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A treatment philosophy which is
based entirely upon a single rational
step-by-step procedure for any and all
patients is sought after and happily
assimilated by many practitioners. Such
one-track-treatment  thought trains
have often been observed highballing
their way through many chapters in
the short history of orthodontics.

The ideal occlusion and the perfect
profile are twin-shimmering grails
eagerly sought after by patient, parent,
and practitioner. We are fortunate that
these two goals are compatible with
and complementary to each other in
the vast majority of our cases. Their
successful attainment and preservation
are the result of sound diagnosis and
treatment therapy. These same goals,
in some few of our cases, are unattain-
able with a purely mechanical ap-
proach. These cases are those wherein
we find a reluctance on the part of
biology to yield to the dictums of
physics — whether it be given in units
of orthodontic force or degrees of in-
cisor angulation. The practitioner who
follows a singular mechanical ap-
proach will, in a certain few of his
patients, find a wide chasm separating
his case from the desired successful
completion.

One segment of this subject of dif-
ficult cases which is worthy of con-
sideration contains those cases wherein
there may exist significant differences
in the maxillary-mandibular relation
when examined statically on the one
hand and dynamically on the other.

Presented before the Edward H. Angle
Society, Colorado Springs, October, 1959,

*Department of Orthodontics, North-
western University Dental School.

51

Practically speaking, they have been
referred to as mandibular displace-
ments. It is the intended purpose of
this presentation to describe the physi-
ology of mandibular displacement and
atternpt to focus attention upon the
role of displacement in orthodontic di-
agnosis, treatment and retention.

The basis of a dynamic analysis of
our dental problems is found in muscle
physiology, i.e., muscle tonus. The fact
that muscle tissue, in vivo, has an ac-
tive range and a resting length has
provided us with a potentially im-
portant diagnostic approach.

Sicher and Tandler!, in 1928, spoke
of the rest position of the articulation,
the “middle position”, and described
the role of muscle tonus in producing
this position. Niswonger? focused atten-
tion upon the true vertical dimension
of the face and related it to the in-
voluntary rest position of the mandible.

Brodie®, in his cephalometric study
of human cranial growth, noted that
the jaws of infants did not occlude
prior to the eruption of their teeth and
stated: “The evidence points strongly
toward a constancy of position of the
mandible, which position is maintained
by muscle tensions.”

Thompson* has illustrated the con-
stancy of the rest position. His original
hypothesis of stability has been altered
to acknowledge the effect of disease,
but the basic philosophy of rest posi-
tion remains sound even under direct
electrical studies®® of the muscles them-
selves and oriented radiographic studies
of the temporomandibular articula-
tion.”®

Blume®, in 1947, studied the path of
mandibular closure in Class II, Div.
1 malocclusions. He concluded that the
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majority of cases exhibited an upward
and forward movement of the mandible
to full occlusion. This movement was
primarily a rotation as seen at the
condyles. A small group of his sub-
jects displayed an upward and back-
ward path of closure from the assessed
rest position to occlusion. He found,
in these cases, that the condyle was re-
truded deeper into the articular fossa
by a translatory movement.

Boman' studied normal occlusion
subjects in which eighty-eight per cent
of his sample exhibited an upward and
- forward path of closure from rest to
occlusion. Twelve per cent of his group
did show an upward and backward
movement of the mandibular incisors
in moving from rest to occlusion.

Ricketts'* utilized direct lamina-
graphic radiographs of the temporo-
mandibular articulation and determin-
ed that two-thirds of his sample of
Class II, Div. 1 cases before treatment
exhibited a downward and forward
movement of the condyle from occlu-
sion to rest, i.e., upward and backward
path from rest to occlusion.

Ballard™ has discussed the reflex
mechanism producing abnormal paths
of closure. Grewcock and Ballard®® to-
gether have illustrated the clinical sig-
nificance of abnormal paths of closure.

Ricketts, in 1955, had shown
changes with cephalometric lamina-
graphy which would cast doubt upon
the constancy of the rest position, or
perhaps the manner in which it was
obtained, in showing pre and post-
treatment records of condyle-fossa re-
lation. He proposes a hyperactivity in
the protrusive muscles in Class II. Div.
1 cases due to speech, respiratory and
masticatory requirements. He feels that
this hyperactivity falsely positions the
mandibular condyle down and forward
in the fossa.

Knowles'® describes the role of re-
tained deciduous teeth in the produc-
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tion of mandibular displacement.

Thompson™ has pointed out various
directional movements that occur with
mandibular displacements.

Fundamentally speaking, to accept
the tenet that mandibular displace-
ments exist one must demonstrate: (1)
the movement of the mandible from
rest to occlusion is along a path other
than the accepted normal; (2) the ab-
normal path of closure is due to tooth
interferences; (3) that the abnormal
path of closure can be altered and
corrected by altering tooth position and
finally (4) that an abnormal path of
closure can be produced by incorrect
tooth movement. The accepted path of
closure for the mandible from rest to
occlusion in normal occlusion is gener-
ally upward and forward. This is based
upon the studies of Blume®, Boman'®,
Glowacz'", Thompson'®, King?®, Pos-
selt®®, and Posselt and Brian?!. In the
anteroposterior direction, the normal
bilatcrally functioning musculature
would bring about a direct mid-sagittal
vertical closure without lateral shift.

The deviation of the mandible from
a position of rest to full occlusion may
be a lateral deflection to the left or
right. These cases are generally seen
in the deciduous or transitional den-
tition stages and show evidence of
maxillary arch constriction. These pa-
tients in closing from rest to occlusion
will move directly to the maximal oc-
clusal position without initial tooth
contact. Slow volitional closure will re-
sult in a tooth contact prior to maximal
occlusion which prompts the shift.

Anterior mandibular displacements
are often witnessed in the “pseudo”
Class IIT case or in instances of an-
terior crossbite. The position of certain
incisor teeth prompts an anterior shift
of the mandible to permit maximal
occlusion. Here again the mandibular
movement from rest to full occlusion
is altered to an excessive upward and



Vol. 30, No. 2

forward path with translation forward
and downward of the condyles within
the fossae. The presence of a tooth or
teeth within the freeway space area
initiates a protrusion of the mandible
to provide full buccal occlusion. A
lateral or posterior shift is impossible
because of arch size incoordination and
limited fossa area posterior to the con-
dyle; therefore, an anterior shift is the
only possible direction to attain max-
imal occlusal contact.

To the great majority of us lateral
and anterior displacements are quite
evident. In the lateral displacements,
we observe the midline shift from open
mouth to full occlusion, the constrict-
ed maxillary arch, the over-erupted,
lingually placed, deciduous cuspids and
the complete buccal occlusion of one
mandibular segment. The anterior dis-
placements reveal upright maxillary in-
cisors with attrition of the labial in-
cisal edges, and a marked change from
straight profile at rest to concave pro-
file with full occlusion.

Diacnosis IN PoSTERIOR
DispLAcEMENT CASES

To many practitioners of dentistry,
the diagnosis, description and degree of
posterior displacement is still a con-
troversial issue. The probability of a
full Class IT, Div. 1 malocclusion shift-
ing to an ideal Class I occlusion with
the orthodontic removal of prema-
turities is quite remote, but possible.
It is rather more common to observe
cases displaying lesser degrees of dis-
placement.

Posterior displacement diagnosis and
assessment is quite difficult. There are
not too many absolute diagnostic fea-
tures clearly defined. In the instance
of anterior or lateral displacements, our
prime criterion is tooth-to-tooth rela-
tion and their readily apparent shifts
from rest to occlusion. The anatomic
relations in the anterior of the mouth
are quiter visible; and pronounced as
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displacement features. The differentia-
tion, however, in Class II, Div. 1 pos-
terior displacement cases is primarily
in the assessment of a mandibular rest
position, and clinically, the view can-
not be from the direct lateral aspect.
Prior to the advent of electromyo-
graphic technics, the operator had to
content himself with obtaining a rest
posture of the mandible by various
means of phonation, swallowing, or
relaxation while studying projected
photos selected to relax the individual
as well as many other methods intend-
ed to produce a minimal of muscular
activity in the elevator muscles of the
mandible. The reproducibility of the
mandibular rest position was often
limited by the investigator’s approach
and ability.

Shpuntoff & Shpuntoff?* have dis-
cussed an electromyographic method of
rest position determination. Javois® and
Mullin® have shown that slight elec-
trical activity may occur in the postural
muscles of the mandible while it is at
rest, but that a reproducible rest posi-
tion could be obtained by utilizing elec-
tromyographic and cephalometric tech-
nics. Jarabak® points to some electrical
activity with rest. Perry®* et al. have
shown the effect of psychic stimulation
on the alteration of resting activity
in the muscles of the mandible.

To eliminate a lengthy discourse on
rest determination, it will suit our pur-
pose at this point to state that speech,
phonation and empty swallowing move-
ments seemed best suited electromyo-
graphically for producing mandibular
movement prior to assessment of a rest
position. With confidence and delibera-
tion, a careful operator can obtain a
reproducible rest position; it will serve
him as a potent diagnostic adjunct in
determining the presence or absence
of mandibular displacements.

A mandible which moves from the
repeatedly assessed rest position to an
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occlusal position superior and posterior
should well create a suspicion of dis-
placement in the observer’s mind.
There are also other diagnostic signs
which seem to create and/or accom-
pany posterior displacement cases.

One tooth sign that seems to be of
importance is the mesiolingually rotat-
ed, maxillary first bicuspids. These
teeth are often in complete buccal ver-
sion to the mandibular arch and, in
occlusion, seem to hold the mandible
distally.

We have already mentioned Knowles’
observation on over-retained maxillary
deciduous molars. These teeth may be
forced into the interocclusal space by
the eruption of the second maxillary
bicuspids. Their distal marginal ridges
contact and wedge against the mesial
marginal ridge of the mandibular first
permanent molar. This action results
in a reflex retraction of the mandible.

Excessive curves of Spee with supra-
erupted mandibular second molars will
produce the same type of retrusion.

At the time of a functional analysis,
an excessive bulging of the temporal
as it contracts is sometimes indicative
of posterior posturing of the mandible.
If this is seen, oft times the placing of
the operator’s little fingers in the pa-
tient’s ear will result in a definite com-
pression and actual contact between
the distally moving condyle and the
examiner’s little finger.

Many times prior to any orthodontic
therapy, our young malocclusion pa-
tients will have definite and audible
crepitus. This is indicative of abnormal
joint function.

Treatment therapy in extraction
cases can, and will; often produce dis-
placements. With inadequate anchor-
age, the molars will tip into the mesial
extraction sites. This places tooth
material in the freeway space and will
result in an attempt by the musculature
to spare the teeth and ligaments of the
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joints from excessive trauma. There
will be a posterior shift which will no
doubt cause the operator to throw more
Class II therapy into the case to over-
come the accentuated Class II appear-
ance.

NEUROPHYSIOLOGY

Just what then is the true physiology
(or pathology) of mandibular displace-
ment? As orthodontists, we concern
ourselves primarily with bone, teeth,
and their intermediate link — the
periodontal ligament. We are headed
in the right direction, but we have not
pursued the matter to its source.

The mandible moves about the tem-
poromandibular joints by means of
muscular contraction which is initiated,
graded and restricted by neural im-
pulses arising centrally or peripherally.
Those arising centrally are conducted
from the large Betz cells located among
the top six cell layers of the cerebral
cortex. The cells of Betz which are con-
cerned with mandibular movement are
restricted to a small area at the lateral
of the cerebral cortex on the anterior
aspect of the fissure of Rolando. These
cells are the primary site for initiation
of all voluntary activity. They are the
same types of cells that produce shoul-
der, arm, finger movements; or tongue,
lip, and eyelid movements. Those for
mandibular movements vary from those
for other volitional activity only in the
cerebral cortex location and their as-
sociational and reflex connections. The
cells of Betz and their associated upper
motor tracts are not of too much con-
cern to us in the study of mandibular
displacement for, as mentioned pre-
viously, they are concerned with willed
activity.

Our chief concern for the neural
background of mandibular displace-
ment is with the reflex level activity.
A reflex is an involuntarily produced
activity resulting from the stimulation
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of a receptor organ, the conduction
of an impulse from the receptor organ
to an effector organ and the effector
organ’s response.

The primary components of the re-
flex arc of a displacement are the re-
ceptor organs of the periodontal mem-
brane, the temporomandibular joints
and the muscles themselves. The con-
ducting systems are the maxillary and
mandibular nerves, their brain stem
synapse stations, their connections with
the lower levels of the cerebral cortex
and/or cerebellum. The effector organs
are the muscles attached to the man-
dible. ,

Pfaffmann® and Stewart?* have il-
lustrated the presence of certain end-
ings in the periodontal ligament which
are sensitive to light pressure. Corbin
and Harrison?’, as well as Szent-
gothai®®, have demonstrated the path-
ways which the impulses travel from
the periodontal ligaments and muscles
to the brain stem. These nerve endings
(receptors) in the periodontal mem-
brane are classified as proprioceptive.
Proprioceptive receptor organs with
similar pathways and functions are also
found in the muscles of mastication as
well as the temporomandibular joints.

Proprioceptive endings are primarily
concerned with muscle and joint sense.
They are chiefly encapsulated sensory
endings and in the basic modality of
proprioception are concerned only with
connections to and from the subcortical
levels. However, in association and in-
tegration with other sensations cen-
trally, they may provide information
to the cortices for higher synthesis.

LATERAL DISPLACEMENT

The typical lateral displacement is
primarily a functional malocclusion. If
the unequal and unilaterally syn-
chronous muscle pattern is perpetuated
without orthodontic correction, it is
conceivable that the functional maloc-
clusion may produce a structural mal-
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occlusion as well.

The neuromuscular activity respon-
sible for a unilateral mandibular shift
is bilateral in nature. Previous electro-
myographic investigations have cor-
roborated the anatomists’ contention
that the temporal muscle is primarily
a postural or positioning muscle. In
mandibular displacement, the temporal
muscles again show their positioning
function.

The movement of the mandible
through the freeway space is usually
conducted by a bilaterally equal and
synergistic contraction of the man-
dibular elevators. In the empty swal-
lowing movements, in the mastication
of a soft bolus and in certain speech
movements the primary action is that
of the temporals. In forced swallowing
and mastication of a moderate of a
heavy bolus, the masseters and in-
ternal pterygoids may enter in.

If tooth material is interposed within
the vertical of the freeway space in such
a manner as to prevent maximal oc-
clusal contact, the mandible will be
shifted by the musculature to a posi-
tion of maximal contact which may
vary from its median occlusal position.
This movement to a displaced or ec-
centric position is the result of neuro-
muscular accommodation.

The basis for this eccentric move-
ment is as follows: As the mandible
moves from its rest position along a
symmetrical path of closure produced
by a balanced and coordinated mus-
culature, a tooth prematurity is struck.
The contact pressure of mandibular
tooth against maxillary tooth stimulates
the periodontal endings about the teeth
which contact.- An impulse is initiated
which is propagated along the maxil-
lary and mandibular sensory nerve
roots to the mesencephalic level of the
brain stem. A pattern of neuromuscular
contraction is dominant which, with
ease and efficiency, is best accommodat-
ed for maximal occlusal contact,
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If the displacement is the result of a
unilateral impingement of the freeway
space, the musculature will contract
with greater amplitude on one side to
shift the mandibular teeth away from
the prematurity to an occlusion that
is more efficient. This could conceiv-
ably result in an anterior, lateral or
posterior. unilateral displacement. The
greater majority are lateral with some
degree of posterior displacement on the
side of the prematurity and some an-
terior displacement on the side contra-
lateral to the prematurity.

When we observe an anterior mid-
line interference, we may have an
anterior or a posterior displacement.
An anterior displacement is usually as-
sociated with relatively upright max-
illary incisors and an acceptable max-
illary occlusal plane curve. In these
instances the midline nature of the
premature contact initiates a bilateral

masseter and temporal contraction
(probably also internal and external
pterygoid contraction) which pro-

trudes the mandible anteriorly to a
position of efficient maximal contact.

If the maxillary incisors have an
extreme lingual inclination and the
level of the incisor occlusal plane is
at a different vertical than the maxil-
lary buccal segment, a distal displace-
ment may result. These are the Class
II, Div. 2 cases. In these instances the
posturing effect of the temporal
muscles retracts the mandible from the
premature contacts and provides a
maximal occlusion distally.

The distal displacement is difficult
to assess in diagnosis and, to the neo-
phyte, often is not fully recognized as a
displacement until treatment is under-
taken or completed.

The temporomandibular joints have
a degree of freedom which is important
in masticatory function. This degree
of rovement is often utilized through
necessity to accommodate tooth con-
tact positions. The teeth with their
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proprioceptive system have the capacity
to affect jaw posture during occlusion.
The posture of the jaw is controlled to
a certain degree by the joint and muscle
proprioceptors, but these are primar-
ily active in nonoccluding jaw positions.
If, in closure from a position of non-
occlusion to occlusion, certain st:muli
arise which signal improper balance or
incorrect posture of the mandible, the
musculature will search for a position
of occlusion that will bring the great-
est harmony and protection to the
teeth, their supporting structures and
the joints. In time, such a pattern of
neuromuscular activity may well es-
tablish a habit (learned) position with-
in the neuromuscular circuit which
will circumvent the initial contact and
will provide for .a direct closure to
the maximal occlusal position.

The normal and usual path of closure
from rest to occlusion is an interex-
treme position (Posselt)** and is the
result of a monosynaptic reflex (Szent-
gothai).*® This closure pattern is
present before the eruption of the
teeth and develops with sucking and
swallowing. The advent of the teeth
and their eruption provides a possible
reinforcement of this reflex or will
necessitate an alteration of it. In those
cases of reinforcement, the occlusal
position is upon the arc of the innate
ronosynaptic jaw reflex. If the two
do not coincide, then occlusal posture
is altered to provide the maximum of
efficiency and the minimum of trauma.
In these cases the alteration of the usual
jaw closure path is through unequal
muscle response about the individual
joints to provide a maximal occlusal
position. The innate pattern is still
present, but it is overruled by homo-
static adjustment.

A very simple description of the
physiology of the rest position and the
physiology of a normal closure should
assist us in our understanding of man-
dibular displacement problems.
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The resting posture of the mandible
is maintained by the tonic contraction
of certain special fibers within the
muscle bulk of the elevators of the
mandible. These fibers are called in-
trafusal fibers in contradistinction to
the regular muscle fibers which are
extrafusal fibers. The intrafusal fibers
are part of a very special sense organ
found in voluntary muscle. These or-
gans for stretch response were dis-
covered over one hundred years ago
by Hassal.*® Ruffini*® described them by
stating: “Apart from the organs of
special sense (ear, eye, etc.,) the body
possesses no terminal organ that can
compare with thece in richness of nerve
fibers and nerve endings.”

Sherrington studied these special end-
ings over a period of forty years and
ultimately developed his theories of
muscle reflex from the activity and
responses of the muscle spindles.

The muscle spindles are found
parallel to the regular muscle fibers.
The intrafusal muscle spindles have a
rather complex sensory systemm which
receives signals regarding the state of
tension within the muscle. The muscle
spindles also possess a motor innerva-
tion which produces contraction of their
intrafusal fibers upon proper stimula-
tion.

With a parallelism existing between
the regular muscle fibers and the
muscle spindle fibers, shortening of the
regular muscle fibers takes tension off
the intrafusal fibers and they relax. If
the muscle is stretched, these special
sense organs are also stretched and
they reflexly contract to prevent fur-
ther straining of the muscle or to grade
the speed and response of the extra-
fusal fibers’ stretch. We have in the
muscle spindle a very precise tension
recording organ; not only will the sen-
sory componert of the spindle record
tension, but also, if the tension in the
muscle due to stretch increases too
rapidly or to too great an extent, the
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muscle spindle will contract in an at-
tempt to alter the new posture of the
muscle and return it to its resting
length.

A second and very important sensory
organ associated with voluntary muscle
is the Golgi tendon organ. This sensory
ending is found in the tendon of mus-
cle and it is in series to the muscle
fibers. Therefore, with any change in
length, either shortening or lengthen-
ing, these sensory organs signal the
change to the central nervous system
which then grades the contraction or
stretch of the muscle through recip-
rocal innervation or co-contraction.

The most important function of both
of these systems, one in parallel to the
muscle fibers and the other in series
to them, is to immediately signal any
change in muscle length and attempt
to return the muscle to its genetically
ordained and functionally determined
rest position.

Thus the healthy rest position of the
mandible provides us with a physiologic-
ally ideal starting position or reference
point for ascertaining the complexities
of our orthodontic cases from the func-
tional view point.

Empty swallowing movements of the
mandible differ from masticatory move-
ments in many ways — the principle
one being the equality and synergy
of the empty movements in contra-
distinction to the bilateral muscle con-
traction but unilateral dominance of
the masticatory act. In many of our
displacement cases the patient uncon-
sciously selects his food to maintain
a diet of soft, easily triturated boli.
This is a direct result of the loss of
power from the masseter-internal
pterygoid complex in mastication and
may be brought out in questioning the
parent. These muscles do not display
their true contractile power, but are
reflexly inhibited by prematurities in
the freeway space. The difficulty of
mastication is directly proportional to
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the severity of the displacement. The
temporal muscles dominate in the dual
function of closure and posturing the
mandible to the most efficient maximal
contact occlusion.

A posterior displacement of the man-
dible is initiated by proprioceptive im-
pulses from premature tooth contact
early in the eruption of the offending
teeth. The impulse is transmitted to the
mesencephalic nucleus of the brain
stem and from thence to the motor
nucleus of the trigeminal nerve. The
signal from this point is centrifugal
and is carried in the efferent nerves
to the muscles of the mandible to af-
fect a change in functional posture to
a position of accommodation and ef-
ficiency. The adaptability of the neuro-
muscular system and the temporo-
mandibular joints is greater than that
of individual teeth in prematurity. The
origin of the displacing reflex may oc-

cur at any period of occlusal develop-
ment,

Its genesis is slow, but as unyielding
as the eruption of the teeth. In time,
a path of closure which circumvents
the initial contact is developed through
the muscle and joint proprioceptive
systems.

The temporal muscles do a greater
portion of the work of mandibular
movement than the masseters partic-
ularly in swallowing, mastication and
other acts which necessitate tooth con-
tact or occlusion. The nonoccluding
empty movements of the mandible do
not call forth the necessity of the dis-
placement and a more harmonious and
balanced synergy of muscle activity re-
sults. The mandible moves in and about
its rest position freely and, if the patient
is requested to slowly and volitionally
close, the prematurity producing the
displacement is often struck.

Posselt,2® Sicher,®®* and Donovan’
have shown that the mandible of ideal
occlusion individuals can often be re-
truded up to 1 mm from the position

April, 1960

of maximal tooth contact. This range
of movement is not found in all pa-
tients, but Lammie®' et al. have spec-
ulated as to the possible basis for its
existence. They feel that maximal pow-
er in masticatory strokes comes only
when the mandible is distal to this max-
imal occlusal position. The closure into
centric occlusion from this terminal
position calls forth the support of the
external pterygoid, internal pterygoid,
masseter and temporal. This is a pos-
ition of a power stroke and not a static
condyle fossa relation.

It is possible that this slight space
distal to the condyle is utilized in the
repositioning of the mandible in the
posterior displacement cases. It is cer-
tain that power in Class II, Div. 1
malocclusion, when biting in centric, is
lacking and even more so in man-
dibular displacement patients.

The response of posterior displace-
ment cases to treatment is quite vari-
able. In certain instances the mandible
will be repositioned forward by the
musculature as soon as the reflex in-
itiating teeth are moved to proper oc-
clusion. In other cases there is only a
barely perceptible repositioning anteri-
orly. In these latter cases we routinely
institute the mechanical procedures in-
dicated for the correction of the maloc-
cluston.

It has been observed that, in the
attempt to correct Class II, Div. 1
displacement cases with extraoral ther-
apy, we may complicate our problem
by tipping our maxillary first molars
into a greater interference pattern with
the mandibular teeth. This initiates
more retraction of the mandible. We see
our maxillary teeth move slightly distal,
but their relation to the mandible re-
mains unchanged as the latter is fur-
ther retruded.

Oft times in our extraction cases,
inadequate anchorage preparation will
permit the tipping of teeth about the
extraction site. This may bring certain
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cusps into the freeway space and re-
sult in an orthodontically created dis-
placement. Here again we see our ana-
tomical relations become more severe
or remain unchanged as treatment sup-
posedly progresses.

One final potential problem relating
to displacements may not occur until
several years after treatment, Reference
here is made to those cases wherein
we have finished the occlusion to an
anatomical ideal with minimal over-
jet and overbite. The retainer is left
in place and periodic retention visits
with static checks of the occlusion in-
dicate all is well. However, time and
growth are against us and, in time, the
patient complains of sensitive incisors,
sore temporomandibular joints, and
painful masticatory muscles. These are
the cases wherein we have had some
latent mandibular growth. The max-
illary incisors have been unable to tip
labially because of the retainer which
is worn at night and the musculature
has displaced the mandible distally or
laterally to avoid trauma to the teeth.
This adjustment was satisfactory for a
time, but growth finally succeeded in
passing accommodation and then the
teeth were traumatized. The muscles
attempted to retract to a greater ex-
tent resulting in muscle fatigue and
spasm. The joints were made sensitive
to the strain on the ligaments created
by the muscle retraction initiated by
the tooth contact.

SUMMARY

A neuromuscular basis exists for a
response to premature tooth contact.
These premature contacts may occur
as the result of early finger and thumb
habits, aberrant eruption of permanent
teeth associated with overretained de-
ciduous teeth, rotations of certain per-
manent teeth, tipping of teeth about
an extraction site, faulty restorative
dentistry and improper orthodontic
control of tooth movement. The pre-
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maturities created by these and other
oral factors prompts a repositioning of
the mandible away from the high tooth,
or teeth, to an occlusal position of
maximal contact. This mandibular
shift is detected only by a discerning
orthodontist utilizing a dynamic di-
agnosis. The early correction of the
functional problems will permit a more
clear evaluation of the structural
problems of his orthodontic case.

CONCLUSIONS

(1) Mandibular displacements do
exist and their direction of displacement
is the result of anatomic relations (stat-
ic) and neuromuscular response (dy-
pamic).

(2) The degree of displacement is dif-
ficult to assess longitudinally on a pa-
tient because of the influence and ef-
fect of growth.

{3) A recognition of occlusal dynamics
should not be left until after the ortho-
dontic correction is completed, but
rather the dynamics of occlusion should
be considered throughout the entire
treatment and retention period.

Any professional science as exact and
demanding as ours, of necessity, must
have basic guiding concepts. Ours is
acknowledged to be deeply steeped in
mechanics and that which has pre-
ceded is not intended as a critique of
this mechanical background of ortho-
dontics, but rather as a caution, lest
we forget the principal purpose for,
which the teeth have been moved, and
that is or should be — improved func-
tion.

100 E. Chicago St.
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DiscussioN

Dr. John R. Thompson

These are both excellent papers. The
first, Dr. Perry’s, is based on research
done at a university and Dr. Mclver’s*
is the result of investigations carried
out in an orthodontic office without
the oft spoken advantages of univer-
sity facilities. Dr. McIver has demon-
strated that competent research can be
mixed with a busy orthodontic practice.
Actually there are some advantages to
office research in that there is better
control of the study material and con-
tinued availability of the subjects for
reevaluation. I hope that Dr. Mclver
will continue to observe and to make
records on these patients so that the
cross-sectional studies will be enlarged
to become serial and hence increase in
value. Conditions that exist in a twelve
year old may be different at fifteen.

I do not understand many of the
anatomical terms used by Dr. Perry but
I do know that this approach to oc-
clusion of the teeth is important. It
represents a transition from the
mechanical to physiological. It is a step
in the direction of thinking of teeth,
not only from the point of view of
esthetics as they appear on models, but
also how they function. A malocclusion
is classified as such since it deviates
from the ideal anatomical occlusion but
it may function quite efficiently, hence,
it is a good physiological occlusion. Af-
ter orthodontic treatment a fine ana-
tomical or ideal occlusion may have
been attained but function may not
be as good as it was previously, thus
it is a poor physiological occlusion. OQur
thinking must be expanded to evaluate
the occlusion in its functional rela-
tion to the temporomandibular joints
and the musculature of the head and
neck. Dr. Perry has made it quite clear

*Dr. Melver’s paper was published in
the October, 1959 issue,
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that this mouth of ours is not an artic-
ulator. It is alive — it is responsive to
normal and abnormal stimuli. The posi-
tion and movements of the mandible
are controlled by stimuli recorded in
the nerves of the periodontal mem-
brane, joints and muscles. Changes in
the occlusion alter the position of the
mandible neuromuscularly as well as
mechanically.

There are many splendidly treated
cases being exhibited in the other room.
A high degree of success has been at-
tained in many in so far as interdigita-
tion of teeth is concerned, but there are
indications in some that the occlusion
may not be in harmony with the tem-
poromandibular joints and muscula-
ture. This is not a criticism. I cannot
place myself in the position of a critic
as I have experienced all of the un-
pleasant experiences associated with
orthodontics as have you, but it points
to the complexity of our task as ortho-
dontists and we must not be content
with our current way of thinking.

You who are listening may very sin-
cerely say, “I haven’t been bothered
with clicking joints or muscular prob-
lems”. If this is your opinion, then ask
yourself whether or not you really have
a basis for this statement. Possibly you
have not looked; you may not have
palpated the joints; you may not have
placed your fingers in the ears to note
crepitus; you may not have felt the
teeth and listened as your patients have
occluded their teeth repeatedly; you
may not have observed the muscles on
one side contracting before their fellows
as occlusion is attained unevenly. You
do not need a cephalometer or electro-
myograph but what you do need is the
patient and the basic understanding of
the structures involved, along with the
motivation and desire to apply a func-
tional analysis. This must become
routine procedure in all orthodontic
practices.
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We need not be frightened by Dr.
Perry’s remarks to think that we must
now delve deeply into the complicated
subjects of neuroanatomy and neuro-
physiology, but we do need to be aware
of their implications as taught to us by
those clinicians who have studied them
in detail. Someday these subjects will be
important in the dental -curriculum
along with clinical application of ap-
plied anatomy and physiology of the
stomatognathic system — every bit as
important as the technical subjects of
dentistry and orthodontics.

Dr. McIver has been very fair in his
appraisal of a complex subject — the
position of the mandible. He has not
entered this investigation with the ob-
jective of proving something. If we look
hard enough, we can always find what
we wish to find. The problem has posed
a challenge to him and he decided to
Investigate it.

Dr. Mclver has stated that the rest
position is unreliable in an analysis,
particularly of forward mandibular dis-
placement or the “protrusive bite”. This
is quite true but the evidence offered to
support this contention represents a
variation in the rest position. Under ab-
normal muscular conditions the correct
rest position cannot be shown but, when
normal conditions are established and
the symptoms of pain and strain are
‘eliminated from the musculature and
joints, the correct rest position is
possible. This variation is seen frequent-
ly in complete denture cases. It repre-
sents a pathological variation in rest
position and is not evidence as to the
unreliability of the concept.

Likewise it is pointed out that the
retruded position is not always reliable.
At this time it is well to say that neither
the musculature nor the joints are re-
liable guides to mandibular-maxillary
relation under abnormal conditions.
Both are quite dependable under nor-
mal conditions.

The rest position of the mandible is
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still important even though it is agreed
that it is not an exact method of an-
alysis, but is there any exact and positive
method of analysis in use today? No—
not now or ever. There is no such thing,
and after one gathers the desired case
records, the final analysis will be the in-
terpretation of the individual mind.

Dr. Mclver mentioned that many
individuals with excellent functioning
dentitions have a retrusive range. That
is in accord with our observations and
also those of Posselt and Beyron whom
he has quoted. In his excellent group
studies Mclver states that, “eighty per
cent of adults can retrude slightly be- -
yond the intercuspal position”. Also he
observed that ‘“‘seventy-three per cent of
the Class II malocclusions could not
retrude beyond intercuspal position
while seventy-six per cent of Class 1
cases could not retrude”. One might
interpret this to mean that some of the
malocclusions were in an abnormally
retruded occlusal position and thus, a
retrusion was not possible.

His further investigations of ten per-
sons with excellent dentitions who could
not retrude and ten others who could
retrude point out that there is normal
variation in function as well as in mor-
phology. People insist on being differ-
ent from one another. It is important
to note that in both groups, while the
posterior structures of the articular
fossae may vary, the anterior relations of
the condyles to the eminentiae articu-
laris, the functioning areas of the joint,
are identical.

Our objective in treatment of a Class
II, as Dr. MclIver has emphasized, is to
establish an occlusion at or near the
most retruded position. Whether or not
there is some retrusive movement from
the maximum occlusal position is not
important as long as joint function is
normal and the mandible is not devi-
ated by the dentition into an abnormal
occlusal position. Whether we can
achieve this in seventy per cent of our
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patients is not established and such
group figures or statistics are not as
important as checking each individual
patient as to his function. It is of little
good to have an individual occluding
at his most retruded position if his
temporomandibular joints click and
snap. This is just as serious or more so
than the individual who is deflected in-
to a slight forward position to attain
occlusion.

I believe that we do have to fear in-
troducing an abnormal retrusive posi-
tion in many of our cases. In the treat-
ment of protruding maxillary incisors,
they are retruded to reduce the over-
jet. I have on occasion moved these
teeth too far to the lingual at too early
an age and have caused a mandibular
retrusion and clicking of the temporo-
mandibular joints. In treatment of a
malocclusion a good anatomical oc-
clusion may be established at say the
age of fifteen and this occlusion may be
in harmony with normal joint func-
tion. But should mandibular growth
proceed at a more rapid rate than
maxillary and in a more horizontal di-
rection, a traumatic incisal relation
would be created. This would, as Dr.
Perry has explained, stimulate a man-
dibular retrusion. Actually, individuals
can grow into retrusion or posterior
mandibular displacement long after
treatment has been completed.

Dr. Mclver has outlined his treat-
ment procedures quite adequately. With
these I have no quarrel and I would be
pleased for my children to receive his
treatment.

Dr. Alton W. Moore

I enjoyed these papers very much
and commend the authors for their ef-
forts. In my discussion I will attempt to
consider them as a unit rather than
separately in that their subject matter
is interrelated.

The first thing I would like to point
out are some facts that were brought
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out by these essayists. Dr. Perry pointed
out that the mandible at rest position
may translate backward and upward
when the mandible moves into full oc-
clusion. On the other hand Dr. Mc-
Iver states that after the teeth have ar-
rived in full occlusion, the mandible
may be translated even farther distally
into a more retrusive position.

These three positions, rest, occlusion
and the most posterior position that the
mandible may assume in the glenoid
fossa are recognized facts. It has been
reported many times in a group of pa-
tients with Class IT malocclusion that
recording the rest position and occlusal
position of the dentures cephalometric-
ally will show that some patients ex-
hibit a translation of the condylar head
posteriorly from rest position to full
occlusion. Other patients, and some-
times the same patients, will exhibit the
ability to translate the mandible even
farther back from its full occlusal pos-
ition through mechanical stimulation.

These are facts that have been ob-

,served and reported many times in the
past. We cannot dispute these observa-
tions, however, there is no accord what-
soever in the interpretation of what
these facts might mean clinically to
the orthodontist. Several questions may
be raised that complicate the making
of a correct clinical interpretation of
the significance of these observations.
Some of these questions are posed here
for your consideration.

What effect does growth have on
these condylar relationships as an in-
dividual grows over a period of time?
As yet this question remains unanswer-
ed because there has not been a suf-
ficient number of studies of different
age groups or serial studies of the same
children to show what effect growth it-
self may have on condylar position.

Another question that may be raised
is the effect that age may have on
condylar position. Is the evidence of
condylar translation as important in 2



64 Perry

thirteen-year old child as it is in the
adult? Or is the reverse true? We have
all recognized temporomandibular joint
symptoms in the form of pain and mus-
cle spasms in the adult. I personally
have not observed them in my own
patients, who are of a younger age
group, but this may be due to the fact
that I have not been looking for these
symptoms as was previously pointed out
by Doctor Thompson.

Another question, is there a relation-
ship between these mandibular posi-
tions that can be recorded and the
symptoms that we have presented to us
by our patients? Can a certain amount
of condylar translation be considered
normal? We know that there is a range
of normal variation in the interrelation-
ship of other parts of the body, so isn’t
it logical to assume that such may be
true for the temporomandibular joint?
However, the question of how much
translation is within the normal range
is yet to be answered.

Another limitation that is placed
upon our correctly interpreting the
clinical significance of condylar trans-
lation is the fact that we record these
positions in two dimensions when we
are dealing with a three-dimensional
subject. We also record only one tem-
poromandibular joint at a time and
I am not aware of any studies where
an attempt was made to correlate the
records of the temporomandibular
joint relationship on both sides of the
patient.

Electromyography research has pro-
duced graphic recordings that illustrate
muscle activity. These recordings are
real and in many instances are repro-
ducible on the same individual as well
as different individuals. The clinical sig-
nificance of these recordings is, how-
ever, open to multiple interpretations.
A hypothesis may be formed as to how
these records correlate with the clinical
picture. The hypothesis must be tested
clinically and correlated with other
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methods of measuring before a sound
concept can be constructed. Until this
is done we are still dealing with various
viewpoints that may or may not have
clinical significance.

My own observations and reading
have led me to believe that we have ob-
served many facts and have developed
several hypotheses, but we have not
as yet reached the stage of a positive
working concept. The interpretation of
the transitory positions of the mandib-
ular condyle may differ one person to
another. We may feel that the correct
position is the most posterior retruded
position and that anything forward of
this is an anterior displacement, or we
may interpret that the anterior position
is correct and anything posterior to this
is a distal displacement of the mandible.
As yet we are still in a position of at-
tempting to correlate our clinical re-
sults and observations with the records
we obtain from our various measuring
devices.

It has been observed that some pa-
tients exhibit a forward rest position
and the condyles translate upward and
backward as the mandible is moved in-
to full occlusion. However, following
orthodontic treatment it is later observ-
ed that the rest position and the full
occlusion position of the condyle are the
same. What occurred? Did the rest
condylar position move back to the
former occlusal position or did the oc-
clusal position of the condyle come for-
ward and become synonymous with the
rest position? Frankly, I don’t know
the answer to this question but I do
know that when I have observed this
occurring in some of my patients that
the mandible cannot be retruded any
more by forceful means. Some may
interpret this as evidence that the oc-
clusal position of the condyle is the cor-
rect one; however, we cannot prove
this because the effect of growth in the
temporomandibular joint region makes
exact interpretation impossible. Further
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study will have to be executed before
we can be dogmatic in regard to our
interpretations,

Perry’s electromyographical studies
are an attempt to explain temporoman-
dibular joint function on a physio-
logical basis. Much is known about
the growth and microscopic anatomical
features of the temporomandibular
joint and controlling musculature. Cor-
relating this information into the total
physiological picture of the function
of the mandible should be relegated to
interpretation at this stage of our
knowledge. Such studies should not be
disregarded because we are not able at
present to apply the findings in our
clinical practice. In the future as we
gather more information these observa-
tions will help round out the complete
picture.

At the present time I find myself at
a loss when I attempt to analyze the
significance of the rest position of the
mandible to the clinical analysis of my
patients. Twelve years ago when I first
went to the University of Washington
I was not in such a quandary. I told my
students that we had true Class 1T mal-
occlusions, as well as false Class II
malocclusions which exhibited Class I
molar relationship at rest position. Af-
ter a few years of observing our clinical
results, a study was conducted in which
condylar translation was not found in
most of the treated Class II maloc-
clusions. In those individuals where
translation still existed between rest
position and full occlusion, a dual bite
was present. These cases we felt were
unsuccessfully treated. This, of course,
is a matter of interpretation. In my
experience, very few patients who ex-
hibit a Class IT malocclusion at the
start of treatment correct their molar
relationship in a short period of time.
I was going to say that I have never
had one exhibit this phenomenon, how-
ever, recently such a case presented it-
self in my own practice. Within a few
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weeks time this patient changed from
a Class II molar relationship to a Class
I. I found it impossible to forcibly move
his mandible distally even when he was
completely relaxed. The answer as to
what occurred in this particular patient
is unknown to me. It is only through
such studies that have been discussed
today that we will find the answer.
We are increasing our number of
known facts and I hope that sometime
in the very near future we will have
enough information to evolve a concept
that will be clinically workable in the
analysis and treatment of our patients.

At the present time I am personally
analyzing all of my Class II maloc-
clusions with the mandible in its most
retruded position. I find that from a
standpoint of recognizing the severity
of the problem facing me that this
seems to be the most realistic approach.
I have more or less given up the rest
position of the mandible in the analysis
of malocclusion when I am evaluating
the severity of the problem or the even-
tual prognosis of treatment.

In closing I would like to take one
exception to a statement made by Dr.
Mclver in his paper which is as fol-
lows: “It is my belief that most Class
II non-extraction cases need not be
started before the late mixed dentition
period when there are perhaps two or
more deciduous teeth remaining. Early
mixed dentition treatment with bite
plane and headgear is all right if there
is no objection to four or five years of
care, but most of these cases require full
appliance if satisfactory results are to be
achieved.”

1 take exception to this statement
because I feel that the reverse is true.
The material presented by Dr. King
in his analysis of mixed dentition treat-
ment is additional evidence supporting
the early treatment point of view. The
advantage of treating children during
their active growth periods, I feel, is
well established and I personally have



66 Perry

no objection to treating my patients
for a four or five year period if it
becomes necessary. In fact, I have
several patients who have been un-
der treatment with headcap therapy for
six and seven years and I am proud of
the results achieved. T feel that the
results achieved in these cases have
produced the best physiologic occlu-
sion, the best harmony and the best
balance of all of the associated struc-
tures that was possible for the in-
dividual. The length of treatment
doesn’t concern me especially when
it can be accomplished more simply
with less time expended upon my part
even though treatment has extended
over a longer period of time. I feel that
the child has benefited more from such
treatment and I have not had any
trouble with cooperation from these
patients.

In my opinion the length of time
that an appliance must be worn should
not be used as a criterion of what type
of treatment procedure should be
utilized. We are dealing with growing
children, some growing much slower
than others, others growing more
rapidly. The ones growing rapidly are
going to respond more rapidly to treat-
ment. Those growing slower will like-
wise have a slower response to treat-
ment. Granted we can “horse” teeth
around in a short period of time; but
is this going to give the best balanced
and stable denture for the individual
throughout his lifetime? I seriously
doubt that treatment time should be a
factor as to what treatment procedure
might be used.

In closing, I would like to again
thank the essayists for their presenta-
tions. They have made a very impor-
tant contribution to the overall prob-
lem. I agree with the facts that have
been reported but I do not necessarily
agree with the interpretations that have
been made concerning their clinical
significance. I respect the opinions of
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others, but I will not necessarily agree
with them until they have been scien-
tifically nailed down and their useful-
ness clinically proven.

Dr. C. C. Steiner

In the beginning, I was alarmed
when I found myself faced with the
prospects of discussing a paper titled
“Physiology of Mandibular Displace-
ment”, by Dr. Perry, a teacher in the
School of Dentistry, Northwestern
University, and in participating in a
panel discussion of that paper with
the professors of two orthodontic de-
partments of leading dental schools. 1
am sure that you expect of me, a strict-
ly clinical orthodontist, a discussion of
the clinical aspects of the subject of
mandibular displacements.

First, let me say that Dr. Perry’s
paper is beautifully written, it was
nicely presented and it reflects care-
ful and expert assessment of a wealth
of research material. If I understand a
number of the statements in his paper,
we do have some differences of opinion
regarding a few of these beliefs. T do
not feel, for instance, that the rest
position is necessarily constant over a
lifetime and I do not believe that it is a
logical base from which to judge man-
dibular displacements. More specifical-
ly, if the mandible does close upward
and backward from the rest position
instead of upward and forward, which
is usually regarded as being normal for
it to accomplish maximum occlusion
closure, I do not believe that this ac-
tion necessarily implies mandibular dis-
placement of the mandible in this posi-
tion of closure.

I agree with him that mandibular
displacements do occur and that gener-
ally they are the results of dental pre-
maturities which may and very often
do exist in all classes of malocclusions
and in connection with other patholog-
ical conditions.
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Dr. Perry said, “One segment of this
subject of difficult cases which is wor-
thy of consideration contains those cases
wherein there may exist a significant
difference in the maxillary-mandibular
relations when examined statically on
the one hand and dynamically on the
other.”

He also said, “Thompson has il-
lustrated the constancy of the rest posi-
tion. His original hypothesis of stability
has been altered to acknowledge the
effect of disease”.

Dr. Thompson’s discussion this morn-
ing makes it certain that he believes
as I do, that the rest position can be
altered by changing its environment.
I accept, as he does, that the rest posi-
tion is a constant under constant con-
ditions.

Quoting Dr. Perry again, “The basic
philosophy of rest position remains
sound even under direct electrical
studies of the muscles themselves and
the radiographic studies of the tem-
poromandibular joint in articulation.”

To establish the normal path of
closure from rest to occlusion, Dr. Per-
ry quotes Boman as follows, “Boman
studied normal occlusions in which
eighty-eight percent of the sample clos-
ed upward and forward from rest posi-
tion”,

Dr. Perry states, “Ricketts utilizing
direct laminagraphic x-rays showing the
temporomandibular joints determined
that two-thirds of his sample of Class
II, Div. I cases before treatment ex-
hibited a forward and downward move-
ment of the condyles from occlusion
to rest”. (This would be an upward
and backward movement from rest
position to occlusion.)

Using the cephalometric methods
that I have suggested, we have found
that two-thirds or more of our Class
II, Div. 1 cases close upward and back-
ward from rest positions to maximum
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occlusion. This differs from the findings
of Dr. Boman when he surveyed the
closure of cases with normal occlusions.

Dr. Perry clearly states, “Fundament-
ally- speaking, to accept the tenet that
mandibular displacements exist, we
must demonstrate that movement from
rest to occlusion is along a path other
than the accepted normal”.

I must infer, therefore, that he would
regard the majority of the Class II,
Division I cases and/or those that close
from rest position to occlusion in an
upward and backward direction as be-
ing mandibular displacements.

I regard a mandible as being dis-
placed if it is functioning or is closed
in a manner or in such position that
causes the condyles to be out of har-
mony with the other parts of the tem-
poromandibular joint. I believe that
it is possible for a mandible to be dis-
tally displaced but that such displace-
ments are rare and small in extent. I
also believe that if abnormal conditions
which bear upon the positioning of the
mandible are normalized, then the nor-
mal positioning of the mandible will
usually occur.

I accept that the rest position is a
reality for each case and that it is a
part of the general functioning activity
of the denture as it exists at the time.
I also believe that it changes as the
conditions which dictate the function-
ing of the denture are changed.

As evidence that the rest positions
of Class II, Division I cases are general-
ly different from those of normal oc-
clusion cases and that they practically
always change when the Class II mal-
occlusions are successfully treated, I of-
fer the following cases in evidence.
(slides showing the before and after
treatment records of four Class II, Div.
I cases were shown and explained).

I congratulate Dr. Perry on this ex-
cellent paper and I appreciate this op-
portunity to comment upon it,
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Dyr. H. T. Perry

Dr. Steiner has suggested that many
of these differences of opinion could
be ironed out if we were closeted to-
gether for a few hours in a room. Now
he is a Dutchman and I am Scotch-
Irish, and it is difficult to speculate what
would happen in such a closed con-
ference.

T. S. Eliot has said:

“Between the conception
And the Creation,
Between the emotion
And the response,

Falls the shadow.”

Everything -that has been said yes-
terday and today acts to illuminate the
shadow and darkness which so often
envelops us because of misunderstand-
ing and semantics.

Displacements are a very controver-
sial issue and we have all acknowledged
their existence; however, we disagree
on their incidence. I believe if we are
to “boil it down”, it comes back to the
original tenet of what is the rest posi-
tion.

Dr. Steiner has said, “I do not be-
lieve that the rest position is necessar-
ily a constant over a lifetime, and I
do not believe that it is a logical base
from which to judge mandibular dis-
placements.”

In the first instance, I do. not be-
lieve that rest position is inviolate or
invariable within the individual — it
will vary with disease, pain, fatigue
and occlusal alterations in either the
vertical or horizontal plane. The rest
position, however, does have a sound
physiological basis in the healthy in-
dividual as mentioned in the paper
discussed by Dr. Steiner. In the second
instance, occlusion with the muscles
contracted is not a logical base from
which to judge mandibular displace-
ments because the mandible, in oc-
clusion, is already at its terminal posi-
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tion. It must be emphatically stated
that a properly assessed, healthy rest
position is a more tenable base from
which to judge displacements than the
occlusal position. The reasoning be-
hind this statement is that the tooth
contact initiating the displacement
prompts unilateral or bilateral mus-
cular response to position the mandible
to a maximal occlusal position. This
latter position may be eccentric to the
accepted, or habitual, path of closure
and thus prompt inequal or imbalanced
muscle contraction to obtain it. The
musculature of the mandible at rest,
in the healthy rested individual, is not
directed by proprioceptive or tactile
stimuli from the periodontal membrane
and thus, without joint or neuromus-
cular disturbance, is most likely to be
bilaterally balanced and sagittally cen-
tered.

Dr. Steiner states that he does not
believe an upward and backward path
of closure 1s abnormal. It is acknowl-
edged that variation reigns supreme
within and between individuals. Some
individuals may have an upward and
backward path of closure which is not
abnormal, but from the research data
and studies previously mentioned, we
should not accept it as normal until
we have proven first that it is not ab-
normal.

Dr. Steiner again states that two-
thirds or more of his Class II, Div. 1
cases close upward and backward from
rest to occlusion and from this he infers
that I would say they are all man-
dibular displacements. Here it is wise
to point out that the position of rest
and the assessment of this position are
all important to this discussion. An im-
properly or hastily determined rest posi-
tion would result in an unacceptable
or abnormal path of closure.

Dr. Steiner believes the same as I
when he states, ““------ if abnormal con-
ditions which bear upon the position
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of the mandible are normalized, then
the normal position of the mandible
will usually occur.” But what is nor-
mal? It is that centric mandibular posi-
tion which is attained and maintained
by equal bilateral contraction of the
mandibular elevators with maximal
harmonious and simultaneous tooth
contact, which results in minimal strain
to the temporomandibular ligaments,
capsule and disc. It is not a position
attained and maintained by inequal
muscle tension due to tooth prematur-
ities.

There seems to be quite a divergence
of opinion between those from the
Western and Eastern slopes of the
Rockies as to how the mandible be-
haves. I believe on the Western slope,
and I say this in jest, you get more
sunshine and rain, and thus nature
grows things a lot faster out there. On
the Eastern slope, we get much less
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rain and have to rely upon fertilizer.

Thomas Carlisle once said that “the
moment that we become angry in con-
troversy we cease striving for truth and
we strive for self.” I believe what has
been said here this morning has cer-
tainly opened my eyes to other possi-
bilities and avenues of thought. I want
to thank the discussors for being as kind
and as lenient with me as they have
been. Finally, Dr. Steiner, you stated in
your opening statement that you were
“strictly a clinical orthodontist”. There
are none of us here who are any other
than clinical orthodontists for that is
the nature of our breed. There may,
however, be some of us who have never
been “graduated” and still cling, like the
ivy, to the university walls, for we rec-
ognize orthodontics as a clinical science
with a necessarily heavy, basic science
foundation.
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