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PREFACE TO FOURTH EDITION

In the third edition of this work, published in 1917, considerable
space was devoted to the use of the lingual arch, and attention was di-
rected to the possibilities of the high labial arch with finger spring ex-
tension. During the two years that have clapsed since that time the
author has continually used in his practice different forms of lingual
arches and the high labial arch with finger spring extension, as well as
experimented with other styles of appliances in clinical work. As a
result of observations, both in his own practice and in the practice of
others, he has reached the conclusion that the use of regulating appli-
ances will necessarily be governed by the proficiency attained by certain
men in the manipulation of certain types of appliances. The universal
regulating appliance will never be possible until all men have attained
the same degrce of proficiency in the treatment of irregularities, the
same mechanical and technical skill, and until all have mastered the
same mechanical principles concerned in the construction and manipula-
tion of appliances and in the production of anchorage. At the present
time an appliance that is successful and ideal in the hands of one may not
be so in the hands of another. It has been thoroughly demonstrated
from observation in the practice of a number of orthodontists and in post-
graduate and college work that the fundamental necessities in the prac-
tice of orthodontia are made up of a study of certain basic mechanical
principles, and if these principles are mastered, regulating appliances
will necessarily evolve in the hands of each man along these basie lines.

The author believes that for the orthodontist who has mastered
mechanical principles and is skilled in orthodontie technie, the lingual
arch used with the wire-stretching pliers offers many advantages and
possibilities. However, the use of such an appliance in the hands of an
inexperienced operator would not be satisfactory and probably would be
detrimental to the patient. To those inexperienced in the use of sol-
dered lingual arches, the removable lingual arch offers a safer technic,
and the author would recommend its use until the practitioner has mas-
tered the principles of the wire-stretching pliers, and then he can use
the pinched or soldered lingual arch. An appliance that is easier to
manipulate, and one that is inconspicuous and offers advantages in many
cases, is the high labial arch with finger spring extensions and recurved
extensions, as advocated by Dr. Lloyd S. Lourie. In the use of the high
labial arch or the removable lingual arch a fundamental principle that
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8 PREFACE

must be observed is that of anchorage. The author is convinced that
many of the basice principles in any style of regulating appliance will be
found in the study of anchorage. This has also been emphasized by Dr.
Pullen.

The use of the lingual arches and the high labial arch requires a more
perfected technique than does the use of the labial alignment wire with
ligatures, therefore, to one who has treated few cases, this type of ap-
pliance is recommended, as less trouble will be experienced and better
results accomplished. To the operator inexperienced in the use of the
lingual arch, the Jackson removable appliance is to be recommended.
Its simplicity of adaptation and its conservation of anchorage causes
this to be an ideal appliance with which to begin the use of the lingual
devices. Realizing that no one appliance is universal, the author has
endeavored to describe the treatment of every type of malocclusion us-
ing different types of appliances.

In addition to those who contributed to the third edition of this work,
the author is indebted to Dr. Lloyd S. Lourie for illustrations used to
elucidate the technique of the lingual appliance and the high labial arch
with spring extensions; to Dr. John V. Mershon, of the University of
Pennsylvania, for suggestions in the use of the removable lingual arch
with finger springs; and to Dr. W. W. Martin, of the University of
Iowa, for his faithful cooperation in working out in clinical practice
some of the mechanical prineiples.

An effort on the part of the author has been made to limit the book
to such principles as have proved of value in practice, and it is hoped
that this edition will render as great a service to orthodontists, students,
and teachers as its predecessors have done.

Chicago, IIl. M. D.

PREFACE TO THIRD EDITION

Since the first edition of this work was published in 1914, ortho-
dontia has made many advances, and the author has endeavored to
bring this third edition up to date. While the arrangement of the
text remains practically the same as in the first edition, several new
chapters and about four hundred new illustrations have been added.
At its seventeenth annual meeting the American Society of Orthodon-
tists adopted a new terminology, which differs from that used in the
first edition of this work. The new terminology has been used through-
out this edition in conjunction with the old in order to enable the
student and the general practitioner to become familiar with the new.
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Many notable advances have been made in regulating appliances
with the result that the old expansion arch still remains the standard.
However, in place of the labial alignment wire, Dr. Lloyd S. Lourie
and Dr. John V. Mershon have introduced the lingual alignment wire,
which makes a very inconspicuous appliance and deserves a place
in orthodontia. More and more attention is being given to the cor-
rection of the teeth by the use of delicate appliances. The bodily
movement of the teeth is also receiving more consideration than for-
merly. It has been shown that such movement can be accomplished
with very delicate appliances; all that is necessary being an appliance
that gives a two-point contact, and if the pressure is constant and in
the right direction, the movement will be accomplished. The author
has endeavored to show only such appliances as have proved valuable,
or that have some feature recommending their use above all other
appliances in particular cases.

The author is indebted to Dr. Oren A. Oliver, Professor of Ortho-
dontia in the Dental Department of the Vanderbilt University, for a
well illustrated deseription of the technique of facial cast construction.
The chapter on facial deformities will be found of value, and the
author desires to express his gratitude to Dr. B. E. Lischer, Professor
of Orthodonties in the Dental Department of Washington University,
for the many beautiful illustrations contained in this chapter. For
the technique for duplication of models and the illustrations thereof,
the author wishes to thank Dr. J. A. C. Hoggan, Professor of Ortho-
dontia, School of Dentistry, Medical College of Virginia.

The science of orthodontia is indebted to Dr. Lourie and Dr. Mershon
for the technique of the lingual arch, which, in the author’s opinion, is
one of the greatest advances made in recent years. The chapter on
the use of the x-ray in orthodontia has been written by Dr. James
David McCoy, professor of Orthodontia and Radiography, College of
Dentistry, University of Southern California. Dr. Joseph D. Eby, of
Atlanta, Ga., has furnished much of the material and illustrations
for the chapter on the removable regulating appliance. The author
also wishes to express his indebtedness to Dr. A. E. Suggett for a
description of the use of the .0225 alignment wire. The chapter on
malocclusion and nasal deformities is also a valuable addition to the
work. Illustrations have been secured from numerous sources, to all
of which recognition has been given.

This book is an endeavor to furnish a text of practical value to
orthodontists, to students in dental colleges, and to teachers, and it is
hoped that to these it will be of service.

M. D.
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PREFACE TO FIRST EDITION

Believing that there should be a book more suited to the needs of
the student of orthodontia than any which we now have, the author -
has attempted to include in this volume certain principles which he
has found to partially fulfill, at least, the needs of his students.

Occlusion being the basis of orthodontia, much space has been de-
voted to the different forces of occlusion, and there has also been
added a table giving the occlusion of each of the inclined planes of the
teeth.

Classification has been based on the mesio-distal relation of the
teeth and since Angle’s plan of nomenclature appears to be the one
most universally used, it has been adhered to. Under classification cer-
tain types have been included which are so different as to require a
different technique in treatment.

Causes of malocclusion have been taken up under different headings
and described.

Under appliances, the author has confined his discussion to those
which have proved their worth and which he believes will be success-
ful in the greatest number of cases. The principles of retention have
been carefully explained, for undoubtedly much unnecessary trouble
has resulted in the past by not taking into consideration the principles
involved.

It has been the aim of the author to confine his discussion to the
practical side of the question rather than to the historical features.
Very little has been said about art as related to orthodontia. Neither
has he dwelt upon the histological side of tooth movement or the de-
velopment of bone, as these subjects should be taught by the chair
of histology. Mention has been made of only such appliances as
would be in keeping with physiological tooth movement and bone
growth. The author has purposely omitted any reference to the dis-
puted question of opening the suture as an aid to orthodontic treat-
ment. These questions are still unsettled and therefore should not
be incorporated in a work of this kind to confuse the student. Since a
great many methods pertaining to orthodontia have been advanced
by different authorities in the past, and as priority is often a matter
of dispute, the author has not attempted to give eredit for everything;
neither does he claim originality for anything contained herein. While
he has done certain things and advanced certain theories which were
new to him at one time, others have done the same twenty years ago.
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Lastly, this book is not supposed to be the final solution of all things
pertaining to orthodontia, but is intended for those interested in the
subject who may be helped as a result of some of the author’s experi-
ence gained during a period of twelve years as a teacher of ortho-
dontia.

M. D.
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PRACTICAL ORTHODONTIA

CHAPTER 1
OCCLUSION

Orthodontia is the science that has for its object the correction of
malocclusion of the teeth.

Malocclusion is a deviation from the normal to such an extent as to
interfere with the functions of the teeth.

Normal occlusion is the relation of the inclined planes of the teeth as
intended by nature.

Occlusion is the relation of the inclined planes of the teeth.

As orthodontia is the science that deals with the malocclusion of
the teeth, it necessarily follows that a study of this subject includes
a thorough understanding of the teeth as arranged by nature (Fig.
1). Each one of the teeth has a definite position in the dental arch,
not only with the teeth of each individual arch, but also with those
of the opposing arch (Fig. 2). To recognize malocclusion it is neces-
sary that we be familiar with normal oceclusion. Not only has each
tooth a definite and positive relation with a tooth of the opposite
arch, but each inclined plane of each cusp has a certain relation with
the inclined plane of some other cusp. By a study of the anatomy of
the teeth, we find each cusp to be made up and bounded by marginal
ridges and developmental ridges and grooves. These ridges and
grooves also separate the cusps into definite inclined planes. The oc-
clusal inclined planes of the teeth are named from the surfaces to-
ward which they face, and their names are derived from a combina-
tion of the four terms, mesial, distal, buccal, and lingual (Fig. 3). In
studying the arrangement of the teeth, we find that the lower teeth
are set one inclined plane in advance of the upper teeth. This is
made possible because the lower central incisor is narrower than the
upper central incisor. When we reach the upper canine, we find that
the upper canine occludes with the lower canine and a portion of
the lower first premolar. Passing from the buccal to the lingual, we

17



18 PRACTICAL ORTHODONTIA

find that the upper teeth are one-half of a cusp to the buccal of the
lower teeth (Fig. 4); that is, the lingual cusps of the upper molars
and premolars occlude between the buccal and lingual cusps of the

Fig. 1.—Normal occlusion of teeth. (Summa.)

lower molars and premolars (Fig. 5). The buccal cusps of the lower
molars and premolars occlude between the buccal and lingual cusps
of the upper molars and premolars. By studying Figs. 1, 2, 4 and 5
some idea can be gained of their arrangement. Probably a much



UOCCLUSION

Fig. 2.—Normal occlusion (Aztec skull).

(Ketcham.)

19



20 PRACTICAL ORTHODONTIA

better idea can be obtained by studying the diagram shown in Fig. 6.
It becomes apparent that the inclined planes of the teecth are neces-

MEFSIAL

D.LInclines

I1g. 3.—Showing occlusal inclined planes of the cusps.

sarily arranged diagonally to the mesio-distal relation of the arches.
They are named mesio-buceal, mesio-lingual, disto-buccal and disto-

Fig. 4.—Buccal and lingual zelation of molars.

lingual. A point to be remembered in studying the occlusion of the
teeth is that the mesio-buccal cusp of the upper first molar occludes
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Fig. 5.—Shows relation of lingual cusps cf upper molar to lower.

Fig. 6.—Shows relation of cusps and inclined planes. Upper cusps, square; lower cusps, round.
Note position of mesio-lingual cusp of upper molar and disto-buccal cusp of lower.
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in the buccal groove of the lower first molar. This arrangement is
found on all of the molar tecth. The mesio-lingual cusps of the maxil-
lary molars occlude in the central fosse of the corresponding mandibular
molars. The mesio-lingual cusp of the maxillary molar is surrounded
by the four cusps of the corresponding mandibular molar. The disto-
buceal cusp of the mandibular molar occludes in the corresponding cen-
tral fossa of the maxillary molar, which makes the disto-buccal cusps of

Fig. 7.—Maxillary and mandibular molar, showing mesio-lingual cusp in central fossa of
mandibular molar. Initial letters of cusps and inclines used; e. g, M.B.L—D.B.C. refers to
mesio-buccal incline of disto-buccal cusp.

the mandibular molars surrounded by the four cusps of the correspond-
ing maxillary molars. However, in the case of the mandibular first mo-
lar, which has a disto-buccal and distal cusp, the arrangement is a little
different; but ordinarily we consider the disto-buccal and distal cusp as
one cusp. Another point to remember is that the lingual surraces of the
lingual cusps of the mandibular molars and premolars are also without
occlusion.
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The occlusion of the inclined planes of the maxillary teeth with the
mandibular is given in the following table. The left-hand column con-
tains cusps of the upper teeth, while the right-hand column refers to the
lower teeth. By reading the left-hand column first we are given the
occlusion of the maxillary teeth with the mandibular, and by reading the
right-hand column first we are given the occlusion of the mandibular
teeth with the maxillary. It is necessary that they who expect to treat
malocclusion must know the relation of the inclined planes of each cusp
or it will be absolutely impossible to diagnose and treat correctly maloc-
clusion of the teeth.

TABLE SHOWING OCCLUSION OF INCLINED PLANES

MAXILLARY TEETH MANDIBULAR TEETH

the labial occlusal third of the
The occlusal lingual third of the occludes mandibular first (central) incisor

maxillary first (central) incisor. with and the mesio-labial half of the
occlusal surface of the mandibular
second (lateral) incisor.

the disto-labial occlusal surface of
The occlusal lingual third of the| occludes |the mandibular second (lateral)

maxillary second (lateral) inci- with incisor and the mesio-labial in-
1.11) Ceerereiaees cline of the mandibular canine
(cuspid).

The mesio-lingual inclined plane Ind the disto-buccal inclined plane of

of the maxillary canine (cus~j OC:_‘:hes [the mandibular canine (cuspid).
. 1
Pid). ceeeiiiiiiiiiiiiiieien,

The disto-lingual inclined plane Tud the mesio-buccal inclined plane
of the maxillary canine (cus- occ"uhes of the buccal cusp of the mandib-
Pid). ceeiiiiiiiiiiiiiniiinn wit ular first premolar (bicuspid).

The mesio-lingual inclined plane lud the disto-buccal inclined plane of
of the buccal cusp of the max- oce :hes the buccal cusp of the mandibu-
illary first premolar (bicuspid) wit lar first premolar (bicuspid).

The disto-lingual inclined plane Tud the mesio-buccal inclined plane of
of the buccal cusp of the max- oce .l:hes the buccal cusp of the mandibular
illary first premolar (bicuspid) wi second premolar (bicuspid).

The mesio-buccal inclined plane elud the disto-lingual inclined plane of
of the lingual cusp of the max- oce }:hcs the buccal cusp of the mandibular
illary first premolar (bicuspid) wi first premolar (bicuspid)..

the disto-lingual inclined plane of

The mesio-lingual inclined plane| occludes the lingual cusp of the mandibu-
of the lingual cusp of the max- with first premolar (bicuspid).
illary first premolar (bicuspid) (Thls cusp is often underdevel-

oped.)
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MAXILLARY TEETH MANDIBULAR TEETH
The disto-buceal inclined plane lud the mesio-lingual inclined plane of
of the lingual cusp of the max-] oc;it:hes [ the buccal cusp of the mandibular

illary first premolar (bicuspid) second premolar (bicuspid).
occludes

i f th -
of the lingual cusp of the max: with

illary first premolar (bicuspid)
The mesio-lingual inclined plane

the lingual cusp of the mandibu-

The disto-lingual inclined plane
] lar second premolar (bicuspid).

[the mesio-buceal inclined plane of

the disto-buccal inclined plane of

of the buccal cusp of the max-| occludes .
illary second premolar (bicus- q with { the buccal cusp of t.he m?,ndxbular
30 ) cevees] second premolar (bicuspid).

The disto-lingual inclined plane
of the buccal cusp of the max-| ocecludes
illary second premolar (bicus-{  with
pid) coiiiiiiiiiiaiana. ceeene

the mesio-buccal inclined plane of
{ the mesio-buccal cusp of the man-
dibular first molar.

h io-buccal inclined plane)
The  mesio-buce P the disto-lingual inclined plane of

of the lingual cusp of the max- occludes "
illary second premolar (bicus- with | the buccal cusp of t.he mfmdlbular
2T ) second premolar (bicuspid).

Th io-lingual inclined planc
o mesornga ne P the disto-buccal inclined plane of

of the lingual cusp of the max- occludes N .
illary second premolar (bicus- with ) the lingual cusp of the mandibular
PId) teerniriiiiereeiiaens second premolar (bicuspid).
/ \

The disto-buccal inclined plane ( - L.
of the lingual cusp of the max-| occludes | ‘1€ mesxo-h'ng:al :nclmed fplz:e
illary second premolar (bicus-{  with jof the mesio-buccal cusp of the
pid) ..oeiiiiannn. ceeeeeeees mandibular first molar.

The disto-lingual inclined plane of
the lingual cusp of the maxil-
lary second premolar (bicuspid)

the mesio-buccal inclined plane of
the mesio-lingual cusp of the man-
dibular first molar.

occludes
with

The mesio-lingual inclined plane
of the mesio-buccal cusp of the
maxillary first molar ......

the disto-buccal inclined plane of
the mesio-buccal cusp of the man-
dibular first molar.

occludes

with
The disto-lingual inclined plane the mesio-buccal inclined plane of
of the mesio-buccal cusp of the the disto-buccal cusp of the man-
maxillary first molar ..... dibular first molar.

The mesio-buceal inclined p]ane of the disto-lingual inclined plane of
} occludes [

occludes
with

the mesio-lingual cusp of the the mesio-buccal cusp of the man-
maxillary first molar ........ dibular first molar.

The mesio-lingual inclined plane
of the mesio-lingual cusp of the
maxillary first molar ........

The disto-buccal inclined plane
of the mesio-lingual cusp of the
maxillary first molar ........

with

the disto-buccal inclined plane of
the mesio-lingual cusp of the man-
dibular first molar.

occludes
with

the mesio-lingual inclined plane
of the disto-buccal cusp of the
mandibular first molar.

occludes
with
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The disto-lingual inclined plane
of the mesio-lingual cusp of the
maxillary first molar. ........

of the disto-buccal cusp of the

The mesio-lingual inclined plane
maxillary first molar }

of the disto-buccal cusp of the
maxillary first molar

........

The disto-lingual inclined plane )

The mesio-buccal inclined plane
of the disto-lingual cusp of the
maxillary first molar

........

The mesio-lingual inclined plane
of the disto-lingual cusp of the
maxillary first molar

........

The disto-buccal inclined plane
of the disto-lingual cusp of the
maxillary first molar

The disto-lingual inclined plane
of the disto-lingual cusp of the
maxillary first molar

The mesio-lingual inclined plane
of the mesio-buccal cusp of the
maxillary second molar

......

of the mesio-buccal cusp of the

The disto-lingual inclined plane
maxillary second molar ]

------

of the mesio-lingual cusp of the

The mesio-buccal inclined plane
maxillary second molar ]

of the mesio-lingual cusp of the

The mesio-lingual inclined plane
maxillary second molar ]

of the mesio-lingual cusp of the

The disto-buccal inclined plane
maxillary second molar........ ]

of the mesio-lingual cusp of the

The disto-lingual inclined plane
maxillary second molar........ }

OCCLUSION

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with
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of the disto-lingual cusp of the

the mesio-buccal inclined plane
‘mandibn]ar first molar.

the disto-buccal cusp of the man-

the disto-buccal inclined plane of
{dibular first molar.

the mesio-buccal cusp of the man-

the mesio-buccal inclined plane of
’dibular second molar.

the disto-lingual inclined plane of
the disto-buccal cusp of the man-
dibular first molar.

the disto-buccal inclined plane of
the disto-lingual cusp of the man-
dibular first molar.

the mesio-lingual inclined plane
of the mesio-buccal cusp of the
mandibular second molar.

the mesio-buccal inclined plane of
the mesio-lingual cusp of the man-
dibular second molar.

the disto-buccal inclined plane of
the mesio-buccal cusp of the man-
dibular second molar.

the mesio-buccal inclined plane of
the disto-buccal cusp of the man-
dibular second molar.

of the mesio-buccal cusp of the
mandibular secord molar,

the disto-buccal inclined plane of
the mesio-lingual cusp of the man-
dibular second molar.

the mesio-lingual inclined plane
of the disto-buccal cusp of the
mandibular second molar.

the mesio-buccal inclined plane
of the disto-lingual cusp of the
mandibular second molar.

[the disto-lingual inclined plane



26

MAXILLARY TEETH

The mesio-lingual inclined plane
of the disto-buccal cusp of the
maxillary second molar

The disto-lingual inclined plane
of the disto-buccal cusp of the
maxillary second molar

......

The mesio-buccal inclined plane
of the disto-lingual cusp of the
maxillary sccond molar

......

The mesio-lingual inclined plane
of the disto-lingual cusp of the
maxillary second molar

......

The disto-buccal inclined plane
of the disto-lingual cusp of the
maxillary second molar

The disto-lingual inclined plane
of the disto-lingual cusp of the
maxillary second molar

......

The mesio-lingual inclined plane
of the mesio-buccal cusp of the
maxillary third molar ..... P

The disto-lingual inclined plane
of the mesio-buccal cusp of the
maxillary third molar

The mesio-buceal inclined plane
of the mesio-lingual cusp of the
maxillary third molar

The mesio-lingual inclined plane
of the mesio-lingual cusp of the
maxillary third molar

........

The disto-buccal inclined plane
of the mesio-lingual cusp of the
maxillary third molar

The disto-lingual inclined plane
of the mesio-lingual cusp of the
maxillary third molar

........

The mesio-lingual inclined plane
of the disto-buccal cusp of the
maxillary third molar ........

occludes
- with

occludes
with

occludes
with

occlades
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occludes
with

occeludes
with

occludes
with
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MANDIBULAR TEETH

the disto-buccal inclined plane of
the disto-buccal cusp of the man-
dibular second molar.

the mesio-buccal inclined plane of
the mesio-buccal cusp of the man-
dibular third molar.

the disto-lingual inclined plane of
the disto-buccal cusp of the man-
dibular second molar.

the disto-buccal inclined plane of
the disto-lingual cusp of the man-
dibular second molar.

the mesio-lingual inclined plane of
the mesio-buccal cusp of the man-
dibular third molar.

the mesio-buceal inclined plane of
the mesio-lingual cusp of the man-
dibular third molar.

the disto-buccal inclined plane of
the mesio-buccal cusp of the man-
dibular third molar.

the mesio-buccal inclined plane of
the disto-buccal cusp of the man-
dibular third molar.

the disto-lingual inclined plane of
the mesio-buccal cusp of the man-
dibular third molar.

the disto-buccal inclined plane of
the mesio-lingual cusp of the man-
dibular third molar.

the mesio-lingual inclined plane of
the disto-buccal cusp of the man-
dibular third molar.

the mesio-buccal inclined plane of
the disto-lingual cusp of the man-
dibular third molar.

the disto-buccal inclined plane of
the disto-buccal cusp of the man-
dibular third molar.

—_——— —— ,—— —— —— —— —— —— ——— o ——— ———— —— ——
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The disto-lingual inclined plane nd
of the disto-buccal cusp of the] oce .l:hes
wi

maxillary third molar ........

nothing.

lud the disto-lingual inclined plane of
of the disto-lingual cusp of the oceludes { the disto-buceal cusp of the man-

maxillary third molar ........

The mesio-buccal inclined plane
} with dibular third molar.

the disto-buceal inclined plane of
the disto- lingual cusp of the man-
dibular third molar.

occludes

f the disto-lingual f th
of the disto-lingual cusp o e with

The mesio-lingual inclined plane
maxillary third molar ........ }

occludes

nothing.
with g

of the disto-lingual cusp of the

The disto-buccal inclined plane
maxillary third molar ........ ]

of the disto-lingual cusp of the

maxillary third molar ........

The disto-lingual inclined plane
] with

occludes [ nothing.

The tip of the lingual cusp of the maxillary premolar does not occlude
between the mandibular premolars but occludes in the distal portion of
the central fossa of the mandibular first premolar. The tip of the lin-
gual cusp of the maxillary second premolar occludes in the distal portion
of the central fossa of the mandibular second premolar.

The maxillary premolars are so placed in the upper arch that a line
drawn through the buccal and lingual cusps of the right premolars
would also touch the buccal and lingual cusps of the corresponding
teeth on the left side.

The mandibular premolars are so placed that lines drawn through the
buecal and lingual cusps of the right and left teeth would cross at
almost a right angle at a point distal to the teeth.

NOTE—The author prefers the terms first and second incisors to those of central and lateral
as it is in keeping with first and second molars, etc. The terms canines and premolars are
also more scientific and descriptive than cuspids and bicuspids. To avoid confusion both terms
are given in the table.



CHAPTER 1I
FORCES OF OCCLUSION

It has been shown that each cusp has a definite relation to the op-
posing cusp, which relation we have termed ‘‘occlusion.’”” Each tooth
is held in a proper position by what we call ‘‘forces of occlusion.”’

Definition.—IForces of occlusion are those factors which when acting
normally cause teeth to assume and maintain their position in the
line of occlusion.

Line of Occlusion.—The line of occlusion is that line with which,
in form and position according to type, the teeth must be in harmony
if in normal occlusion (Angle). The line of occlusion can also be
defined as the line of the greatest occlusal contact. As each tooth
begins to make its appearance from the dental erypt and gum it is
guided to a certain position in the dental arch. If all of the forces
of occlusion are acting normally, the tooth will take its proper posi-
tion, and if the same forces of occlusion act normally during the time
that the entire dental apparatus is forming, all of the teeth will be
in their proper positions. However, should one of the forces of oc-
clusion become abnormal the result will be maloeclusion. The failure
of any one of the teeth to take the proper position in the line of oe-
clusion will influence some other tooth or tecth and maloceclusion will
result.

Classification of Forces of Occlusion

There are six forces of occlusion, or factors of occlusion, as follows:

. Normal cell metabolism.

. Muscular pressure.

. Force of the inclined plane.

. Normal approximal contact.

. Harmony in the size of the arches.
. Atmospherie pressure.

SOV W N

Normal Cell Metabolism.—That normal cell metabolism is given
first, does not nccessarily mean that it is the most important force,
for we cannot have any one of the forces abnormal and still have
normal occlusion of the teeth. These forces are given as nearly as

28
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Fig. 8.—Half of the superior maxilla, showing the growth downward and forward of the alveolar
process and palate. (After Noyes.)
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possible in the order that they make their appearance during the
time the dental apparatus is developing.

Normal cell metabolism may be defined as the proper physiologic
development of the cells that have to do with the eruption of the teeth
and the development of the surrounding parts. If a child is develop-
ing normally (Fig. 8), we will have calcifications at the end of the tooth
germ, causing an increase in the length of the root and absorption of
the bone forming the dental erypt, and the development of the periden-
tal membrane. In fact, it is the cell activity of that particular region
which causes the tooth to erupt. Therefore, cell metabolism is the first
force which causes the teeth to assume the proper position in the dental
arch.

] Fig. 9.—Malocclusion of central produced by abnormal locking of inclined planes.

Muscular Pressure.—It also generally follows that teeth, when they
first erupt, do not always occupy their proper position. They may
be too far to the buccal or lingual side of the arch. However, the
second force of occlusion, muscular pressure, aids the tooth to take
very nearly the proper position in regard to the buccal and lingual
relation to the line of occlusion. Should the central incisor erupt
too far toward the lingual, the pressure of the tongue will force it
labially. Should it be too far toward the labial, the pressure of the
lips will force it lingually. As a result of the activity of the muscles
of the cheeks and tongue, we find that each one of the deciduous teeth
is caused to assume a position in the arch in response to those forees.
The muscles of mastication also influence the position of the teeth
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through the relation of the inclined planes. Therefore, muscular pres-
sure is the second force that has an action upon the teeth that causes

Fig. 10.—The position of first molars at this age ecasily permits of abnormal locking of cusps.

Fig. 11.—Left side of model shown in Fig. 10.

them to take their proper position. If everything is developing nor-
mally, from this time on the other four forces of occlusion act so nearly
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together that it is almost impossible to say which exerts an influence
first or which is the most important.

Force of the Inclined Plane.—The author is inclined to believe that
the third force, or the force of the inclined plane, is the next one to

Fig. 12.—Abnormal locking of first molars will produce other malocclusions as age advances.

Fig. 13.—Showing abnormal approximal contacts of tceth and the influence of one tooth on the
others.

be an important factor as the teeth erupt. The force of muscular
pressure has caused the maxillary and mandibular teeth to be placed in
an arch which is about the shape of the tongue and which corresponds



FORCES OF OCCLUSION 33

with the range of the activity of the muscles of the cheek and lip.
As the maxillary and mandibular teeth approach each other, we find that

Fig. 14,

Fig. 15.
Figs. 14 and 15.—Showing abnormal locking of teeth and abnormal approximal contacts. The

maxillary right second premolar (bicuspid) and maxillary left canine (cuspid) are crowded
lingually because of abnormal approximal contact.

the inclined planes of the cusps of the occlusal surface come in contact,
act in the nature of a wedge, and force the teeth to such a position
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that the cusps of the mandibular teeth will fall in the grooves and sulci
of the maxillary teeth and the cusps of the maxillary teeth will fall in the

Fig. 16.

Fig. 17.

Figs. 16 and 17.—Show malocclusion resulting from missing left maxillary sccond premolar
(bicuspid), resulting in inharmony in size of arches.

fossee and grooves of the mandibular teeth (Fig. 9). It has been shown
that the mesio-lingual cusp of the maxillary molar oceludes in the central
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fossa of the corresponding mandibular molar; also that the bucecal cusps
of the maxillary molars and premolars are buceal to the mandibular mo-
lars and premolars. Seldom do we find cach cusp occupying its proper
position when the cusps of the tecth first come in contact; but owing to
the act of mastication, the cusps force themselves into the proper place,
provided that they have started in the right direction (Fig. 10). How-
ever, should one cusp be locked on the wrong incline it becomes a factor
in producing malocclusion (Fig. 12), and instead of a normal occlusion
of the teeth there will be malocelusion. The force of the inclined plane
is active, from the teeth in one arch to the teeth in the opposite arch.
We have stated that the forces of occlusion are closely related, and

Fig. 18.—Malocclusion produced by missing lateral.

this is especially true in regard to the forece of the inclined plane and
that of muscular pressure. Muscular pressure has been defined as the
force exerted by the muscles of the lips and cheeks upon the teeth. This
action is derived from the muscles of respiration, deglutition and ex-
pression. These groups of muscles exert a direct force upon the teeth,
which is different from the force exerted upon tle teeth by the muscles
of mastication. The muscles of mastication exert force on the teeth
only through the medium of the inclined planes, and it is this action of
the muscles that are attached to the ramus which causes the force of
the inclined plane to be an active forece. Therefore, in studying the
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forces of occlusion we must ever bear in mind the intimate relation
that exists between the one and the others.

Normal Approximal Contact.—The force of the approximal contact
is the foree that the approximating surfaces of the teeth of one arch
exert on the approximating surfaces of the same arch. It is different
from the forces of the inclined plane, as it acts only upon approxi-
mating teeth. For a number of years we failed to realize that there
were certain cases in which the force of the inclined plane would be
normal but the force of the approximal contact abnormal, resulting
in troublesome types of malocclusion, the treatment of which can only
be successfully accomplished by recognizing the relation of the ap-
proximal contact points (Fig. 13). After one tooth in either arch
erupts, it has a guiding influence on the approximating tooth, helping

Fig. 19. Fig. 20.

Figs. 19 and 20.—Showing missing mandibular second premolar (bicuspid).

to produce either normal occlusion or malocclusion. If two teeth
have erupted and the space remains between them for the third tooth,
the third tooth is influenced by the approximating tooth on its mesial
and distal side (Figs. 14 and 15). The force of the approximal con-
tact is probably more important in the eruption of the permanent
teeth than it is in the eruption of the deciduous teeth. It therefore
becomes necessary that the normal approximal contact of the decidu-
ous teeth must be maintained in order that the permanent teeth will
erupt in their proper position in the dental arch. A great many cases
of malocclusion are produced in the permanent teeth because this con-
dition has been overlooked.

Harmony in the Size of the Arches.—‘‘Harmony in the size of the
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arches’’ means that the teeth in the upper arch and the teeth in the
lower arch are so arranged that when in normal occlusion, each one
occupying the proper position in the line of occlusion, the line of
greatest occlusal contact will be the same in both arches. If there
is one more tooth in the lower than in the upper arch (Figs. 16, 17,
and 18), it necessarily will produce inharmony in the size of the arches,
resulting in malocclusion. Likewise, if there is a missing tooth in the
lower arch, malocclusion of the upper arch will result (Figs. 19 and
20). Malocclusion may be produced by inharmony in the size of the
arches when the inharmony is the result of the decay of the teeth,

Fig. 21.—Inharmony in size of maxillary and mandibular teeth. (Hawley.)

causing destruction of the approximal contact. Inharmony in the size
of the arches may be the result of inharmony in the size of the teeth.
One or more teeth may be too large or too small. Cases are on record
where the mandibular incisors are too large for the maxillary incisors,
thereby making the establishment of normal oeclusion and a normal
overbite impossible, on account of the abnormal approximal contact
(Fig. 21). In other cases it has been found that the maxillary incisors
would be too large as compared with the mandibular incisors. Some-
times the inharmony in the size of the teeth may be in the premolars or
canines, In those cases where the inharmony as to size exists in the
incisor region, the molars and premolars may be in normal relation
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with each other and the occlusion of the lateral halves may be normal,
and it is possible to establish a normal occlusion in the molar and pre-
molar region with a normal relation of the inclined planes and normal
approximal contact of the premolars and molars and have a compro-
mise occlusion of the incisors. There may be a slight overlapping, a
slight spacing, or a too short or too great overbite, which is the result

Fig. 22.—Posterior portion of nasal cavity and sinuses. Note position of lingual cusp of
upper molar.

of inharmony in the size of the arches and which must be considered as a
forece of occlusion that will always assert itself in some way. If there is
an inharmony in the size of teeth it can be compensated by grinding the
tooth so as to reduce the mesio-distal diameter and thereby establish
new approximal contacts and a harmony in the size of the arches. This
inharmony in the size of the teeth was first called to my attention by
ITawley and has later been proved by the work of Stanton, Rudolph
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Hanau, and Gilbert D. Fish. Their work proves that the forces of
occlusion cannot be overlooked if we hope to establish normal occlusion.

So it will be seen that very often in the loss of one of the forces
of occlusion a second one is also disturbed, finally causing an inhar-
monious action of all of them,

Fig. 23.—Typical case of malocclusion by mouth-breathing.

Fig. 24-A. Fig. 24-B.
Figs. 24-A and 24-B.—Facial deformity associated with mouth-breathing.

Normal Atmospheric Pressure.—By normal atmospheric pressure is
meant the atmospheric relations or conditions which exist in the nasal
and oral cavities during normal breathing, and the changes which occur
in deglutition and when speaking.
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With the lips closed and after swallowing, the soft palate is in con-
tact with the posterior portion of the tongue, and a vacuum is created
between the center of the tongue and the center of the roof of the mouth.
As a result of this, the air from the nasal cavities makes a downward
pressure on the floor of the nose, and becomes a factor in the downward
development of the roof of the mouth. The air pressure is also exerted
on the soft tissue beneath the chin: namely, the muscles running from
the mandible to the hyoid bone, and the soft tissues are held in place or
pushed upward, which gives a square effect to the chin that is present
in the normal breather and not found in the mouth-breather. The man-
dible is also held in place by this atmospheric pressure, as a result of
a vacuum created between the tongue and the roof of the mouth, and is
not held in position by the muscular action of the elevators of the man-
dible or the muscles of mastication, which can be proved by the simple
experiment of separating the lips and breathing through the mouth, and
noting the difficulty in keeping the mandible in position. If the indi-
vidual breathes through the nose, with each inspiration and expira-
tion a pressure is exerted on all sides of the nasal cavity. Not only is
a pressure exerted in the nasal cavity, but it is also produced in all of
the nasal sinuses (Fig. 22). As a result of atmospheric pressure the
nasal cavity is developed to its proper size, consequently this pressure
plays an important part in the development of the dental arch. In nor-
mal breathing, the proper action of the muscles of the lips, cheeks and
tongue is present, which results in the proper muscular pressure; there
fore, with the loss of normal breathing, muscular pressure is disturbed,
causing two forces of occlusion to be perverted. Such resulting maloc-
clusions as we find in distoclusion with labioversion of the maxillary an-
terior teeth (Fig. 23) are primarily the result of disturbed atmospherie
pressure and abnormal pressure of the cheeks, lips, and tongue (Fig.
24). Another very important phase of atmospheric pressure or con-
ditions and muscular action takes place after we cease speaking—we
close the lips and swallow; a vacuum is ereated in the oral cavity which
in turn forces the tongue up against the roof of the mouth and exerts
pressure upon the maxillary and mandibular tecth. In mouth-breath-
ing the tongue exerts a pressure only on the mandibular arch and
mostly upon the mandibular molars and premolars. Atmospheric pres-
sure is an active force during the whole time that the individual is
breathing. If at any time breathing becomes abnormal and the at-
mospheric pressure is disturbed, malocclusion will result. Should chil-
dren become mouth-breathers early, malocclusion will develop shortly
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after the mouth-breathing begins. Any of these forces of occlusion
acting in the wrong direction then become forces of malocclusion. Aec-
quired cases of malocclusion are simply the result of some condition that
has resulted from one or more of the forces of occlusion that have been
disturbed. Therefore, it becomes imperative that any effort toward the
correction of malocclusion must be of such a nature that it will not only
place the teeth in their proper position in the line of occlusion but, if
they are expected to stay there, all six of the forces of occlusion must be
normal and remain normal.



CHAPTER III
MALOCCLUSION

Malocclusion is the deviation from normal occlusion to such an ex-
tent as to interfere with the proper functions of the teeth.

Malocclusion may be divided into four groups: First, positions of
individual teeth that deal with the relation of the tooth to the ap-
proximating teeth, the line or plane of occlusion, and the median line
of the face. Lischer terms this group ‘‘malpositions of the individual
teeth.”” The second group is the relation of one arch to the other,
‘“‘malrelation of the arches,”” which is based on the antero-posterior
relation or the mesio-distal relation of the mandibular arch to the max-
illary arch. Third, we have ‘‘malposition of the mandible,”’ which is
based on the relation that the mandible bears to the face and cranium,
especially the relation that the condyle bears to the glenoid fossa. The
fourth division includes ‘‘malformation of the jaws and processes,’’
which includes deformities of the mandible and maxille.

Positions of Malocclusion, or Malpositions of the Teeth

‘“‘Positions of Malocelusion’’ deal with the individual teeth or the
relation of the teeth of one arch to the approximating teeth of the
same arch. The positions of malocclusion may be defined as the rela-
tion of the individual teeth to the line or plane of occlusion and the
median line of the face.

In order to be perfectly clear on this subject, we might again state
that the line of occlusion is that line with which, in form and position
according to type, the tecth must be in harmony if in normal occlu-
sion (Angle).

There are seven distinet positions of malocclusion (Fig. 25), named
from the position which the teeth occupy to the line or plane of occlusion
and to the median line of the face. The line of occlusion is divided into
the right and left half by the median line of the face.

A tooth that is too near the median line of the face or too far to-
ward the middle of the arch is said to be in mesial occlusion or mesio-
version.*

*Lischer has suggested the use of the ending “version” to apply to the malposition of the
teeth, which ending is less confusing than occlusion, the latter term being limited by Lischer
to refer to the malrelation of the arches.

42
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One that is too far in the opposite direction or toward the posterior
portion of the arch is in distal occlusion, or distoversion.

A tooth that is too far toward the lips or cheeks is in labial or buccal
occlusion, or labioversion or buccoversion. Labial occlusion or labiover-
sion is applied to the six anterior teeth and bucecal occlusion, or buccover-
sion, to the posterior teeth. "

A tooth that is too far to the lingual side of the line of occlusion is said
to be in lingual occlusion, or linguoversion.

One that is too short, that is, that has not erupted far enough to reach
the plane of occlusion, is in infra-occlusion, or infraversion.

Fig 25.—Positions of malocclusion. Heavy black lines indicate normal position. Dotted lines
indicate positions of malocclusion.
La. O.—Labial occlusion. Labioversion.
L. O.—Lingual occlusion. Linguoversion.
T. O.—Torsi-occlusion. Torsiversion.
D. O.—Distal occlusion. Distoversion.
M. O.—Mecsial occlusion. Mesioversion.
B. O.—Buccal occlusion. Buccoversion.
M. La. O.—Mesio-labial occlusion. Mesiolabioversion.

One that has grown too long is in supra-occlusion, or supraversion.

A tooth that does not occupy a proper axis in the line of occlusion is
said to be in torsi-occlusion, or torsiversion, that is, rotated on its axis.

Lischer suggests the term transversion for teeth that are transposed;
for example, when the canine is between the premolars. IIe also uses the
term perversion for impacted teeth.

We also have various combinations of these positions, for a tooth may
be too far mesial and also rotated ; it would then be in torsi-mesioversion.
Likewise, it may be in any of the other four positions. A tooth may be
in mesial occlusion, or mesioversion, not erupted far enough and also ro-
tated, in which casc it would be in mesio-torsi-infra-occlusion, or mesio-
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torsi-infraversion. Various combinations will result from various posi-
tions of the teeth. A tooth may be too far mesial, may be rotated, may
be in infra-occlusion, or infraversion, and also occupy a labial position,
in which case it is spoken of as being in mesio-labio-torsi-infra-occlusion,
or as being in mesio-labio-torsi-infraversion.

Fig. 26-A.

Fig. 26-B.
Figs. 26-A and 26-B.—Maxillary and mnndigbular molars and premolars are in linguoversion.
Lateral incisors are in linguo-torsioversion.

‘With the seven primary positions of maloecclusion it is possible for
a tooth to occupy four of them at one time. To move a tooth into the
proper position, it would necessarily have to be moved in four different
directions. So positions of malocclusion while comparatively simple
offer various complications in treatment (Fig. 26).
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Classification of Malocclusion, or Malrelation of the Arches

Classes of malocelusion deal with the relation of the mandibular teeth
to the maxillary teeth. Of course, the positions of malocclusion have
some relation in the formation of the class, the principal one being the
mesial and distal (anterior and posterior) relation of the arches. We
have shown in the study of normal occlusion that the mesio-buccal cusp

Fig. 27.—Diagram A illustrates normal arch relationship. In Diagram B, the parallelogram
a, b, ¢, d, illustrates arch malrelation in bilateral mesioclusion, and b, y, their relation in
bilateral distoclusion. (Lischer.)

C

]
}
!
!

d

Fig. 28.—Diagrams illustrating arch malrelations in unilateral distoclusion and unilateral mesio-
clusion. (Lischer.

of the maxillary first molar occludes in the buccal groove of the mandib-
ular first molar. Also, the mesio-lingual cusp of the maxillary first
molar falls into the central fossa of the mandibular first molar. The
maxillary canine occludes between the mandibular canine and the man-
dibular first premolar. The relation of the mesio-buccal cusp of the
maxillary first molar to the buccal groove has been called by Angle the
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Fig. 29.—Neutroclusion, or Class I (Angle), showing normal mesio-distal (antero-posterior,
relation of arches.

Fig. 30.—Another type of neutroclusion or normal mesio-distal (antero-posterior) relation of
arches.
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“Key to Occlusion.”’ Other cusps are just as important, but we must
select some definite points and keep them in mind in deciding whether
the teeth occupy a proper mesio-distal relation to the opposing teeth.
We must take into consideration more than one tooth in order that we
may decide whether the dental arches occupy their proper mesio-distal
(antero-posterior) relation to each other, for classification of malocelu-
sion depends upon whether the arches occupy a normal mesio-distal re-
lation or are too far forward or too far back. As the mandibular teeth
are the movable arch, we speak of them as being in normal mesio-distal
(antero-posterior) relation to the upper arch, or as being in distal (pos-
terior) relation to the upper arch, or as being in mesial (anterior) rela-
tion to the upper arch. Following this plan, malocclusion of the arches
can therefore be divided into three general classes. By three classes, we
mean that in all cases of malocclusion the lower arch must either be
normal mesio-distally, or the lower arch distal (posterior) or mesial
(anterior) to the upper. Therefore, one group of cases would in-
clude those in which there is a distal (posterior) relation of the lower
arch to the upper, and another group would include those in which
the mandibular teeth are mesial (anterior) to the upper, while still
another group would include all of those cases in which the lower
arch is neither mesial (anterior) nor distal (posterior), but is normal
in these relations.

The mesio-distal relation of the arches can be illustrated by the
use of curves or arches that represent the upper and lower dental
arch. In Fig. 28 b-c represents the upper arch and a-d the lower arch.
The Diagram A represents the normal mesio-distal (antero-posterior)
relation of the arches. The lines a to b and ¢ to d represent the normal
relation of the lower arch to the upper. In Diagram B the lines a to b
and ¢ to d represent what would happen if the lower arch was moved
forward or mesially. The lines b to y and ¢ to w represent the relations
of the lower arch to the upper if a distal or backward movement was
to take place. Cases of malocclusion that involve the mesial or distal
malposition of the arches are spoken of as bilateral cases. In some in-
stances the lower arch is shifted forward or backward on one side only.
Diagram A, Fig. 28, shows the change in the lines a to b in the distal
or backward movement of the lower arch on one side as compared with
the normal relations as shown in Diagram A, Fig. 27. Diagram B, Fig.
28, to show the change that would occur in the mesial or forward move-
ment of one side of the arch, compare the lines a to b (Diagram B, Fig.
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Fig. 31.

Fig. 32.

Figs. 31 and 32.—Normal mesio-distal relation of arches with lingual occlusion of right max.
illary molars and premolars (bicuspids) to lowers. Neutroclusion, or Class I, case.
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28) with the samie lines in Diagram A, Fig. 27. Cases of malocclusion
which are mesial or distal on one side only are called unilateral cases.
The malrelation of the arches is thercfore based on the mesio-distal or
antero-posterior relation of the lower to the upper. If both sides of
the lower arch are distal to the upper, we speak of it as a bilateral dis-
tal occlusion of the lower arch. If one side only of the lower is distal
to the normal relation of the upper we call such a case a unilateral
distal occlusion of the lower arch. On the other hand, if the lower
arch is mesial to the upper arch on both sides, we refer to it as a

Fig. 33.—Abnormal mesio-distal relation of first permanent molars with normal mesio-distal
(antero-posterior) relation of arches. Neutroclusion, or Class I, case.

bilateral mesial occlusion. If the lower arch is mesial on one side only
it is referred to as a unilateral mesial occlusion of the lower arch.

As a result of this plan of classification, all cases of malocclusion will
fall in one of the three groups that have been mentioned, which are
based on the mesio-distal relation of the arches. Various efforts have
been made to apply some short term to these groups of malocclusion
so that it would be simple and easy to designate each case of maloc-
clusion to its proper group. Angle used the numerals, I, II, III,
which is a satisfactory way to designate the groups for one who has
first learned the characteristics of each group. Better and more de-
scriptive terms have been suggested by Lischer, and adopted by the
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Fig. 34.—Maxillary left second premolar impacted b{ the drifting of molars mesially, due to
early loss of deciduous molar. Arch relations normal mesio-distally (antero-posterior). Neu-
troclusion, or Class I, case.

Fig. 35.—Showing position of impacted premolar (bicuspid).

American Society of Orthodontists,, which are neutroclusion, distoclu-
sion, and mesioclusion. The relation of the two set of terms is shown
below.

ANGLE LiscHFR

Class I is the same as Ncutroclusion
Class II is the same as Distoclusion
Class III is the same as Mesioclusion

Believing, from experience with students, that Lischer’s terms are
more descriptive, the author would suggest their general use; and
throughout this work they will be used in conjunction with Angle’s
numerals.
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Fig. 36.—Mutilated case of Neutroclusion, or Class I.

Fig. 37.—Class I, Type 1, case. Neutroclusion with bunched anterior teeth, or Complex Neu-
troclusion (Lischer).
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Neutroclusion, or Class I

Neutroclusion, or Class I, cases are those which present a normal
mesio-distal relation of the arches (Figs. 29 and 30). The anterior
teeth may occupy any of the seven positions of malocclusion, although
the majority of ncutroclusion, or Class I, cases show bunching of the
anterior teeth. Some of the teeth are in torsi-lingual ocelusion, while
others may be in labial occlusion. There is usually a narrowing of
the upper and lower arches, which would mean that the molars and
premolars are in lingual occlusion. The one outstanding feature that
is normal, regarding the teeth in this class, is that there must be a
normal mesio-distal relation of the arches as indicated by the occlusal

Fig. 38.—Class I, Type 2 case. Normal mesio-distal relation of arches. Protrusion (labial oc-
clusion) of maxillary incisors. Neutroclusion with labioversion of maxillary incisors.
relation of the upper and lower first molars. If all of the teeth are
present, it will be equivalent to saying that we have a normal mesio-
distal relation of the molars. One or both sides of the molars may be
in lingual ocelusion, or linguoversion (Figs. 31 and 32). It must also
be remembered that a normal mesio-distal rclation of the arches does
not necessarily imply a normal mesio-distal relation of the molars.
Owing to the early loss of the deciduous molar, as shown in Fig. 33,
the first permanent molar on the right side has drifted mesially, while
all of the other teeth have a normal mesio-distal relation to each other,
which shows a normal mesio-distal relation of the arches. Fig. 34 shows
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a case of an older patient, also caused by the drifting of the upper molar
forward as a result of the loss of the deciduous molar. Fig. 35 shows

Fig. 39.

Fig. 40.

Figs. 39 and 40.—Class I, Type 3 case. Normal mesio-distal relation of arches with linguo-
version of maxillary incisors to lowers. Also slight mesial occlusion of mandibular in-
cisors caused by abnormal force of the inclined planes of anterior tceth. Netroclusion with
linguoversion of maxillary anterior tecth.
the occlusal view of the case. Again there is a normal relation of the
arches, but not of the molars. Therefore, both of these cases (Figs. 33

and 34) are neutroclusion, or Class I, cases.
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Neutroclusion, or Class I, Mutilated Cases.—If any of the teeth
have been extracted or are missing, we shall often find in these cases
a normal mesio-distal relation of arches, and not necessarily a normal
mesio-distal relation of the molars and remaining tceth (Fig. 33). In
classifying cases where there is a normal mesio-distal relation of the
arches and some of the teeth have been lost by extraction, we have
to resolve the condition to what it was before the loss of the tooth,
whether it is a premature loss of a deciduous tooth or the loss of a per-
manent tooth. Such cases as have been described above are spoken of
and classified as neutroclusion, multilated, or Class I, mutilated (Fig.
326).

Types of Neutroclusion, or Class I.—Neutroclusion presents several
different types that demand special mention beeause they present char-

Fig. 41.—Class 1, Type 3 case. Neutroclusion with linguoversion of upper anterior tecth.

acteristics that demand special treatment. For convenience we have
designated them as Types 1, 2, and 3 of Neutroclusion.

Neutroclusion with Bunched Anterior Teeth, or Class I, Type 1.—
These cases are characterized by a normal mesio-distal relation of the
arches (Figs. 29 and 30). All of the teeth are in linguoversion or lin-
gual occlusion except that in certain cases we find some or all of the
canines in labioversion or labial ocelusion (Fig. 37). The upper and
lower molars and premolars are in linguoversion or lingual occlusion
and demand expansion. The maxillary molars and premolars may be
in lingual oceclusion to the mandibular molars and premolars on one or
both sides.
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Fig. 42.—Class II, Division 1 case. Bilaterally distal (posterior) relation of lower arch,
Narrow upper arch. Protruding maxillary anterior teeth. Distoclusion with labioversion of

maxillary anterior teeth.

Fig. 43.—Class II, Division 1 case. Bilaterally distal relation of lower arch.
clusion with labioversion of maxillary anterior tecth.

Bilateral disto-
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There is a condition of the teeth that might be deseribed as ‘‘bunched.’’
These cases may be called complex neutroclusion.

Neutroclusion with Labioversion of Upper Incisors, or Class I, Type
2.—Cases belonging to this type are characterized by a normal mesio-
distal relation of the arches, protruding maxillary anterior teeth (Fig.
38), bunched mandibular anterior teeth and narrow upper and lower
arches. The maxillary and mandibular molars and premolars usually
occupy the proper bucco-lingual relation to each other. The patient is
or has been at some time a mouth-breather, or has a lip-habit.

Fig. 44. Fig. 45.

Figs. 44 and 45.—Class II, Division 1 case. Malocclusion shown in Fig. 43. Short upper lip,
abnormal muscular pressure, mouth-breathing.

Neutroclusion with Linguoversion of Upper Anterior Teeth, or Class
I, Type 3.—Ilere we find a normal mesio-distal relation of the arches
(Fig. 39). The maxillary incisors are in linguoversion or lingual oc-
clusion to the mandibular (Fig. 40), with bunching of the maxillary an-
terior teeth and lack of development in the premaxillary region. The
teeth of the mandibular arch may be bunched or occupy a nearly normal
approximal relation to each other (Fig. 41). The lower lip appears prom-
inent because the upper lip is underdeveloped as a result of the position
of the maxillary teeth.

Any of these types of neutroclusion, or Class I, may be complicated
by mutilations.
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Fig. 46.

Fig. 47.

Figs. 46 and 47,.—Class II, Division 2 case. Bilaterally distal (posterior) relation of lower
.arc!n. Retruding or bunched maxillary incisors. Distoclusion with linguoversion of maxillary
incisors.
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Distoclusion, or Class II

Distoclusion, or Class II, cases of malocclusion are those that are
characterized by a distal (posterior) relation of the lower arch. Class
II cases are divided into Division 1 (Angle), or distoclusion, with labio-
version of the maxillary anterior teeth (Lischer); and Class II
Division 2 (Angle), or distoclusion with linguoversion of the maxillary
anterior teeth (Lischer).

Distoclusion With Labioversion of Maxillary Incisors, or Class II,
Division 1.—Division 1 cases are those that are characterized by a dis-
tal relation of the lower arch to the upper, the width of a premolar
(Figs. 42 and 43). Instead of the mesio-buccal cusp of the maxillary
first molar oceupying a mesio-distal relation corresponding to the bue-
cal groove of the mandibular first molar, we find it ocecupying a mesio-
distal relation corresponding to the buccal embrasure between the
mandibular first molar and mandibular second premolar. The other
characteristics of Class II, Division 1, are as follows: A narrow upper
arch, protruding anterior teeth, a mandible that is deficient, an un-
derdeveloped or receding chin, abnormal muscular pressure, a short
upper lip and mouth-breathing (Iigs. 44 and 45). Mouth-breathing
has disturbed the other forces of occlusion, especially muscular pres-
sure, which has resulted in allowing the maxillary anterior teeth to
protrude in the upper arch and in permitting them to remain in an
undeveloped condition bucco-lingually. The underdeveloped mandible
and the receding chin are the result of the distal occlusion of the
mandibular teeth and the abnormal action of the muscles.

Distoclusion With Linguoversion of Upper Anterior Teeth, or Class
II, Division 2.—Class II, Division 2 (Figs. 46 and 47) is characterized
by the distal relation of the lower arch to the same extent as in Di-
vision 1. The other characteristics are directly the opposite. We
have an upper arch that is nearly normal in width with retruding and
bunched anterior teeth. The mandible is more nearly normally de-
veloped and the chin is not receding. We have normal pressure of
the lips and cheeks and normal action of the tongue and normal
breathing. The difference between Division 1, Class II, and Division
2, Class II, is the result of the difference between normal and abnormal
muscular pressure. In order to more clearly enumerate the differences
between Division 1 and Division 2, they are given in tabulated form
opposite cach other in the following table:
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Fig. 48.

Pig. 49.

. Figs. 49 and 50.—Class 11, Division 1, Subdivision. Unilaterally distal (posterior) relation of
lower arch (left side of lower, distal; right side. normal). Protruding superior anterior tecth.
Unilateral distoclusion with labioversion of maxillary anterior teeth.
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DIVISION 1.

Bilaterally distal relation of the
lower arch.

Protruding anterior maxillary teeth.

Narrow upper arch.

Undersized chin.

Undersized mandible.

Abnormal muscular pressure.

Abnormal atmospheric pressure.

Mouth-breathing.

Subdivision of Class II, Division I.

Unilaterally distal with the same
characteristics as Division 1.

One side of the lower arch is in nor-
mal mesio-distal relation to the

upper.

Crass IT

DIVISION 2.

Bilaterally distal relation of the
lower arch.

Retruding and bunched maxillary an-
terior teeth.

Upper arch nearly normal in width.

Normal-sized chin.

Normal-sized mandible.

Normal muscular pressure.

Normal atmospheric pressure.

Normal breathing.

Subdivision of Class II, Division 2.

Unilaterally distal with the same
characteristics as Division 2.

One side of the arch is in normal
mesio-distal relation to the upper.

Both Division 1 and Division 2 of Class II sometimes show a distal
relation of the lower arch present on one side only. It may be on
either the right or the left side according as the etiological factors
have been present. These cases of Division 1 and Division 2 are
therefore called subdivisions, or unilateral distoclusions, and are
named as Class II, Division 1, Subdivision; or Class II, Division 2,
Subdivision; or just reversing them and saying Subdivision of Di-
vision 1 of Class II, or Subdivision of Division 2 of Class II. These
subdivisions are spoken of as being unilaterally distal. The other
characteristics are exactly the same as found in Division 1 and Di-
vision 2 (as shown in table). For example, a subdivision of Division
1, Class II (Figs. 48 and 49) would be a case in which we had a nor-
mal mesio-distal relation of the arches on one side, with a distal rela-
tion of the lower arch on the other, a narrow upper arch, protruding
anterior teeth, an underdeveloped mandible, a receding chin, abnor-
mal muscular pressure and abnormal breathing. A subdivision of
Division 2 of Class II (Figs. 50 and 51) would be a case in which the
lower arch was distal on one side, on the other side normal mesio-
distally, an upper arch nearly normal in width, retruding and bunched
maxillary incisors, a mandible of nearly normal size, a normal chin,
normal muscular pressure, normal atmospheric pressure and normal
breathing. It does not matter, so far as the classification is concerned, °
whether the right or left side in these subdivision cases is normal or
abnormal mesio-distally (Figs. 52 and 53).
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Fig. 50.

Fig. S51.

Figs. 50 and S51.—Class II, Division 2, Subdivision. Unilaterally distal relation of lower
arch. Right side, normal; left sidc, distal. Bunched superior anterior teeth. Unilateral disto-
clusion with linguoversion of maxillary incisors,
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Fig. 52.

Fig. 53.

Figs. 52 and 53.—Class II, Division 2, Subdivision. Unilaterally distal rclation of lower
arch. Left side normal; right side, distal. Normal lip pressure is bunching anterior teeth. Uni-
lateral distoclusion with bunching maxillary anterior teeth.




MALOCCLUSION ' 63

Mesioclusion, or Class IIT

Mesioclusion, or Class III, cases are those that are characterized by
the mesial relation of the lower arch to the upper arch the width of
one premolar (Fig. 54). The mesio-bucecal cusp of the maxillary first
molar occupies a mesio-distal relation which corresponds to the buecal
embrasure between the mandibular first and second molars.

Class III presents a division and subdivision, which is a bilateral
mesioclusion and a unilateral mesioclusion, and also three types.

Class III, Type 1.—These cases present a mesial relation of the
lower arch to the upper (Figs. 55 and 56). The teeth in each arch
present an even alignment, with practically no torsiversion in either

Fig. 54.—Class III. Mesial (anterior) relation of lower arch. Mesioclusion.

arch. Each dental arch is very nearly the correct shape, and if
viewed separately from the occlusal view, the true condition of the
malocclusion would not suggest itself (Figs. 57 and 58). There is an
appearance of the lower arch having moved forward from a normal
occlusion to one that is mesial. The lip pressure is normal and we
have normal breathing.

Class III, Type 2.—The lower arch is mesial to the upper the width
of one premolar. The maxillary teeth are in good alignment with little
torsiversion (Iigs. 59 and 60). The mandibular incisors are bunched
and in lingual relation to the upper. The patient is a normal breather
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with normal lip habits. This type presents less facial deformity than
any of the other types of Class III, or mesioclusion, because the man-

Fig. §5.

Fig. 56.

Figs. 55 and 56.—Class III, Type 1. Bilaterally mesial (anterior) rclation of lower arch with
fairly even alignment of the maxillary and mandibular teeth. Bilateral mesioclusion.

dibular anterior teeth are bunched and there is little overdevelopment
of the mandible.
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Class ITI, Type 3.—The lower arch is mesial to the upper the width
of one premolar (Fig. 61). The upper arch is underdeveloped and
the anterior teeth bunched and in lingual occlusion to the lower. The
mandibular teeth are in fairly good alignment.

Fig. 57.

Fig. 58
Figs. 57 and 38.—Class III, Type 1. Showing even alignment of teeth in each arch. Bilateral

mesioclusion with even alignment of the teeth.
The facial deformity is very marked in these cases owing to the over-
development of the mandible and the underdeveloped premaxille.
Unilateral Mesioclusion, or Class III, Subdivision.—These cases are
characterized by a mesial relation of the arch on one side and a normal
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Fig. 59.

Fig. 60.

Figs. 59 and 60.—Class III, Type 2. Bilaterally mesial relation of lower arch. Bilateral mesio
clusion with bunched mandibular anterior teeth,
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relation, mesio-distal on the other (Figs. 62, 63 and 64). The positions
of the anterior teeth may resemble any of the types deseribed under the
division. Owing to one side of the arch being in normal mesio-distal
relation and the other in mesial relation, there is a tendency for a

Fig. 61.—Class III, Type 3. Bilaterally mesial relation of lower arch. Bunched maxillary
anterior teeth. Small upper arch. Mandibular teeth in fair alignment. Bilateral mesioclusion
with bunched maxillary anterior teeth.

cross-bite to be present in the region of the incisors, which produces
a great amount of abrasion of the incisal edge of those teeth. Subdi-
vision cases of Class IIT also cause an abnormal relation in the median
line of the upper and lower arches.
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Fig. 62.

Fig. 63.

Figs. 62 and 63.—Class III, Subdivision. Unilaterally mesial relation of lower arch. Right
side, normal; left side, mesial, unilateral mesioclusion.
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Unilateral Mesioclusion and Distoclusion.—There are some cases
that are mesial on one side and ‘distal on the other. This type of cases
has been incorrectly called ‘“Class IV.”” The case shown (Figs. 65 and
66) is of that type. The etiologic factors are not understood in regard
to these conditions. After a careful examination of this case, the
author is eonvineced that the trouble was entirely with the relation of
the teeth and not with the relation of the condyle to the glenoid fossa.
There may be some patients in whom the mandible may be overde-
veloped on one side, or the condyle may occupy an anterior relation to
the glenoid fossa on one side ; but it is more probable that the deformity
is in the arches and not in the mandible. .

Fig. 64.—Front view of Class III, Subdivision, or unilateral mesioclusion.

Malformation of the Jaws and Their Processes, and Abnormal Relation
of the Mandible to the Maxille

In the study of malocclusions, we find some conditions that ean be
accurately described only hy taking into consideration the relation of
the mandible to the face and cranium. e then speak of those condi-
tions as ‘‘malposition of the mandible.”” Some of these conditions in-
clude an entire malposition of the mandible as shown by the relation
of the glenoid fossa to the condyle. Others may be a relative condition
only, which may be complicated by lack of development in the body of
the mandible that gives the appearance of a misplaced mandible. In
those cases where we find an anterior position of mandible, Federspiel
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Fig. 65.—Unilaterally mesial and dista! relation of lower. Incorrectly called Class IV. Uni-
lateral mesioclusion and distoclusion.
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has suggested the term mandibular anteversion. He has also suggested
the term mandibular retroversion for those cases in which the man-
dible is distal. Figs. 67 and 68 show a case taken from Lischer’s prac-
tice which he describes as mandibular retroversion of which the disto-

Fig. 66.—Occlusal view of case, with lower arch unilaterally mesial and distal.

clusion is only a symptom. There are cases on record that show a me-
sial relation of condyle to the glenoid fossa.

In considering the malformations of the mandible and the maxilla,
it is hard to determine which is the cause and which is the effect. Cer-
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Fig. 67.—Mandibular retroversion. The bilateral distoclusion is merely a symptom. (Lischer.)

Fig. 68.—PFrofile of case shown in Fig. 67. (Lischer.)
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Fig. 69.—Right side of skull with mesioclusion, or Class IIT; also showing a malformation of the

mandible.

Fig. 70.—Left side of skull with mesioclusion and malformation of the mandibie.
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Fig. 71.—Mandibular curvature. (Lischer.)

Fig. 72.—Profile of case shown in Fig. 71,

(Lischer.)
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Fig. 73-A.—Macromandibular development. Note the symmetrical, well-developed upper arch;
the bilateral mesioclusion is merely a symptom of the lower jaw deformity. (Lischer.)

Fig. 73-B.— Profile of case shown in Fig. 73-A. The mandible is too long and its angle too
obtuse. (Lischer.)
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tain types of malocclusion will produce an overdevelopment or an un-
derdevelopment of the mandible, while certain others will hate a
similar effect on the maxilla. However, in considering these facial de-
formities, we are compelled to recognize the malformation of the parts.
The .close relation existing between the malposition of the arches and
the malformation of the jaws is shown in Figs. 69 and 70. It will be
observed in this case that the position of the condyle is normal, as
nearly as it is possible to determine. A greater malformation of the
mandible in a case reported by Lischer is shown in Figs. 71 and 72.
This condition he has termed mandible curvature.

Deformities of the jaws may present themselves as developments,
for which the terms macro- and micro- serve admirably. If it is an over-
development of the mandible it is called macromandibular. Such a
case is shown in Figs. 72 and 73. The teeth are in mesioclusion with
little torsiversion of either the upper or the lower. The profile shows
the overdevelopment of the mandible very plainly. We also find cases
in which the mandible is underdeveloped, which is described as microman-
dibular development. Figs. 74 and 75 show such a condition.

An overdevelopment of the maxille is termed macromazillary devel-
opment, while an underdeveloped maxille is a micromaxzillary develop-
ment. An extreme case of underdevelopment of the maxillee and there-
fore micromaxillary development is shown in Figs. 76 and 77.

In considering the malrelations of the jaws and the maldevelopment
of the body of the mandible, the maxille, and their processes, we must
be careful not to confuse one with the other. An overdevelopment of
the mandible might be mistaken for a mandibular anteversion. The
author is of the opinion that the cases shown in Figs. 69, 70, 72, and 73
are abnormal developments of the mandible and not mesial positions
of the condyle. Care must also be observed in studying cases that present
an underdevelopment of the mandible, so as not to confuse them with
retroversion of the mandible which is quite a rare condition. Fig. 78
shows a case of distoclusion with underdevelopment of the mandible in
which the condyle occupies a normal relation to the glenoid fossa and is
therefore not a case of retroversion of the mandible.

In the study of the mesial and distal relations of the lower arch, we
must use every means at our command to prove that so-called disto-
clusions are not mesial occlusions of some of the upper teeth. Figs. 33
and 34 show cases in which the upper molars have drifted forward. By
observing the malrelation of the approximating teeth and the arch re-
lations as shown by the teeth that are in normal position, a correct
diagnosis can be made. However, in some cases a correet diagnosis of
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Fig. 74 —Micromandibular development. Note the torso-linguoversion of the maxillary lateral
inciso;s, )encroaching on the cuspid spaces. The maxillary incisors are not in labioversion.
(Lischer.

Fig. 75.—Profile of case shown in Fig. 74.—The mandible is too short in body and ram.
(Lischer.)
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IFig. 76.—Micromaxillary development.

Note the marked arrest of development, complicated L)

deficiency in the number of teeth. (Lischer.)

Fig. 77.—Profile of case shown in Fig. 76. (Lischer.)
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Fig. 78.—*“Class II skull.” Iower arch distal. Distoclusion,

Fig. 79. . Fig. 80.
Figs. 79 and 80.—Skull showing normal mesio-distal relation of arches. Right side shown
in Fig. 80. Left side of skull shown in Fig. 79, showing what appears to be distoclusion but is

a mesial relation of the upper teeth, (Hellman.)
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Fig. 81.—Occlusal view of skull shown in Figs. 78 and 79. (Hellman.)

Fig. 82.—Normal skull.

the conditions is more difficult. Fig. 79 is the left side of a skull that
presents a normal mesio-distal relation of the arches. The ocelusion
appears to have been practically normal before the teeth were lost. The
condyle appears in the normal position and the mandible is also normal.
Fig. 80, the right side of the same skull, shows what may be called a
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distoclusion or a distal relation of the lower arch on the right side.
However, in examining the occlusional view of the skull (Fig. 81), it
will be observed that the upper teeth on the right side occupy an anterior
position in the skull as compared with those on the left side. By com-
paring the relation of the first molars to the bases of the zygomatic
arches, the difference in the relation of the two sides can be seen. Just
what would cause this abnormal development, we have no way of de-
termining at the present time in this case.

In examining a large number of skulls, the author has found none
that shows a distal relation of the condyle, although this condition may
exist. In considering the positions of the condyle, it is well to remember
the relation that exists between the shape of the teeth and the shape of
the condyle and glenoid fossa. As a result of malocclusion and of the
movements of the mandible, the shape of the condyle will change, but
the change in shape will always be in keeping with the occlusion and be
limited by the ligaments that form the temporomandibular articulation.
In studying the malpositions of the mandible, the anatomy of the parts
must be kept in mind and the normal relation of the condyle as shown in
Fig. 82.

In considering the classification of malocelusions in the order of their
frequency, we find that malpositions of the teeth are first in number,
then we find malrelations of the arches, third, malformations of the jaws
and processes, and last in number and frequency of occurrence, malpo-
sitions of the mandible.

Malocclusion and Facial Deformities

The close relation between malocclusion and the development of the
face must always be considered in the classification. In fact, we may
state that there is an equally important relation existing between normal
occlusion and normal development of the face. Various writers have
agreed that the teeth play a greater part in the production of beauty in
the face than any other organs or parts of the face. It would be very
difficult to conceive of a really ugly face if the teeth were in normal
occlusion, or of a really beautiful face if the teeth were in decided posi-
tions of malocclusion. However, there are a great many factors that
enter into the development of the face, and it is very difficult to make a
set and fast rule by which to judge either facial deformity or facial
beauty.

We must recognize in the beginning the relation that the head forms
will have on the facial outlines of the patients, as well as the influence
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that age will have on the development of the facial profile. The various
changes that oceur in the mandible as the individual grows older, and
which are shown in textbooks as being the result of age, are familiar to
all. The evolution of the profile is illustrated in Fig. 83.

The principal changes that are observed from infancy to old age
are the result of changes occurring in the dentition. In the child, we

A B C
Fig. 83.—Evolution of the Profile. (A) Infancy; (B) Maturity; (C) Senility, (Lischer.)

Fig. 84.—Cephalic Index. (4) Negro, index, 70, dolichocephalic; (B) FEuropean, Index, 80,
mesocephalic; (C) Samoyed, index 85, brachycephalic. (Lischer, after Tyler.)

find the lower part of the face short until the teeta begin to erupt and
then we notice the increase in length that is observed in the adult. With
the loss of the teeth, the face again shortens and we find the character-
isties of old age.

The shape of the face will also be influenced to a certain extent by
the shape of the cranium and the cranium can be classified according
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to a plan used by anthropologists. The cephalic index is employed,
which is the relation of the length of the ecranium from forehead to the
back as compared with the width on the head between the ears. The
length is made to represent 100, and the breadth is made to represent
a fraction of that measurement. When the head is broad there will be
a tendency for the cranium to become more rounded, and as a rule the
face will also be more rounded than in the narrow cranium. The cra-
nium is classified, according to the cephalic index, when the breadth
across the cranium from the ears is more than eighty per cent of the
length as the brachycephalic; when the breadth is less than seventy-five
per cent of the length it is classed as dolychocephalic; and when the
breadth is between seventy-five and eighty per cent of the length, it is
termed mesocephalic (Fig. 84).
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Fig. 85.—Facial Index. (A4) Negro; (B) Caucasian. (Lischer, after Camper.)

Racial characteristics are also seen in the study of the facial profile,
and the various facial angles as found in different races are shown in
Fig. 85, which is made after the Dutch anatomist, Camper. By study-
ing A in Fig. 85 it will be seen that the angle of the mouth and nose
diverges away from a straight line, while B approaches the straight line.

The projection of the teeth and the lower part of the face is also in-
fluenced by the race, and the amount of that protrusion can be studied by
the gnathic index. The three distinet variations of facial protrusion
or projection of the teeth and the lower part of the face are represented
in Fig. 86. Fig. 864 shows a skull with a great protrusion of the teeth,
and is therefore termed prognathic; Fig. 86B shows one with less pro-
trusion but still far from a straight line, and is termed mesognathic;
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while Fig. 86C shows a face that closely approaches the straight lines,
and is therefore termed orthognathic. It must be remembered that race
will influence the various facial angles, and malocclusion may cause
facial deformities that will resemble the various conditions that have
been mentioned.

The racial characteristies that can be clearly seen in the various races
can also be followed to a lesser extent in the different nations. It is a
well-known fact that people of different localities have facial develop-
ments that distinguish them from people of other localities. Fig. 87
shows various head and face forms as found in some of the nations of
EFurope. Fig. 88 represents the different facial characteristies as found

Fig. 86.—Gnathic Index. (A) Prognathic; (Bl) Mc:;ognalhic; (C) Orthognathic. (Lischer, after
Flower.

in some of the blond and brunette races. Owing to the mixing of races
we find the various racial characteristics blended together so that it will
not always be easy to pick out the pure types. This blending of races
and nations often produces types that do not resemble either of the par-
ents. Consequently it becomes necessary to study each face as a law
unto itself, and in order to do so it is imperative that we have some idea
of what constitutes the normal. In the first place, it is very difficult to
define a beautiful face, as beauty is to a certain extent a question of
education. What one person would consider beautiful would not be so
considered by others, and this is equally true in the study of facial
forms. However, there are certain anatomic factors that enter into the
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Swiss, Basle. Index 64. Norwegian, Aamot. Index 75.
German, Baden. Index 83. Hungarian, Thorda. Index 88.5.
Lapp, Scandinavia. Index 94. French, Savoy. Index 96.

Fig. 87.—Illustrating the relation between face-form and head-form.

(Lischer, after Ripley.)
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I'eutonic type (Norway). Pure blond.

Alpine type (Austria). Blue eyes, brown hair. Index 88.

Mediterranean type (Palermo, Sicily). Pure brunet. Index 77.

Fig. 88.—The three European racial types. (Lischer, after Ripley.)
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human face which must be considered and which go toward the forma-
tion of a pleasing whole. In studying a face, we should do so from at
least two views, the front and the profile. In some instances we find
faces that present a pleasing outline if viewed from the front, but when
viewed from the side, some part is out of harmony with some other part.
This is often true in the study of conditions associated with maloeclusion
of the teeth.

The principal parts of the face are shown in Fig. 89. The mento-

Lo vl

Yig. 89.—Principal features in the face, the relations of which may be altered by orthodontic
treatment. Front view. (a) Mentolabial sulcus, (b) angle (angulus oris), (¢) upper lip, (d)
check (bucca), (e¢) nasolabial sulcus, (f) tip (apex nasi), (g) base (basis nasi), (h) frontal
eminence, (i) root radix nasi, (j) dorsum (dorsum nasi), (k) ala (ala nasi), (/) nostril
(nares), (m) philtrum, (») aperture (rima oris), (o) lower lip, (p) chin (mentum). (Lischer)

labial sulcus (a) is located between the lower lip and the chin. The de-
velopment of this suleus is greatly influenced by the position of the roots
of the lower teeth. The angle of the mouth, angulus oris (a), is in-
fluenced by the position of the anterior tecth and also by the width of the
arch in the canine region. In cases of maloeclusion where the arches are
narrow and the canines in lingual occlusion, the angles of the mouth
will be close together and the lips more or less wrinkled. The angles of
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the mouth will also be greatly influenced by breathing, depending upon
whether the patient is a normal breather or a mouth-breather. The posi-
tion and development of the upper lip (¢) depends upon the teeth and
breathing. There are certain lip habits that will produce malocclusions,
and the action of the lip itself may produce its overdevelopment, which
will cause an unpleasing expression of the face. The upper lip of mouth-
breathers is very short and thin, owing to the lack of use that it receives

Fig. 90.—Principal features of the face. Side view. (a) Mentolabial sulcus, (b) angle
(angu?us oris), (¢) upper lip, (d) cheek (bucca), (e) nasolabial sulcus, (f) tip (apex nasi),
(g) base (basis nasi), (k) frontal eminence, (i) root (radix nasi), (k) ala (ala nasi), ()
nostril (l)lares), (m) philtrum, (n) aperture (rima oris), (o) lower lip, (p) chin (mentum).
(Lischer.

in such individuals. The cheek, bucca (d), may be influenced by the
amount of fat present and exerts some pressure on the teeth, in turn
counteracted by the tongue. In a few cases the author has seen the cheek
so full of adipose tissue that it would exert sufficient pressure on the
teeth to narrow the dental arches. The naso-labial sulcus (e) is formed
by the junction of the cheek, the lip, and the nose. The development of
this region will be changed by the abnormal development of any of the
parts mentioned. The canine tooth also takes part in the development of
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the naso-labial suleus, and in individuals who have lost the canine the
sulcus becomes more noticeable.

The development of the tip of the nose (apex nasi) depends upon the
normal development of the nasal septum and premaxillary bones, as well
as of the nasal cartilages. The tip of the nose will also be influenced by
mouth-breathing, and it is exposed to all kinds of injuries resulting from
physical violence, it may be displaced and thus may have an unpleasing
effect on the rest of the face. The base of the nose (g9) depends upon
nasal breathing for its proper development. In mouth-breathers the
base of the nose remains narrow, the skin is tightly drawn, and we have
a very unpleasing appearance. The frontal eminence is a very noticeable

Fig. 91.—Facial cast of boy nine years of age, with normal occlusion. (Parsons.)

part of the face but is not influenced by the tecth. It may, however, be
taken as an indication as to what the development of the face should have
been in those patients who have decided malformations of the teeth and
jaws. The root of the nose (i), located at the base of the frontal bone,
depends for its development upon normal breathing, and also upon the
proper development of the frontal sinus with which it is closely asso-
ciated. The dorsum of the nose (j) may present a variety of shapes,
ranging from pug to Roman, and may also be influenced by racial char-
acteristics. Like the tip of the nose, it is subject to injury, which may
change its shape. Abnormal developments that influence the develop-
ment of the septum will also play some part in shaping the dorsum of the
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nose. The ala nasi, or ala, of the nose (k) is largely influenced by en-
vironment. In persons who have been mouth-breathers we find that the
ala is not developed normally, and it remains thin and flabby. This thin-
ness and flabbiness of the ala has been thought by some to be a contribut-
ing factor toward continued mouth-breathing, owing to the fact that the
ala is not sufficiently developed to prevent the atmospherie pressure from
shutting off the nasal tract. In normal breathers the ala is well devel-
oped and gives a strong expression to the face. The nostril (1) depends
upon the development of the surrounding parts for its shape. The phil-
trum (n) plays a great part in the beauty of the face and is dependent
upon the position of the teeth for its shape. The development of the
nose, the development of the lips, and in fact the development of all of
the parts around the oral cavity will influence the philtrum. The aper-
ture of the mouth (n) will be of a size and shape in keeping with the

Fig. 92.—Models showing the occlusion of the tceth of Vig. 91. (Parsons.)

lips. In some individuals we find an aperture that is quite small and the
dental arches large, while in others the reverse may be truc. The lower
lip (o) is a great factor in the beauty of the face. No part of the face
adds so much to the expression as do the lips, and the lower lip is equally
as important as the upper. In fact, in some respects the lower lip is
more of a factor in producing malocelusion of the teeth than is the upper.
In lip habits, we find that the lower lip is the one that does the most
harm. Mouth-breathers, as a rule, have thick lower lips, which are held
between the lower and the upper anterior teeth, with the result that the
maxillary anterior teeth are forced outward. In mesioclusion cases, the
lower lips play a great part in foreing the mandibular incisors lingually
if the patient is a normal breather. The lower lip covers the mandibular
anterior teeth and overlaps the incisal third of the maxillary ineisors,
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therefore exerting a direct pressure on the labial surfaces of the upper
teeth in the normal breather. The chin (p) has long been recognized as
an important factor in the development of the face, and people have been
classified according to the development of the chin as having strong or
weak characters. As the chin is the anterior part of the mandible it will
be more or less affected by everything that affects the mandible. In
cases of distoclusion with mouth-breathing, the chin is greatly under-
developed, while in cases of mesioclusion the chin will be overdeveloped.
In unilateral cases of malocclusion, in cases in which there is an unequal
development of the two sides of the mandible, we find that the chin may
be deflected to one side or the other. In cases of neutroclusion, charac-

Fig. 93.—Normal type of face with normal occlusion. (Lischer.)

terized by underdevelopment of the dental arch, the chin will suffer in
development beecause the mandible will be small.

Fig. 90 shows a profile of the face with the same anatomical mark-
ings as are found in the front view of Fig. 89. This profile, as well as
the front view, probably gives the artist’s conception of what he con-
siders a normal face should be. The two views also show the necessity of
having both a front and a side view of each patient. The front view is
a very good face and shows each of the parts normally developed. Some
might object to the size of the mouth, but from an anatomic standpoint
the author considers that the mouth is of the proper size and that the
face is nearly normal. The profile view, from an anatomie standpoint,
is not as good, as the lower part ot the face is too weak. The mandible,
the chin, and the lower lip are too receding for a face that has a normal
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set of teeth, and if the teeth are receiving proper use, and the subject
has normal breathing. However, Fig. 90 only shows how difficult it is to
select a definite type of beauty or of face to please everyone.

It is equally as difficult to decide just what the normal face is, for
we have shown that racial characteristics enter into the question to such
an extent that we are unable to choose a standard type. It is conceded
that the best balanced faces are those that have all of the teeth present
and the teeth in normal occlusion. However, in examining people with
normal occlusions we find that the faces differ in varying degrees and
that all are not equally beautiful.

What might be considered beautiful by one person would not be so
considered by another. The African negro is probably considered beau-

Fig. 94.—Prominent chin, with normal denture. (Lischer.)

tiful among his own people, but he would not satisfy the sense of the
beautiful in the European. Also certain developments that are in har-
mony in one face would be out of harmony in another. Some faces are
in balance with pug noses, other faces look well with Roman noses, but
to reverse the noses on the respective faces would be to create very un-
pleasing facial expressions.

In order to arrive at any conception of what a face should be, it is
necessary to study a large number of faces of various types. Fig. 91
shows the facial cast of a boy of nine, which may be considered to be
nearly normal. The forchead, the nose, the lips, and the chin, all show
that the boy is a normal breather and in order to have the development
of the face that he has, he must possess a nearly normal ocelusion of the
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teeth. The occlusion of the teeth is shown in Fig. 92. In comparing this
face with the one shown in Fig. 90, the author prefers the face of the boy
to the artist’s conception, since his idea of a normal face is based on the
anatomic parts that as a whole go to make up the face. Some of us
might claim that the mouth and lower part of the face in Fig. 91 is too
heavy, but it must be remembered that a boy at the age of nine has his
permanent incisors, that the arches should be wide, and that the mouth
should be full.

Angle has stated that the best harmony and the best balance of the
face will be found in those individuals who have normal occlusion of
the teeth. The author believes this to be true, but it does not prove
that all individuals with normal occlusions will look alike. Fig. 93

Fig. 95.—Receding chin, with normal denture. (Lischer.)

shows another type of face that has normal occlusion of the teeth. It
will be observed that this type of face closely approaches the type shown
in Fig. 91.

Fig. 94 shows a type of face that possesses a prominent chin and nor-
mal occlusion of the teeth. The development of the chin and mandible
in this type of face is, in the author’s opinion, the result of use. We
find this type of chin in individuals who are public speakers, actors,
lawyers, and others who have used the muscles of speech to a great ex-
tent. In fact, it has been said by anatomists that the development of
the chin in man has been the result of speech. The observation of the
author is in keeping with this statement, and the type of face shown in
Fig. 94 is such as is found in those who are normal breathers and also
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public speakers. It would be impossible to have the development of the
chin to the extent as shown in an individual who is a mouth-breather.
The use of the teeth as organs of mastication has also played a part in
the formation of the face shown in Fig. 94.

Fig. 95 illustrates the type of face with a receding or weak chin, but
which has a normal ocelusion. With these individuals, the teeth are in
normal positions but the functions of the teeth have been neglected to
such an extent that the supporting structures have never developed.
These patients are normal breathers, and the maxille have developed
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Fig. 96.—Photographs of 12 year old patient before treatment. (Tanzey.)

enough so that normal breathing is possible. The mandible and chin
have not developed because of the lack of use in mastication, and the
muscles of speech have also been inactive. People of this type are not
forcible speakers, for if they were the chin would develop to the proper
size. The lack of proper development is seen in the mento-labial sulcus
and the mental eminence. The normal occlusion of the teeth and the
normal respiration give the upper and lower lip a good expression, but
the weakness is in the mandible and chin.

In studying facial development associated with malocclusion, we find
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that certain types of malocclusion always give certain types of facial de-
formity. With a certain malocclusion, there is always a certain action
of the muscles, a certain manner of breathing and a certain action of the
teeth in mastication, so that the facial development associated with mal-
occlusion is always easily understood and recognized. In other words,
if given a model of a case of malocclusion, it is possible in a great number
of cases to describe or draw the type of face that the patient possesses.

Cases of neutroclusion, with underdevelopment of the arches, always
show a lack of development in the anterior part of the face. There is a
pinched expression around the mouth, too short a distance between the
corners of the mouth, and the lips present a wrinkled appearance as if

Fig. 97.—Type of malocclusion present in Fig. 96.

there was too much material in the lips and they were wrinkling. The
ale of the nose are more or less underdeveloped, are too close together,
and the mouth seems too small for the face. This, in brief, is the facial
expression if the patient is a normal breather. Such a type is shown
in Fig. 96. Note the pinched expression of the lips and mouth, and this
is what is always found in this type of malocelusion as shown in Fig. 97.

We find a characteristic facial deformity in those patients who are
mouth-breathers and who still have a normal mesio-distal relation of
the arches. Such a face is shown in Figs. 98 and 99. The short upper
lip is characteristic, the lower lip is often tucked in and rests against
the lower teeth, and owing to the fact that the pressure of the tongue
is abnormal, or rather absent, the lower teeth are forced lingually by
the action on the lower lip. The edges of the upper incisors rest against
the lower lip, and they are forced labially. The mandible and chin may
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he underdeveloped. The cusps of the teeth are generally long and well
developed, which accounts for the fact that the arches are in normal
mesio-distal relation when the patient is a mouth-breather.

Fig. 98. Fig. 99.

I'igs. 98 and 99.—Facial casts of patient with neutroclusion, who was mouth-breather. (Parsons.)

Fig. 100.—Models of patient shown in Figs. 98 and 99. Neutroclusion. Patient was mouth-
breather, with abnormal lip action. (Parsons.)

The facial deformities that are present in neutroclusion are very

similar, but the development of the lips may be different and will

change the facial type to a certain extent. Fig. 101 shows the facial
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development of a boy ten years of age. The upper lip is not funec-
tionating as it should and does not mcet the lower lip, as a result of
which the mouth is open and the face has the so-called idiotic stare.
The lower lip is also abnormal in action and falls away from the upper
teeth. The lower lip when occupying its proper position should cover
the lower teeth and part of the upper teeth. It will be observed that
the upper and the lower lips are thickened, and associated with this type
of thick lips is an abnormal action of the glands of the lips. The saliva
is viscid and stringy. The mucous glands of the lips are often closed

Fig. 101.—Showing abnormal function of the lits due to malroesition of tihe incisors. (Lischer.)

and abnormal, which accounts for the thickness of both the upper and
the lower lips. If the lips were used properly, the action would have a
beneficial result on the mucous glands, and the lips would become thin-
ner. The facial expression of this patient is made more objectionable by
the spacing of the upper teeth, which in this type of lips is generally
the result of abnormal frenum. Observe in this case that the lower lip
does not rest against the upper teeth as in Fig. 102. This face shows
an abnormal development of the lips, which may be found in cases of
neutroeclusion with labioversion of the anterior teeth or may be present
in distoclusion cases. Such lips are characteristic of mouth-breathers
who have a comparatively normal action of the mucous glands and are



98 PRACTICAL ORTHODONTIA

therefore not thickened as is seen in Fig. 101. In Fig. 102, the lower lip
lies in contact with the upper teeth, which accounts for some of the pro-
trusion of the upper teeth. As the upper lip is short it exerts no re-
straining influence on the upper teeth, which are forced outward by the
lower lip. The irritation of the lower lip against the upper teeth has
been responsible for the thickening of the lip, which cause is different
from that which produces the condition in Fig. 101.

Certain types of malocclusion are sure to produce certain facial de-
formities. In cases of ncutroclusion with linguoversion of the maxillary
incisors (Class I cases with the upper ineisors in lingual relation to

Fig. 102.—Shows malformation of the lips; note especially the cxtreme deficiency of the upper
lip; female 13 years old. (Lischer.)

the lowers), as shown in Fig. 103, we find that the lower lip is very
prominent and that the upper lip is underdeveloped because of the
lingual relation of the maxillary anterior teeth. The facial development
is shown in Fig. 104. These cases very much resemble mesioclusion,
or Class III, cases, and this is still more true when the maxillary incisors
are in such a position that the patient can not close the jaw and make
the molars occlude without allowing the mandible to be pushed for-
ward. The author has scen cases of this type where, if the patient
closed the jaws naturally, the maxillary and mandibular incisors would
occlude edge to edge. It was impossible for the patient to retract the
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Fig. 103.—Neutroclusion complicated by linguoversion of the maxillary incisors, age eleven.

(Lischer.)

Fig. 104.—Facial deformity of case shown in Fig. 103.

(Lischer.)
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Fig. 105.—Neutroclusion, or Class I, with lingual relation of the maxillary incisors to lower

the face, the prominent chin, the thick lower lip, and the greatev full-
ness of the upper lip that is seen in Fig. 104. The difference in the ap-
pearance of the upper lip in the faces as shown in Figs. 104 and 105 is
that in Fig. 104 there is more linguoversion or lingual position of the
maxillary incisors than there is in Fig. 105. In Fig. 105, the maxillary
incisors are lingual slightly, but not enough but that it is necessary for
the patient to protrude the mandible when the molars are brought to-
gether.

In those cases of neutroclusion complicated by linguoversion of the

maxillary and mandibular anterior teeth (Class I with bunched anterior
teeth), we have a facial deformity that consists of a lack of development
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around the lips (Figs. 106 and 107). These patients may be normal
breathers, as was the patient from which Fig. 107 was made. The action
of the lips is normal, but owing to the lack of development in the incisal
regions of the upper and lower arch, the lips are sunken, they have not the
proper contour, and a similar appearance exists as is found upon the ex-
traction of some of the anterior teeth.

Fig. 106.—Neutroclusion complicated by linguoversion of the anterior teeth, age twelve.
(Lischer.)

Neutroclusion, or Class I, cases present many combinations of mal-
occlusion of the antcrior teeth, and as a result of which we find an al-
most endless variety of facial deformities. A rather common condition
of the teeth is shown in Fig. 108, in which we have a normal mesio-distal
relation of the arches with infraversion or lack of occlusion of the upper
anterior teeth. These cases may be the result of abnormal habits of the
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Fig. 107.—Facial deformity of case shown in Fig. 106. (Lischer.)

Fig. 108.—Neutroclusion complicated by infraversion of the anterior teeth, age sixtcen.

(Lischer.)
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tongue or lips; they may be the result of the elongation of the molars at
the time of the eruption of the second molars; or they may be associated
with deformities of the maxilla and mandible as the result of rickets,
and there may be some glandular disturbance of the ductless glands.
Whatever the etiologic factors are, the facial deformity is always well
marked and is similar to that shown in Fig. 109.

In neutroclusion, or Class I cases, and when the patients are mouth-
breathers, we find abnormal action of the lips, protruding maxillary
anterior teeth, an underdeveloped chin, a narrow upper arch and lack

Fig. 109.—Facial deformity of neutroclusi(ci:m.' chomglicatcd by infraversion of anterior teeth.
ischer.

of development of the nose—all of which has an unpleasing influence
upon the face (Fig. 110).

To one familiar with the effects of maloeclusion upon the face, it
would be easy to conceive of the malocclusion present with the facial
deformity as shown in Fig. 110. The abnormal action of the lips has
had an influence upon the teeth until at the present time the malocclu-
sion is so great that the lips cannot be closed over the teeth, which
will allow the malocclusion to become more pronounced. The lack of nor-
mal action of the muscles of mastication and the resulting lack of use has
allowed the mandible to remain underdeveloped. The upper arch is nar-
row, as is also the nasal cavity in these cases (Fig. 111).
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Another type of facial deformity that is not found as often as those
that have been mentioned is shown in Fig. 112. These cases call for
very careful study in regard to etiology and treatment. The mal-
occlusion consists of a prominence of the maxillary and mandibular
teeth, which is generally associated with narrow arches. Early lack of
development of the osseous systems and lack of development of the
mandible and maxille have played a part in the lack of development
of the face.

In considering facal deformities as related to malocclusion, we have

Fig. 110.—Facial deformity of case shown in Fig. 111. (Lischer.)

so far only spoken of those cases that have a normal mesio-distal re-
lation of the arches. It is to be expected that as soon as we come to
those cases that have abnormal relations of the arches that the condi-
tions will become more marked and the facial deformities greater.
Fig. 113 shows a decided facial deformity, protruding upper anterior
teeth, short thick upper lip, and a thick lower lip. Mouth-breathing
is present, which accounts for most of the facial deformity. The mal-
occlusion associated with the facial deformity shown in Fig. 113 is
shown in Fig. 114. The distal relation of the lower arch can be readily
seen, and the protruding upper incisors that are the result of abnormal
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lip action are very apparent. The lower lip has pushed the upper
teeth outward, causing spaces between all of them. The extreme de-
formity in this case has been the result of abnormal action of the lips,
and not so much the result of the distal relation of the lower arch.
In proof of this Fig. 115 shows another case of distal relation of the
lower arch, and the distal relation is as great as it is in the previous
casc. By comparing Fig. 115 with Fig. 114 it will be scen that each

Fig. 111.—Neutroclusion complicated by labi[t‘wen{‘sior; of the upper incisors, female, age sixteen.
(Lischer.

lower arch is equally distal. The difference in the facial outlines, as
well as the different actions of the lips, can be seen by comparing Fig.
116 with Fig. 113. The facial deformity present in the distal relation
of the lower arch is very much the same, and differs only as the action
of the muscles differs, and as to whether the patient is a normal or an
abnormal breather. In those patients who are able to close the lips
and breathe through the nose, we find that the upper lip is longer and
that the chin is better developed as a result of the normal breathing and
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normal lip action. The greatest deformity is lack of development in the
region of the mandibular incisors, which results in an abnormal mento-
labial suleus. Such a facial deformity is shown in Fig. 117.

Lischer shows a facial deformity that is due to a ‘‘malposition of
the mandible; the distoclusion of the lower arch is merely a symp-
tom.’’ This is shown in Fig. 118. It will be noticed that the lips are
closed, which indicates that the patient is at least able to breathe
through the nose part of the time. The chin is better developed
than the chin of the patient shown in Fig. 117.

Patients suffering from distoclusions or distal relation of the lower

Fig. 112.—Facial type of neutroclusion complicated by labioversion of the maxillary and
mandibular anterior teeth. (Lischer.

arch soon become cognizant of their facial deformity and often try to
conceal it by holding the mandible in a false position.

The malocclusion in Fig. 119 is a case of complete distal relation
of the lower arch, with some protrusion of the maxillary anterior teeth.
The result of the malocelusion upon the facial lines is shown in Figs.
120 and 121. The underdevelopment of the mandible is very notice-
able, as is the receding upper lip. In fact, the entire lower part of
the face is greatly underdeveloped, and the face has the appearance
of distoversion of the mandible or a distal relation of the mandible.
There is no direet evidence to prove that the mandible is any farther
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Fig. 113.—Showing adenoid appearance. (Duckworth.)

Fig. 114.—Showing abnormal relation of molars and extreme protrusion of the maxillary incisors.
(Duckworth.)
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Fig. 115.—Distoclusion with labioversion of maxillary incisors. (Barr.)

Fig. 116.—Facial development of case shown in Fig. 115. (Barr.)
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distal than it should be, but the chin is greatly receding regardless of
the position of the mandible. The patient early recognized the facial
deformity and acquired the habit of holding the mandible forward
as is shown in Figs. 122 and 123. This position was the position of the
mandible while speaking and during all of the hours of the day ex-
cept when masticating. The effect on the facial lines by changing
the position of the mandible can be readily seen by comparing Figs.
120 and 121 with Figs. 122 and 123.

The facial deformity accompanying mesioclusion, or Class III, cases
is very well understood. It is one of the facial deformities with which

Fig. 117.—S8hows malrelation of the Tower lip to the upper, and abnormal mento-labial sulcus, due
to distal relation of the lower arch; male 14 years old. (lischer.)

the public has been familiar for some time. The overdevelopment of
the mandible that accompanies these cases has been deseribed by various
names and has been thought to be the result of a great many condi-
tions that have played no influence on it whatever. The facial de-
formity is very similar in all of these cases, the principal differences
being in the extent of the overdevelopment of the mandible and in the
variation in the angle of the ramus. Fig. 124 shows what may be con-
sidered a typical case of such a deformity. Another similar condition
is shown in Fig. 125. A greater number of these conditions could be
shown, but they are so similar that it would only be more or less a
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repetition. Other cases of this type can be found in the chapter on
Classification and Treatment.

Facial deformities accompanying maldevelopment of the parts are
often more noticeable than those that have resulted from malocclu-
sion. Ankylosis of the mandible, which may be the result of accident
or disease, by limiting the movement of the mandible contributes to
the underdevelopment of the same. Such a condition is shown in Fig.
126. It has long been known that use has played a great part in the
development of the mandible, and that lack of use has had the oppo-
site result. This is shown in the above case. The effect of use when

Fig. 118.—Deformity due to malposition of the mandible; the distoclusion of the lower arch is
merely a symptom; male 11 years old. (lLischer.)

there is a unilateral limitation of movement is shown in Fig. 127
causing a very unpleasing unilateral facial development.

Abnormal congenital development of the maxilla and mandible pro-
duces a number of facial deformities, harelip and cleft palate being
the most common. The entire absence of the mandible has been re-
ported by some writers. A case of extreme facial deformity shown
by Blair is reproduced in Fig. 128.

Malocclusions therefore produce so many different facial deformi-
ties, that it is only to be expected that a great many people who seek .
the services of an orthedontist, do so with a view of having the ap-
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Fig. 119.—Distoclusion, or Class II. (Parsons.)

Fig. 120. Fig. 121.

Figs. 120 and 121.—Facial views of patient with mandible in masticating position. (Parsons.)

Fig. 122, Fig. 123.

l;‘igs. 122 and 123.—Mandible protruding to overcome facial deformity present, and shown in
igs. 120 and 121. (Parsons.)



112

PRACTICAL ORTHODONTIA

Fig. 124.—Mesioclusion, or Class ITI, with macromandibular development. (Fernald.)

Fig. 125.—Facial deformity in mesioclusion, or Class III, case.

(Parsons.)
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Fig. 126.—Facial deformity duc to close ankylosis at S years, which resulted from an injury at
3 years. (DBlair.) .

Fig. 127.—Facial deformity produced by lack of use. (Blair.)

pearance of the face improved. As a diagnostic aid, Lischer has made
several suggestions, which are here shown.

In ncutroclusion cases, in which we have a lack of development of
the alveolar process with a greatly crowded condition of the teeth, by
placing wax under the lips as shown in Fig. 129 it is possible to give some
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idea of what the change will be in the face. Fig. 130, a and b, shows the
appearance of the lips before and after the placing of the wax. In disto-
clusion cases with protruding anterior teeth, such as we find in Fig.
131-g, the mandible can be protruded until the tecth are brought into the
position shown in Fig. 131-b, which is a position assuming a normal me-
sio-distal relation of the arches. The facial deformity is shown in Fig.

P s e 1

Fig. 128.—Retraction of the mandible accompanying a branchial fistula of the first clefts. (Blair.)

132-a, and the resulting change produced by the forward movement of
the mandible is shown in Fig. 132-b. _

The resulting changes produced by the treatment of mesioclusion cases
cannot so easily be demonstrated, owing to the fact that it is impossible
for the patient to retrude the mandible sufficiently far to show any im-
provement.
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Fig. 129.—Shows Lischer’'s method for estimating in advancc the probable effect of an orthodontic
treatment; compare with Fig. 130. (Lischer.)

Fig. 130.—Photographs of patient before and after the use of the wax models shown in Fig.
129-b. (Lischer.)
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Fig. 131.—Method employed in distoclusions; compare with Fig. 132 @ and . (Lischer.)

Fig. 132.—Photographs of patient shown in Fig. 131 & and b, note change in profile in b.
(Lischer.)



CHAPTER IV
ETIOLOGY OF MALOCCLUSION

Etiologic factors of malocclusion may be divided into two groups,
based upon the time in which the factor occurs and the manner of the
occurrence. As to time, they are divided into inherited, congenital,
and acquired. As to manner, they are divided into local and general.
General causes are also called constitutional.

QGeneral or Constitutional Causes

General or constitutional causes of malocelusion include those that
affect the general functions or metabolism of the individual to such
an extent as to interfere with the development of the teeth or the sur-
rounding structures supporting the teeth. There are a number of
discases that affect the general health of the individual to such an ex-
tent as to interfere with the normal forces of occlusion and therefore
produce malocclusion. There are more general diseases that affect
the development of the complete dental apparatus one way or an-
other than was formerly supposed to exist. There are a few that pro-
duce conditions that are known to have a direct bearing upon maloc-
clusion. First would be included all of those diseases of childhood
that are accompanied with high temperatures. Scarlet fever, measles,
chicken-pozx and similar discases are known to exert a deleterious effect
upon the epithelial structures. They affect the formation of the enamel
of the teeth to such an extent as to produce atrophy of the enamel
organ, thereby causing a tooth that is faulty in shape, which in turn
destroys the force of the inclined plane or the approximal contact.
Syphilis has long been considered as a disease that produces atrophy
of the enamel organ, and there is little doubt but that it does produce
certain forms of crowns, which have been referred to as ‘‘Hutchinson’s
teeth,’’ but there arc also a great many other discases that produce the
same kind of crowns. In some cases, the general disturbance may be
so great as to destroy the tooth germ entirely, which would then pro-
duce a cause of maloccelusion, namely, missing teeth.

Rickets is another general diseasc that produces a great many cases
of malocclusion. Rickets is a discase of malnutrition characterized
by faulty bone formation. As a result of the faulty bone formation

: 117
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proper support is not provided for the tecth. The teeth being sup-
ported by a faulty calcified alveolar process, have not enough support
to prevent them from assuming a position of malocclusion under the
stress of mastication. The muscles of mastication exert force upon
the bone which results in deformity of the bone. The body of the hone,
as well as the alveolar process, is abnormal and the pull of the muscles
of mastication causes the mandible to straighten out at the angle, which
results in an elongated and deformed mandible. Blair considers such
deformities of the mandible as a sure indication of early rickets. The
alveolar process is greatly thickened, as shown in Fig. 134, and this
thickening of the alveolar process can be scen as thick ridges-in the
living individual. The gums are thick and more or less inflamed. In
those cases where a thick alveolar ridge is encountered the practitioner

Fig. 133.—Skull of opossum that suffered from rickets. (Bebb's Collection.)

should be careful in making promises as to what the final outcome of
the case will be; for in rickets the teeth can be moved, but they will
move to some position of malocelusion under the stress of mastication
just as easily as they move with an appliance. Rickets has been de:
seribed as a disease of childhood, but it may also make its appearance
in the middle-aged, and several cases have been reported in pregnant
women and in nursing mothers. It is plain to be scen that if the
mother was rickety the teeth of the child would be doubly affected.
With rickets, the deciduous teeth erupt late, and there is a general
deformity of the skull and jaws in the more extreme cases. However,
children may have rickets and the disecase not be diagnosed as a general
disturbance and still the disease will be the cause of extreme maloc-
clusions. We have stated that the deciduous teeth are erupted late
and the conditions with regard to malocclusion are made worse, owing
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to the fact that the deciduous teeth are lost early. The roots are ab-
sorbed without any abparent reason. With regard to the permanent
teeth, they erupt late, and if the disease is rather marked, owing to the
deformed jaws and processes, they take extreme positions of malocelu-
sion. The upper arch is always narrow and contracted with a tendency
to the formation of thick ridges in the palate located to the lingual
side of the molars and premalars. The lower dental arch is usually
wide in the molar and premolar region, with the crowns of the teeth
turned in and the apices of the roots turned bucecally. Rickets may

Fig. 134.—Superior maxilla of ape that died from rickets. (Bebb’s Collection.)

be present for only a short time, but this will be long enough to dis-
turb some of the forees of occlusion, which will cause the malocclusion
to start, and the case will then be made worse by other conditions
that develop later in life. It must be remembered that, as rickets is
a disease of malnutrition, it is found in the two extremes of society—
the rich and the poor. The great middle class who have sufficient of the
coarser foods and are able to live in good surroundings are free from
rickets as compared with the poor who have to live in the poor sur-
roundings and with the rich who have sufficient food but food of the
improper kind. It is from this latter class that most of the orthodontic
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Fig. 135.

Fig. 136.

Figs. 135 and 136.—Malocclusion in which therc was a history of rickets.
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cases are seen in private practice with rickets. It must also be remem-
bered that we may find the disease in varying degrees of severity, and
as a result of this the disease will produce different types of malocclu-
sion depending upon the other causes that may be present.

It has long been recognized that the early loss of the deciduous
teeth would produce malocclusions, and as this is one of the conditions
that is always present in rickets, we have little doubt that rickets has
produced many cases of malocclusion in which this primary cause has
never been recognized. The predisposing factors in the production of
malocclusion are made more manifest, when we remember that the
late eruption of the permanent teeth always causes maloeclusion and
that it is also one of the results of rickets. Patients who are rickety
are also prone to be mouth-breathers and to suffer with enlarged ton-
sils and adenoids. In fact, the hypertrophy of lymphoid tissue is an-
other link of the chain of conditions that is found in rickets and an-
other of the conditions that produces malocelusion. Figs. 135 and 136
show a case of malocclusion in which there was a history of rickets,
and the malocclusion is typical of those conditions. The upper arch
is narrow, with thick gums and alveolar processes, wide lower arch in
the region of the molars and premolars. The facial development of
the patient showed a deformed mandible; one in which the angle was
made obtuse by the action of the muscles of mastication. In treating
this case the teeth moved very easily, and in retention they moved to
new positions of malocclusion just as easily. More will be said in re-
gard to these conditions under treatment.

Tuberculosis also produces conditions that affect the teeth, but they
are not so scvere as those produced by rickets and the results are al-
most directly opposite. A child suffering from tuberculosis will erupt
the deciduous and permanent teeth early. After a deciduous tooth
takes its place, the root will not be absorbed as it should and the per-
manent tooth will take a position somewhere to the side of it. How-
ever, the deformity caused by the prolonged retention of a deciduous
tooth does not produce the harm that the ecarly loss of the deciduous
tooth would produce.

The reason why these two constitutional diseases should act as they
do has not been fuily explained, but a great many who confine their
practice to the diseases of children have tabulated the conditions as
herein mentioned.

Another constitutional condition producing malocelusion is the faulty
development of the child, which may be the result of several conditions.
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Under the head of faulty development may be considered conditions
that arise from faulty cell metabolism or improper growth of the
youngster which may be the result of conditions that are acquired
or congenital. In fact, it has been suggested by some writers that
even hereditary influences may cause an ill effect upon the develop-
ment of the child, which will result in malocclusion. This does not
mean that the malocclusion of the teeth themselves is an inherited
condition but that owing to imperfect germ cells or germ cells that
are below par the child will develop and possess a physical organism
which is not capable of withstanding the influences surrounding him,
with the result that he develops improperly or poorly and as a further
result, malocclusions of the teeth are present. In these conditions
malocelusion is not only present but there is a lowered physical state
of the entire individual, in fact, the child is below normal in every
respect. From a biologic standpoint this condition may be compared
with what would take place if we were to plant a seed of a plant that
did not have the proper quality. In other words, if we should select
the seed from a plant that had grown in an environment that rendered
the plant below normal, we would expect the next gencration of those
plants raised from that same sced to be of a poor physical quality. As
a result of this faulty cell metabolism, faulty development may be the
result of the union of germ cells that do not possess as much vitality
as is ordinarily possessed by germ cells that are said to be one hundred
per cent perfect. Therefore, a great many constitutional conditions
that would affect the general metabolism of the individual may be the
result of unhealthy germ cells or rather are produced by the union of
germ cells that are below par. As a result of this we may say that
certain types of malocelusion or certain constitutional conditions that
will influence malocclusion have their beginning with the union of the
germ cells. In other words, we would not expect a child who was the
result of the union of two germ cells that were below par to develop
in the same physical manner as a child who was the result of a union
of healthy germ cells. Therefore, the child from the germ cells that are
below par will develop all manner of physical ailments and show ab-
normal and retarded development in every respect, and of course among
these will be the maldevelopment of his teeth and their supporting
structures.

Another factor that influences the development of malocelusion, be-
cause it influences the cell metabolism, is the condition that may be
said to be congenital. In other words, if during pregnancy the mother
is below par, improperly fed and improperly nourished, it will affect
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the development of the child to such an extent that the child will also
be poorly developed and poorly nourished. It is a well-known fact that
the calcification of the deciduous teeth, and certain of the permanent
teeth, begins before birth.  Therefore, if beforc birth, the mother is
poorly nourished we would expect improper calcification of the decidu-
ous teeth and some of the permanent teeth and improper calcification of
the mandible and the maxilla as well as the disturbance of other gen-
eral organs.

It is a well-known fact that children born of mothers who have
been forced to do a large amount of physical labor during pregnancy,
who are overworked and underfed, give birth to children who show
physical imperfections in a great many respects. While some of these
physical conditions may be apparent, there are other conditions that
pass unnoticed but which exert a deleterious influence later in the life
of the child, and this influence may make itself apparent by the pro-
duction of deformities in the teeth and jaws. Certain constitutional
conditions that may be said to be congenital have been acquired from
the mother during pregnancy and they play a very important part in
the development of malocclusion, although the maloeclusions may not
make their appearance until much later in the life of the child. It
must also be remembered that the child who has been improperly nour-
ished during embryonic life will also be subjected to a greater degree
to the influences of environment, and will be more susceptible to dis-
case than the child who developed from the embryo that was properly
nourished. As a result of this, we shall find that some conditions
will produce malocclusions in one child, while a similar condition would
be thrown off and have no apparent effect on another child. It must,
therefore, be remembered in studying the etiologic factors of maloe-
clusion that a great many cases that are obscure as to the cause really
have their beginning in the embryonie period and are the result of
constitutional conditions that developed during the embryonie life. Cell
metabolism or faulty development plays a much greater part than has
been supposed. The long period of time during which it can aect, and
is in an active state, and every angle of the physieal and embryologic
development of the child make it a factor to which more attention must
be given, one which must be recognized to a greater extent than hereto-
fore. We might therefore divide constitutional conditions into three
periods. Constitutional conditions or developments that are the result
of conditions of health transmitted by the germ cells or are the result
of the physical vitality of the germ cells at the time of fertilization;
constitutional conditions that may arise during the congenital period
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and that are the result of environment or physical conditions in which
the mother lived; and last, constitutional conditions that are the result
of environment in which the child lives. The third factor plays a
great part in the production of malocclusion, and of course will play
a part depending to a certain extent upon the other two factors.

However, it is a well-known fact that children may have developed
normally as the result of hereditary influences, as a result of the trans-
mitted physical conditions of the germ cells, and during the congenital
or prenatal period, hut that they will develop malocclusions as a re-
sult of the environment in which they live. These environments pro-
duce malocelusions as constitutional disturbances, owing to the faect
that the environment affects the entire physical condition of these
voungsters. As a result of these environments in which the child lives
and as a result of constitutional conditions that are produced thereby,
we may say that a certain number of malocclusions are the result of
civilization.

One of the greatest factors in the production of malocclusion today,
acting in a constitutional manner, is the effect of food and diet upon
the teeth directly and upon the constitution as a whole. In order for
the osseous structures or calcified tissues to develop, the children must
have the proper kind of food, and a large number of civilized youngsters
do not have the proper kind of food. The children of the better class
of people or the rich people are particularly liable to be affected in this
manner because the child is very likely to eat food containing a large
amount of starch and sugars, a large amount of meat, and food that
contains very little of calcified tissue-builders. Foods should be used
that contain lime, salts, and similar substances, such as are present in
whole-wheat bread and also present to a large extent in certain vegeta-
bles and vegetable fibers. As a result of improper diet, the osseous strue-
tures of the individual will not be properly developed, on account of the
fact that the eating of this improper food does not require the proper
usage of the jaws. It is a well-known fact that for any organ to be de-
veloped it must be used, and this is equally true in regard to the teeth
and their supporting structures. The child is not receiving the food
that requires the proper mastication, so the tecth are not used and pres-
sure is not brought to bear upon the teeth, and therefore no pressure is
transmitted to the alveolar process and the struectures supporting the
teeth.

As the tecth are not properly used, there is not the proper circulation
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to the parts and therefore not the proper development. Associated
with the improper usage of the teeth or lack of use will also be a lack of
action brought to bear on the museles surrounding the teeth and jaws.
As a result of disuse there is a lack of muscular development, a lack of
the stimulating influences produced by muscular activity, and the en-
tire face and jaws of the child do not develop properly because of this
lack of function. We see a great many children who have perfectly
normal deciduous teeth as far as the shape of the teeth and the shape of
the arches are concerned, and everything indicates if they would live
properly and in the proper environment that they would have a normal
permanent dentition. However, without any apparent reason, so far as
we can find direct pathologic factors, the child does not develop, its
face does not grow properly and the dental apparatus is not developed
sufficient to accommodate the permanent teeth. This lack of dental de-
velopment is the result of faulty cell metabolism and the lack of growth
that is produced by the lack of use. We maintain that this is the result
of the lack of use, because in the early life of the child he had the phys-
ical development that produced a normal set of deciduous teeth. Every-
thing indicates that he started out along a normal path of develop-
ment but that for some reason, between the time of eruption of the
deciduous teeth and the eruption of the permanent tecth, something
has gone wrong in nature’s plan and the permanent dentition has not
developed to a normal shape and size. This something that has gone
wrong is in the majority of cases the result of the environment in
which he lives, the lack of use to which the teeth have been put, the
lack of function of the muscles of mastication, and a general lack of
development that has been produced by lack of use. In other words,
the malocclusion has been the result of the environment in which he
lives, and that environment has affected the constitutional develop-
ment or conditions of the youngster to such an extent that malocclu-
sions are present. We find that malocclusions make their appearance
in different races provided that the races live in such an environment
as we have described. We find that malocclusions are present among
the civilized Indians who are living in luxury, among the negroes who
are living as white people live, so we can safely say that racial charac-
teristics are neither a preventive of maloeclusion nor a producer of it.
Many malocelusions are the result of the environment in which the in-
dividual lives, the result of disuse that affects the constitutional devel-
opment, and thereby produces the maloecclusion.
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In examining skulls of ancient races, such as the one shown in Fig.
137, which is the skull of an old Indian, we find the teeth well de-
veloped, the jaws well developed, and a large amount of wear shown
in the teeth. If the modern individual used his teeth in such a man-
ner as the semi-savage used his, a large amount of malocclusion that
is the result of environment and lack of use would disappear and nor-
mal occlusions would be much more common in the civilized man than
they are at present. It must be remembered then that a large num-
ber of the obscure cases of maloeclusion have their origin and faulty

Fig. 137.—Showing well-developed jaws and wear of teeth as a result of use.

cell metabolism in a faulty development and that this faulty develop-
ment may reach far back into the period that may be said to be the
period of environment in which the child lives, to be a congenital con-
dition that has been acquired during embryonic life, or even to be a
constitutional condition that may be produced by the physical nature
or condition of the germ cells. Constitutional conditions as the cause
of malocclusion must have a much greater study than they have re-
ceived in time past.

Another factor that is the cause of faulty developments and that
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plays a part in the development of malocclusion is disease of the duct-
less glands of which very little is known. It is known that diseases
of the pituitary bodies have a tendency to produce overdevelopment
and are especially liable to produce overdevelopment of the mandible.
Not only will it produce overdevelopment of the mandible but it will
affect the development of the other bones of the face to a certain ex-
tent, but the overdevelopment of the mandible is more apparent, be-
cause in the development of that bone we have the malocclusion pro-
duced directly. A great many cases of so-called mesioclusion, or Class
IIT, have been the result of the development of the mandible, which
really are conditions arising from overgrowth of that bone, and there-
fore are a macromandibular development. Diseases of the thyroid will
produce a lack of development of the osseous structure and very proba-
bly a great many of our patients who show a lack of osseous develop-
ment are children who are suffering from thyroid deficiency.

In a prognosis of these conditions it is well to be on our guard and
not to make too positive a statement as to what can be done in the
treatment of malocclusion, for very often the maloeclusion is the re-
sult of the constitutional condition that may at the present time be be-
yond the control of even internal or general medicine. The known
faets at present seem to indicate that a larger number of malocclusions
are produced by constitutional conditions and that instead of maloec-
clusion being purely a local proposition as the result of disturbed me-
chanical factors, as was formerly supposed, we have to admit that a
great many malocclusions are the result of disturbed cell metabolism,
which is now considered as the first and most important force of occlu-
sion. Furthermore, if normal cell metabolism cannot be established
the malocclusion will be more or less permanent and the treatment of
it unsatisfactory.

Another constitutional factor that plays a great part in the produe-
tion of malocclusion, which has been referred to indirectly, is that
which is the result of early feeding of the youngster. We refer par-
ticularly to the prevalence of malocclusion in bottle-fed babies as com-
pared with the children who are breast-fed. Bottle-fed babies are prob-
ably improperly nourished, owing to the fact that the modified milk that
they receive does not contain some of the elements that are present in
mother’s milk, even though chemical analysis would seem to indicate
that it is the same. In the investigations made by Hellman, extending
over a number of years, he has found that malocclusions in bottle-fed
children are much more numerous than malocclusion in normally fed
children. Therefore, malocclusion, instead of being the condition that
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may arise during the few years of child life, is probably the result of
conditions that extend over the entire developmental period of the
youngster, beginning with the germ cells, and extending over a period
of time until the death of the individual. In other words, there is no
period in the life of the person when he is existing either as a single
cell or as a complete organism, that the constitutional conditions can-
not be manifested, and there is no period during that time when con-
stitutional conditions may not occur that will produce malocelusion of
the teeth.

Local Causes

Local causes of malocclusion are those that act directly within the
oral cavity and its parts. They include such conditions as affect the

Fig. 138.—Showing nasopharynx, hard and soft palate, and location of adenoids shown at X.
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teeth and surrounding structures. At first it would secm casy to sep-
arate local from constitutional causes and a number of those conditions
are easily separable. However, there are other conditions that may be
said to be both local and constitutional, and it is hard to determine which
may have been the primary cause. In discussing constitutional causes,
we stated that rickets caused an carly loss of the deciduous teeth and
the tardy eruptions of the permanent teeth. These two things would
act locally while the cause of them would be constitutional. But, as be-
fore stated, these local conditions are the result of a constitutional con-
dition. Mouth-breathing has long been given as a local cause of maloe-
clusion because it disturbs the muscular and atmospheric pressure and
acts directly upon the surrounding structures. The majority of cases
of mouth-breathing are caused by hypertrophy of the lymphoid tissue
located in the naso-pharynx, also known as the pharyngeal tonsil (see
Fig. 138). Therefore the real cause of the mouth-breathing is the ade-
noids, which may be the result of a constitutional condition or of the
environment in which the child is living. The local disturbance is the
direct cause of the malocclusion, but the factor that caused the ade-
noids may have been overlooked. When we look at some causes in this
light we are forced to admit that the line between the local and con-
stitutional causes blends togecther to such an extent as to be almost in-
separable. However, the majority of malocelusions are surely the re-
sult of local disturbances or the result of environment. As there are
a great number of local causes, this subject will be discussed more
thoroughly later. We will now take up a different plan of classifica-
tion of causes.

Inherited, Congenital and Acquired Causes

The causes of malocclusion may be divided again into three groups,
according to the time in which they originate or according to the time
of origin. They arc hereditary, or inherited, congenital, and acquired.

Inherited Causes.—An inherited condition is one that is transmit-
ted from the parent to the child. An inherited malocclusion would be
one that was present in the parent and transmitted to the offspring.
Owing to the fact that much has been written on the inheritance of
malocclusion, it will be necessary to review some of the theories for and
against, as advocated by authorities formerly and at the present time.
The evidence may be divided into biologic and clinical. From the
standpoint of biology, anatomy, histology and embryology, there is no
evidence that malocclusion is ever inherited. The author has seen but
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few cases of malocclusion that were not the result of some congenital
or acquired cause. A child inherits a great many things from its par-
ents. It inherits a great many characteristics. A child with white par-
ents is white; a child with negro parents is a negro; a bird hatched
from a duck egg will be a duck and one from a chicken egg will be a
chicken. A child also inherits certain conditions that have been the
result of the working of environment upon the human race for a great
number of years. A child inherits a certain number of things that make
up the dental apparatus. The teeth are so arranged as to be in normal
occlusion. Any deviation from normal occlusion is the result of some
acquired or congenital condition. It is a well-known fact that character-
istics that arise spontaneously and that are spoken of as variations are
not as a rule transmitted unless they are a decided advantage to the
offspring. Any variation that is not impressed upon the germ cell will
not be transmitted. Each individual germ cell possesses a certain
amount of chromatin that presides over inheritance. In order that a
child may inherit malocclusion, the malocclusion must be impressed upon
the chromatin of the germ cell. We have no evidence that such a thing
can occur. After the union of the male and female pronucleus, the em-
bryo develops as a separate organism in which is contained the sum
total of all the characteristics earried by the male and female germ cell.
The offspring may resemble one or the other of the parents, or may be
a blending of the two; if a blending of the two, the offspring will not
exactly resemble either parent. The author does not feel that any other
condition can occur, as no other conditions except those above mentioned
can be found anywhere in biology. On the other hand those who advo-
cate the inheritance of malocclusion, and a certain number of men do.
maintain that certain types of malocclusion are transmitted.

One type is called family traits. They refer to such conditions as
the protruding of the lower teeth, or mesioclusion cases, or protrusion of
the upper teeth, or distoclusion with labioversion of the maxillary an-
terior teeth. We do find Class II, Division 1 cases in parents, uncles
and aunts, and sometimes in several of the children, but it has not been
the result of inheritance. These cases have been produced because each
one of those individual children and each one of their parents, uncles
and aunts who have distoclusion with labioversion of the maxillary an-
terior teeth, have lived in exactly the same environment and the same
pathologic conditions have been acquired as a result of those environ-
ments, which have disturbed the forces of occlusion so as to produce
that particular type of malocclusion. Therefore, such conditions as
are grouped under the head of family traits by other authors are not the
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result of the transmission of the malocclusion, but the result of acquired
conditions that are the same in each individual.

Certain constitutional diseases may also produce malocclusions in the
child that are the same as those present in the parent. Rickets is one
of the diseases that often affects both the child and the parent, and
because the child has the same malocelusion as the parent the mal-
occlusion is charged to inheritance when it is the result of disease. A
certain type of malocclusion that is prevalgnt in one of the royal fam-
ilies of Kurope has often been attributed to inheritance when clinical
facts indicate that the entire family has suffered from rickets.

Certain forms of malocclusion are sometimes found in different mem-
bers of the same family and the cause of the condition may often be
obseure. However, because we cannot locate the trouble, does not prove
that the malocelusion is inherited. The author has seen three cousins
in three different families who had very peculiar malocclusions, all
very similar, and nothing could be found that should produce such a
condition. The author has seen all of these cases under treatment, and
the treatment of all has been very slow and unsatisfactory, which would
indicate some constitutional condition was playing an important part
in the production of the malocelusion. The malocclusions are not pres-
‘ent in any of the male cousins of the family. Unfortunately, from a
scientific standpoint, the three families are small, which reduces the
law of average so much as to make it useless.

Cases with the same type of malocclusion may be present in chil-
dren of the same family and inherited factors may be thought to be
the cause of these conditions, but at the present time, we have not suf-
ficient knowledge to prove that they are the result of inheritance.
Figs. 139 and 140 are those of sisters that present very similar maloc-
clusions. Figs. 141 and 142 represent the right sides of the same cases.
The cause of these cases may be difficult to determine, but it probably
was the same constitutional condition or the same acquired factors in
cach case, and not the result of inheritance.

We find another class of conditions mentioned by those who advo-
cate the inheritance of malocelusion, which class has been called the
intermarriage of races or the miring of types. They maintain that a
eertain number of malocclusions that are very often found are the result
of the marriage of parents who are of different physical size. For in-
stance, they say that a child will often inherit the teeth of a large father
and the jaws of a small mother, resulting in a condition in which the
teeth are too large for the jaws. No explanation has ever been made as
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to how such a condition could occur. To any one who is familiar with
the development of the teeth and jaws it becomes absolutely impossible
to accept such a doctrine. The child’s teeth are not formed from one
group of cells and the jaws from another, but both come from the
branchial skeleton, and up to a certain time it is impossible to say which
cell is going to develop into a tooth and which cell is going to develop

Fig. 139. Fig. 140.

Fig. 141. Fig. 142.

Figs. 139, 140, 141 and 142.—Similar types of malocclusion in members of the same family.
Claimed by some to be inherited. (Zentler.)

into the jaws or bone supporting the teeth. The size of the child’s
teeth was determined at the time of the fertilization of the ovum. From
that time on until the eruption of the permanent teeth, if the child
leads a perfectly normal life, and is not influenced by any other ac-
quired cause or constitutional disease, the arches will be large enough
for the teeth. The size of the tecth, that is, the enamel of the teeth, will
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not be changed unless there is an actual destruction or atrophy of the
enamel organ. However, the size of the bone or the jaw supporting the
tecth depends upon the environment of the individual, and there are a
number of conditions that will retard the development of the jaws

Fig. 143.—Supernumerary teeth, congenital cause of malocclusion.

Fig. 144.—Supernunierary teeth, congenital cause of malocclusion.

and produce malocclusion of the teeth. The author has never seen
a case of malocclusion that has been the result of such inherited condi-
tions as have just been mentioned, nor has he ever had an opportunity
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to inspect a case in which the malocclusion of a parent was transmitted
to the offspring.

Congenital Causes.—Congenital conditions are those that occur in
the embryo before birth. There has been some dispute as to the mean-
ing of inherited and congenital causes. Some writers have used the
terms synonymously. It may be said that all inherited conditions are
congenital, but congenital conditions are not always inherited. In other
words, there are some congenital deformities of the parents that will
not be transmitted to the offspring.

The most frequent congenital conditions that have to do with mal-
occlusion of the teeth are harelip and cleft palate. Harelip and cleft
palate oceur in a certain number of cases in each community, that is,
they occur according to ‘‘the law of average.”’ If a thousand cases were
examined in one community, a thousand individuals in another com-
munity, and a thousand in the third, we would find about the same
number of harelips and cleft palates in all three communities. We would
find just as many cases of harelip and cleft palate in one family as we
would in another. At certain times the average may run up and at
others it will be diminished. We may find a few cases where the par-
ents and some of the children in the same family have harelips, but
after that there might be generations and generations in which these
deformities would not again appear. Harelip and cleft palate are
simply improper unions of the premaxille with the maxillary bud, and
these conditions exist in all individuals at some time in embryonic
life. Some disturbance that occurred during the intra-uterine life pro-
duces a failure of union of these parts. It has been observed that the
majority of harelip and cleft palate eases occur in the first-born chil-
dren, and very seldom are these conditions seen in children born after-
ward. Some authorities maintain that it is caused by improper stress
that has forced the maxillary and premaxillary bones apart and pre-
vented them from uniting.

Another congenital condition is supernumerary (Figs. 143 and 144)
and mussing teeth (Figs. 145, 146 and 147). We find the supernumer-
ary tooth germ present before birth and in the majority of missing
teeth germs are absent at birth. A few cases of missing teeth will be
found that result from accident or disease after the birth of the child,
in which case the condition would not be congenital. The lateral (Fig.
148) incisors and premolars are most frequently absent.

Abnormal development and attachment of the frenum labium (Fig.
149) is also congenital, although in a great many cases this condition
does not assert itself until some time after hirth.
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Fig. 145.

Fig. 146.
Figs. 143 and 146.—Missing tooth (maxillary second premolar), congenital cause of malocclusion.
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In examining a large number of newly born children with reference
to the attachment of the frenum labium, it has been found that the fre-
num is always attached at a point close to the gingival border of the
gum. It is also large and thick. The lower frenum, as well as the

Fig. 147.—Congenital missing maxillary second premolar.

Fig. 148.—Missing lateral incisor, congenital cause of malocclusion.

upper frenum, may be well developed. As the child grows older and the
deciduous teeth erupt, we find that, in the majority of cases, the teeth
and alveolar process grow downward or gingivally away from the at-
tachment of the frenum, with the result that the attachment of the
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frenum is at a more apical point compared with the gingival border
than it was at birth. There is also a tendency for the frenum to de-
crease in size. The frenum is large and attached close to the gingival
border at birth, but as the teeth erupt it becomes attached at a point
farther from the gingival border, because the teeth and alveolar proc-
ess grow away from it. In abnormal cases, the attachment of the fre-
num continues to grow downward or gingivally with the gingival growth
of the teeth and process, with the result that the attachment is always
between the teeth and causes a space to exist between the inecisors.
We find some cases in which the deciduous teeth will be normal and
the attachment of the frenum during the time the deciduous incisors are
present will also be normal. However, with the eruption of the perma-

Fig. 149.—Abnormal frenum labium, congenital cause of malocclusion.

nent teeth, and the growth of the alveolar process, the attachment of
the frenum grows gingivally as the permanent teeth erupt. This results
in the appearance of an abnormal frenum in a case that has been pre-
viously normal.

The frenum may be ahnormal in the upper or lower lip, but the ma-
jority of abnormal frenums are found in the upper lip. In a few
instances we have seen the frenum abnormal in the lower lip and the
upper lip presented a normal condition. Associated and with abnor-
mal frenums, may be a thickened and abnormal lip. The lip presents
the appearance of having too much tissue in it and produces a very
bad facial deformity, besides the deformity produced by the maloc-
clusion. In some cases, the frenum will be too short, which will retard
the action of the lip, and it will be impossible for the patient to use
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the lip as he should or to raise the lip in smiling to give the proper
facial expression.

Fig. 150.

Fig. 151.

Figs. 150 and 151.—Result of oversized tongue, which may be congenital.

Other congenital conditions may be large or oversized tongue (Figs.
150 and 151), or undersized tongue; although the latter condition oe-
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curs very rarely and complete data in any great number of these cases
have not yet been worked out.

In considering inherited, congenital, and aequired causes of maloe-
clusion, the time of the appearance of the factors that produce the mal-
occlusion must be kept in mind. The individual is the result of the
union of the male and female germ cells and everything that is inher-
ited is present in the germ ececlls at the time of the union. After the
union of the male and female germ cells and while the individual is
in utero the congenital conditions make their appearance, some of
which are the result of inherited conditions and some are the result of
environment upon the mother. Such congenital conditions as are nor-
mal are always inherited, but a great many of the abnormal congeni-
tal conditions are the result of environment. After the birth of the
individual, the acquired conditions arise which may aid in the normal
development of the person, or which may so affect the body as to pro-
duce pathologic conditions or developments. The effect of inherited,

Male germ cell
Inheritance
Female germ cell

Congenital ——Acaquired —

[Birth] [Death]

Fig. 152.—Diagram showing time in life when inherited, congenital, and acquired factors are
active.

congenital and acquired conditions on the growth of the body may be
shown by a diagram in Fig. 152. The first part of the diagram with
the two lines represents the male and female germ cells, which carry
all of the characteristics that will be transmitted. As the two lines
come together at fertilization, we have the beginning of a new indi-
vidual who has all of the characteristics that can be transmitted, and
who is now living under a congenital condition that may be normal, or
that may be abnormal. The environment of the mother will influence
the growth of the embryo and a great many constitutional conditions
are begun at this time that will later develop into malocclusions. At
birth, the individual is thrown upon his own resources, and environ-
ment affects him more than it did during the congenital and inherited
periods. From birth to death conditions may arise that will have a
bearing on the production of malocclusion. As a result of the study
of this chart, it will be seen that acquired factors are more responsible
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Fig. 153.—Malocclusion produced by early loss of deciduous incisors.

Fig. 154.—Farly loss of deciduous lateral has allowed maxillary central to drift toward the right
side. Mandibular lateral is nearly in contact with deciduous molar.
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for the production of malocclusions than any of the other factors, but
it must be remembered that a large number of constitutional condi-
tions are the result of congenital conditions that do not manifest them-

Fig. 155.—Maxillary canine out of line because of early loss of deciduous canine.

Fis. 156.—Mandibular canine crowded labially because of contracted arch due to early loss of
deciduous canine.
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selves until after birth. Such things as faulty development or cell
metabolism, as a result of an improper environment of the mother, and
improper nutrition of the embryo that results from improper health
of the mother, must always be considered in the study of aequired
causes.

Acquired Causes.—Acquired causes of malocclusion are those that
oceur after the birth of the individual. They are the result of the en-
vironment in which the individual lives. Aecquired causes may be
cither local or constitutional. The majority of econditions that pro-
duce malocclusion of the teeth come under the head of acquired causes.

Fig. 157.—Farly loss of deciduous molar has allowed permanent molar to drift forward.

Early Loss of the Deciduous Teeth

The early loss of the deciduous teeth may be constitutional, as, for
instance, when it is associated with rickets; or it may be local when
caused by decay, or early extraction. Malocclusion is bound to develop
regardless of whether the deciduous tooth has been lost as a result of
local or constitutional conditions. The early loss of a deciduous incisor,
above or below, will produce a lack of development in the region of the
incisors (Fig. 153). The loss of the force of the approximating teeth
will permit them to drift together. The early loss of a deciduous sec-
ond inecisor will allow the first incisor to drift toward the canine and
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close the space, which will result in an impacted permanent lateral.
The early loss of an upper or lower deciduous canine will permit the
incisor to drift toward the side from which the tooth is missing (Fig.
154) until very often the lateral incisor comes in contact with the first
deciduous molar. As a result, the dental arch will be too small to ac-
commodate the permanent canine, which will appear as in Figs. 155

Fig. 158

Fig. 159.

Figs. 158 and 159.—The maxillary molars have taken a mesial position as a result of the early
loss of the deciduous molar and the premolar is impacted as shown in Fig. 159.

and 156. The loss of a deciduous molar will permit the permanent mo-
lar to drift forward (Fig. 157). This will result in an abnormal mesio-
distal relation of the first permanent molar and will also often result
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Fig. 160.—Loss of permanent molar, acquired cause of malocclusion.

Fig. 161.—-T,0ss of mandibular first molar.



ETIOLOGY OF MALOCCLUSION 145

in an impaction of the premolar when it attempts to erupt (Figs. 158
and 159). Given the loss of any of the deciduous teeth, it is possible
to describe the malocclusion that will result in a few years from that
time.

Tardy Eruption of the Permanent Teeth

Tardy eruption of the permanent teeth is an acquired character-
istic that is very often the result of a constitutional disease, as rickets;
or it may be the result of a poor physical development that prevents
the proper calcification and eruption of the teeth. If the deciduous
teeth have been lost, either as the result of eonstitutional disease or as
a result of local cause, the space that remains vacant by the non-erup-
tion of the permanent tooth will be closed by other teeth drifting to-
ward each other, because of the loss of the approximal contact. The
longer the permanent teeth are delayed in eruption the more compli-
cated becomes the malocclusion.

Early Loss of the Permagent Teeth

Early loss of the permanent teeth produces a large percentage of
malocclusions found in adults, and malocclusion will result from the
loss of any permanent teeth at an advanced age. The early loss of the
first permanent molar (Figs. 160 and 161) produces a maloeclusion
which is very difficult to treat, which does a great amount of damage
to the occlusion of the teeth. It destroys the masticating appara-
tus of the patient, and this is a predisposing factor to pyorrhea.
Malocclusion is sure to result irrespective of the age at which the first
molar is lost; neither does it make any difference whether the lower
and upper molars are lost on the same side or on opposite sides (Fig.
162) ; nor whether one or all of them are lost. The malocclusion will
result, and result in such a positive manner that it is possible to fore-
tell what is going to take place by knowing the time at which the
molar is lost. Some authors have advocated the extraction of the
first permanent molar for the correction and prevention of malocelu-
sion, explaining that the second molar would move forward and take
the position occupied by the first molar. This is a false theory, and
one that has caused no end of trouble. Loss of the lower first molar
permits the lower second molars to tip forward half the width of a
tooth (Fig. 163), and the tceth anterior to the lower first molar will
drop back half of the distance (Fig. 164), which will destroy the
occlusion on that side of the mouth. In addition to this malocelusion
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Fig. 162.—Loss of mandibular and maxillary first molars.

Fig. 163.—Loss of mandibular first molar at early age.
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there will occur an overlapping of the maxillary anterior teeth and the
mandibular incisors will drop distally (Fig. 165) so far as to occlude
against the gingival of the maxillary teeth. The facial deformity that
is produced is one in which the chin is too close to the nose (Fig. 166).
The loss of both mandibular first molars would simply make the maloe-

Fig. 164.—Malocclusion produced by loss of permanent mandibular molar.

Fig. 165.—Excessive over-bite produced as a result of extraction of mandibular permanent molars.
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clusion more pronounced and the facial deformity more noticeable. The
loss of all four first molars would produce a very similar type of maloc-
clusion, destroy the approximal contact of all of the teeth and ruin their
masticating efficiency, bringing about an inharmonious expression of the
face. The reason that the loss of all four first molars destroys the ap-
proximal contact point and the facial expression, with a tremendous

Fig. 166.—Facial deformity caused by loss of mandibular first molar in Fig. 163.

loss of masticating efficiency, is because the upper and lower first molars
have entirely different shapes and are different in mesio-distal diameters,
and the teeth mesial and distal to them tip as the teeth drift together.

The Loss of the Mesio-Distal Diameter of the Teeth

Malocelusion will result in the premature loss of the deciduous or
permanent teeth, because the approximal contact of that arch has been
destroyed, which results in a mesio-distal shortening of that particu-
lar lateral half. The loss of the mesio-distal diameter of the lateral half
of the arch is not so great as the loss of the entire tooth. The loss of
the mesio-distal diameter of the tooth is generally the result of caries
with improper treatment of the same. A large number of malocclu-
sions are produced because of the loss or decrease of the mesio-distal
diameter of the deciduous molars. It is a well-known fact that the
deciduous molars are wider mesio-distally than the premolars. This
has caused many to believe wrongfully that it is possible to allow the
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mesio-distal diameter of the deciduous tooth to become less than nor-
mal without producing any serious effect. This is not true. The loss
of a mesio-distal diameter of a deciduous molar as a result of caries
will always result in the displacement of the first permanent molar.
If the loss is still greater it will result in the impaction of the pre-
molar. Therefore, to avoid the loss of the mesio-distal diameter of
deciduous teeth it becomes necessary that the treatment be such as
will retain the original diameter. They should be filled with some
substance that will maintain this mesio-distal diameter. The tooth
must be restored to the original shape, size, and proper contour. It
very often follows, in mesial or distal approximal cavities that have
been present for some time in molars and premolars, that the teeth
have drifted together, destroying the mesio-distal diameter of the tooth
and the mesio-distal length of the arch. As a result of the loss of the
mesio-distal diameter of the tecth, the cusps will not occlude properly
and there will be inharmony in the size of the arches.

Improper Restoration

We have mentioned the loss of the approximal contact of the de-
ciduous teeth which destroys the mesio-distal diameter of the teecth,
and the same can be said of conditions found in the permanent tecth.
We should also call attention to improper restorations of the teeth.
Very often such restorations are not properly made so as to replace
the mesio-distal diameter, and fillings and inlays do not always have
the properly shaped approximal contact point. The force of the ap-
proximal contact point is one of the normal forces of occlusion, and
failure to properly restore contact is a cause of maloeclusion. The
occlusal surfaces of the teeth are not always properly restored, there-
by destroying the force of the inclined plane. A great many cases
of malocelusion are the direct result of improper restoration of the
teeth as well as improper occlusal surfaces of crowns and bridges.

Mouth-Breathing

Mouth-breathing has long been recognized as a cause of malocclu-
sion, and is generally the result of adenoids. There are other con-
ditions that cause mouth-breathing, but the large percentage in chil-
dren is produced by adenoids. Adenoids may be defined as the hyper-
trophy of the lymphoid tissue located in the naso-pharynx. Lymph-
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oid tissue is present in all children and becomes the cause of mouth-
breathing only when it is infected and congested to such an extent
that it extends downward and forward until it comes in contact with
the soft palate and closes the naso-pharynx. In some children this
congested condition becomes sufficient to produce an obstruction of
the nasal tract <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>