A DA

-

e o




<€

\. =\ ., \\\ 4 | ., w,., m. 2
; o ﬁ A\l (S Z 07
AN (ET A U (e
et , b Ca 77
RECc N\ \\MQ AN\ &

.m& ¢ AN/N., \®
C

! oy ¢ A5 .:.v ( ¢ R ,4_.. | [ f,_r\. .,,.\: \.‘
M \. @.\ & = . p'..o.u..ﬂ. — ~\ P—ARW\ MﬂﬁﬁAﬂM/.lI‘lMl\..l\-A\ns \qu A

f 7 )
— Ve { 3 A > { \
-
\ - ~ \ ( *
— N 1 » - N\,
’ . E - N AY
’ - . S /i - f g P—— r
v \ - "\
{ , . — 1\ ! rd
\% - ! . - — . - - : _ ( C
~ \ ~ i // .
-~ \\ " f > 4 \ - . -
P . . . - . L . - ~ -
4 - 7
) . (et " g’ . e . ‘
§ . . B / /4 . -
, p e . . - / v \ 4 = : P . 4
. - 0wy . w5 -
- AN \.. g 4 N\ -_: B ! .I / e g . ~ > )
i ¥ _ N - .
o, X | - . 4 { :
< T i - = - . o ™ \
l ¢ & 4 4 - - %




(@@ N\
o (B mﬂ%/f
ﬁhﬁ\\\l

g

- &E

























ug
et
B TREATMENT OF

MALOCCLUSION of THE TEETH.

ANGLE’S SYSTEM.

Seventh Edition, Greatly Enlarged and Entirely Rewritten,
With Six Hundred and Forty-one Illustrations.

BY

EDWARD H. ANGLE, M.D., D.D.S,,

‘tesident of the Angle School of Orthodontia, St, Louis, Mo.; Founder and First
President of the American Society of Orthodontists; Surgeon to the Wabash
Railroad for Treatment of Fractures of the Maxillee; Member of the
American Society for the Advancement of Science; Member of
the American Anthropological Association; Member of the
Academy of Science, St. Louis; Charter Member of
the St. Louis Society of Dental Science ; Member
of the New York Institute of Stomatology.

Honorary Member of the American Dental Society of Europe; Honorary
Member Verein Wiener Zahnarzte ; Honorary Memter Sociedad Den-
tal Mexicana ; Member of the American Forestry Association, etc.

PHILADELPHIA:
THE S. S. WHITE DENTAL MANUFACTURING COMPANY.
1907.

4396



CoryriguT, 1898, BY EpDWARD H. ANGLE.
CopyricHT, 1900, BY EpWARD H. ANGLE.

CopyricHT, 1907, BY EpWARD H. ANGLE.

MONOGRAFIAS
TREATMENT OF MALOCCLUSION OF THE TEETH ANGLE'S SYSTEM

HUMIOAII




To all those who have been perplexed by cases
of malocclusion of the teeth and have not become
discouraged thereby, but rather stimulated to a
keener interest in, and a broader study of, this
most beneficent, fascinating, and progressive
branch of dental science, this book is respectfully
dedicated.






PREFACE TO THE SIXTH EDITION.

THE issuance of the sixth edition of this work in its
enlarged form, intended by the author as a culmination of
his labor in this line, is inspired by various considerations.
The system of appliances and methods of treatment intro-
duced in the former editions have been well received, as
is evidenced by the number of editions issued and by
their translation into the French, German, Dutch, Scan-
dinavian, and Spanish languages by writers in the coun-
tries in which these languages prevail. As a result of
busy years devoted to teaching and the exclusive practice
of orthodontia, during which the science has been an
absorbing study and the subject of most painstaking
investigation, the author has been more and more im-
pressed with its far-reaching importance and possibilities.
He is actuated in the present instance not alone by the
earnest solicitation of teachers, students, and practition-
ers, but also by an appreciation of the necessities of this
science and the hope that the principles herein recorded
may be instrumental in promoting its advancement.

The subject is treated far more comprehensively in
this edition than in those which have preceded it, they
having been limited to the mechanical phases of the subject.
Much of this early matter has been re-written, some of
it being eliminated—superseded by better methods, the
object always being to keep simplicity and efficiency fore-
most. There has been a studied effort for condensation
and systematic arrangement. It is believed that lumbering
volumes, like multiplicity of appliances and methods, serve

v



vi PREFACE TO THE SIXTH EDITION.

rather to leave the student in hazy bewilderment than to
equip him for useful practice. On the other hand, a mere
recital of the achievements of others, by divers means,
without system or detail, presupposes a knowledge on
the part of the student which if possessed would render
the slight information imparted but a possible matter of
interest, instead of a necessity for study. That this work
will be found radically different in many particulars from
the usual work on orthodontia is certain, especially in
that many devices for regulating the teeth, which have
been familiar pictures from the earliest remembrance of
the subject by our oldest practitioners, will be absent; not
that they are eliminated on account of their antiquity, but
because, analyzed never so carefully, they fall so far short
of the present requirements of a regulating appliance. It
is believed that such erudities instead of longer handicap-
ping the student are entitled to only such respect as by
right awaits them in history.

It has long been the effort of the author to perfect a
system which should be complete within itself—a system
which should include the simplest and best methods, not
only for the treatment of all forms of malocclusion, but
for the study and diagnosis of cases, as well as for the
teaching of the subject in its entirety. The degree of his
success must be determined somewhat by time and the
intelligent, unbiased judgment of others.

In the illustrations, which are all original, the art of
the photographer and the skill of the engraver have been
severely taxed to accurately represent cases from actual
practice, with the appliances and methods of treatment
employed. No fanciful pen-sketches of imaginary and
improbable cases, created to illuminate theoretical, compli-
.cated and impractical devices, will be here found. The
ideas expressed and the lines of practice laid down are
:lr:‘(;),l:::pt as‘ otherwise sta.t(?d., original with the author,

ccepts full responsibility for them. A conscien-
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tious effort has been made to give proper credit for all
inventions of acknowledged merit. To fair minds recorded
dates are usually sufficient evidence of priority.

This work is designed primarily for the instruction of
students in colleges, and secondarily as a guide and ready-
reference book for practicing dentists who have not de-
voted special study to the subject of which it treats.

It has been said that ‘‘order is heaven’s first law.”’
Order implies exactness, thoroughness. Not only is an
effort made to impress these principles throughout the
following pages, but they have prompted the manner of
doingit. Literary style has been subordinated to clearness
of expression and precision of detail. This may explain
a frequent repetition of terms and methods which would
be inadmissible in a narrative, but which is here indulged
for the convenience of the student, that the necessity for
back-reference may be reduced to the minimum.

A poverty of terminology has long been felt in the
science of orthodontia, but it has been deemed better to
expand the meanings of terms employed, in many in-
stances, to meet requirements than to increase the vocabu-
lary by introduction of new words. Thus, the term
““malocclusion’’ is often used for convenience to express
the condition of malposition of a tooth which has no occlu-
sion at all with other teeth. ‘‘Elevating’’ is a term
employed with similar license. We may speak of elevating
a tooth in the upper arch when we really pull it down,
and so with other usage the meaning of which should be
clear.

The author expresses obligations to Professor Black
for some suggestions in regard to the arrangement of the
subject-matter, and to Professor Noyes for the use of
selections from his valuable collection of microscopical
slides of the peridental membrane, and also for actual
work in the preparation of the new and excellent engrav-
ings prepared especially for this work to illustrate the
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chapter on the Peridental Membrane; also to The S. S.
White Dental Mfg. Co., for the excellent illustrations
which they have cheerfully prepared and for the pains-
taking thoroughness of their work as publishers.
Epwarp H. AncLe, M.D., D.D.S.
St. Louis, October 20, 1900.



PREFACE TO THE SEVENTH EDITION.

Since the publication of the sixth edition of this work
six years have elapsed—years in which very important
steps in the progress of orthodontia have been taken.
Much that was therein enunciated and at that time re-
garded as extreme has become accepted teaching. Much
that was foreshadowed has been verified. The recognition
of occlusion as the basis of orthodontia, therein first made
prominent, seems to the author to mark its real beginning
as a science. In these years there has grown a broader
and deeper conception of the basic principles of occlusion
and their practical application has become of greater im-
portance. At that time the demands in art and occlusion
were still supposed to be distinet and independent, but we
have since learned their intimate relations and entire in-
terdependence,—in other words, that the best balance and
best harmony of the mouth with the rest of the face are
only possible with normal occlusion—the full complement
of teeth in normal relations.*

The author has also aimed to point out a simple, yvet
efficient, as well as logical, method of diagnosis of mal-
occlusion, and also of its treatment in from the simplest
to the most complex cases, also from the basis of normal
occlusion.

* New York Institute of Stomatology, October 7, 1902; International Dental
Journal, October, 1903. “Art in its Relation to Orthodontia,” Angle, read
before The American Society of Othodontists, October, 1902; published in
Items of Interest, September, 1903.

ix
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A greater perfection of the regulating app%iances, to-
gether with a better comprehension of intermaxillary force
and anchorage have made the fulfilment of the demands
of occlusion and art far easier and almost universally
possible, revolutionizing the practice in the treatment of
the second and third classes of malocclusion, as well as
greatly lessening the difficulties of establishing normal
occlusion in many cases of the first great class. A broader
experience and closer study of the alveolar process and
peridental membrane have given a clearer comprehension
of the important changes in these tissues subsequent to
tooth movement. We have learned that at best our efforts
are only to assist Nature and that if we correctly inter-
pret her wishes and intelligently assist her she will com-
plete the growth and development of these tissues normally
in accordance with the type of the individual, so that the
resort to mutilation, as dominated by the individual judg-
ment of the practitioner, is no longer a proper plan of
treatment, but that it must give place to the logical—the
normal—in treatment.

So orthodontia has passed from the empirical of the
‘“old school’” and has become, we believe, more nearly an
exact science than any other branch of dentistry, or pos-
sibly of medicine.

Very naturally such pronounced changes have been
marked by strenuous opposition from a few, but we are
pleased to note that they have been promptly accepted
!)y the best element in dentistry. In this case, as is usual
in all reforms, the opposition has come from those who
should naturally be first to recognize the soundness and
value of the principles enunciated—the foremost writers
of the ““old sch99].”* Their opposition has taken the usual
form of opposition to progress in religion, science, and

® See articles by Guilford, Case and others o

f the old sch i
Interest, August, 1905, menmol 38, leewaa f
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politics, namely, to first ignore; then, ‘‘it is not true;”’
and finally, ‘‘ we have always believed.’’

These progressive stages have necessitated many
changes in the new edition, such as the entire reconstruc-
tion of the chapter on Facial Art, from the basis of occlu-
sion, as well as of the chapters on Treatment, of cases
belonging to the second and third Classes of malocclusion.
Many devices that were formerly in favor with the author,
and still valued by many practitioners, have been placed
in the Appendix in order to avoid confusion, and for the
reason that in the author’s opinion they are not so ef-
ficient in meeting most of the demands of treatment as the
expansion arch in its present perfected state. Yet for cer-
tain uses many of them are invaluable.

Many minor improvements in methods of treatment
have been added. In fact, practically the entire book has
been re-written in order to make clear the basic principles
of the science as well as their practical application. As
the practical is naturally and justly expected by the student
of orthodontia, many additional cases are carefully de-
scribed and illustrated and carried through the various
stages of treatment, which, we believe, will be appreciated
as compared with the time-honored custom followed in
other works of merely suggesting innumerable appliances
without showing the practical results of their use. Indeed
we have not been content with giving the manner of
treatment and establishment of normal ocelusion, but have
shown the condition of many cases years after treatment,—
something that will henceforth be demanded in works on
orthodontia.

In former editions a portion of the work was devoted to
the treatment of Fractures of the Maxille. As such practice
should not be classified with that of orthodontia it has been
deemed advisable to publish a revision of that portion
of the work separately.

In the preparation of this edition the author has en-
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deavored to express his own views, gleaned from his own
extensive experience and observation, and whenever the
thoughts of others have been made use of due credit has
been given in accordance with the true ethics of literature.

He wishes here to express his obligation to Dr. F. B.
Noyes for his assistance in the revision of the chapter on
The Peridental Membrane, and to his former student, Dr.
Norman G. Reoch, for several drawings, and especially to
The S. S. White Dental Mfg. Co., for generously according
him every assistance in the publication of the book.

Epwarp H. AxcrLg, M.D., D.D.S.
St. Louis, Mo., November 10, 1906.
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INTRODUCTION.

Mavoccrusion of the teeth is found in all races and even
vccasionally among the lower animals, and has been one
of man’s afflictions from time immemorial, but that it is
becoming more common as civilization progresses is very
generally conceded. Indeed, it has become so common
‘that it is now almost the rule, rather than the exception.
Go where we will, wander down the village street or the
crowded avenues of great cities, or wherever humanity
congregates, and we will be confronted by these deform-
ities in such numbers that we are amazed at their preva-
lence. And in proportion as malocclusion exists the fune
tions of the teeth and speech are impaired, and the facial
lines marred.

The opportunities and possibilities of improvement of
the features by proper treatment of malocclusion are so
great, and the appreciation of the patients and their
friends so genuine when the work has been quickly and
intelligently performed, we wonder that a closer study and
keener interest in the subject by practitioners was not
long ago awakened, and are surprised that so few have
a proper conception of the possibilities of orthodontia for
the improvement of the individual in speech, health and
beauty.

It is not enough to simply move into correct alignment

irregular teeth. We should have a proper conception of
2 1



2 MALOCCLUSION.

the denture as a whole and the art requirements of the
individual type; of the influence of the malocelusion in
arresting or modifying the development of the alveolar
process, jaws, and muscles, and in disturbing the normal
balance of the face. We must consider the numerous
changes which may follow the movement of teeth into cor-
rect positions, with the restoration of the mnatural func-
tions of the occlusal planes, and the assistance the changes
will lend to Nature as they stimulate her to efforts for the
continuation of normal growth and development of all the
related parts, that they may be in best harmony with
each other in their new relations—in best harmony with
Nature’s plan. In many cases there can be no intelligent
diagnosis or plan of treatment unless the probable changes
through subsequent growth be fully considered.

The real growth of dentistry is of comparatively recent
years, and along branches having little in common with
orthodontia, so that this branch received little attention
until within the last half-century, and it is probable that
more real interest has been awakened and more real ad-
vancement made in the last twenty years, and especially
in the last six, than in its entire previous history..

Much has been written upon the subject of orthodontia,
but mostly from the mechanical standpoint, and only very
recently has it begun to receive that broad and thorough
study which a science of such great importance demands,
for its basic principles are grounded in the mysteries of
embryology, histology and comparative anatomy, linked
with art and physics.

It has rapidly passed through marked evolutionary
stages until it is now recognized as a distinet science, the
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broad possibilities of which are even yet but dimly com-
prehended by those who have not given it careful study.
In the light of our present knowledge most of the theory,
as well as of the practice, of even a few years ago seems
strikingly crude.

Of such theory and practice was the common advice to
young patients to ‘‘let the teeth alone and trust to Nature
to straighten them,’”’ or to wait until the permanent den-
tition should be complete before making any effort toward
their correction. Of such was the unfortunate sacrifice
of teeth with a mistaken view of relieving the crowded
condition of the arches, but with the result often of aggra-
vating the maloctlusion and giving rise to a serious train
of evils, as shown in the chapter on etiology. So, also,
the use of huge plates combined with springs taken from
clocks and various strange mechanisms as a means of tooth
movement, now seems more in accord with many of the
teachings of medicine during the period of history known
as the ‘‘dark ages.”’

Until within a very few years the teachings of ortho-
dontia in dental colleges was very superficial, even ofttimes
being wholly omitted from the curriculum. Now, how-
ever, in all of our best colleges separate chairs have been
established and the subject is more comprehensively taught.
Yet this branch of the science is still made subservient
to all others in dentistry, notwithstanding the fact that
its exactions in teaching and practice are greater than in
any of the other branches of dentistry. There should be
still further radical improvements in its teaching, for it is
an historical fact that no student has yet acquired at a
dental college proficiency in this branch sufficient to enable
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him to succeed in its practice as a specialty. In fact, so
exacting are its requirements, that, unlike the general prac-
tice of dentistry, the mere smatterer can never hope for
even moderate success, for often apparently very simple
cases of malocclusion are in reality only symptoms of con-
ditions whose management requires the broadest knowl-
edge and mature judgment.

Orthodontia is a subject so great, so important, with
such possibilities and rewards, that it is ample in itself
for the life work of the best minds. For years it has beer
the author’s firm conviction that it should be classed as a
distinet specialty—taught and practiced as such; that it
should be freed from the handicapping influences of gen-
eral dentistry and given an opportunity to develop
normally along lines which are so distinctively its own,—
lines which define it as a specialty as clearly as do those
that define the specialty of ophthalmology, and more
clearly than those that define the specialty of rhinology.”
And it is gratifying to note that it is at last rapidly taking
its place among the great specialties of medicine as its
importance demands.

At the time of the publication of the last edition of this
work there were but two or three at most who could be
regarded as specialists in orthodontia. At this writing
there are over sixty giving their exclusive attention to
this branch and limiting their practice to it. One school
has. been established for its exclusive teaching, and two
socicties formed for the promotion of its interests, with
an unusual nummber of articles appearing in the literature in

Angle. Dental Review, March, 1896,
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which has been reported more and better work than is prob-
ably to be found in all preceding literature. Orthodontia
when mastered, and practiced as a specialty, becomes one
of the most fascinating of the professions and gratifying in
its practice, having, as it does, a clientéle far more nearly
ideal than is to be found in any other branch of medicine,
composed of patients in health and in the flower of youth
—and that, too, of the cultured and affluent. Yet its
exactions on the student and practitioner are so great that
only those highly qualified in the science can ever hope to
truly succeed; but for such there awaits a field almost
limitless in extent and in which they will receive prompt
recognition.






CHAPTER 1.
OCCLUSION.

“SUBSTANTIAL progress in any science is impossible in
the absence of a working hypothesis which is universal
in its application to the phenomena pertaining to the sub-
ject-matter. Indeed, until such a hypothesis is dis-
covered and formulated, no subject of human investiga-
tion can properly be said to be within the domain of the
exact sciences. It enables one skilled in that
science to practice it with a certainty of results in exact
proportion to his knowledge of its principles and his skill
in applying them to the work in hand.”—HubsonN.

OrrHODONTIA* is that science which has for its object
the correction of malocclusion of the teeth.

Occlusion is the basis of the science of orthodontia. The
shapes of the cusps, crowns, and roots, and even the
very structural material of the teeth and their attachments
are all designed for the purpose of making occlusion the
one grand object, in order that they may best serve the
chief purpose for which they were intended, namely, the
cutting and grinding of food. We will define occlusion as
being the normal relations of the occlusal inclined planes
of the teeth when the jaws are closed.

Malocclusion of the teeth is but the perversion of their
normal relations. It can be studied intelligently only
from the basis of the normal, and to begin its study
without first being familiar therewith would be as unfruit-
ful as the study of the pathology of any other of the

* From the Greek, opfs, straight ; odods, tooth.
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structures of the body without first mastering their
anatomy and physiology.

There must be, then, clearly fixed in the mind of the
student of orthodontia not only Nature’s plan of the nor-
mal denture when complete, but also its beginnings,—the
growth and development of parts, which 1s a most intricate
and beautiful process, and their co-relations.

The normal human denture in its completeness includes
not only the jaws, alveolar process, dental arches, and
especially the teeth and peridental membrane, which to
us are of prime importance, since on them chiefly our
operations are performed, but also the muscles of lips,
cheeks, tongue, and mouth, the nasal passages, palate,
and throat, as these assist the teeth in performing their
functions. They are also powerful factors in establishing
and maintaining either harmony or inharmony in the
development and arrangement of the teeth, and this just
in proportion as they are, singly or collectively, normal
or abnormal in their own development and funections.

It 1s, of course, not within the province of a work on
orthodontia to teach as minutely and thoroughly as is
necessary to a complete understanding thereof, the em-
bryology, histology, and anatomy of the human denture.
The reader is therefore strongly recommended to their
study elsewhere, and especially to the works of Drs. Noyes,
Black, Broomell, and Cryer. A thorough knowledge of
the individual teeth is of such inestimable value to the
orthodontist that the student is urged to carve, or model
in clay, the different tooth forms, as in no other way will
there be such a vivid impression stamped upon his mind
of the correct outlines of their crowns and the positions
and_ 1'e]at1\'? I)FOI)Of‘tiOnS of their cusps, together with
their marginal, triangular, and oblique ridges, their
grooves and sulei, and their relations t

Nature, in building the dental a
period of time—

o their antagonists.

pparatus, requires a long
twenty years or more——and from the be.
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ginning of the formation of the first dental follicle and
the tissues that support and precede it to the eruption of
the last third molar, she works in accordance with a definite
plan toward a definite end, viz.. the production of a type
that has been the type of man’s denture as long as man

has been man.
F16. 1.

Normal occlusion. (Broomell.)

/By referring to Fig. 1, which represents the teeth in
normal occlusion, it will be seen that each dental arch
describes a graceful curve, and that the teeth in these
arches are so arranged as to be in greatest harmony with
their fellows in the same arch, as well as with those in
the opposite arch.

In their normal relations the external curve of the lower
arch is slightly smaller than that of the upper, so that in
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occlusion the labial and buccal surfaces of the teeth of the
upper jaw slightly overhang those of the lower: Tk.le
mesio-buccal cusp of the upper first molar is ‘received in’
the buccal groove of the lower first molar. The teeth pos-
terior to the first molars engage with their antagonists
in a precisely similar way; those anterior interlock with
one another in the interspaces until the incisors are
reached; of these the upper usually overhang the lower
about one-third the length of their crowns, though the
length of overbite varies, being greater in the teeth indica-
ting the bilious and nervous temperaments, and less in the
sanguineous and lymphatic types.

The upper central incisor being broader than the lower,
it necessarily extends beyond it distally, overlapping in
addition about one-half of the lower lateral incisor; the
upper lateral occludes with the remaining portion of this
tooth and with the mesial incline of the lower canine; the
mesial incline of the upper canine occludes with the distal
incline of the lower, the distal incline of the upper occlu-
ding with the mesial incline of the buccal cusp of the lower
first premolar. In the same order the series of buccal
cusps of the premolars occlude—the mesial incline of each
upper occluding with the distal incline of the correspond-
ing lower tooth.

The distal incline of the second upper premolar occludes
with the mesial incline of the mesio-buccal cusp of the
lower first molar. The mesial incline of the mesio-buccal
cusp of the upper first molar occludes with the distal incline
of the mesio-buccal cusp of the lower first molar; the dis-
tal incline of the mesio-buccal cusp of the upper first molar
occludes with the mesial incline of the disto-buceal cusp
of the lower first molar; the mesial incline of the disto-
g‘_‘ccal cusp of the upper first molar occludes with the
oo e Gl el g f o Lo frs
the uI;Per ﬁrs: ml(;:r L jChe dlStO-bu:cca.l cusp of

occludes with the mesial incline of



OCCLUSION. 11

the mesio-buccal cusp of the lower second molar. The
same order is continued with the buccal cusps of the second
and third molars, the distal incline of the disto-buccal cusp.
of the upper third molar having no occlusion.

It will thus be seen that each of the teeth of both jaws
has two antagonists or supports in the opposite jaw
except the lower central incisors and upper third molars.

F1c. 2.

Normal occlusion, lingual aspect. {Turner.)

As the inclined planes match and harmonize most per-
fectly in the bucco-occlusal relations of the teeth, so there
is a similar arrangement in their linguo-occlusal relations,
except that the lingual cusps of the lower buccal teeth
project beyond those of the upper into the oral space, as
shown in Fig. 2. :

Likewise in the transverse arrangement, the buccal
cusps of the lower molars and premolars rest between the
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buccal and lingual cusps of the uppers, and the lingual
cusps of the upper molars and premolars r.est })etween
the buccal and lingual cusps of the lowers, as 1n F_‘lg. 3.
The grinding surfaces are thus enormous]y. 1nc.reased
in extent and efficiency over what would be possible if they
consisted of a single row of cusps or of plane surfaces.
But increase of masticating surface is not the only
reason for this complex interdigitation of the cusps and
inclined planes of the teeth, but it is of equal importance

Fic. 3.

Normal occlusion of molars, transverse view. \Cryer.)

in providing for the teeth a mutual support. The sjzes.
forms, interdigitating surfaces, and positions of the teeth
in the arches are such as to give to one another, singly and
collectively, the greatest possible support in all directions.

This is the pattern, the form, the type of the normal in
occlusion,—the normal denture.

In building the human denture, Nature has worked
toward a definite end to produce the most efficient parts
with the most efficient arrangement of these parts that they
may in function be most efficient. Each tooth is not only
in harmonious relation with every other tooth, but helps
to maintain every other tooth in these harmonious rela-
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tions, for the cusps interlock and each inclined occlusal
plane serves to prevent each tooth from sliding out of
position, and further, to wedge it into position if slightly
malposed, that is if not beyond the normal influence of the
inclined planes.

A careful study of the relations of the inclined occlusal
planes and the marginal, triangular, and oblique ridges,
in connection with the movements of the jaw, cannot fail
to impress thoughtful persons not only with the influence
which these exert in maintaining each individual tooth in
correct position, but as well their wonderful efficiency for
incising and triturating the food required by omnivorous
man, and with their marvelous forms and arrangement
for self-cleansing and consequent self-preservation. So
perfect is the plan in the relations of the teeth as a whole
that each cusp or part of a cusp contributes perfectly to
the balance, harmony and efficiency of all, and consequently
‘the mesio-distal diameter of a tooth, or any portion of it
cannot be sacrificed without proportionately disturbing the
delicate balance and integrity of form and funection of the
whole. To one versed in occlusion no argument is needed
to impress the importance of the complete and perfect res-
toration to contour of missing portions of teeth, or of the
adjustment to harmony of those teeth that have become
inharmonious during their eruption.

Not only are the individual tooth-patterns and the rela-
tion of the teeth most perfectly designed for performing
their functions, but probably no other forms or relations
could produce so beautiful and artistic an effect as an
individual feature, or give so much of beauty in lines and
expression to the face. The denture, with the teeth in
normal occlusion, is a marked element of beauty to any
face, however imperfect in other respects.

There is great harmony in the lines of the teeth, though
all vary, the result being most pleasing. How the beauty
of the central incisor would be impaired if its mesial lines
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were the same as its distal lines. How much less pleasing
would be the result if the lateral incisor were of the same
size as the central, or even of the same pattern, instead of
possessing the majesty of a pattern and relative size all
its own. It is like the central, yet how beautiful in its
difference. The canine, though resembling both central
and lateral, adds much beauty to the whole in the lines
peculiar to its own pattern, and how much the general
effect is enhanced by the lateral incisor being shorter and
slightly less prominent in the line of occlusion than either
the central or canine. As in architecture, the columns of
the corners must not be smaller than the intervening
columns, so in orthodontic operations, or in unanatomically
fashioned dentures, when the lateral is made prominent
or of the same length as the other teeth the result is pro-
nouncedly unpleasing. Again, how unpleasing is the effect
when these beautiful lines are impaired by grinding any
of the marginal surfaces—a fact that should lend caution
to the hand of the orthodontist.

The same artistic harmony of the remainder of the teeth,
both upper and lower, might be pointed out. We would
call further attention here, however, only to that most
noticeable unbalancing effect of the mouth in its relation
to the other features resulting from the loss of a premolar
and retraction of the canine, or, equally bad, the loss of a
lateral incisor, and how the great beauty of harmony of .
the whole is impaired by a space in the premolar region
resulting from extraction.

That no two normal human dentures have ever been
c.reate.d that were exactly alike it is reasonable to suppose,
since it has never yet been demonstrated that Nature ever
duplicates he.r forms. Three beautiful types or patterns
;)f 5the teeth in normal occlusion are illustrated in Figs.

5, 9, and 6. None is ab§01utely perfect. Probably Nature
:J.ewler makes.the truly ideally perfect type in every par-
‘teular. Tt will be seen that each of these dentures slightly
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Fia. 4.

(E‘ryer.j -
Fia, 5.

(Summa.)

15
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differs from the others: in the position of the denture as a
whole in its relation to the skull, in the angles of inelina-
tion of the incisors as well as of the other teeth, in the
sizes and typal patterns of the teeth, in the length of
cusps and consequent overbite of the incisors, in the sizes,
widths, and curves of the arches, as well as in the com-

F1a. 6.

{Turner.)

pen..sat.ing curve of the plane of occlusion. Yet these
variations are but natural and doubtless in perfect keeping
with the distinctive individual type, and we insist that i;
the main the dentures are exactly alike in Nature’s plan
of th.e normal in human dentures. If all were alike in every
particular it would necessitate that the three individuals

represented by them also he essenti =i
particular. ntially alike in every other
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Key to Occlusion.—According to Nature’s plan of the
human denture all of the teeth are essential, yet in function
and influence some are of greater importance than others,
the most important of all being the first permanent molars.
They are the largest of the teeth and the firmest in their
attachment, which, together with their location in the
arches, makes them the most important of the teeth in the
function of mastication. By the lengths of their erowns
they also determine the extent of separation of the jaws
and length of bite, and in this, as well as in many other
ways, are factors in the artistic proportions of the face.
Being the first of the permanent teeth to take their posi-
tions in the arches, they exercise great control over the posi-
tions which the other teeth anterior and posterior to them
shall oceupy as they erupt at their respective periods and
take their respective positions in the arches. As they are
already developed and firmly attached in the alveolar pro-
cess when the other teeth appear, the latter are built into
the dental apparatus around them, as it were. They are
not only the most constant in the time of taking their
positions, but by far the most constant in taking their
normal positions.

A Dbetter understanding of the reason why these teeth
take correct positions is gained if we will but remember
that theirs are the first permanent tooth germs formed,
and also that they are the first of the permanent teeth to de-
velop and erupt, which they do unhampered immediately
posterior to the twenty teeth comprising the deciduous set,
and that the deciduous teeth are free to erupt normally
according to Nature’s plan, under the most favorable con-
ditions, and do so nearly always in normal occlusion and in
perfect accordance with the requirements for harmony and
beauty of the developing child’s face. So the first perma-
nent molars in erupting are not only unhampered in taking
their positions, but on the contrary they are, as it were,
guided into and guarded in correct positions by the usually

3
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normal cliild denture anterior to them, Fig. 7, and by
their normal locking on eruption is' made possible the
normal eruption and locking of all the other teeth both
anterior and posterior to them in both lateral halves of
each arch.

So important is the influence of these teeth in the build:
ing of the dental apparatus that we believe Nature ex-
ercises the greatest care in locating them, especially the
npper first molars,*—which we call the keys.to occlusion.—
and so places them that the vest of the dental apparatus
may he completed normally; and if so completed it will,
we are convinced, be in best harmony not only with these
teeth, but with the plysical type of each individaal, just
as the ears, eyes, the brain, the sphenoid bone, etc., are
located to make, when complete, one harmonious whole,
distinctive from all other individuals, with a face, a dental
apparatus, and all other anatomical characteristics io
harmony,—not necessarily perfect as a whole or in auy
particular part, but with the best harmony of parts.

The fact that the upper first permanent molar varies
considerably mesially or distally as to its location in dif-
ferent individuals, which is always noted in anything like
an extensive study of the subject, has led supecficial
students to regard these positions as abnormal, taken by
chance, and out of harmony with other principles in the
anatomy of individuals, but in reality these variations are
to be expected, and are necessary in the creation of differ-
ent types and different individuals. As, for example, this
molar is found to be located farther anterior in its relation
to the skull in some of the lower orders of man and the pri-
mates, than in the highly developed civilized man, which is
necessary in the typal requirements.

Theoretically the first upper molars may differ in posi-

Aungle, “The Upper First Permanent Molar as a Basis of Diagvusia.
ltems of Interest, June, 1906,
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tion slightly. even in each lateral half of the dental archeg
of an apparently normal individual, just as the eyes or
ears slightly differ as to height or location in the same
person. Probably they are never exactly constant as to
the two sides, but we insist that this is but natural and in
keeping with the rest of the anatomy, and should no more
be regarded as an abnormality when slight than the almost
upiversal slight difference in the positions of the eyes or
the ears.

And, finally, that Nature may err in the-locating of these
molars i doubtless possible, for we know, the unfortunates
classified as ‘‘freaks’’ are the result of her anatomical
errors, but we must remember that freaks are very rare,
and we believe that Nature so very rarely errs in the loca-
ting of the first upper molars—the very cornerstones, as it
were, in the foundation of the structure of an organ so es-
sential to the whole physical economy as the dental appa-
ratus, as to make it a matter of little or no concern to us ex-
cept, possibly, in research work. The author has been
unable to find, after much study, a single case in an unmu-
tilated denture where it would seem to him that Nature had
erred in not locating these most important teeth so as to be
in best keeping with the remaining typal anatomical factors.

So it will be seen that we have the most logical and con-
clusive of reasons for regarding these teeth as the keys
to occlusion, and on their positions and the relations of
their antagonists with them, to base the classification and
diagnosis of malocclusion.

The author is well aware of the criticisms to the accept:
ance of the first permanent molars as a basis for diagnosis.
of cases of malocclusion, in contra-distinction to the only
hergtofore knov\:n plan, which is entirely empirical and de
pends .pon fhe Judgment of the operator,® but he feels sure
that an unbiased and more thorough study of the subjec!

® Cryer, Dental
1005, ental Cosmos, September, 1904; Case, Items of Interest, July
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will demonstrate that the first permanent upper molar
furnishes more nearly than any other tooth or point in
the anatomy an exact scientific basis from which to reason
on malocclusion.

It is to be understood that the sense in which we here
speak of the upper first permanent molar is its mesio-distal
relations, and independently of slight migrations mesially
or distally which may have resulted from mutilation, the
extent of which migrations, if occurring, can be easily
detected and allowances made therefor.

The author has lately become convinced of the wonder-
ful constancy also as to the correct location linguo-buccally
of these molars when they have succeeded in locking
normally with their antagonists. He believes that when
they are found lingually or buccally to their normal po-
sitions it is practically always due to mechanical influences
resulting from their mal-relation with the opposing molars.
Naturally the arch is narrower between these teeth when
they first erupt than at the time the denture is completed,
as must follow the normal growth of the jaws and other
bones. Lack of recognition of these facts has led to the
erroneous belief by many that the upper arch should
usually be widened in the region of the first molars, even in
the cases of young children.

Line of Occlusion.— Writers on orthodontia have long been
in the habit of making use of an imaginary line, known as
‘‘the teeth in alignment,’’ and the ‘‘line of the arch,’’ from
which to note regular or irregular alignment of the crowns
of the teeth. Tt has most often referred to the general line
of each individual arch, as outlined by the crowns of the
teeth regardless of their number or position, or of the
relations of such lines to the skull. In this way two lines
of occlusion are often inferred,—one for each arch, which
may or may not have direct relation one to the other. In
reality, as used, it has been vague and indefinite. So far
as the author is aware, none has comprehended its full
meaning or importance.
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That we should have a line from which to note variations
from the normal in the positions of the teeth is important,
but that its meaning is deeper and that it has a far greater
significance to the student of orthodontia than above in-
dicated, the writer is fully convinced. In the sixth
edition of this work he used the term ‘‘the line of occlu-
sion”” which he defined as being ‘‘the line of greatest
normal occlusal contact.”” Yet after a much greater con-
sideration of the subject he believes that this definition,
though more nearly expressing the true condition than the
terms previously employed, is still inadequate, and he
would now define it as being the line with which, in form
and position according to type, the teeth must be in har-
mony if in normal occlusion.

There can be, then, but one true line of occlusion, and
it must be the same as the architectural line on which the
dental apparatus was constructed. This ideal line was
intended to govern not only the length, breadth, and pecu-
liar curve of the dental arches, but the size and pattern of
each tooth, cusp, and inclined plane composing these
arches. And more than this: that as the dental apparatus
is only a part of the great structure—the human body—
each part and organ of which was fashioned according to
lines of design, it must have been intended that the line of
occlusion should be in harmony in form and position with,
and in proper relation to, all other parts of the great
structure, according to the inherited type of the individual.
Hence its majesty, and according to our conception of it
must b(: our ability to compreliend not only the art require-
ments in ea.(-h case we treat, but as well must it govern
our c(.)nc('ptloq of the requirements of the position of the
teeth in occlusion a.nd the various operations in treatment.
The 11.ne of occlusion then, is more than the tangible or
material. It may be regarded as the basic ideal of the
dental apparatus, the comprehension and appreciation of

Wl.licll will grow in proportion as our knowledge of the
science of ocelusion unfolds,.
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We may speak of moving a tooth of the lower arch into
the line of occlusion, or of moving a tooth of the upper
arch into the line<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>