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OCOLUSION. 9

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 heen man.
Fig. 1.

Normal oeelusion. | Broomell,)

By referring to Fig. 1, which represents the teeth in
normal ocelusion, it will be seen that each dental arch
deseribes a graceful eurve, 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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the mesio-buccal cusp of the lower second molar. The
same order is continued with the bueceal eusps of the second
and third molars, the distal incline of the disto-bueecal cusp
of the upper third molar having no ocelusion.

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.

Fig. 2.

Normal ocelusion, lingual aspect. (Turner.)

As the inclined planes match and harmonize most per-
fectly in the bucco-ocelusal 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 buceal
cusps of the lower molars and premolars rest between the
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Fro. 4.

[Crver.)

F16. 5.

{(Summa. )
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differs from the others: in the position of the denture as a
'i'-:.'hchle in its relation to the skull, in the angles of inclina-
txlnn 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-

Fia. 0.

(Turner.)

pensating curve of the plane of occlusion. Yet these
variations are but natural and doubtless in perfect keeping
with the distinetive individual type, and we insist that in
the main the dentures are exactly alike In Nature's plan
of the normal in human dentures. If all were alike in every
particular it would necessitate that the three individuals
represented by them also be essentially alike In every other

particular.
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26 MALOCCLUSION,

form and size when the teeth are in normal ocelusion, and
how pressure abnormally exerted on any tooth or teeth
would be resisted by all the other teeth. Ior example
pressure exerted on the labial surfaces of the upper inj
cisors would be resisted not only by all the upper teeth
acting as blocks of stone do in an arch of masonry but
also by the teeth of the lower arch acting throu oh (mc-.l;.],si-:rn.

Inversely, then, one arch cannot be altered in shape
without modifying that of the other, nor can it be altered

Fig. 8.

in size without soon exercising a marked effect on the
other.

Harmony in the positions of the teeth and in the sizes
and relations of the arches is further assisted by another
force—namely, muscular pressure- _the tongne acting upon
the inside, and the lips and cheeks upon the outside, of the
arches. The latter, if normal in development and function,
serve to keep the arches from spreading, as do hoops upon
the staves of a cask; the former prevent too great en-
eroachment upon the oral space, and each, if normal in
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be maintained and how hopeless it is to expeet Nature to
correct this deformity unaided. These same influences
may be traced in a similar manner in any case of maloc-
clusion.

Recognizing the potency of these influences, it must be
apparent that cases of this kind, instead of being self-
corrective, will become more and more complicated as time
goes on and as each succeeding permanent tooth is erupted.
How absurd and unfortunate, then, is the common daily

Fia. 10.

advice from dentists to anxious parents to “‘let the teeth
alone and Nature will correct them unaided.”’

In all such cases the positions of the erupting permanent
lower incisors should be guarded with zealous care, and
should be forced to take correct positions and be main-
tained therein, and thus assist in directing the teeth of the
opposing arch into correct relations and be compelled
to fulfill their important part in the full normal develop-
ment of the alveolar process. This 1s the golden oppor-
tunity for beginning intelligent interference for the pre-
vention of what might otherwise become complicated cases
of malocclusion. This also applies with equal force to any
other lower tooth that may erupt into abnormal position,
especially the lower first molars. Then, unless there be
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vinced, of great importance in determining the form of the
arches and the positions of the individual teeth.

That when normal in size, tone, and funection, it exercises
a gentle force upon the inside of the arch, which is in per-

Fig. 11.

fect harmony with the force exerted by the muscles upon
the outside in maintaining the correet balance in muscular
influence upon the teeth, cannot be doubted: and so, it is
reasonable to suppose that when abmormal in size and
function, it may and does exert a modifying influence on
the size of the arches and positions of the teeth. As yet
we know very little as to the extent of this influence,
but we have many proofs of its existence,

That tongues vary considerably in size in different in-
dividuals is well known, vet owing to their pecnliar mus-
cular arrangement and their variability in size and form
when being examined, it is difficult to study them accu-
rately. The author has seen instances of the arch being so

4



12,

F1a.

Fra. 13.
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[ig. 17 represents a less complicated and very common
form of malocclusion belonging to this class—the result
of the premature loss of the right upper deciduous canine
which has disturbed the normal process of development
of the denture. The upper incisors on the right side have
been forced by the lip to oceupy positions lingual to the line

of ocelusion, thereby compelling the right permanent
eanine, upon its eruption, to occupy a position of mueh
labial prominence, but as the jaws and the molars are
normal as to their mesio-distal relations, the case is easily
diagnosed as belonging to this great class.

Fig. 18 illustrates what at this age of the patient 1s a
simple case belonging to this class, but which, if not treated,
must develop into one of complexity similar to the one
shown in Fig. 14.
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Fioe. 17.

Fia, 18.
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Figs. 19, 20, and 21 illustrate another case of pronounced
malocelusion in which the incisors, already in positions of
marked lingual and torsal occlusion, are being carried still
farther out of harmony with the line of occlusion by the
eruption of the canines. By noting the relations of the

Fia, 19

first molars the case is easily distinguished as belonging
to this elass.

Fig. 22 illustrates a rarer type of malocclusion belonging
{o this class. Although the mesio-distal relations of the
jaws and first molars are normal, yet the lower first perma-
nent molar, as well as the deciduous lower molars and the
canine on the right side, have locked in bucecal oecclusion,
and thus is established the beginning of that pronounced
and complex type of deformities which, when fully devel-
oped, are characterized by the lateral displacement of the
mandible and twisting of the mouth, as illustrated in

Figs. 408 and 406.
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[t must be borne in mind, however, that the condition of
bucecal occlusion of the lower teeth 1s only an incident in

21,

Fia.

24.

F1a.

malocelusion and may also be found in cases belonging to
any other class,
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Fig. 23 shows another case in which all the teeth are
locked in maloeelusion. The mesio-distal relations of the

Fia, 22,

jaws and first molars are normal (indicating the class to
which the case belongs), but the molars of both lateral
halves of the lower arch, together with the premolars and

canines, are locked in buecal ocelusion, with much lmgua!
displacement of the upper molars, premolars, and canines.
All of the incisors are also involved.
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46 MALOCCLUSION,

ing and the other retruding, as shown in Figs. 26 and 27.
Fach of these Divisions has a Subdivision.

Division 1 is characterized by distal occlusion of the teeth
of both lateral halves of the lower dental arches, the lower
molars having taken this position on their eruption and
locking; a narrowed upper arch, lengthened and protrud-
Ing upper ineisors, short and practically functionless upper
lip, lengthened lower incisors, and thickened lower lip
which rests cushion-like between the upper and lower in-
cisors, increasing the protrusion of the former and the

F1a. 28. Fia. 29.

retrusion of the latter. This form of malocclusion is
always accompanied and, at least in its early s‘tages, ag-
gravated, if indeed not caused, by mouth-breathing due to
some form of nasal obstruction.

The ocelusion of a typieal, fully-developed case is s]mw'n
from the right and left sides in Figs. 28 and 29, where 1t
will be seen, by examining hoth lateral halves of the den-
tal arches, that all of the ocelusal characteristics are mani-
fest. Not only are all of the lower teeth effectually locked
in distal occlusion in these cases, but the mandible is also
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Fia, 31. Fia. 32,
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ever. discuss this phase of the subject more at length in
the chapters on Facial Art and Treatment.

Subdivision, Division 1 has the same characteristics as the
main division, except that the distal occlusion is unilateral,
as shown in Fig. 3¢. The lower left first permanent molar
on erupting has locked in normal mesio-distal relations, per-

Fig. 34.

mitting the premolars and canines on this side also to
assume normal relations on taking their positions in the
arches, while on the right side the lower first permanent
molar has erupted and locked in distal oeclusion, thereby
c*umpnllhiny; the lower premolars, canines and incisors also
?0 Im-l.c in distal oeclusion, and necessitating the distal lock-
img of the lower second and third molars on this side when
they erupt. The result of this maloeclusion is inharmonwy
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in the relations of the dental arches to the extent of the
width of one premolar tooth.

The lines of the face are of course marred correspond-
ingly to the extent of the malocclusion, and in a manner
similar to the cases of the main division,

Fra. 35.

Division 2 is characterized specifically also by distal occlu-
<ion of the teeth in both lateral halves of the lower dental
arch, indicated by the mesio-distal relations of the first
permanent molars, but with retrusion instead of protru-
sion of the upper incisors. In this division there are no
ecomplications from pathological conditions of the nasal
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on this side, and the erowding and bunching of the inecisors
and canines of the upper arch, thereby approximately
harmonizing the sizes of the two arches.

Fii * J L ] (] - " -
'he effect of this form of malocelusion on the faeial lines
is shown in Fig. 70.

Class III, Divisioa 1 is characterized by mesial ocelusion in
both lateral halves of the dental arches. The extent to
which the mesial ocelusion must exist in order to place the
case in the division of this elass is slightly more than one-
half the width of a single cusp on each side, as in Figs. 37
and 38, but in cases that have been allowed to develop—and
these cases are always progressive—the mesial ocelusion
becomes greater, even to the full width of a molar, or more,
as in Figs. 39 and 40.

In cases belonging to this class the teeth i their respec-
tive arches vary from quite regular arrangement to con-
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siderable crowding, especially in the upper arch. There

is usually a lingual inclination of the lower incisors and

Fig. A7.

canines, which becomes more pronounced as the ease pro-
oresses, and which is due to the pressure of the lower lip
in the effort to close the mouth and disguise the deformity.

[F1G. 38.

Other characteristics are considered in the chapters on
Treatment.

In this class the marring of the facial lines is more
noticeable and unpleasing than in either of the other
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classes, in advanced cases amounting to a striking deform-
ity, as shown in Figs. 608 and 609.

Subdivision, Division 1 differs from the principal Division
only in degree, one of the lateral halves of the arch only

Fia. 39.

heing in mesial occlusion, the other being normal, as shown
in Fig. 41, the arches crossing in the region of the incisors,
which often occasions much loss of their tissue br» 1ibra-
8101,

That this classification will be found to embrace all cases
met with is more than probable. There still remaing, how-
ever, one possible elass, viz., where one of the lateral halves
of the lower arch is in mesial ocelusion while the other 1s In
distal occlusion, but cases having these characteristics are
so very rare that further reference to them seems unneces-
sary, the writer having seen but two or three cases.

In diagnosing cases according to the above classification
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it will be seen that the occlusion of each of the l'ateral
halves of the arches is important, and TDEIE‘C be conmderﬂed
separately and with equally careful attention, a]wa;«'ls. begin-
ning with the first permanent molars and assuming, for

F1o. 4C.

the reasons previously given, that the uppers are in correct
position mesio-distally.

In developing cases of the second and third classes when
the teeth of the lower jaw have mnot locked into distal or
mesial occlusion the full width of a cusp on one or both
sides, the beginner may be a little puzzled as to the proper
classification, but upon careful inspection a majority of
the inclined planes will be found to favor one particular
Class, Division, or Subdivision, the co-relation of the first
molars being, of course, the most important factor, but the
other characteristics receiving due consideration.

The loss of a tooth or teeth by extraction is shortly
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tfollowed by such marked changes in the positions of the
crowns of the remaining teeth as to sometimes render diag
nosis more difficult. By the determination of the extent of

I"1G, 41.

. T

the tipping of teeth, due to this loss, the case 18 w.x-nhwd
; . - "1 a .| . o, EI. 11-

into its original condition, from which 1t can he easil
diagnosed. . . o
[t would be easy to imagine other groups imto which

T 3 3 = . a S h &L ( 1 ¥
cases having similar charaecteristics 1 appearance might
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Fig. 42 shows the face of the Apollo. The face is a study
of symmetry and beauty of proportion in the fully de-
veloped nose and nostril, the full rounded, finely eurved
lips, squarely chiseled q;rhm ete. Ivery feature is in bal-
ance with every other [mtum and all the lines are wholly
incompatible with mutilation or malocclusion.

Fig. 43 shows another face which is also one of much
beauty and fine proportions. It somewhat resembles the
(reek type and the lower half of the face shows lines which
could only have been molded over teeth normal in size, type,
number and position, and aceompanied by normal condi-
tions of development, and normal nasal function. Had
but slight malocelusion existed, or had one tooth only been
sacrificed during the development of this face the effect
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Fig. 44 shows a face greatly in contrast to those shown
before. It is neither purely Greek nor purely Roman in
type, but is a blending of the two, and yet it also is in fine
balance. The features are large and prominent and the
head 1s large, but there is harmony of size, relation and
proportion of features that makes a most l'miiraﬂing whole.
The face, while in fine balance, i perhaps not beautiful
from a physieal standpoint, but it is more. It is beautiful
from an intellectual standpoint, possessing strength, no-

Fig. 44.

bility, majesty, that in the anthor’s opinion, are lamentably
lacking in the Apollo face. Such fine contour and balance
are incompatible with malocclusion, either through mal-
position or loss of teeth.

Figs. 45 and 46 show the faces of two North American
Indians, vastly different in type, and yet how perfectly the
law of balance applies to these faces. It will be noted that
the mouths are in perfect balance with the rest of their
features, making certain that their dentures must have
been normal.



FACIAL. ART. 67

Fic. 45.
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Fia, 46.
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Fig. 47.
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freaks, be promptly reflected in the disturbed balance of
the features.

Figs. 50 and 51, and 52 show the faces of fwo normally
developing children, though it will be observed that they
are of strikingly different types. The proportions of the
faces, the balance of the features, and the harmonious lines
of the mouths tell as truthfully that the teeth are develop-

Fia. 52.

ing into normal occlusion as do the models of the teeth
themselves, shown in Figs. 53 and 54.

Tn these cases Nature has been able to work unhampered
by detrimental pathological conditions, as is apparent in
the results.

Of course it must be understood that changes in the con-
tour of these young faces must take place with further
development. The noses and chins will develop and become
more pronounced, and after the eruption of the permanent
canines there will be more of an acute angle between the
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nose and the upper lip, especially in the face shown in
Fig. 52. But the point we would emphasize is the normal

Fig. a3.

Fiac. 4.

development of the mouths of these children, due to the

normal development of their dentures, and the consequent
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lower, instead of being flat and sunken, as in the last case,
are too prominent. By referring to the malocelusion,
shown in Figs. 275 and 276, we see at once the reason. The
teeth instead of being bunched in the canine region and flat-
tened in front, are bunched, rotated, and prominent in
the incisor region. Another point will be noted in this

Fic. 59.

connection—that it is the unnatural position and prom-
inence of the upper teeth that causes the lower lip to pro-
trude. When the lips are closed naturally over teeth in
normal occlusion the lower lip rests against the labial
surface of the upper incisors (approximately the first
third), as has before been stated. and it is the upper teeth,
not the lower, that establish the curve of the lower lip.
In this case, however, there is also another reason why
the lips are so prominent, namely, that owing to the ex-
cessive overbite the space for the lips is too short for their
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natural closure, and when brought together they are pro-
truded unnaturally giving an expression as of pouting to
the mouth.

Figs. 282 and 283 show the occlusion after each tooth
had been normally placed, which alse resulted in the length-
ening of the bite and the placing of the features in fine
balance, as shown in Fig. 60.

Fig. G0.

The disagreeable fulness and overprominence of the lips
has been reduced and instead we now have beautiful and
artistic eurves in the lines of the mouth.

[t seems unnecessary to give in this connection further
evidence of the trustworthiness and universal application
of our law, or rather, Nature’s law, as we believe, in
cases belonging to this great class, as other instances will
be noted in the Lll?l]}t&l‘*‘l on Treatment.

FFigs. 61 and 62 show the profile and front views of the
face of a young girl whose malocelusion belongs to Divi-
sion 1, Class IT, shown in Figs. 462 and 463. and the lines of
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immharmony shown in this face are characteristic of all cases

of this division, and also of its subdivision, except that in
the latter they are usually less in degree.






F1ag. 6G5.

fid.

F1a.
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_develupment of the mental eminence, which, since the chin
is already greatly receded on account of the diminished
size and distal position of the mandible, greatly angments
the inharmony of the facial lines, as will be seen in the
pronounced case illustrated in Fig. 66. Fortunately this
accompaniment is somewhat rare.

In cases belonging to the Subdivision of Division 1,
(lass II, we notice a disturbance of the normal balance
of the mouth with the rest of the features similar in char-
acteristics to those of the main division, but usually less

Fic. 67.

in degree, as might be expected, since one of the lateral
halves of the dental arches only is in distal oecclusion, the
other being normal. In these cases the chin is more nearly
‘n correct mesio-distal relation with the rest of the face,
and the author has yet to see a case belonging to this
cubdivision accompanied by the type of chin illustrated
in Fig. 66.

The disturbance of the normal balance of facial lines
from maloeclusion helonging to Division 2, Class II is
characteristic and quite uniform, and naturally follows the
receding mandible, distal occlusion, erowded and retruding
upper ineisors, with normal development of lips, normal
breathing, ete. Tt 1s llustrated on the right of Fig. 67.
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and made more noticeable by contrasting with a typieal
case belonging to Division 1, Class II, as shown on the
left of the same figure. Fig. 68 shows the profile of a
young man’s face which is fairly typical of these cases.
The malocelusion is shown in Figs. 534 and 535. It will be
seen that while the head is large and well-shaped, and the
forehead and nose strong and in good balance, there is a
weakness about the mouth and chin that is greatly out of
keeping with the general contour.

Fia. GS8. Fia. G0,

In treatment the rule was again applied and each tooth
made to occupy its normal position, with the most grat.
ifying result on the facial lines shown in Fig. 69. The
weak inharmonious lines have been changed to those of
strength and harmony of balance, in great contrast to what
must have resulted from extraction had it been resorted
to according to the old plan of treatment. The restored
normal occlusion is shown in Figs. 536 and 537.

The disfiguring effects on the face caused by malocclu
sion in cases belonging to the Subdivision of Division 2
are similar to those just shown in the main division, but
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usually less in degree, as the teeth are in distal occlusion
only on one side, those on the opposite side being normal,
yet so marked is the lack of balance of the mouth with the
rest of the face in all of these cases that they are easily
recognizable in the weakness of the chin and pronounced
abnormal curve of the lower lip, as will be noticed in a
typical case shown in Fig. 70. In marked contrast are
these lines of inharmony with the same lines after treat-
ment, as shown in Fig. 71, the change resulting from the

Frg. 70. Fic. T1.

application of the law enunciated—the establishment of
normal ocelusion.

Fig. 72 shows the profile of a girl, aged thirteen, whose
facial lines were thrown out of balance by reason of mal-
occlusion peculiar to Class 111, as shown in Figs. 600 and
601. A very superficial study is sufficient to show the rea-
<on for the flat upper lip and unnatural prominence and
heaviness of the chin and lower lip.

The correctness of the law is again proven by the result
produced on the facial lines, Fig. 73, through the establish-
ment of normal occlusion.

Although the inharmony in facial lines reaches its max-
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tooth (first premolar) will be prevented entirely, or the
tooth will be forced into bueecal or possibly lingnal ocelu
sion, as 1in Fig. 74. The shortened lateral half will not
develop and the lower arch will as a consequence be smaller
than normal, which must result either in protrusion of the
upper incisors, or in their irregular arrangement through
the effort of Nature by lip pressure to restore harmony
in the sizes of the two arches. Cases belonging to both

Fig. 74.

divisions and subdivisions of Glass II are undoubtedly
often produced in this way, as will be hereinafter :“.almwn..

Results of the premature loss of the deciduous canmes
may be seen in Figs. 352 and 367. While probably the
grc:ﬂtust harm results from the premature loss of the sec-
ond deciduons molar or canine in either arch, yet the prin-
ciple applies to the loss of any of the deciduous teeth, the
difference being only in degree. :

The mechanical influence of the deciduous teeth 1n the
development of the dental arches is so important that they
should by all means not only be retained their full nim'ma!
period, but, if they hecome affected by caries, their full

.

i
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where the loss of this tooth has not been followed by mal-
occlusion, or aggravations of 1t if formerly existeut: often
of a far-reaching and serious nature. The loss of no other
tooth is followed by so many and so marked evil effects.
Its size, position in the arch, and relations to the other
teeth are such as should entitle it to the greatest care with
a view to its longest possible preservation. If unavoidably
lost it should be immediately replaced by some form of
artificial substitute.

Fra. 76.

The author has seen several cases where all of the first
permanent molars had been extracted at about the age
of nine years, with a view of preventing development of
malocclusion of the incisors. The result was the shorten-
ing of both of the arches anterior to the spaces, thus
robbing the faces of their normal contours and producing
an undeveloped, sunken appearance about the mouths
<imilar to that of edentulous persons, while apparently
siving no relief to the crowded incisors. Such a case is
reported in the first chapter on Treatment.

Fig. 75 shows a case of malocelusion, the cause of which
was directly traceable to the unwarranted extraction of
several of the permanent teeth. The two lower first molars
were extracted at about the age of nine with the inevitable
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Imperfect Fillings, Crowns, ete.—The laws of occlusion are
not less binding on the dentist than on the orthodontist.
We have already noted that teeth are largely maintained
in their correct relations by reason of the forms of their
crowns, and, especially, the occlusal planes of the cusps,
and if in the restoration of lost portions of teeth by means
of fillings or erowns the demands of ocelusion are ignored,
malocelusion must in some form follow. The author daily

From the collection of Dr. D. Willard Flint,

sees cases where imperfectly shaped fillings or erowns are
exercising a marked influence in causing or maintaining
malocclusion. Fig. 77 shows a case where complete (]i:*;tfii
occlusion in one of the lateral halves of the arches has re-
sulted from a large filling in the first molar that was left in
th_{- form of a flat inelined plane:; and manv llustrations
might be given where diminutive and vewhbadl}f shaped
crowns have produced an equally disastrous effect. Some
of these are shown in the chapters on Treatment, |
8
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Fie. 81 shows a case, from a model in the collection of Dr.
Bosart, where the upper centrals and laterals are trans-
posed, and the author has had one case in which the lower

Fig. 80.

left canine and lateral incisor were almost completely
transposed. In treatment it seemed best to effect their
complete transposition. This was decided upon, however,

Fra. 81.

only after full consideration of the difficulties and dangers
attendant upon such extensive disturbance of the tissues
as would follow their normal placing.
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F1g. 84, Fic. 85.

Fia. B6. Fiaq. 87.

Fig. B8,
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in nursing while suffering from temporary obstruction of
the nasal passages resulting from colds.

Fra. 90,

The pernicious habit of biting the lower lip, or pressing
the occlusal edges of the upper incisors against its outer

Frg. o1.

surface, as in Fig. 89, will always, however slightly per-
sisted in, move the upper central incisors forward thus
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3.

Fia.

o2

Fia.
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04,

Fra.
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[n health the alveolar process surrounds the roots of the
teeth to nearly the height of the gingival line. The thick-
ness of the process on both the labial and lingual surfaces
varies greatly over different portions of the roots and in
different individuals, but in each case the distribution is

Fro. 97.

Cryer.

such as to best resist the strain upon the teeth incident to
mastication.

It is usually very thinly distributed over the labial sur-
faces of the roots of the upper incisors and canines and
upper third of the premolars and molars, always present-
ing more or less of a fluted appearance (very noticeable in
carefully made models) which is readily detected by pres-
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tion, in which the general arrangement of the fibers from

Fig. 09,

¥ ;I.

O o8 e

A drawing of a longitudinal section of an incisor of a kitten with erypt
of permanent tooth. The labial is to the right and tlne.lingunl to the Ie.fr..
The bone is represented in the light stippling. The thinness of the labial
plate of the process is shown, with the periosteum Emd the muscle attached.
The lingual plate of the bone is much thicker. (Noyes.)

this aspect is well shown, and it will be seen that some of
the bundles of fibers pass out from the cementum at right
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Longitudinal section of the peridental membrane, showing the gingival
and upper third of the alveolar portion.

B, dentin, showing the light band at the outer border. C, cementum,
showing at the occlusal extremity a thickening where the fibers which
Pass up to support the gingive are attached. D, bone of the alveolar process.
The short, strong fibers which support the tooth against lateral strain are
seen stretching from the cementum to the bome. A bloodvesscl cut lon-
gitudinally is seen crossing these fibers, (Noyes.)
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with their wonderful perfection for resisting the displace-

Fig. 102,

Transverse section of a lateral incisor and its membrane from the ocelu:
sal third of the alveolar portion. A, the pulp, showing bloodvessels and
perves. B, dentin. €, cementum, showing two layers. The outer of the two
layers of cementum shows at several points greater thickness, where cemen:
tum has been built up around the fibers to attach the strong bands that
resist rotation. D, bone of the alveolar process. E, dark spots representing
indifferent fibrous tissue surrounding and accompanying the bloodvessels
and nerves, or fibers which run in a plane at right angles to the section
On the right side the fibers are seen passing from the mesial of the lateral
to the distal of the central, the septum of hone not coming between at this
point. At the left the fibers are seen passing from the cementum to the
bone of the alveolar process. (Noyes.)

ment of the teeth incident to ocelusion and mastication,
and it is of special interest to the orthodontist, enabling
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him to better comprehend not only the proportionate value

Fig. 103,

Transverse section of the peridental membrane. showing the fibers pass.
ing from the cementum to the bone, taken from the disto-lingual corner
of Fig. 102.

B, dentin. The light band next the cementum shows the first formed
layer, or granular layer of Tomes, C, cementum, showing two layers.
the inner, or first formed, darker and more even in thickness: the outer, or
newer, lighter, and showing a hypertrophy at the disto-lingzual corner,
where the cementum is being built up around the fibers to attach the
etrong bands which resist rotation and which are seen stretching across to
the bone of the alveolar process, I, 1. bone of alveolar process. F, marks
a spot where absorption is going on in the bome, The small dark spots
next to the surface of the bone are osteoelast cells, {Noyes, !

of the fibers for giving resistance in anchorage, but as
10
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so that after correction these teeth are found to stand at a
very pronounced angle, with a very abnormal depression in
the region of the apices of their roots, Fig. 106, and an
apparent overprominence of the lip, often suggesting
the impossibility of their being maintained in such

Fic. 106.

positions, but the erowns of the teeth now being in normal
occlusion, Nature is stimulated to continue the development
of the alveolar process, and to shift the apices of the roots
labially to normal positions, so that in due time there will
be the full normal contour of the alveolar process and the
teeth will stand at a normal angle, the result being a cor-

Fic. 107.

responding improvement in the contour of the face in the
region of the base of the nose—a normal result—which
could not have taken place had extraction been reso rted to.

The changes here outlined are shown to have taken place
in Fig. 107, which represents a model of the corrected case
made three vears later than that shown in Fig. 106.
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cotton-flannel to prevent marring by contact with each
other.

In taking an impression care should be observed to select
a sufficiently large tray, which should be bent to conform

Fig. 108,

more perfectly to any peculiarity in the shape of the jaw.
This will not injure the tray. The proper size and shape
will be best determined by trials in the mouth. _
Taking the Upper Impression.—(Good impression plaster 18
mixed in the usual way to quite a stiff consistency and
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or tough cardboard in the space of the missing teeth, the
pieces being held by the approximal surfaces of the teeth
at either end, the lower edge resting upon the gum, while
the upper edge should be on a line parallel with the occlusal
surfaces of the teeth. By this method grooving will be
unnecessary.

Uniting the Impression.—After removing the pieces of the
impression, they should be dried somewhat before uniting,

never, however, allowing them to become thoroughly dry,
as when drying ununited they seem to warp somewhat, and
when put together after so drying do not form a perfect
whole. If allowed to stand a couple of hours they will
probably be in best condition to unite, which requires pa-
tience and care. If skilfully done the lne of fracture
can hardly be detected. The pieces are best held together
by means of wax made quite hot on the spatula and flowed
over the outside, the clean, united ends being held so per-
fectly in contact that none will flow into the fracture. They
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of the teeth should be carefully examined and all rough
portions again varnished so that when dry they will be
very smooth, otherwise much trouble will be given by the
breaking of the delicate cusps during separation. After
again drying apply over the entire impression a very thin,
even coat of sandarac varnish of fine guality.

Pouring the Models.—After the varnish has dried for half
an hour the impression will be ready for filling, which, in
order to secure expulsion of air bubbles may best be accom-
plished by quickly and carefully painting the plaster into
the tooth cavities with a small camel’s-hair brush, then
rapidly filling the remainder of the impression and building
it up to generous proportions with a spatula, gently shak-
ing the while, never jarring, after which it should be turned
bottom upward on a glass slab.

Fra. 111.

Rugerr.‘-.

Separating the Model.—After the plaster shall have thor-
oughly set, say over night, and the impression s_.hall have
been thoroughly grooved, as in Fig. 111, the pieces may
very readily be separated. Should any air cavities ]:E
found in the model they may be filled by packing irf white
oxyphosphate of zine and pressing it hnme.h}-' replacing the
corresponding piece of the impression, which should be al-
lowed to remain until the cement is thoronghly hardened,
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cess no careful orthodontist would omit for a moment avail-
ing himself of the skiagraph for determining these points,
though it is greatly to be regretted that on the points on

Keteham,

which we need the most light the skiagraph is often un-
reliable, for it leaves the shape, length, and exact position
of the root often a mere conjecture, yvet that the perfect
form and outline of the teeth can be shown by it if proper
skill be employed is seen in Fig. 117,

Skiagraphs having become a necessity to the specialist
i orthodontia it becomes a question whether he should

Fia. 118.

undergo the necessary discipline and expense for doing the
work himself or intrust it to others.
Fig. 118 illustrates a case as revealed by the skiagraph
12
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Thus the operation is prolonged, but worse than all, the
alternate forward and backward movements from the re-
linquishment and reapplication of pressure so interferes
with the tissues invelved as to act as an incitant to in-
Hammation—the principal cause of pain in moving teeth.

For these reasons a skeleton form of appliance, with
direct, stable attachments to the teeth by means of plain or
clamp bands, should invariably be used in preference to
devices in combination with plates, a remarkable illustra-
tion of which is shown in Fig. 125.

The use of such crude, bulky, inefficient, and most un-
cleanly appliances during the evolutionary stages through
which orthodontia has passed does not create so much
wonder, but why they should still form such an important
part of the latest works on orthodontia it is difficult to
comprehend. We are glad to note, however, that they are
rapidly passing and that they are entirely obsolete in the
practice of all members of the new school of orthodontia.
+ Inconspicuousness—As any devices upon the teeth attract-
g attention are, to patients of sensitive nature, a source
of more or less annoyance, it is important that the reg-
u.latmg appliance shall be made as mconspicuous as pos-
sible; and yet we insist that efficiency in an appliance is
6f so much greater importance that it should be kept fore-

13
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non-collapsible rim, to which is attached by a silk lacing-
cord a silk net which fits the back of the head, the rim

II.I.LI. 1"”.

£
P

ome quite in contact with the

being large enough not to ¢
and one below

head. By attaching elastic bands, one above
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'Thn:: snid?ring required in orthodontia may be accom-
p}.‘lﬂllﬂd easily, and almost instantly, by the operator who
will devote a little time to mastering the method here

deseribed.
Fia. 169.

e

oty !

N, e

o
e

55

—

One of the first essentials to correct soldering is a clean,
neat, convenient place to work; and another of very great
importance is a proper hlowpipe.

As many of the parts of these appliances are Very deli-
cate, it is important that a very fine, sharp, steady flame
be used in effecting their union by solder. A large or
nneven flame would injure and might ruin them. The Lane
blowpipe, Fig. 167, operated with the ordinary foot-bellows
s especially well suited, as it produces the requisite flame,
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but little displacement of the latter, while in the effort to
accomplish the same thing by simple anchorage all three
molars and one premolar have been displaced.

In making use of stationary anchorage skill and judg-
ment are necessary, for its efficiency depends on the
absolute rigidity of the appliance and its attachment to the
anchor tooth. Care must be exercised that the amount of
force exerted shall at no time be so great as to strain or

Fre. 182.

injure the attachment. This is of vital importance, for
any loosening or straining of the attachment would im-
mediately greatly weaken its resistance, or even transform
it into ordinary simple anchorage, with possibly embar-
rassing results. The effect of continuing force after the
anchorage has become defective is forcibly illustrated in
Fig. 182, which represents the condition of the teeth of a
voung lady who called on the anthor for consultation after
the irreparable injury shown had been accomplished. In
the effort to retract the lower incisors and canines to close
the space of the extracted first premolars, the first molars
and second premolars were drawn forward and the molars
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per canines in Figs. 186 and 187 being accomplished hy
means ol rubber ligatures attached to anchorage devices on
the lower teeth, and the lower teeth prevented from elevat-
ing by the irresistible foree of direct ocelusion.

The principle of intermaxillary anchorage has often been
further extended by the author to those cases where eleva-
tion of a number of teeth is desired, either in one or both
of opposing arches, as in Fig. 188, by first securing the
teeth by means of ligatures or bands to the expansion arch

Fia. 188.

from which hook-like spurs project at desired points, over
which are engaged rubber ligatures of various strengths.

One of the most valuable modifications of this anchorage
is what is now known as the Baker Anchorage, by means
of which the teeth of opposite arches may be reciprocally
moved collectively—the uppers distally and the ]nwer
mesially. or vice versa. This marks an important step 1n
the pr-:;grnsas of orthodontia, for with this anchorage the
entire plan of treatment of cases helonging to hoth Classes
IT and TIT has been revolutionized. making their treatment
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For a more thorough understanding of intermaxillary
anchorage we would refer the reader to the chapters on

Fra. 191,

Treatment of practical cases of malocclusion belonging to
(lasses IT and ITI, and their Divisions and Subdivisions.
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notches for the reception of these ligatures as to exert
full force in a lateral direction.

205.

Fig.

204.

F1a.

Very often when the incisors are protruded it becomes
necessary to shorten the dental arch in front and to widen
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it in the region of the premolars and canines. Hurh_n case
is shown in Figs. 204 and 205. A favorite plan .u'lth the
author for accomplishing this is to exert force reciprocally
from the front of the dental arch to the two lateral halves
bv means of the threadless arch B, as shown in F1ig. 206.

Fra. 2006,

Before shipping the arch into the sheaths of the anchor
bands seen upon the molars, much lateral spring was
gained by flattening the arch considerably in the middle.
Now, by earefully springing it into position in the sheaths,
in its efforts to straighten it will move distally, exerting
much foree in a lingual direction upon the central incisors.
By lacing the first premolars to this arch, as shown in the
engraving, this force is at once reciprocated from the
incisors to them. The second premolars may also be
moved outward by ligatures in the same manner, or, by
means of strips of rubber drawn between their lingual
surfaces and the serew of the anchor bands, as shown in
the engraving. The arch must not bind upon the canines
but allow ample room for their outward movement, which
will usually follow the lateral. wedgelike force received
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from the incisors as they move lingually. If this is not
sufficient their movement may also be accelerated by liga-
tures. It will be seen that a ligature is made to encirele
each lateral incisor and the arch. This is to prevent their
displacement by the moving centrals.

Another instructive lesson in the use of the expansion
:]11'('11 and ligatures may be gained by a careful study of
ig. 207. |

Fig. 20T.

It will be seen how completely we may control the degree
and direction of force necessary to effect the various move-

ments. The anchor bands have been carefully elamped and
burnished upon the first molars, with the ribbed expansion
arch placed in position and bent to correct form so as to
give considerable lateral spring and yet not bind upon the
canines.

In order to move all of these malposed teeth into har-
mony with the line of oeclusion it will be necessary to move
all of the teeth anterior to the second premolars forward,
and it will be noted how directly force is applied toward
this end. Hook-like notclies have been made in the rib of
the arch directly anterior to the canines. The ends of





































































RETENTION. 270

that the ends of the wire be carefully placed, for reasons
given in connection with the deseription of Fig. 222. In
some Instances 1t may be an advantage to provide a suit-
able resting place for the lingual spurs by slightly grooving

the marginal ridege of the laterals,

Fie. 232,

Still another plan, one of the author’s latest in the
retention of this type of cases, is to employ bands on the
]Ein*t'ElJ meisors only, these bands being provided with spurs
which bear upon the disto-lingual angles of the centrals,
and also having two longer spurs soldered to the disto.
labial angles of the bands which cross the labial surface of
the canines and first premolars, and are ligated to the latter
by means of neatly twisted wire ligatures. Thus are not
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In the application of this principle advantage is taken
of the interproximal spaces between the teeth, these spaces
being occupied by very delicate spurs made to project from

- ] # n .

Fic. 241.

a base in the form of a wire variously anchored and made
to lie in contact with either the labial or lingual surfaces
of the teeth, these delicate spurs grasping the flattened
sides of the necks of the crowns. preventing their rotation
and their movement mesially or distally, labially or lin-
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as they pass outward from their attachment to the base
wire, through the interdental spaces. These projections
are to be considered later. Near the ends of the base wire

IM1G. 243.

B

are soldered short sections of wire which pass distally in
contact with the premolars and are soldered to the ends of
the screws of the clamp bands No. 2 which have been pre-
viously fitted to the first molars.
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There are various ways of securing the ends of the side
wires, such as resting them in sockets formed by the short
tubes R soldered to the ends of the serews. Or a larger

Fig. 244.

A

tube may be slipped upon the side wire and after all is ad.
justed the tube may be slid back to cover the union of the
wire and serew ends, hut soldering it direct to t]

le SCrew as
here shown is usually best.
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of sufficient length to give a firm bearing against the angle
of the tooth to prevent its turning, Fig. 249. A greater
amount would be an unnecessary encumbrance. As the

Fig. 244.

anchor bands are to be worn a long time in such ecases 1t
18 well to eement them in position.
] i : . - ¥ . : * ¥ L .
, Fig. 246 shows another application of the prineiple
20
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gage the interproximal spaces between the premolars, and
the premolars and first molars, they being sprung into po-

F1o. 248.

to pass entirely through between the teeth, when they
mav be eut short. or, if need be, bent in hook-like torm as
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already deseribed in connection with the ineisor spurs, and
as ,c_;]m:.w;rn in Fig. 249 which represents 111(? labial aspeet of
B, Fig. 248. Of course the apparatus might }'}-::: E:{‘@nd&d
backward to include one or more of the molars, if desirable.

Fig. 249.

[t is hardly to be expected that this principle of retention
will supplant that other most excellent form of the band
and spur which we have already considered quite
thoroughly. Indeed in the hands of those of little expe-
rience or the careless it will probably never prove sucecess-
ful, but with the real experts in orthodontia—those pos-
sessing the proper technical skill and minds cultivated for
weighing the finer problems of retention, it will, we think,
meet with great favor. Yet even the skilful orthodontist
must not expect to he successful in its use without grad-
nally acquiring skill in its employment, applying it at first
only in its simpler forms in simple cases, and as his skill
increases he may extend it even to the most complex prob-
lems of retention. We would also recommend, as a means
of discipline, that he construet and apply these retainers to
plaster models of corrected cases. He will thus learn many
things that will be of much benefit to him in applying the
principles to the natural teeth.

In its use the size, quality, and temper of both the base
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shown in Fig. 250. These spurs are sheath hooks attached
at proper points, the angle of the hook being cut off and the
remaining rounded projections being made thinner by
means of a file. If the spurs are carefully located and the
proper form given to the arch so that gentle spring is ex-
erted downward (or upward if in the lower urch}fu Verv
perfect support in all directions is given to the loosened
teeth. The device will be found to give but little trouble,
although slight modification of its form may oceasionally
be necessary., :

Fig. 251,

¥
=Kt
S

If some of the teeth in such cases have been rotated their
recurrent movement should be combated by bands and
spurs in the usual way, and as already deseribed. Or, they
may be retained hy the band and spur, with wire ligatures
made to engage the spur and expansion arch, the same as
in effecting their movement originally.

The principle of grasping the teeth by means of inter-
proximal spurs was first employed by the author in connec-
tion with a plate and was exhibited before the first meeting
of the American Society of Orthedontists held in St. Louis,
June 11-13, 1901. This plate is shown in B, Fig. 251.
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followed by another per: ' yvest ¢ 0 : ;

A L]llll{}-tl ‘nl rest and retention, and in
some cases even a third period may be desirable. In this
way, the alveolar process having heen stimulated and given
time for growth, better nltimate results will be gained with

F1g. 264.

less probability of injury to the tissues. In the case shown
in Fig. 264 three years were found not too long a time for
the development of sufficient alveolar process for the needs
of the teeth in their new positions. Fig. 265 shows the oc-
clusal view of the upper areh in this case, made at a still

later date.
Fig. 202 shows the

= =

appliances in position upon the model
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at the beginning of treatment. j\pp]iﬂl'lﬂijﬁ were worn
for short periods on three di‘ﬁ'ere.nt oceasions, followed
by several months of retention in each instance. In
the reported treatments of cases thmug}mut our literature
we often hear mention of the rapidity with 11?!'1}(111 thej:,.-' have
been accomplished, as if that were the lJI'i‘ﬂ(:l]}.Ell' thing t_n:n
be desired. In reality, for the reasons we hzn_'e given, _thls
is, generally speaking, something to be especially avoided

Fic. 265.

and can only reflect a lack of comprehension of the require-
ments of the physiological laws that should govern the
great changes and necessarily great disturbance of the
tissues involved.

Frequency of Seeing Patients.—During the treatment of mal-
occlusion it is far better to see the patient at regular in-
tervals, and to this end the appointments should be
definitely pre-arranged, for it is obvious that if system be

observed much greater progress will be made

. in a given
time.
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ever, 18 1t advisable to employ all four of the deciduous
molars, or even two in the same arch, as anchorage. The

Fiac. 270.

expansion arches are then carefully bent to exert force
in exactly the direction desired when the wire hgatures

Fia. 271.

are employed, yet at the same time to lie as closely as pos-
contact with the teeth without binding or 1n any way

gible 1n
movements of the

interfering indirectly with the necessary
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malposed teeth, so that the patient may expm‘inncf‘, as little
inconvenience as possible from the presence of the ap-
pliances.

In Fig. 272 is shown a more or less common type _ﬂf
malocelusion belonging to this class, as will be readily
recognized by the position ef the molars. The patient was
a boy sixteen years of age. All of the upper anterior
teeth are in lingual occlusion, while the lower, through
ocelusion, have been foreced slightly labially. The upper in-
cisors were laced to the expansion arch with wire ligatures,

Fig. 272, Frg. 273.

and all carried labially by tightening the nuts in front of
the tubes on the anchor teeth—the first molars. It will be
seen in the next engraving, Fig. 273, that plain bands en-
circle the 1ateral incisors to prevent slipping of the liga-
tures, while plain ligatures are used on the centrals. The
engraving illustrates a study model made after completion
of the tooth movements and just before the appliances were
removed,

The upper teeth were moved outward to correct posi-
tions, as shown in the case completed, Fig. 274, in just
seven days. The appliance was allowed to remain upon the
teeth passively for ten days before its removal, when ocelu-
sion alone was depended upon for retention.

No effort was made to change the positions of the lower
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incisors, as it was known that the necessary change would
be effected by occlusion.

In the treatment of all similar cases there is a strong
tendency on the part of many to perpetuate the antiguated

Fia. 274.

practice of applying some form of gag to keep the jaws
apart and prevent the occlusion from interfering with the

Fia. 275. Fia. 278.

movement of the teeth. Such useless encumbrances should
be abandoned. A good appliance will effect the movement,
regardless of the slight hindrance offered by ocelusion,



278,

Fia.

Fia. 277.

TREATMENT OF CASES.—CLASS L.
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material C being used for the laterals, unfil th_e thicker, or
F, upon the eentrals. Spurs of wire ‘Fhat l_nclmed forward
and downward were attached at the dxstﬂ-!mgua_l angles of
these bands close to the gingival edge. The right lower
lateral was also encircled by a plain band having a spur
attached near the disto-lingno-gingival margin.

Fia. 270.

D bands were carefully fitted to both upper and lower
first molars, and the expansion arches slipped into position,
all this occupying but a few moments at each of three
different sittings, so that the patient might become grad-
nally accustomed to the wearing of the appliances. He
was then dismissed for a week, until all soreness had sub-
sided, after which light pressure through plain ligatures
made to encirele expansion arch and spurs was applied, as
shown in B, Fig. 195. :

Now, by studying the positions of the teeth from the
occlusal aspect in Figs., 277 and 278, it will be seen that






]

TREATMENT OF CASES.—CLASS 1. 331

the ocelusal aspect after the necessary movements had been
completed. Figs. 282 and 283 show the teeth in ocelusion.

and Fig. 284 shows the facial lines.

Fig. 280. Fic. 281.

The expansion arches were allowed to remain in position
for a couple of weeks that all soreness might subside before
the adjustment of the retaining devices, and a novel method

Fig. 282, Fig. 283.

of temporary retention was employed by making use of
the bands and spurs already in position upon the teeth, in
connection with wire ligatures which were wound in
and out between the teeth and made to engage the spurs
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in such a way as to antagonize the movement of the teeth
in the direction of their tendencies, as fully described on
pages 268 and 269, and shown in Figs. 216 and 217,

Fio. 284.

After several weeks of temporary retention the upper
teeth were permanently retained as illustrated in Fig. 218.
The lower incisors were retained by bands placed upon the
laterals and connected by a section of wire G soldered at
their mesio-lingnal angles and made to bear against the
intervening centrals. Spurs were also soldered to the
disto-labial angles of these bands and made to bear against
the deciduous canines, thus preventing the lingual move-
ments of all the lower incisors in the manner indicated in
Fig. 233.

A case similar to the one just reported, although less
complicated, owing to the normal arrangement of the teeth
of the lower arch, is shown in Fig. 285. The effect upon
the facial lines was marked and also similar to that in the
last case, and for like reasons.
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Fig. 285.

Fic. 286.
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In treatment the upper arch was enlarged and each
tooth moved into harmony with the line of occlusion by
force exerted from the spring of the expansion arch.
Neatly fitting bands made from the band material C were
cemented upon the central and left lateral incisors, and

Fia. 287. F1a. 288,

rotary force applied by means of ligatures engaging the
arch and spurs soldered to the disto-lingnal angles of the
bands close to their gingival margins. No spurred band
on the inlocked lateral was necessary, a plain ligature _un]y
being used and all the ligatures being oceasionally f,lghF-
ened by twisting or renewal. The corrected occlusion 18
chown in Fig. 286.
The teeth were retained as in Fig. 230.
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with firm retention until the complete eruption of the
canines and premolars. The movement of these teeth was
comparatively easy, but the recurrent tendencies of the

292,

Fig.

201.

F1g.

incisors, owing to the habit of contracting the lower lip

abnormally, were very str equiring ] '
Bmorgly, Were versy .-11L{m;_-;. requiring their retention
tor quite a protracted period,

23






Fra. 205,

Fig. 294,
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dental arch was gradually widened in the region of the
premolars by the lateral spring of the e:qmnf-airm arch and
wire ligatures, all as carefully deseribed in Chapter XIII.
In like manner, also, the lower arch was treated.

Fra. 297.

Fig. 299 shows the occlusion of the case afler correction,
with retaining bands upon the canines, those of each arch
being connected by sections of wire @&, as in Fig. 401, the

Fip, 208,

result being to antagonize the lingual tendency of the
formerly malposed anterior teeth.

The positions of the teeth in the lateral halves of the
arches were maintained in this case by vulecanite plates, as
shown in Fig, 252.
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By a eomparison through accurate measurements of the
models at the beginning of the period of retention and of
those made two years later some very noticeable and ex-

Fra. 302

tremely gratifying results, hitherto unnoticed or recorded,
were discovered. For example, the increase in the size
of the vaunlt of the arch, shown transversely just anterior
to the first molars in Fig. 303.

F1a. 203.
N

1 A

A ANNT

Measurements were also made of the changes that had
taken place in the positions and angles of inelination of the
teeth and show, Figs. 304 and 305, how pronouncedly the
positions of their apices have been shifted as the result of
growth. The positions of the teoth at retention are in-
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1o, 304.

Fig. 3056.
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in character and beauty given to the face, as a result of
such treatment.

The author greatly regrets that the photographs of the
yvoung lady cannot be shown.

T.et the reader in faney compare these changes with what
would have been the condition of all of these tissues had
four premolars or four first molars been sacrificed. It

Fie. 307.

seemed apparent to the author that the gratifying results
shown in this case would be manifest in all similar cases
if the same plan of treatment were followed, and should
be proof that extraction was no longer necessary. The
truth of this has since been confirmed by the results in the
large number of other cases treated by him, even where
there has been far greater arrest In the development of the
alveolar process than that shown in this case, as we shall

see later.

ST
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The treatment of this case was begun early in 1896 and

304,

F1a.

alE.

IF1a.

was partially reported in the sixth edition of this work.
and this. so far as the author is aware, was the first time
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this important subject received any definite consideration
in dental literature. The possibilities of growth revealed
in this case have been an important factor in revolution-

Fra. 310,

1zing the practice of orthodontia and should be taken into
consideration in the treatment of all cases.

The development of the alveolar process as a result of
tooth movement in this case is further diseussed in Chap-
ter VII.
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By a glance at the first molars it will be seen that
the ecase shown in Figs. 307, 308, 309, and 310, also belongs
to this first great class. It is similar to the one laf‘at d_eA
seribed except that the arches show greater diminution in
size and the malocclusion is correspondingly more exten-
sive. It will be seen how pronounced is the arrest in the
development of the alveolar process, probably being no
more developed in the region of the intermaxillary bones
than at the time of shedding of the deciduous teeth,

The effect, as might be supposed, was very noticeable in
the facial lines of the patient, as shown in Figs. 311 and

Fra. 311. Fiag. 312.

312, producing a pinched and flattened appearance about
the mouth.

As so much space would be required for admission of
the upper canines into the line of occlusion, extraction
would at first suggest itself, but recognizing the possibili-
ties in growth of tissues following tooth movement it is
apparent that such a course would he wrong and that the
conservative method should be followed. What was clearly
indicated was the restoration of all the teeth to normal
occlusion by slightly widening both arches. moving all the
incisors labially into line, and elevating, rotating, and
moving slightly lingually the upper canines.

Fig. 313 shows these various movements being accom-
plished simultaneously in hoth arches by means of ribbed
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expansion arches,* D bands, spurred bands, wire liga-

tures, ete.
m H
The anchorage was effected by means of D bands placed

upon the first molars in the lower arch, while in the upper

Fia. 313.

arch a D band upon the first molar was used on the right

side and an X band on the first premolar on the left side, 1t

made before the

* Several of the euts showing the expansion arch were
therefore soldered spurs on the plain

chown - instead of notches in the

invention of the ribbed arch,
gh the notched

to prevent the slipping of the ligatures are
ribbed arch as now used, but referred to in the text as thou

gilbed areh hnd been used.

are h
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movement of the right first lower molar, and the establish-
ment of mal-relations of all of the teeth in this lateral half
of the arch. Before the advent of the Baker anchorage

Fia. 314,

Fie. 316.

this was a common accident in treatment of cases of this
kind, and one difficult to avoid, but it 1s now inexm.l.:abli‘-,
for by prompt detection and the timely application of
intermaxillary force (see page 255) such unfavorable
movements may be easily prevented.




Fia. 317.

Fra. 316.
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Fia. 318,
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In Fig. 219 is shown another case 1}@[{]11"‘111"’ to this class
: 29

which is represented from the labial aspect, while Fig. 320
shows the ocelusal surfaces of the teeth of both arches.

Fig. 320,

From the positions of the mesio-buccal cusps of the
upper first molars relative to the lower first molars, the

case is readily diagnosed as belonging to the class um"Ier
discussion,
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m = 5
The patient was a lad aged thirteen. The strongly de-
veloped canines are erupting and have forced the lateral
meisors lingually and the centrals into torso-occlusion
- ]

IFia. 321,

while all the lower incisors, though quite even, occupy
positions lingual to normal, and the canines are in torso-
distal occlusion.

Fig. 321 illustrates a study model of the case made with
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is also resisted by the resting of the ‘ﬂ.'Il’L: upon the ]iﬂgL}ﬂ—
gingival ridges of the luterul.‘f, w}msfz llllg{l‘lﬂl T,eufiﬂne]es
are in turn resisted by the wire, while their II’ICS].,.';II ten-
dencies are resisted by the centrals. At the same time the

Fia. 322,

laterals prevent the rotation of the centrals by contact with
their disto-lingual angles, while the mesial angles of the
centrals are prevented from moving labially by the ten-
sion of the fibers of the peridental membrane, care having
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Fia. 323.

Fra. 324.

363
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teeth has not caused undue prominence of the lips, which
are seen to be in harmony with the other lines of the face,

28,

G}

385,

Fia.

but that it is a far finer result than could possibly have
followed that most unwarranted practice of sacrificing one
or two teeth from each arch to gain space.



TREATMENT OF CASES.—CLASS L. 367

By comparing the two upper arches shown in [igs. 325
and 326 the great change that has taken place in the form
of the vault of the arch is seen. This marked enlarge-
ment offers many added possibilities to the tongue 1n
speech and song, and in assisting mastication. It also
oreatly benefits the nose, and might, we think, lend much
interest to the rhinologist and offer him food for reflection.

Figs. 327, 828, and 329 show another of the ever varying
forms of malocelusion which the incisors may be forced

Fra. 327.

to assume incident to the difficulties of eruption and lock-
ing. The relations of the jaws and first molars at once
determine the class to which the case belongs and clearly
indicate the required treatment which consists of the
proper enlargement of the arches so as to afford to each
tooth its full normal mesio-distal relation in the arch.

This was easily accomplished by means of expansion
arches (plain arches being used as no lateral deflection of
force was needed), both upper and lower being applied in
the usnal way and operated simultaneously.,

While the upper incisors were being carried forward and
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FiG.

328,

Fia.
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the first premolars moved buceally, the canines were given
slight lingual movement through the force exerted by the
expansion arch made to bear against their labial surfaces.
The lower incisors were moved forward and laterally, as
well as rotated, by means of bands, spurs and ligatures
adjusted and operated as elsewhere deseribed. Likewise
the eanines were rotated. The patient was seen once a
week and inereased tension given, first, by renewal or
tightening of the ligatures, giving each as much tension as
it would bear, immediately followed by slightly tightening
the nuts anterior to the sheaths of the anchor bands.

The correetly adjusted teeth are shown from their ocelu-
sal aspects in Fligs. 330 and 331, and in occlusion in
Fig. 332.

Fic. 332.

The device employed for retaining the lower incisors
is shown in Fig. 331. It consisted of a section of the wire G
soldered to bands on the left lateral and right canine, with
an additional spur soldered to the lingnal surface of the
band on the canine made to bear against the lingunal surface
of the first premolar. It will be seen how the teeth are

r
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F1a. 333.
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securely and harmoniously held in their new positions by
thiﬁdmritrﬂf After it had been adjusted for a fewdays 1t was
found that the wire connecting the bands was not quite long
enough to prevent lateral pressure upon the central
and right lateral and that they had consequently been
forced to slightly overlap. This was easily remedied by
two or three pinches of the wire with the regulating pliers.

The retention of the upper anterior teeth was effected

Tra. 337.

with the device shown in Fig. 233, with spurs soldered to
the disto-lingual angles of the bands and made to bear
against the lingnal surfaces of the first premolars. This
was found sufficient for the retention of the upper teeth on
account of their favorable relations with the lowers. The
lower retainer was worn for fully a year and a half.

The changes in the facial lines due to treatment are
well shown by comparing Figs. 333 and 334, from photo-
graphs which were taken at the beginning of treatment,
with Figs. 335 and 336, taken a few months after retention.

Fig. 337 illustrates the mal-relations of the teeth in
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another case belonging to this class (the patient aged

338,

Fia.

twelve), and Figs. 338 and 339 show the teeth from the
occlusal aspect.






376 MALOCCLUSION.,

as in Fig. 225, in this way preserving the space required by
the canines. The lower incisors and canines were retained
as shown in I'ig. 233. The lower second premolar was
retained by a band and section of wire G soldered to its
bueeal surface, the end resting against the buceal surfaces
of the first molar and premolar. The first molars on the
right side were retained in their normal mesio-distal re-

lations, as in Fig. 256.

Fia. 340.

There are certain questions of art as related to the face
in this case which are of unusual interest. As the lips
of the patient were somewhat thicker than is usual, the
degree of the original deformity was partially disguised
in the facial lines, which are shown at the beginning of
treatment at Fig. 340; and at the time of retention the teeth
inclined outward at their cutting edges so much, as a result
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of tooth movement, and their ﬂi:i{_‘ﬂ:ﬂ were so much f&.‘l"th(il‘
lingnal than normal on account of arrest in theddexelnpé
ment of the intermaxillary bones, thu!: over-prominence o
the lips was manifest, as shown in 1*‘1:,3;. 541, taken at this
time, and indeed criticised by that Hnll]e_nt teacher of mt,
Mr. 1. H. Wuerpel, who suggested that 1t ]]I'{:.IIJE'LIJI‘_‘,?' would
have been better to have resorted to extraction nnrnf.l thus
avoided the mnecessity for such undue prominence.

Fig. 341,

But the author felt quite certain that conservative treat-
ment, even in this quite exceptional case, was correct; that
the unnatural prominence of the lips would prove to be
but temporary, and that ultimately, as a result of the lips
becoming modified to the new conditions and assuming
their normal funetions, together with the complete develop-
ment of the alveolar process and bones of the head, there

would finally be harmony of balance of the mouth and
lips with the rest of the face.
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How well this belief has been verified is shown by Fig.
342, which represents the facial lines of the young lady

Fi1G. 342,

Fia. 343.

five years later than the picture last H]IDWI‘I. We may alsg
add that Mr. Wuerpel, upon seeing this picture, expresse
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much surprise and pleasure at the pronounced improve-
ment.

Fia. 347.

344,

Fia.

The growth of the alveolar process and ocelusion of the
teeth are shown as they appeared two years after the be-
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ginning of treatment in Fig. 343, and the occlusal aspect
of the teeth at the same time is shown in Figs. 344 and 345.

Fic. 340,

348,

F1a.

Bands are shown upon both upper and lower first molars
in the last three pictures. They were to support the plane
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fulness of the upper lip and the consequent IIlfJHj‘: u11[:!£=.a.‘-1-
ing angle between the nose and Illp.. The left sld:e of the
mouth in the region of the canine is far more pleasing than
the right side, and this i3 easily underﬂlﬂnd‘ |l}"l‘(EFGI‘EIlEE
to the ocelusion, for on the left side the occlusion is normal,

Fig. 351.

=

while on the right side it is abnormal. The upper and
lower right canines have heen moved distally into the
Spaces made vacant by the loss of the first premolars,
thereby shortening the right lateral half of hoth arches
and placing the canines at an abnormal angle and relation
with the lips, thus robbing the face of its typal contour and
proper balance.

Fig. 352 shows the models of the teeth in occelusion, and
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- Fig. 353 shows the occlusal view of the upper model, in
the case of another girl, aged twelve, which is similar to

0

that shown in Fig. 337 except that the constriction of the

Fie. 352,

upper arch is considerably greater. This case is especially
imteresting by reason of the complete arrest in the develop-
ment of the alveolar process in the region of the intermax-
illary bones, and is another glaring example of the unfor-

Fia. 353

tunate result following the premature extraction of the
upper deciduous eanines.

As the type of this patient is entirely different from that
of the oue illustraied in Fig. 340, the lips being thin and
the profile line almost straight, the effect of the malocelu-
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sion is more notficeable, and the deficiency in the con-

F1G. d54.

Fia. 355.

tour of the mouth very apparent, especially manifest by the
obtuse angle formed between the nose and the upper
20
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mined to pursue the conservative plan, having faith that
if Nature were properly assisted the result, though pos-

Fia. 356.

sibly not ideal, would be far more desirable than if the
invariable, time-honored custom of mutilation in such cases

were resorted to.
Fra. 357.

It was decided to move the incisors forward only a part
of the distance necessary to make space

1 : for the canines
during the first period of treatment.

There they were re-



i fals! MALOCCLUSION,

tained in the positions shown in Iig. 356 and the young
lady dismissed for one year in order to allow the process
to develop. The facial lines of the patient at this time are

F1g. 3568.

shown in Fig. 357. Upon her return gratifying changes in
the growth of the process and in the positions of the apices
of the roots of the teeth were noted, yet it was still doubt-

Fie. 359,

ful as to whether the full normal amount of bone would
ever be deposited. However, the incisors were then ear-
ried forward to correspond with their correct relations
with the line of oeclusion and the arch slightly widened, the
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teeth retained, and the patient dismissed for a:}not!u:r year.
Upon her next return the results shown were indeed grati-
fying. The growth of the bone and process had been ex-
tensive. the teeth had moved downward so that the ‘‘open
bite’’ had disappeared, and the apices of the roots of the
incisors had been carried forward until the teef:h h:_ld at-
tained their approximately normal angle of inclination.

Fic. 360 Fic. 361.

The occlusal positions of the teeth at this time are shown
in ¥Fig. 358 and the occlusion in Fig. 359, and the result
upon the facial lines in Figs. 360 and 361. Although the
face is still somewhat lacking in normal contour, it will
doubtless continue to improve, as the author does not
doubt that the growth of the intermaxillary bones and
alveolar process will continue for some considerable time.

When we consider how promptly Nature has responded,
and how generously the missing bone has been supplied
in this quite remarkable case, and when we further consider
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the results attained in occlusion and in art, and what would
have been the results had mutilation been resorted to. it
would seem that its practice in any such case should here-
after be regarded as but little less than eriminal.

L.et us contrast the results in the treatment of this case
with those shown in Fig. 362.* = The case originally must

Fia. 362,

have been very similar to that shown in Fig. 352, but in
order to harmonize the ‘‘large teeth with the small jaws"’
six beautiful premolars and one first molar were sacrificed
resulting in complete chaos in the occlusion, or a far worse
condition than could possibly have been present before
treatment was begun, and with both speech and facial lines
greatly and permanently impaired. The case, as here
shown, is one of many similar cases in like condition, the
models of which have been sent to the anthor for consulta-
tion.

Fig. 363 shows the occlusion of another case similar to
that shown in Fig. 352, with nearly as pronounced arrest

* “The Orthodontia of the 0ld School,” Hopkins, Transactions American
Society of Orthodontists, 1904,
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in the development of the intermaxillary bones, and Fig.
364 shows the face of the patient at the time of beginning

F1c. 363.

the treatment, and how greatly its natural beauty is
marred by the malarrangement of the teeth.

Fig. 364,

Fig. 365 shows the occlusion after one and one-half
years of retention, during which time marked growth in
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the development of the alveolar process had taken place, al-
though by no means yet complete.

Fia. 3656,

FiG. 366,

A\ I
S T A |

Fig. 366 shows the improvement in the facial lines after
the lapse of another year and a half, or three years after
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the beginning of retention. The teeth at this time were in
fine oceclusion, with normal development of the u]veﬂ.lar
process. It would be hard to deseribe the 1}1‘0110111:11::&:;1 1m-
provement in the appearance of the patient fﬂllf:rwmg t}le
correction of the malocelusion and the changes in the tis-
sues incident thereto.

Figs, 367, 368, and 369, represent the occlusal relations
of the teeth of a boy thirteen years of age, and Figs. 370

Fia. 367.

and 371 show the teeth from the occlusal aspect, and from
the relations of the first molars the case is readily diag-
nosed as belonging to this class. The arrest in the develop-
ment of the alveolar process is greater than in the case last
described, almost the limit of possibility in the maloceln-
sion seeming to have been reached.

The effect of this malocelusion on the facial lines of the
patient, though very great, most unfortunately cannot be
here shown, as through oversight his photograph was not
taken at the time of beginning the treatment, and the
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mistake was not discovered until treatment had progressed
so far as not to permit of showing the original condition of

360,

Fia.

J68.

Fia.

the facial lines. The author would here emphasize t]‘le 11m-
portance of vigilance on the part of the orthodontist on
this point in order to avoid like serious losses.
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Fig. 370,
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Fig. 3

Fia. 372.




Fra. 375.

F1a. 374.
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plex case of malocclusion would be tedious and probably

a77.

Fia.

F1a. 374.

ne—

unfruitful. It seems to the author that the only possible

way for any student to become familiar with the details
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The device for the final mechanical retention of the lower
teeth in this ease is shown in Fig. 245, and in position on
the teeth in B, Fig. 244; and for the upper teeth in B,

[ig. 241,

1. 37H;

Fig. 3790. Firg. 380,

9. and 380 show a case where there 1s very
ations of the incisors and canines, and
ar to belong to the

Figs. 378, 37
pronounced mal-rel
if diagnosed superficially it would appe

<peond division of the second class of malocelusion, for the
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retrusion of the upper centrals and protrusion of the lat-
erals give it the typical appearance of these cases. Yet

d82,

Fia.

381,

Fia.

by : PR ' ; : ]
Y an examimation of the relations of the first molars it

will be seen that it clearly belongs to the first great

class
and that when the INeisors

are brought in harmonv with






Fig. 384.

Fia. 383.
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mitted than the resort to extraction, for as the first molars
are in normal relations the full ecomplement of teeth in both

384,

Fia.

Fia. 385.

upper and lower dental arches 1s essential to thehnstah'hﬁh-
ment of harmony in the sizes of the arches,—an un'm_'mble
requirement in all cases. What 1s clearly indicated is the

B N -
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enlarging of the dental arch [Dne.m* both as l.'lf.!EdEd.
though the teeth of the lower arch in cases of this type
are often in excellent alignment), and compelling each
tooth to oecupy its correct relation with the line of ocelu-
<sion. And yet this often requires considerable time, skill,
and patience, as very often both central incisors, as well

Fia. 387.

as the lateral nearest to the prominent canine, have not
only been carried lingually but shifted laterally, changing
their relations with the median line and necessitating not
only their labial and often torsal movement, but their
lateral movement, in order to restore their harmonious re-
lations with the median line. The movement of the lateral
and canine of the opposite side of the arch may also be
necessary in order to provide room.

All of these movements can best he effected by means
of the ribbed expansion arch made to bear against the
prominent canine, with foree reciprocated from the pre-
molars, laterals and centrals, at the same time giving it
2 form which will exert spring laterally upon the anterior
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Fic. 388,

Fia. 381 Fig. 300,
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Fig. 301. Fie. 302.

Fig. $04.
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torso-occlusion they must be retained in the usual way
by bands, spurs, etc.

Fia. 304.

1G, J95.

Fig. 388 shows the result of such treatment in this case.
Figs. 389 and 390 show the face of the patient at the he
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ginning of treatment, and Figs. 391 and 392 show it at the
time the last model was made.

Figs. 393 and 394 show similar cases treated in like
manner to the one just described, with the results in occlu-
sion shown in Figs. 395 and 396.

Frc. 398.

So far we have eonsidered cases belonging to this elass
in which the malocelusion has been prineipally confined
to the incisors and canines. We will now consider a type
not infrequently met with in which the malocelusion is
made more complex by reason of the molars and premolars
being also more or less involved. The malocclusion may
include one or all of the buccal teeth on one or both sides
of both arches, the involved upper teeth being in lingual
ocelusion,

The author would here call special attention to the very
pronounced and unfortunate results which must follow the
force thus wrongly distributed. Normally, as in Fig. 3, the
great force upon the teeth incident to mastication is per-

B N A S T W v s B S UL I
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fectly distributed in the direction of the long axes of the
teeth, the force tending to maintain the normal width of
both arches and the teeth at their proper angles of 1n-
clination, while in the form of malocelusion now to be
considered, the forces being wrongly distributed tend to
diminish the width of the upper arch, especially in the
region of the apices of the roots of the teeth, and to abnor-

i, 397.

mally widen the lower arch in this region. The effect of
this abnormal distribution of foree is graphieally shown
in Fig. 397, which represents the posterior view of the
malocelusion in a very pronounced case.

It is easy to understand how the vault of the arch and
bones of the nose gradually became involved until normal
breathing became impossible, and as the space for the
tongue was so greatly restricted. it was with mueh diffieulty
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normal distribution of the force the perversion lE)f the
normal growth of the alveolar process is always rapid and
pronounced, hence the malocclusion should be promptly
corrected.

Fra. 403.

Fig. 403 shows a case where but one of the lateral halves
of the upper arch was thrown into lingual occlusion by the
lingual locking of the right upper first permanent molar.

F1a., 404,

The patient was a child eight years of age. The deciduous
molars and eanines are still in position.

The plan of treatment clearly indicated was the widening
of the upper arch by moving hucecally the teeth of the af-
fected side only, with lahial movement of the centrals and
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in the case of young patients, especially since the int::m
duction of the ribbed expansion arch, the rib greatly in-
creasing its power. Further experience llﬂs_ also shown
that it is usually unnecessary to move out of lingual ocelu-
sion similarly inlocked deciduous teeth. Their cusps, how-
ever, should be shortened by grinding so that they may not
interfere with the normal widening of the arch through
growth which is greatly accelerated by the placing in nor-

Fi16. 405.

mal occlusion of the first permanent molars. These teeth
and the incisors being normally placed and supported, the
premolars should erupt and lock normally.

No movements of the lower teeth having been necessary
in this case, they of course required no retention.

Fig. 405 shows the occlusion of the teeth eight years after
treatment. The facial lines were practically faultless. We
regret not being permitted to reproduce them here. They
are especially gratifying when we consider the probable
result of allowing the malocelusion to develop, which usu-
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ally produces that unsightly deformity characterized by a
twisted appearance so noticeable in the face of the pa-

Fi1a. 404, Fig. 407.

F1a. 408.

tient shown in Figs. 406 and 407, caused by the lingual
locking of the right upper molar, which in turn caused the
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shifting of the mandible from left to right, as shown in
the malocelusion of the teeth, Fig. 408. _

Fig. 409 shows the occlusion of the teeth six years later,
and Figs. 410 and 411 show the comparatively good balance
in facial lines which has resulted from the restoration of
the teeth to normal relations.

As the lingual locking of the upper molars is a char-
acteristic which we have said may accompany any of the

Fra. 409,

classes, divisions or subdivisions of malocclusion it will be
further discussed in considering the treatment of the vari-
cus cases of other classes in which it oceurs,

There is also another form of malocelusion, which, al-
though it may appear in any of the classes, is more often
found in the first great class. Tt is commonly termed
“‘open bite,”” characterized by more or less space between
the upper and lower teeth anterior to the first or second
molars, although usually involving only the upper and
lower incisors and eanines,

The causes of some of the forms of open bite are very
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Frc. 412.

Fig. 413.
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IMig. 415* shows another case of pronounced infra-ocelu-
sion principally of the incisors, eanines, and premolars, of
the upper arch. This condition was augmented by slight
supra-ocelusion of the second molars, which were the only
teeth coming in contact when the jaws were closed. :

The plan of treatment that seemed most advisable was
the shortening of the second molars and the lengthening
of all the incisors, canines and premolars. This was accom-
plished by means of the spring of the expansion arches,
reinforced by intermaxillary anchorage, exactly as de-
seribed in the last case.

Fia. 415.

All of the lower inecisors and the canines were banded
with delicate, neatly fitting bands made from the thinnest
band material (C). These bands were to prevent the
ligatures from slipping off the teeth. The upper lateral
incisors and eanines were banded in like manner for the
same purpose. Bands were unnecessary on the upper cen-

- =

* Angle, Chapter on Orthodontia, “The American Text-book of Operative
Dentisiry,” January, 1905.

I S O S
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Further movement of the teeth seemed to the author
unnecessary. The patient was again dismissed with in-
structions to return for oceasional inspection of her teeth,
which were retained as formerly by means of the arch
and ligatures. These were worn for about a year and then
removed. No unfavorable movements of the teeth re-
curred.

Great caution should be observed in all such extensive
operations for elevating the teeth not to excite inflamma-

Fia. 418.

tion or to move the teeth too rapidly. The movement should
be very slow, but continuous, otherwise there will be great
danger of destroying the pulps. This should be appm‘&t_]t
when we remember how extensive must be the changes in
the peridental membrane and alveolar process, and what
a severe strain is put upon these tissues incident to effect-
ing such great changes in the positions of the teeth.

Such cases present many points of interest. One that
impresses the anthor is the readiness and completeness
with which the gum tissues, and probably to some extent
the alveolar tissues, follow the teeth in these extensive
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movements. It is doubtful whether the treatment of these
cases should ever be undertaken after maturity, although
we have as yvet nothing but theory to suggest fear of alveo-
lar disintegration as a result later in life.

Fig. 417 shows another very marked example of this
type of cases which is further complicated by diminution
in the sizes of the arches and crowding of the anterior
teeth, especially the upper, together with lingual relations

Fia. 417.

of the upper first molars with the lowers, with the usual
result of modifying the growth of the alveolar process, as
already pointed out in connection with the eases deseribed
on pages 414 and 419.

[n the treatment of this case, begun in April, 1903, it will
hudnl:mm-votl how extensive must be the elevation in order to
bring all the teeth into harmony with the line of ocelusion.
and how great must be the force necessary to ;u:uﬂmplisali
these movements, and yet by analyzing the true conditions
and pursuing a course of treatment in accordance with the
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region of the upper canine. Another delicate rubber liga-
ture was also made to operate in like manner on the oppo-
site side of the dental arches. After a time these rubber
ligatures were worn only during the sleeping hours, and
later only on each alternate night, their wearing being thus
gradually discontinued as the teeth became established in
their corrected positions.

The holding in correet relations of all four of the first
molars was made far more difficult by a very needless

Fia. 411,

blunder committed by a dentist who had attempted the
correction of the maloeclusion some two years previously.
In his effort to reduce the ““open bite’’ he had removed
all of the cusps of all of these molars h;;- grinding, thus
depriving the teeth of their power for maintaining their
normal relations. This necessitated further g.’,'l‘i!lf“]]:_{ of
these teeth in the effort to establish other cusps for their
mutual support, which at best can never be anything but
a travesty on Nature’s heautiful normal ]'::‘Lfr.a:u*ns:. No
20
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practitioner should ever change the occlusal surface of a
tooth until he fully realizes what this change will ultimately
mean, not only to the tooth itself but to all the other teeth,
and if he be intelligent, even though but beginning to com-
prehend the great principles of occlusion, he will long
hesitate before resorting to mutilation be it ever so slight.

We now come to the consideration of mutilated cases, or
cases that have been caused or aggravated by the ex-
traction of one or more teeth.

Fra. 418.

Fig. 419 shows the left sides of two models of a case,
before and after treatment. The occlusion on the right
side was normal. On the left (upper model) the lateral
halves of both arches were shortened, the upper permanent
lateral incisor being in contact with the first premolar.
The mouth had a shrunken appearance and the incisors
were shifted from the median line. This condition was the
result of the unfortunate and unnecessary premature loss
of the deciduous upper canine and the first and second de-
ciduous lower molars.
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and first premolar. These were worn until the eruption of
other teeth made their use no longer necessary.

[n the model on the right of the engraving, Fig. 420, is
shown a case from which several valuable lessons may be
learned. The case was that of a young lady sixteen years
old. Two years previous to the making of this model the
occlusion of her teeth was practically faultless, and with
the exception of the left lower first molar the teeth were
of excellent structure and color. At this time this molar
was lost through negleet of earies; then followed the tip-

Fiac. 420.

ping forward of the second molar—the inevitable I!'H.-il:ﬂt.,
Its inclined planes being locked in ocelusion, as the tipping
progressed the mandible was forced to recede, at the same
time causing slight forward movement of the left molars,
premolars, and canine of the upper arch, 't'{,’f-'-lllililﬂg in the
gradual shifting to nearly complete distal occlusion of the
teeth in this lateral half of the lower arch anterior to the
space. Pressure from the upper lip gradually molded the
upper arch to the diminishing size of the lower, as shown
by the bunching of the incisors, while pressure from the
lower lip assisted in moving distally the teeth anterior to
the space, all of which might have been avoided by the
timely insertion of an artificial substitute.
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It will be noticed in the model on the right that none
of the teeth on this side occlude, but that they merely toueh

Fia. 422,

I'1g. 421.

at irregular intervals, and are practically worthless for
mastication. What we would especially emphasize in this
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such an extensive operation, the author was agreealfl}'
surprised to find that the teeth were moved quite as t_easﬂ:r
and fully as rapidly as is usual in the case of a miss of
eighteen, and with no unfavorable symptoms following the
movement of any of the teeth. B

The result in occlusion is shown in Fig. 423. 1t will be
seen that all the teeth anterior to the space have been

Fic. 423,

carried well forward, and that the molars have been moved
distally and into correct relations.

Retention was effected by a vulcanite plate both above
and below which bore against the lingual surfaces of the
anterior teeth and filled the spaces of the missing molars,
and the case was finally referred back to the patient’s den-
tist, who, after some months, skilfully inserted some very
perfect bridges.

The remarkable changes in the sizes of the arches and
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the relations and inclinations of the teeth are naturally
reflected in the lines of the mouth as related to the other

features, as will be noted by comparing the face before and
after treatment, as shown in Figs. 424 and 425,
Great as are the changes in the facial lines, the close
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Fia. 426.

Fic. 4Z7.
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IF1a. 428.

FIG. 4249,
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{]{?:’-.-'(‘I'Iht'i_l for performing the various movements here re.
quired. The result of such treatment is shown in Figs. 428

— ——

and 429. The upper deciduous canine having been lost, its
suceessor is about to erupt, as also shown.
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obstructions from adenoid growths are often well-defined
at two and three years of age. They may be so slight at
first as to occasion mouth-breathing only at intervals and
later disappear entirely, but if sufficient at the time of the
eruption of the first permanent molars to deflect the nor-
mal relations of these teeth into abnormal (distal) rela-
tions—and but a few days would be necessary to accom-
plish this—the nuecleus of econditions would be established

Fic. 432.

which must progress until all of the conditions of a tvpical
case of either the first or second divisions of this class
have developed. Once established it is remarkable what
similarity exists between the cases of each division es-
pecially those' of the first, the differences being chiefly in
degree which is usually in proportion to the age of the
patient. And as we have already noted in the ehaplﬁer
on Facial Art, the disturbance in the balance of the facial
lines is very noticeable and in direct proportion to the
degree of the maloceclusion.
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The logical plan of treatment of cases belonging to this
division is to divert from abnormal to normal action the
forces which are operative in producing the deformity,
or, first remove the cause by proper treatment of the nose,

Fia. 433.

making normal breathing not only possible, but actnal, and
then establish the normal occlusion of the teeth and the re-
tention of the same until all of the tissues and musecles in-
volved shall have hecome normal in growth and harmon-

Fic. 434.

lous in function through their mutual co-operation. Nat-
urally, the earlier the treatment, the more perfect must he
the ultimate result,

Figs. 433 and 434 show the ocelusion of the teeth in a
well-defined case belonging to this division of a child less
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than four years of age. It will be seen that all the lower
teeth are in distal ocelusion and all of the forces wrongly

FF1a. 435.

directed, and that the development must be continuously
retrogressive so long as these conditions are permitted to

exist.
F1a. 436.

Notwithstanding the complexity of the malocelusion :131(1
the extreme youth of the patient the treatment was easily
and successfully performed, and Figs. 435 and 436 r‘ltﬂﬁ'lﬂlﬂ
splendid results in the establishment of normal occlusion.
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By comparing Fig. 437 with Fig. 438 it will also be noted
how marvelous are the changes in the facial lines of this
child as a result of this treatment.*

As the result of intelligent treatment Nature is now
permitted to progress normally in her work of building the
denture, and the prospects of the ideally normal result,
as compared with the possible result in cases that have
been allowed to progress until ‘‘all of the teeth (perma-
nent) have erupted,’”’ ought strongly to impress all
thoughtful persons with the gravity of the error of delay.

Fic. 439, Fra. 440.

Figs. 439 and 440 show the ocelusion of the teeth of a boy
aged nine years. The cusps of the deciduous teeth being
wornnearly smoothit was very easy for the first permanent
molars to begin abnormal relations in locking as their erup-
tion proceeded, thus effectually preventing the normal
locking of the teeth subsequently to erupt.

* This patient was treated by Dr. Guilhermena P. Mendell, of Minneapolis.
It is the youngest case on record where anything like such extensive mal-
occlusion of the deciduous teeth has heen eorrected. The case was reported
at the meeting of the American Society of Orthodontists, September, 1905,
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treatment thenceforth consisted in the occasional inspee-
tion of the intermaxillary retainers, and insisting on the
patient’s breathing normally and exercising the normal
funetion of his lips. :

Normal conditions now being established, the growth
of the denture progressed normally, and as each deciduous
tooth was lost its successor erupted and locked in normal
occlusion, thus assisting in maintaining the proper rela-
tions of the jaws and dental arches.

Fig. 441. Fig. 442.

Figs. 441 and 442 show the occlusion of the teeth of the
boy three vears later. ;

Fig. 443 shows his profile at the time of beginning treat-
ment, and Fig. 444 at the time of making the last model
of his teeth.

It will be seen how the unpleasing facial lines have been
changed to those of proper balance, and continuous change
for the better (or toward the normal) must follow as
growth and development progress.

The use of intermaxillary force, as in the treatment
of this case, might raise tlie question as to whether the
anchor bands alone would not he sufficient without the
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lower expansion arch. Without it the molars would he
partially rotated and deflected buceally incident to the

FiG. 443X,

great strain upon them necessary to carry all of the lower

teeth forward.
Fia. 444,

Figs. 445 and 446 show the mal-relations of the jaws and
teeth from both right and left sides of a miss twelve years
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of age. On the right side there is complete d.isat:ll m-u!uzx?m],
but on the left the teeth are not yet in full distal occlusion,
vet as probably all of the inclined planes favor this relation
it is only a question of a short time when, if allowed to
continue, it must be fully established.

The upper arch is gradually becoming narrowed through
the influence of the muscles, and the upper incisors foreed
labially through the action of the lower lip.

Fiag. 443. Fia. 444.

The same general plan of treatment was followed as in
the last case, but as the maloeelusion had become more com-
plicated through the eruption of more of the permanent
teeth, with greater labial prominence of the upper incisors,
the difficulties in treatment became greater, necessitating
that the upper arch be shortened in front., and widened
in the region of the premolars and eanines. and that the
crowns of all the upper teeth be tipped distally and those of
the lower tipped mesially sufficiently to establish normal
ocelusion,

As the malocclusion began with the distal locking of
the first permanent molars, and the protrusion of the in.









. 'q.j
462 MALOCCLUSION,

the desired distance linguo distally, thus establishine
normal mesio-distal contact between all of the teeth of 1!1?_-
upper arch, and normal occlusion of the denture.

These movements were effected in about two months.
The normal mesio-distal relations of the teeth were main.
tained by bands upon the lower canines. These bands were
made from the band material H and very carefully fitted
and cemented. Upon their labial surfaces were soldered
flattened spurs of metal which engaged the mesial inclines
of the upper canines, as in Fig. 260. The case at this stage
is shown in Fig. 447, The spurs were frequently inspeeted
and occasionally modified by bending, in order to increase

FiG. 447,

or diminish the bearing as needed. Later it was found that
the molars on the right side were not maintaining their full
normal mesio-distal relations. They were promptly en-
cireled by plain elamp bands No. 2 which had been fitted
with spur and plane, Fig. 256, and carefully cemented in
position. By occasionally bending the spur to give heavier
bearing, their full normal relations were soon re-estab
lished.
The labial movement of the upper incisors was antago-
nized by a section of wire G made to bear against their
labial surfaces, the ends being soldered to carefully fitted
bands upon the canines. The patient was frequently ad-
monished of the importance of establishing the habit of
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Fig. 452,

F1a. 453.

31
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[ﬂ}'t‘r‘ﬂl‘[l must be determined by the operator, and aceom-
plished by the careful and intelligent I]!Illli]}l.l.]uti{}rl n:sf.- the
anchorage and application of force, both of which Hlmuld
be under his complete control.

I"1G. 454,

As we have seen elsewhere, Nature exercises the greatest
care in correctly placing the upper molars mesio-distally;
hence the question may here be appropriately asked, why,
‘£ this be true, it is necessary to move the upper molars
distally in these cases. as follows in this plan of treatment.
This is easy of exvlanation. The mandible, being under-
sized through the perversion of forces, the movement of
the teeth, if limited to the lower, wonld compel them fo
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F1a. 456.
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Fra. 457.

Fia. 458.
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lean forward at too great an angle, while by dividing the
movements between the teeth of the opposite arches this
is prevented, and Nature, being assisted and stimulated
through the correet distribution of force upon the teeth
and normal funetions of the muscles, is enabled to normally
develop the mandible and all other tissues involved.
Through the stimulus thus given it is quite probable that

Fra. 459, Fra. 460,

® -I-"m

in time the teeth of the upper arch will regain their normal
relations with the skull.

Figs. 455 and 456 show the ocelusion from the right and
left sides of another typical case, with the usual character-
istics, and Figs. 457 and 458 show the occlusion after the
case has been treated exactly as deseribed in the last case.
The resultant changes in occlusion are clearly manifest
in the better balance of the facial lines, as will be seen by
a comparison of Fig. 459, which shows the face before
treatment, with Fig. 460, which shows it after treatment,

or at the time of making the models shown in Fj 1gs. 457
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i, 401,
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Fig. 462. Fic. 463,
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and 458. Fig. 461 shows the still greater improvement in
the face incident to the growth of the mandible two years
later than in the last picture.

Figs. 462 and 463 show the occlusion from the right and
left sides of another most pronounced case belonging to
this division.

The treatment was identical with that employed in the
last two cases, that is, beginning with the first permanent
molars and moving them into their proper mesio-distal re-

Fic. 464,

lations, continuing with the premolars, and finally adjust-
ing the canines and incisors.

Fig. 464 shows the period in treatment immediately after
the premolars had been tipped distally into contact with
the previously moved first molars. The X bands which in
this case had been employved on the first premolars are
dimly shown in this study model.

After the canines and incisors had been retracted the
molars and premolars were secured by the nsunal intermax-
illary retention. Fig. 465 shows the case at this stage of
the operation, and Figs. 466 and 467 illustrate it by better
models made six months later, or at the time of removal of
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all retaining devices. The change in the facial lines due to
treatment are shown in the chapter on Facial Art, Figs.
61, 62, 63, 64, and 65.

I'1G. 465,

Figs. 468 and 469 show the face of a boy aged thir-
teen, and from the receding chin and disturbance of bal-

Fig. 4.

ance in the lines about the mouth it 15 not difficult to
diagnose the cause as malocelusion of the type belonging
to this division. By referring to the malocelusion, Figs.
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470 and 471, it will be observed that all of the typieal char-
acteristics are present.

Tt will also be noted that the first premolar on the left
side is in torsal occlusion. The treatment of the case was
proceeded with exactly as in the case shown in F‘igs._ 445
and 446, no effort being made to correct the torsal position
of the premolar until after the teeth of both arches had been
moved into their normal mesio-distal relations. It having

F1c. 467.

then been loosened, its rotation was more easily accom-
plished. This was done by means of the traction screw,
as in Fig. 635, its angle engaging a staple on the mesio-
lingual angle of a band that had been cemented on the pre-
molar, the long sheath of the traction serew being soldered
to the lingual surface of a No. 2 band upon the first molar,
the serew of which was placed on the buecal surface and in
this ease pointed distally. This band was also utilized for
the usual intermaxillary retention, the plane of metal being
soldered to the flat portion of the serew, bearing against
which was the spur soldered to a carefully fitted and ce-
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mented band upon the lower first molar. Force was ex-
erted upon the tooth to be rotated by occasional tightening
. of the nut, and as its lingual cusp was drawn distally the
force was reciprocated to its bueceal cusp and in the oppo-
site direction by the intervening second premolar.

In a short time the tooth had been rotated a little more
than the requisite amount, and, the traction serew occasion-
ing no annoyance, it was allowed to remain as a retainer

Fra. 472,

as long as intermaxillary retention was employed, or about
one year.

3oth molar and canine intermaxillary retention was em-
ploved on the opposite side through bands, planes and
spurs, as in Figs. 256 and 260.

The corrected ocelusion is shown in Fig. 472, and the
improvement in the facial lines in Figs. 473 and 474.

[n many of the pronounced, well-established cases _he-
longing to this class the narrowing of the arch in tlm. region
of the canines and premolars is often very mnoticeable,

b e
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necessitating its widening by the buccal movements of these
teoth. This is easily accomplished by giving muuch lateral

Fra. 474.

Fia. 473.

spring to the expansion arch which exerts foree laterally
upon these teeth through ligatures and which is further
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the author’s favorite plan to encirele the canines with
strong, carefully fitted bands, soldering a piece of wire G
to each band parallel with the long axis of the tooth and
bending the lower end of the wire forward in the form of
a hook about one-fourth of an inch below the point of
the eusp. These hooks engage extra intermaxillary elas-
ties which are stretched back to also engage the sheaths
of the D bands on the lower first molars, as in Fig. 475.
This is an efficient method for accomplishing the movement
of these very firmly rooted teeth, and may be employed

Fia. 476. F1a. 477.

simultaneously with the expansion arches. Tt may also
be used to re-establish the correct positions of these teeth
in case of their relapse, thus avoiding the replacing of
both expansion arches and the upper D bands.

Figs. 476 and 477 show the occlusion of the teeth in an-
other case belonging to this class—that of a girl ten years
of age. The deciduous molars have not vet all hzﬁm{ lost.
The incisors are unusually protruded for a child of this
age, but this is easily accounted for by examining the pic-
tures of the face, Figs. 478 and 479, and noticing how thick
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premolar and canine on the right side, necessitating more
than the usual distal movement.

The case was treated after the plan already carefully
deseribed, the distal movement of the canine being effected
simultaneously by the method just outlined, and in connec-
tion with the usual other appliances. The result in oceclu-
sion is shown in Fig. 480.

Fra. 480.

The improvement in the facial lines at the time of reten-
tion is shown in Figs. 481 and 482, and two years after the
completion of retention in Figs. 483 and 484.

By far the greatest difficulty in the treatment of this
case was to induce the child to discontinue the habit of
foreing the lower lip against the lingual surfaces of the
incisors, and for this purpose the device shown in Fig. 262
was adjusted at various times for various periods.

In all cases belonging to this division where there has
been extraction, with the usual shortening of one or both
of the lateral halves of one or both of the dental arches,
the malocelusion is necessarily more complex, with in-
creased protrusion of the upper ineisors, ete., especially

32
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if the teeth have been extracted from the lower dental arch.
The difficulties of treatment in such cases are of course
increased, vet we should very rarely depart from the ideal
conservative plan, even in these cases. The leaning teeth
should he tipped to their normal upright positions, the lost
space regained, and the missing teeth, if permanent. sub-

Fra. 481. Fig. 482,

stituted by the best possible bridge-work in which the fwa
normal contour of crown and cusps of the missing teeth 1s
restored. If the lost tooth be deciduous the space must he
maintained, allowing its successor full opportunity for
eruption. _ o
Figs. 485 and 486 illustrate a case of this description
where the first permanent molars had ernpted and locked
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in distal oecelusion. DBoth right upper premolars have
erupted, with the canine just emerging from the gum, while
the lower first premolar on tlns side has fully lJt‘.llleE-‘ll and
the canine partially. The second lower deciduous molar
has just been lost, with its successor about to erupt. On
the left side the npper deciduous canine has recently been
lost, with nearly full eruption of the first |h!‘t‘ltlt:|E‘Il' and
partial ernption of the second. In the lower jaw on this

FiG. 455, 116G, 4516,

side the eanine and first premolar have fully erupted, the
latter being nearly in contact with the first mn!nr This
was occasioned by the unnecessary sacrifice of the second
deciduous molar three vears previously which had allowed
the usual forward tipping of the first permanent molar,
and the shifting distally of the mandible and the teeth
anterior to the space—the inevitable result.

The X ray revealed a second premolar of normal form
and ]mm]mm prevented from erupting by the crowding of
its approximal associates. As a result of this extreme
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shortening the mesial inelined plane of the lower canine
oceludes with the distal inelined plane of the upper first

Fig. 487.

Fig. 488%.

premolar, or nearly the width of two premolars distal to
its normal position.
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Fig. 489,

456
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lieved of responsibilities following his extraction of per-
manent teeth unless he takes prompt measures to prevent
the maloeclusion which otherwise will surely follow.

4904,

Frag.

443,

i,

By reference to Figs. 495 and 496 it will be observed
how greatly the facial lines of this bright, intelligent boy
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have been thrown out of balance. We know that the teeth
when in correct occlusion are a striking mark of beauty,

496,

Fia.

Fiac. 496.

but how unsightly they become when so unfortunately
placed as in this case!
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as t_lw deformity formerly causing him such real anguish
diminished. The author has repeatedly noticed this witl

508,

F'1a,

507.

b1,

other patients, and it adds much interest and pleasure to
the work of the orthodontist.
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and any other malpositions of individual teeth that may
exist.

519,

Fia.

=]

[Te]

[ [#F

The disturbance in the balance of the facial lines is often
very pronounced, and is always just in proportion to the
extent of the maloeclusion.
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Figs. 518 and 519 show the occlusion in Ei't}'[]i{:sll case
belonging to this subdivision—that of a boy {!"tf._’,‘].lt years ?f
age—and Fig. 520 shows the extent of the disturbance 1n
the balance of the face.

In the treatment the same plan was carried out as that
already deseribed in the treatment of cases belonging to the

Fia. 520,

division, the only difference being that the intermaxillary
elasties were made to operate only on the affected side.

As the first permanent molars had not yet fully erupted
the placing of the anchor bands upon them would have
occasioned unnecessary pain, therefore the smaller bands
D were placed upon the second deciduous molars. Wire
ligatures were not needed in connection with the lower
expansion arch, as stationary anchorage was not required.
Force upon the upper incisors from the intermaxillary
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elasties was prevented by the proper adjustment of the
nut of the expansion arch on the sheath of the anchor band

Fic. 521,

on the abnormal side, as already deseribed in connection
with other eases. The nut on the opposite side of the arch,

Fic. 522,

as well as those on the lower arch, not being required, were
removed. Gradually the upper molar was shifted distally
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and the lower teeth mesially the requisite distance, then
the force was distributed to the prominent imeisors after

loosening the nut so as to give the full bearing of the ex-
pansion arch npon them.
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the nose being less }}rmmnm-m].. permitting more nearly
normal breathing and lip funetion.

528

Fia.

b27.

F1a.

Fig. 525 shows the profile of the face, and it will be seen
what a coarse expression is given to the mouth as a result
of the malocelusion.
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Fia. 530.

Fia. 531.
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developed teeth and jaws all of the teeth being in malocelu-
sion as a natural result of the mal-locking of the first per-

533,

Fig.

Fia. 532,

manent molars upon their eruption, yet following the above
plan of treatment the teeth, even at this age, were all read-
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ilv moved into normal ocelusion. Of course, the golden
time for the treatment of this case was at, or soon after,
the time of eruption of the first permanent molars, the dif-
fienlties having gradually inereased with the advance of
vears. It is quite probable that at that time it would only
have been necessary to direet the first molars into normal
relations.

Fic. 534, F1e. 535.

In the treatment of this case anchor bands were placed
upon the lower second molars and first upper molars, and,
as very little widening of the arches was necessary, the
expansion arches were bent to conform approximately to
the general forms of the dental arches as they appeared
at the time of beginning treatment. As the upper incisors
were required to be moved forward and rotated they were
fitted with bands carefully cemented into position, with
spurs placed at appropriate points on their linguo-gingival
margins. After slipping the expansion arches into posi-
tion, ligatures were made to engage the spurs and arches,
and firmly tightened, thus exerting mesial and torsional
force. The upper expansion arch, having been provided
with sheath-hooks (in this case opposite the canines), the

mtermaxillary elastics were applied with gentle pressure
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and the teeth carefully cleansed, and both molar and canine
retention, as in Figs. 256 and 260 was applied on both sides
while the incisors were retained as in Fig. 233. In about
four months the device for the retention of the molars was
removed, while the canine and incisor retention was con-
tinued for over a year. Recurrent movement of the inei-
sors began to be manifest two or three weeks after the
removal of the retaining devices and they were promptly
replaced and their correct relations established the second
time by means of rubber wedges, followed by bending the
spurs, as discussed in the chapter on Retention.

Fia. 5306, Fia. 537.

The improvement in the occlusion of the teeth is shown
in Figs. 536 and 537.

Fig. 538 shows the facial lines of the patient before
treatment and Fig. 539 shows the result of the establish-
ment of normal oecelusion.

Figs. 540 and 541 show the malocclusion of the teeth of
a girl, aged eleven years, clearly belonging to this division,
and if we were to rest our examination on the models alone
it would seem that the teeth of the lower ]Jaw were in
normal mesio-distal relations with the skull while those of
the upper, especially the molars of the right side, had, by
some force, been moved mesially from their normal rela-
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tions with the skull. Yet this is not the fact, as is easily
proven by a study of the facial lines in Fig. 542. If we
were to resort to the extraction of but a single premolar in
the upper arch the possibility of establishing the eorrect
balance of the facial lines would be forever lost. What is
clearly indicated in treatment is the shifting mesially of
the teeth of the lower arch and distally those of the upper
into normal occlusion, and reduction of the prominence
of the right upper canine permitting its normal movement
downward into the line of occlusion, and the correction of

Fig. 538, Fic. 539.

the positions of the inecisors; and as the upper first molar
on the left side in locking assumed lingual relations with
the lower, it must be moved buceally while the lower must
he moved lingunally.

All of these various necessary movements were accom-
plished by means of the expansion arches and intermaxil-
lary elastics, with wire ligatures made to exert force upon
the lateral ineisors, all in the usual way, and as already
deseribed. The prominent canine was reduced by the ex-
pansion arch made to bear against its labial surface, with
an intervening wedge of rubber. The huceal movement of
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the left upper first molar was effected also by the expansion
arch bent so as to exert an outward force upon 1t, while the

F1c. 541.

g. 540,

opposing molar was moved lingually by bending the ribbed
arch so that it would exert an inward force.
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The teeth were carefully retained by molar and ineisor
retention, as in Figs. 256 and 233, the various tooth move-
ments having required about four months’ time. An addi-
tional spur was soldered to the band which bore the plane
of metal upon the first upper molar on the left. This spur

i

projected downward and bore against the bucecal surface
of the lower first molar between its disto-buceal and fifth
cusps, thus compelling the normal buceal relations of these
teeth, as in B Fig. 257. Tt was thought advisable to allow
six months for the settling of the molars and growth of the
alveolar process before perfecting the adjustment of the
ineisors.
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The occlusion at this stage of the operation 1s shown in

Fia. 544.

Fia. 543.

Figs. 543 and 544, and the improvement in the facial lines
in Fig. 545,
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As the molars become settled in their sockets and de-
velopment of the alveolar process progresses, better ocely-
sion between the incisors will follow.

Ocecasional inspection of this case will yet be necessary
for at least a year,

Fi6. 545.

Figs. 546 and 547 show another well-defined case belong-
ing to this division, of a girl twelve years of age. All of the
usnal characteristics are present, namely, complete distal
ocelusion of the lower molars and premolars, retrusion and
bunching of the upper incisors, normal lip funetion, normal
breathing, ete. The deciduons canines have recently been
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lost and their permanent successors are just beginning to
erupt. An added complication—the abnormally short bite

Fia. 5468,

is here present. The molars have failed to erupt their
normal length, allowing the lower ineisors to come in con-

Fig. 547,

tact with the vault of the areh. while the cutting edges of
the upper incisors pass beyond the gingival margins of the
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lower. Of course this abnormal telescoping of the incisors
is due in no small degree to the tipping downward and in-
ward of the upper incisors from their normal angle, and
the tipping lingually of the lower incisors, and although
such a condition 1s more or less present in all cases be-
longing to this division, yet it is here present to an unusual
degree, the principal reason being that the molars have
not fully erupted.

F1a. 548.

Placing the teeth in their normal relations will greatly
improve the bite, as shown in Fig. 548, where it has been
accomplished.

How greatly the face is shortened and thrown out of
balance is shown in Figs. 549 and 550, which again empha-
sizes the truth of the law that the variation from the nor-
mal balance of facial lines is in proportion to the degree
of maloeclusion.

The plan of treatment for restoring the normal mesio-
distal relations of the teeth and positions of the incisors
was the same as in cases already described. X bands, how-
ever, were placed upon the second upper premolars and the
second and first premolars were at first ligated together,
while the ribbed expansion arch was made to line slightly
above the gingival margin of the upper incisors. As with
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was to lengthen the premolars and shorten the upper in-
cisors while they were moved labially by tightening the
nuts in front of the sheaths of the anchor bands, renewal
of ligatures, ete. This upward spring also prevented the
ligatures from sliding downward on the erowns of the in-
cisors. As the result of the foree from the intermaxillary
elastics and the spring of the arch, very excellent mesio-
distal relations of the teeth were established, as shown in

F1a. 553.

Fig. 548, Figs. 551 and 552 show the facial lines at this
time. But the bite is still far too short, and, as Dr. Kirk
has well said, €It is of quite as much importance that
the proper length of bite be established as it is that any
other phase of malocclusion be corrected,”’ and for this
purpose the bite plate, as deseribed on page 491, was made
use of. It was worn for one year, completely relieving the
molars of occlusal contact. As a result they became
lengthened to a noticeable degree, and the incisors were
possibly shortened to some sl ight extent.

Two years after the discontinuance of all treatment a



TREATMENT OF CASES.—CLASS II. 531

model of the teeth was made which shows the present con-
dition of the occlusion, Fig. 553; and Figs. 554 and 5_355
show the facial lines of the patient at the time of Ir}akmg
this model. While numerous simpler cases belonging to
this division might be reported here, this seems unneces-
sary as the stories they might tell in occlusion and art and
in 1;I1e methods of aceomplishing the various tooth move-

Fra. 554. Fig. 555.

ments are embraced in the cases already reported, and if

these be understood the treatment of simple cases should
offer no difficult problems.

TREATMENT OF CASES.

-CLASS 1T, DIVISION 2, SUBDIVISION.

Cases that are easily classified as belonging to this sub-
division differ from those of the main division only in de-
gree, the teeth of one of the lateral halves of the arches
being normal as to mesio-distal relations, while those of the
opposite side are locked in distal ocelusion. This is accom-



092 MALOCCLUSION.

panied by the bunching and overlapping of the incisors
which may be limited to those of the upper arch, or, as
frequently happens, may also involve those of the lower
arch. Of course inharmony in the balance of the facial
lines exists in a corresponding degree.

(lases of this type are frequently met with and often
present complications in treatment quite as diffienlt to
overcome as are found in cases belonging to the main di-
vision, yet as the patients are normal breathers, if no

F1c. 556. Fic. 557.

vicious habits of the lips exist and the cases are intelli-
gently managed, success may be assured, although the
period of retention may often be protracted.®

Figs. 556 and 557 illustrate a typical case belonging fo
this subdivision—that of a boy ten years of age.

Tt will be noted that the first permanent molars, decid-
nous molars, and eanines on the left side are in normal

* Fven in these cases vicious habits of the lips, especially the lower, are
not infrequent. They should receive close attention.









TREATMENT OF CASES.—CLASS II D39

was secured as in Fig. 233, and of those of the upper arch
by bands on the upper lateral inecisors, connected by a sec-
tion of wire (& soldered to their mesio-lingual angles, which
rested against the lingual surfaces of the centrals.

There remained a strong tendency toward the slight
bunching of the upper ineisors, which continued until all
of the permanent teeth, with the exception of the third
molars, had become fully erupted and thoroughly estab-

Fia. 560,

lished. Figs. 561 and 562 show the occlusion of the teeth
toward the close of the period of retention.

Figs. 563 and 564 show the excellent balance of the
young man’s face resulting from the treatment.

Fig. 565 shows another case belonging to this subdivi-
sion, of a boy twelve years old. Although the teeth on the
right side have not yet locked in full distal occlusion the re-
lations of the inclined planes are such that this must soon
result. The teeth of the left side are in nearly ideal ocelu-
sion and their forms and relations are nearly faultless,
vet if the teeth of the right side were allowed to remain in
their present positions derangement of the lower inecisors
would be almost certain to follow from the disturbance of
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the upper lateral which must be carried mesially and lin-
emally as the canine forces its way in eruption.

562,

Fia.

561.

IF16.

For effecting the distal movement of the right upper
molars and premolars, as well as the labial movement of
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566,

Fia.

563,

IF1a.
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cisors, and with torso-lingual relations of the upper in.
¢1S0TS.

Fro. Hi7.

Fr1a. HG8.

The case was treated according to the plan already in-
dicated, and Figs. 569 and 570 show the corrected occlu-
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sion which has given normal balance and strength to the

FFra. 56,

Fra. 6T0.

face. This is easily verified by comparing the profile of
the young man, Fig. 572, taken after treatment. with that
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slmwn‘in Fig. 571, taken just before the beginning of the
operation.

Figs. 573 and 574 show the right and left sides of a casge
of a boy, aged thirteen, belonging to this subdivision.

The malocclusion is far more complex than is usual in
cases belonging to this subdivision, due to the lingnal lock-
ing of the upper premolars and the first permanent molar
on the left, in addition to the distal locking of the lower
molars, premolars and canine on this side. This is further

Fia. 571. F1a. 572.

complicated by the great shortening of the upper arch, due
to the pronounced lingual positions of the ineisors and ar-
rest in the growth of the alveolar process following the pre-
mature loss of the upper deciduous canines through ab-
sorption of their roots. The further eruption of the upper
canines is rapidly earrying the laterals and first premolars
still further into lingual oeclusion.

The ocelusal aspeet of the upper dental arch at this time
is shown in Fig. 575 and of the lower in Fig. 577.

The marked diminution from the normal in the sizes of
the arches so interfered with the normal functions of the
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fongue as to noticeably impair the speech, and also, as
mi,_fg‘;ht be expected, to greatly impair the balance of the

F1a. 574.

573.

Fia.

facial lines. That such has been the result is clearly shown
in the front and profile views of the face, Figs. 579 and 580.
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}aot_,wltlmtmuhng there is almost complete arrest in the
growth and development of the alveolar process, and the
apparent impossibility of providing room in so small a
Jaw for the full number of teeth of such large patterns

Fia. 576, F1g. 578.

yet to have extracted a single tooth would have been an
irreparable blunder and would have rendered it impossible
to ever secure the normal functions of the teeth, tongue,
and nose, or to establish Nature’s intended contour and

balance of the face.
The correct plan of treatment, which ought even in this
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remarkable case to be clear and apparent to the reader
who has followed us thus far, is to enlarge the upper arch,
widening it in the region of the premolars, carrying the

580.

Frg.

Fig. 579.

ipeisnrs labially, moving buccally the upper first molar and

lingnally the lower first molar on the left side, during

periods of activity followed by periods of rest, all pre-
36
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which represent models made at this time. Better rela-

Fia. 582.

Fia. 681,

tions of the inelined occlusal planes between the teeth on
the left side will undoubtedly follow the still greater de-
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for which, with our present knowledge, there is little possi-

bility of affording relief through orthodontic operations.
Tt is the author’s belief that if the throat could be prop-

erly treated, and the first molars at the time of their erup-

Fic. 585,

tion mechanically assisted into normal occlusion and there
compelled to remain by delicate yet efficient retention for a
few months, these unsightly deformities would rarely, if
ever, develop.

There may be, and doubtless are, other factors that enter
nto their production which are as yet but imperfectly
nnderstood, but we are convinced that they are of minor
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dible. Figs. 589 and 590 show the occlusion at this stage,
the lower deciduous laterals meantime having heen lost,
T'he pronounced change in the facial lines resulting from

Fia. 580,

the corrected ocelusion is shown at this stage in Figs. 591
and 592.

The perversion of the foreces of the muscles, inelined
planes, ete., having been arrested and the normal funetions

Fia. 500.

of the museles and inclined planes established, it is gratify-
ing to know that although two years have since elapsed the
molars still retain their full normal relations, with a con-
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tinuation of the normal growth of the denture, and {h-wm].p
ment of the facial lines toward the normal, as shown in
Figs. 593 and 594, notwithstanding that retention was dl‘n
continued after the loss of the deciduous upper central in-
cisors through absorption of their roots, which occurred
only a few weeks after the retaining devices above de-
seribed had been placed upon them.

Fig. 501, I1g. 592,

I'igs. 595 and 596 show the rapidly developing maloecclu-
sion of another case belonging to this class. This case is
very similar to the one last deseribed, the patient being but
little older. The mandible is being forced forward and the
first permanent molars, in their eruption, are assuming
mesial relations. The upper central incisors had been but
recently lost. The disturbance in the facial balance is well
shown in Figs. 597 and 598.

The treatment was identical with that last deseribed and
the result in the occlusion of the teeth one vear later is
shown in Fig. 599, made from an impression in plaster
with the jaws closed.

This child had suffered frequent attacks of acute inflam-
mation of the throat and had chronic enlargement of the
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Frg. 504.

Fia. 593.
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tonsils. They were removed by the rhinologist and the
throat was greatly benefited by further treatment. Up
to the time of the death of the child one year ago the
normal relations of the teeth continued, with continued
development of the facial lines toward the normal, and
every indication of a normal completion of the denture and
normal contour of the face.

F1g. H95. Fic. 5096,

Figs. 600 and 601 show the maloeelusion in another case
of a patient somewhat older, in which the natural progress
of the deformity is clearly indieated, for following the ab-
normal locking of the first permanent molars, all of the
teeth anterior thereto have, as they erupted, heen forced
info mesial occlusion. The resultant inharmony in the
tacial lines is shown in Fig. 602.

The treatment clearly indicated was to establish har-
mony in the sizes of the arches and normal relations of the
inclined planes of the teeth. Without the intermaxillary
anchorage this would have heen very difficult or impossible,
but by its use the desired changes were effected, and that,
too, quite speedily.
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arch, the force being reciprocated from the upper first
molars at first directly upon the lower premolars and first
permanent molars. Gradually they were moved into their
normal mesio-distal relations, when the nuts on the lower

Fig. 599,

IF1G. 600, Fic. 601.

expansion arch were turned forward to allow the force to
be received by the incisors and canines.

Somewhat to the author’s surprise in the short space
of three weeks the teeth were moved into their normal
mesio-distal relations, as shown in Figs. 603 and 604. Tt
1S quite probable that the mandible was also moved distally
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somewhat. In fact this is shown in the facial lines after

Fra. 602,

Fig. 603. Fio. GOd.

treatment, Fig. 605, but the principal change was in the po-
sitions of the crowns of the teeth.
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_harmmly as to size and relations their suceessful treatment
1s practically hopeless, for though we may ofttimes improve
the ocelusion temporarily, if we do not gain the influence
and full support of the inclined occlusal planes, failure
in most instances must ultimately result. They are good
cases for the orthodontist to avoid. There are limits in

F1e. 606.

general surgery and we should wisely recognize that there
are also limits in orthodontia and intelligently expend our
energies upon cases in the treatment of which success is
at least probable.

Figs. 606 and 607 show the ocelusion of the teeth in one
of the most pronounced cases of this type the author has
seen uncomplicated by extraction, and how greatly, yet
proportionately, the facial lines are marred by the mal-
occlusion is shown in Figs. 608 and 609. It is our beliel
that the mpper jaw and dental arch are normal and in
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normal relation to the skull, and that the defo rmity results
wholly from the abnormal form, size, and position of the
mandible. which probably might have been successfully

corrected if taken at an early age and treated as were the
other cases belonging to this class already discussed. The
only possible chance for improvement of this and of all

F1e. 607.

similarly advanced cases is the operation suggested by the
author some fifteen years ago, which consists in shortening
the body of the mandible by the removal of a seetion of
bone from each of its lateral halves, placing the remaining
segments in apposition and firmly securing them and gain-
ing union as usual in double or multiple fractures of the
jaw as deseribed in the chapter on Operative Surgery.
Naturally at first thought the operation would seem very
formidable and attended by very great risks, but we know
that the recuperative powers of the mandible are great and
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that even the severest double comminuted fracture nearly
always umites readily, even with the most primitive

Fra. 609,

Fra. 608.

methods of fixation still so commonly employed by phy-
sicians, and that, too, frequently in defiance of septic con-
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may possibly be lessened by the intelligent combination of
methods,—the surgical severing of fibers and removal of

Fig. 611.

Fia. 610.

bone, in connection with the use of the regulating appli-
ances. :

Section of Frenum Labium.—A form of malocelusion charae-
terized by a space between the upper central incisors (and
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