arches may find
themselves being used routinely in order to avaidesirable
consequences. It will later be shown that sucHiampges can
most often be avoided. In fact, in over 45 yedrpractice, the
author has never used either.

Let’s now take a look at some of the so-caMesiial problems
that are encountered in mechanics. These vist&pretations
are quite common in the profession and are largedponsible
for the failure to predict and recognize correatcéo systems.
The first examples will deal with the charactedskinown as
archwire resiliency

Can you visually determine whatmoment
will become preseniat the cuspid brackét

Figure 1-1 Figure 1-2
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This is the Correct Moment

The reason lies inarchwire resilience

Figure 1-3 Figure 1-4
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In observing Figures 1-1 thru
1-5, it can be seem that t
actual moment on the cuspi
creates a force system whif
can be very beneficial for ma
types of treatment, such
anchorage control and Class
correction. Note that teeth
the buccal segments have b
by-passedThe greater the inter- Figure 1-5

bracket distance, the greater will be the resilfetreated by any
given archwire.

Response

Now, let’s take a look at the occlusal view of avale bends.
Whether resiliency occurs in the sagittal or ocalygane makes
no difference. The confusion usually remains traes.

Changing planes of spacehould not
: alter the prediction of force systems.;

What forces(disregard the
moment$ do you predict in the
occlusal plane of spack

Planes of Space Figure 1-6

Note in Figures 1-6 thru 1-8 that the archwire basn activated
by bending the wire lingual to the molars. Deterenonly the
forces present and disregard the moments for @vemmples.
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Figure 1-7 Figure 1-8
The wire in each case is bent in the same direatidim forces
that are completely different. It will be seenelathat the
locationof the bend is significant.

Now, let's look at a somewhat different situatidmt still

involving resiliency and its effects. In this casensider only
the moments and not the forces for Figure 1-9.

g‘ :Ye ’,’ o ‘o S‘\ ’re

i > What moments g ¢ - G
' will be present at lllr.joAre these C
moment<

? -
%o the molar tubes? “o/\g

: correct?
# (Disregard the forces). ™

Figure 1-9 Figure 1-10
It would appear that the resulting moments in Fegaf are
correct because of therc through which the wire must travel
for engagement with the molar tubes. Wires aremiady
placed into the molar tubes first, thereby elimmgtthe visual
effectof resiliency.
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The moments shown in Figure
1-11 are correct. These are
simple examples of the effects

IRl Of archwire resiliency. More
’“ 'e ‘ R dramatic effects will be seen
C\‘ later when the Wire/Bracket

'll INGRUES
QOmoment ) i ) )

correct? relationships are discussed in
detall.

Figure 1-11

Next, a discussion will take place involving theolplems
associated witlvisual inspectionn the sagittal plane of space.
Determine only the forces present at this time.

Same wire Same wire
as below as below

Same as
below

Same wire Same wire
as above P as above 1
B ! = o

Same as
above

Figure 1-14

In Figures 1-12 thru 1-15, it
can be seen that although the
wires are bent in the same
direction, it is the different
location of each of the bends
responsible for the entirely
different forces produced on
the molars and the cuspids.

Figure 1-15
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Next, the same illustrations will be shown, butyotfle moments
are to be determined. Disregard any forces present

Figure 1-18 Figure 1-19

Again, look at the completely different directionand
magnitudes of the moments involvgs
in Figures 1-16 thru 1-19.

With forces and moments having bejjssss ez .....................
determined individually, the enti :
force systems can now be seen S
Figure 1-20. This is not easy for ma i
individuals to predict. Figure 1-20
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&t o

Remember this!

The long sectionpoints in the direction of
the force produced.Therefore, the short
sectionpoints opposite to the force
produced. The bracket located closest to
the bendcontains the largest moment.

Regardless of whether the smaller
moment isclockwise, counterclockwisg
or nonexistent- the net moment
determines the forces present.

Figure 1-21 Figure 1-22

Figures 1-21 and 1-22 offer very simple rules tedmt the
forces and moments previously discussed. Thigtiseractly a
scientific method for identification, but it is aogd memory
methoduntil such time as immediate recognition of foreesl
moments takes place. This will occur with a thotoug
understanding of equilibrium requirements.

With an understanding of the above rules, it canseen in
Figures 1-23 thru 1-29 that all the bends shownreadly off-
centerbends. Later, when theenter bends discussed, it will
be seen that it can be considered to be a variatidhe off-
center bend. These similarities will be extremely helpii
predicting force systems.

gﬁl/k O gix./pk O gﬁ*/k O

Cuspid Root Torque Lingual Root Torque

Labial Root Torque

Figure 1-23 Figure 1-24 Figure 1-25
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&=\ \0lar Tip-Back O‘

L 4 Out-Bend

Figure 1-28 Figure 1-29
What has been discussed thus far has been an d¢taynen
introduction to force systems. The purpose islitstrate the
unreliability of usingvisual inspection Contrary to what is
taught,P.E.is not as effective &3.P.E. (Figures 1-30 & 1-31).

PERSONAL EXPERIENCE

P.EvsO.P.E. -

OTHER PEOPLE'’'S EXPERIENCE

Figure 1-30 Fig 1-31
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THE SHORT STORY

Orthodontic treatment involves the use of many iappkes used
for control. Transpalatal and lingual arches areammon use
today because of unexpected tooth movements. thathise of
such additional appliances, rigidity interfereshnihe need for
teeth to be placed into the neutral zone, as tigiovercomes
the natural forces produced by the muscles anditmc

An approach has been presented to aid the orthistant
recognizing why these forces seem somewhat diffical
recognize. Archwire resilience and archwire shegqe be very
misleading in the prediction of force systems. d&ese the
typical orthodontist has been taughtread force systems by
visualizingthe relationship of the archwire to the bracket slo
prior to insertion, incorrect force systems areefanticipated.
No force system is produced until an archwire &cel securely
into the bracket, at which time characteristicshsas resilience
come into play. Resilience is an important fattorecognize as
it will increase or decrease with changing intecks distances.
Wire shapehas also been shown to create force systems other
than what might be anticipated.

Explanations and solutions to the above problems Haeen
presented at a relatively elementary level atpisit. With the
material to follow, the orthodontist will be able predict force
systems in a more sophisticated manner. What wipptesented
may be far different than what you have learnethepast, but
it will offer new opportunities for the clinician.
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