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10 ORTHODONTIA,

importance until to-day it is engaging the attention of some
of the best minds in the profession and forms an Important
part of the study of every dental student.

With the growth of its interest and importance, there has
been a corresponding advance in investigation as to the
cause and frequency of irregularities, a more exact micro-
scopical examination of the tissues concerned and of the
physiological changes occurring in them in the process of
correcting such conditions; progress has also been marked
by the invention of a multiplicity of devices and appliances
for the more perfeet and easy correction of this class of
deformities.

REGULARITY AND IRREGULARITY DEFINED.

The teeth of man when normally placed in the alveolar
arch describe in outline a parabola or semi-ellipse with a
slight flattening of the curve in the region of the incisor
and bicuspid teeth, and a consequent tendency to angularity
where the cuspids are placed. The lower arch differs from
the upper principally in being slightly smaller. The teeth
when thus placed should be in contact, each one touching
its neighbor at the most prominent points of its approximal
surfaces, and with the cusps or oceluding surfaces properly
articulating with those in the opposite jaw. When thus
arranged the teeth are called regular.

An irregularity may be defined as any variation from the
above order. It may consist in a deviation from the normal
outline on the part of several or all of the teeth, or in the
malposition of one or more individual teeth; if the latter,
the tooth or teeth may be found outside orinside of the reg-
ular line of the arch or they may be placed anteriorly or
posteriorly to their normal positions, or finally, they may
be turned or twisted on their axes. In many cases this
torsion is associated with malposition.




uu




CHAPTER II.
ETIOLOGY.

The causes responsible for the production of irregularity
are many and at best but imperfeetly understood. Some of
them are operative before the birth of the individual and
others afterward. They may therefore be classed under the
two general heads of Hereditary and Acquired.

HEREDITARY,

This class comprises all such cases as are evidently due to
the inheritance of peculiarities that existed in their near or
remote ancestors, or to some of the characteristics of both
parents who were themselves {ree from dental abnormality.

The well-known biological law of transmission of charac-
teristics from parent to child will readily explain how the
abnormalities as well as the normalitiesmay be transmitted.
The child may bear a close resemblance to either parent in
form and feature, or it may combine some of the peculiari-
ties of both. In other cases it will resemble neither, but
be like one of the grandparents or other remote relatives,

The evidences of inheritance are perhaps nowhere more
clearly expressed than in the dental organs. Not only in
these organs as a whole may we see the dental apparatus of
a progenitor reproduced in entirety, but the resemblance is
equally well shown in the inheritance of so slight an abnor-
mality as a turned or misplaced tooth. Sometimes such
peculiarity may be inherited by several children in the same
family.

(lases of irregularity due to inheritance are oftentimes the
most difficult to correct, for not only must mechanical diffi-
culties be overcome, but in addition the influence of physi-
cal impress, confirmed perhaps by repeated transmission,

12




PRINCIPLES INVOLVED. 15

must be combatted. The mechanical difficulties in such
cases are as readily conquered as in others, but the force of
inheritance will show itself in a strong and stubborn ten-
dency on the part of the teeth to return to their former
abnormal position.

The intermarriage of races with widely differing charac-
teristics has come to be regarded as one of the most prolific
causes of dental irregularity. If both races represented 1m
- the marriage possess somewhat similar characteristics as to
size, vigor and feature, no dental peculiarity will usually be
found in the offspring; but where the differences are
marked, irregularity of the teeth will often be the result.

When one parent possesses a large frame with full-sized
teeth set in large jaws and the other a small frame with cor-
respondingly small jaws and small teeth, the child may
inherit the large teeth of one parent and the small jaws of
the other. The small jaws cannot accommodate the full
complement of the larger teeth, and hence a crowded and
irregular dental arch will be the result.

Where the small teeth of one parent and the large jaws
of the other are found united in the offspring, abnormal in-
terdental spaces will frequently be the result. These spaces
may exist between all of the teeth, or, as in some cases, the
deformity will only be found in connection with the anterior
ones. Cases of this character, fortunately, are infrequently
met. with, but when they occur they present an unsightly
appearance, and generally result in an earlier loss of the
teeth from that lack of contact and mutual support so
necessary to their longest retention and usefulness,

ACQUIRED.
I'he causes productive of irregularity during dentition or
subsequent to it far exceed in number those due to heredity.
LONG RETENTION OF DECIDUOUS TEETH.

[n_ accordance with physiological law, the deciduous teeth
are Intended to subserve the wants of the child until re-
placed by the permanent set. The crown of the permanent
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tooth should occupy a position beneath or adjacent to the
root of the deciduous one which it is intended to supplant.
Then, as the root of the temporary tooth is gradually re-
moved, the permanent tooth advances and finally occupies
the position previously oceupied by its predecessor.

It frequently happens, however, that the crypt of the per-
manent tooth is situated at some little distance from the
root of its corresponding deciduous one, and as the new
tooth makes its way into’ place it assumes a position to the
side of the deciduous root. As usually that part of the root
is absorbed which is in contact with the vascular covering
of the advancing crown, a portion of the length of the root
remains unabsorbed, and the new crown is, in consequence,
compelled to advance by the side of the root instead of
beneath it. The deciduous tooth as a result of its only par-
tially absorbed root, remains firm in place, and the new
one is erupted out of its proper position. Had the condition
been brought to the knowledge of the dentist before the new
crown appeared, the extraction of the deciduous tooth would
have permitted the advancing tooth to assume its proper
position in the arch and irregularity have been prevented.
When the permanent tooth is advancing out of position the
fact may be recognized by the unusual distension of the gum
and alveolar plate beneath, and the deciduous tooth, no mat-
ter how firmly set, should at once be removed. Even the
spicula of a deciduous root has been found sufficient to de-
flect a permanent tooth from its course during eruption.

EARLY EXTRACTION OF DECIDUOUS TEETH.

That the premature extraction of deciduous teeth often
prepares the way for irregularity of the permanent set is
generally recognized, but the extent of its importance and
the manner in which it operates can best be understood by
considering the physiological facts in the case.

Irregularity of the deciduous teeth is a condition very
seldom met with. As a rule they oceupy their normal posi-
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tions in an alveolar arch of proper size to accommodate
them, and this again rests upon a jaw bone of Su_itable
amplitude. Thus jaw, process and teeth are harmoniously
correlated. As each deciduous tooth is lost it is succeeded
by the corresponding permanent one, which, under normal
conditions, will occupy the space created by the removal
of its predecessor. In this way, one by one, the permanent
set should make its appearance until all of the deciduous
teeth have been supplanted by their permanent successors.

The permanent teeth are all larger than the corresponding
ones of the deciduous set, with one exception,—the second
bicuspid. This being the case, they require a larger alveo-
lar arch and a correspondingly larger jaw bone for their
accommodation. This nature furnishes by the slow pro-
cess of enlargement by interstitial growth, which is hastened
and stimulated by the lateral pressure of the teeth as they
make their way into place, and afterward. When the first
permanent molar makes its appearance it is obliged to
provide sufficient accommodation for itself by forcing its
way between the deciduous second molar and the strong
maxillary tuberosity above or the equally resistant ramus
below. This pressure is felt by all the other teeth in the
arch. If, therefore, any of the deciduous molars should be
extracted about the fifth or sixth year, for instance, as they
too often are after having been impaired by disease, the
permanent molar will move forward and occupy part of
the space intended for the bicuspids.

When the permanent lower central incisors erupt they
make their appearance inside of the deciduous ones, which
soon loosen and drop out. Owing to the fact that the
width of these new teeth is considerably greater than
that of their predecessors, they naturally overlap to a
certain extent the adjoining deciduous laterals, This over-
lgpping prevents the centrals from moving forward into
line in the arch. When the permanent laterals erupt they
assume a position by the side of the centrals, and to find
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accommodation in this insi

several or all of them EL:; z;a?;ﬂ:i:ié:? E!E . _the e
ik mto irregular

positions.

This .cmndition, fr!:um the fact that these teeth have erupted
too rapidly to admit of a corresponding increase in size of
the alve?lar archr, 1s often regarded as a serious evil, and to
correct it, the inexperienced practitioner will in manv
cases extract the temporary cuspids which are designed for
retention until years afterward. This additional space
having been thus furnished, the permanent incisors will
move forward into line and assume a regular position.

Later, when the bicuspids appear, they will usually find
no difficulty in assuming places in the arch, because their
predecessors occupied a larger space and because the cuspids
are missing, but from the very abundance of the space and
the pressure of the first molar from behind, the bicuspids
will very soon, if not at once, be so pressed forward that the
first bicuspid will come in contact with the lateral, leaving
no space for the accommaodation of the cuspid when it makes
its appearance at about the eleventh or twelfth year.

Such being the case, the cuspid must of necessity erupt
outside,or inside of the arch, and produce a deformity both
unsightly and hard fo correct.

Had the temporary cuspids not been extracted, they
would have preserved space for their suceessors, and the
inlocked and irregular incisors, in the course of time, by
the normal enlargement of the arch, and the excess pro-
vided by the removal of the deciduous molars, would have
had space sufficient, which nature, assisted by the pressure of
the tongue, would aid them in occupying.

The same condition is met with in the superior arch, per-
haps more frequently than in the inferior. Here the ineis-
ors erupt outside of the deciduous ones, and sometimes
appear in an irregular and crowded position, to correct
which the temporary cuspids are often needlessly sacrificed,
and the same train of evils follows.
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expansion of the process is lacking in one Jaw, while in the
other the normal enlargement continues, As a consequence
there is disparity as to size between the two Jaws, and the
uppeald'mme of the individual is perhaps permanently
marred.

DELAYED ERUPTION OF PERMANENT TEETH.

It sometimes happens, from causes not easily definable,
that the eruption of one or more of the permanent teeth is
retarded to such a degree that the rest of the set take posi-
tions in the arch and occupy all the space. When the
tardy member is ready to erupt there is no place for it, and
1t is compelled to take a position outside or inside of the
line. This is apt to occur more frequently with the cuspids
than any of the other teeth, although it is occasionally met
with in the case of laterals and bicuspids.

SUPERNUMERARY TEETH.

Supernumerary teeth are very frequently found occupying
a position in the arch before the eruption of the permanent
set, so that when the latter appear there is insufficient room
for some of their number, and these are forced to assume an
abnormal position. Such supernumerary teeth as appear
Fig. 1. in the line of the arch and
in the anterior part of the
mouth are usually small and
of the conical or peg-tooth va-
riety, and are most frequently
found between the central
incisors.
T L Fig. 1 represents a case of
 Torsion caused by Supernumerary.  this kind in the mouth of a
Japanese boy, riine years of age, in which as a result of the
presence of the extra tooth, the right central is turned one-
fourth of a circle, while its mate is also somewhat rotated.
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Fig. 2 illustrates another case very similar in character.
In this instance the supernumerary tooth erupted to the
FIG. 2. ! side of the median
line, and so only the
one incisor was de-
flected from its nor-
mal position.
Sometimes the pres-
ence of a supernum-
erary tooth has no
W other effect upon the
P permanent set than
to occupy part of
the space in the arch
and separate the adjoining teeth by its own width.* Even
this, however, is objectionable, for in most cases the tooth,
being abnormal in form, will have to be extracted and an
attempt made to close the space thus created.

Torzsion caused by Supernumerary.

ACCIDENTS.

An aceidental injury to one or more of the teeth of either
set, whether resulting in their loss or not, is often respon-
sible for an irregular condition, Should a deciduous tooth
become devitalized, as the result of an accident or other
cause, and alveolar abscess supervene, the physiological act
of absorption will be suspended, and the succeeding tooth
in the course of its eruption will naturally be deflected from
its course and erupt in an abnormal position.

S0, also, it has happened that a deciduous incisor, through
a fall, has been driven up into the process. Such a mis-
fortune can hardiy fail to cause an injury to the partially
formed permanent tooth lying beneath it. Should no more

A model in the Museum of the Philadelphin Dental College represents
tWo supernumerary teeth occupying the space between the central incisors,
None of the teeth are turned or misplaced, and but for the presence of these
two vagrants, the dental arch wounld in all respects be a typical one.
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of the normal form of the arch and vault is in itself an
abnormality, manifesting itself in the facial expression, and
perhaps serious] y interfering with proper and needful occlu-
sion of the teeth, it is very important that where the pre-
sence of such growths is suspected, a careful examination by
means of the finger or mirror should be made, and, if found,
the case should at once be referred to a specialist for surgi-
cal treatment.

HABITS.

The bad habits which young children are apt to acquire
after they are weaned, such as thumb-, lip- or tongue-suck-
ing, are important factors in bringing about an irregular
alignment of the teeth in one or more portions of the arch.
Acquired early, while the temporary teeth are in position
and firmly set, the habit will usually make no impression
upon them, but if not checked and allowed to continue up
to the time of the coming of the permanent set, as is
sometimes the case, these will generally be thrown out of
position or so altered in their relationship as to cause a
serious deformity. :

This is readily accounted for when we consider that the
erupting teeth, seeking their position in the arch and sur-
rounded by newly formed and pliable alveolar tissue, are
easily turned out of their course by any extraneous force
exerted upon them. .

The general results of the triple habit are the same,
although they vary in particulars. In thumb-sucking,
usually only two or three of the incisors are pressed out of
place, and the ones affected are determined by the hand
used and the position of the thumb in the mouth. I lip-
and tongue-sucking, owing to the larger surface of the organ
employed, all of the incisors will be affected.

Not only has the point of introduction of the thumb to
be considered in relation to its effects, but also the angle at
which it is held, When the position of the thumb in rela-
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tion to the teeth forms less than a right angle, the upper
teeth will be thrown out and the lower ones in; but when
held in a horizontal position, the upper and lower teeth are
not displaced, but simply held apart. As a result of this
the first molars are kept from present contact and naturally
elongate until in time they come together. The mouth is
thus permanently propped apart in front, and when the
second molars erupt and eome into ocelusion the ill-condi-
tion is confirmed. With these eight firm teeth in contact,
there is no longer any hope of the ten anterior ones elon-
gating sufficiently to meet, and we have the deformity
known as “lack of anterior ocelusion,” which is not only
a disfigurement, but a serious disadvantage to the individual
in mastication and speech. This lack of anterior ocelusion
18 not always due to the habit of thumb-sucking, for it may
be brought about by physical peculiarities, as noticed fn
Part III., Chapter X.

In lip-sucking the lower lip is drawn into the mouth
over the lower teeth, and held there for varying periods
both day and night. The result is that by the force thus
exerted the lower teeth are thrown in and the upper ones
out to such an extent as to give them unnatural promi-
nence, and to cause spaces to exist between them.

Fig. 3 illustrates this condition. The child when brought
to the author for consultation, was eleven years of age, and
a confirmed victim to the Fia. 8.
habit of lip-sucking. Near- ;
ly all of the permanent
teeth in each jaw were
ernpted and harmoniously
related, except the ever-
sion and ntroversion of
the upper and lower in-
cisor teeth respectively.
The teeth were brought into proper position, and the habit,
by thus being made impossible, was broken up.

Eversion and Introversion.
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The displacement and failure of occlusion of teeth in
the anterior part of the m-::uth_} are, however, not the only
evils associated with this habit in its three forms. In each
case the jaws are held temporarily apart so that there could
be no occlusion of the teeth even though they articulated
normally when the jaws were closed. This leaves the side
teeth ﬁ's:;e to change their position if any influence is gxerted
to produce that result. In the act of sucking, the cheeks
are drawn in and the strong pressure thus brought to bear
upon the bicuspids and (occasionally) the first molars, may
cause them to be bent inward. In this mal-position they
are frequently confirmed by the opportunity thus given the
other molar teeth to move forward, of which they are not
slow to take advantage.

IRREGULARITIES OR DEFORMITIES WITH MIXED ETIOLOGICAL
CHARACTERISTICS.

There are some typical malformations of the teeth and
Jaws the causes of which eannot be classed under either the
hereditary or the acquired form, but combine certain feat-
ures of both.

Among the more prominent of these are protrusion of

the upper jaw, prognathism, and the “V” and saddle
arches,

SUPERIOR PROTRUSION.

In this condition the superior teeth project forward and
outward to such an extent as to leave a space, more or
great, between their cutting edges and those of
thus producing a marked deformity and giving t
vidual a slightly,imbecile expression. The lower anterior
teeth, when the jaws are closed, may rest in contact with
the bases of the superior ones, or they may impinge upon
the gum tissue adjacent.

In some cases this deformity
tendency inherited from

less
the lower,
o the indi-

is but the expression of a
& progenitor under conditions
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favorable to reproduction, while in others it may be, and
doubtless is, the result of mechanical forces finding mani-
festation in the individual alone. Even if inherited it
must have been the result of such causes in the individual
with whom it originated. In its acquired form, this abnor-
mality may be caused by the slow eruption of the posterior
teeth, which by failing to come in contact for a long time
permit of an unusually long over-bite in the incisor region.
The lower incisors thus articulating with the upper ones
near their bases have a tendency to force the latter forward
and outward, these movements being favored by the thin
plate of alveolar process overlying the outer surfaces of
their roots. As the upper teeth move outward the lower
ones, from lack of restraint, elongate until their cutting
edges occupy a plane considerably above that of their
fellows, oftentimes fitting into and irritating the soft tissues
in the roof of the mouth.

The same result is sometimes similarly brought about
later in life, when through loss of several of the side or
‘back teeth the burden of mastication is thrown upon the
front ones. Lack of occlusion posteriorly and excessive
pressure anteriorly will thus produce a deformity that did
not exist early in life.

In some cases it may also be caused by the mal-eruption
of certain of the posterior teeth, permitting them to assume
a position in advance of or posterior to their normal place:
such a condition would tend to restrain the lower teeth from
pressing forward, and cause the upper ones to advance
unnaturally.

The abnormality appears exaggerated in cases where
from some cause the lower incisors ineline inward, thus
causing the upper ones to seem more protruded than they

really are.
PROGNATHISM.

This deformity, consisting in the abnormal protrusion of
the inferior teeth and jaw, is one very frequently met with.
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It gives to the individual somewhat of a canine ex P!‘E-‘iSiDll,
and for this reason is very aptly designated by the Germans
as “Hundemaul” In some’ cases the lower anterior
teeth ocelude with the superior ones, but pass outside of
them, while in others the lower jaw and teeth are protruded
to such an extent as to make the articulation of the lower
anterior and side teeth with those of the upper jaw a physi-
cal impossibility. Bt 4.
Fig. 4 represents an
extreme case of this
character. The de-
formity is not only
very unsightly, but
interferes seriously
with mastication. It
15 no doubt due in
many cases to arrest
of development of the Excessive Protrusion.
superior arch, and is favored by any cause or causes that
tend to lessen the extent of contact in occlusion. That the
lower jaw possesses an inherent tendency to move forward
when occlusion does not prevent is abundantly shown in
cases where the individual has become edentulous and no
artificial teeth are worn. Even the occlusion of artificial
teeth will lessen or check this tendency.,

[n many cases it is an undoubted inheritance, while in
others it may be brought about by local conditions. Tt is
liable to occur in all cases where it is not prevented by
mechanical influences, :

V-ARCH.

The angular or V-shaped arch is not an uncommon 01 e,
.]H a typical arch of this character, the teeth instead of form-
Ing an arch, are arranged in two straight but convergent
;ilhws, which meet at an angle where the central incisors
Join each other. The molars, bicuspids and cuspids are
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Psuall}f properly related to one another, but simply thrown
11‘1ward, forming straight lines instead of curves. The in-
cisors, however, by this contraction of the space are not only
thrown forward, but turned upon their axes so that their
lingual surfaces present
toward each other. Fig.
5* represents this form of
irregularity. It is in all
cases confined to the supe-
rior maxilla, the lower one
being harmonious in out-
line. The pressing forward
of the incisor teeth and
their torsion often gives [
such prominence to the Iip &
that the teeth remain ex-
posed even when the jaws < R
are closed. In addition to V-Arch.

this unsightliness, the speech is often seriously affected by
the free and uncontrollable escape of air when articulation
is attempted.

The causes responsible for this condition are probably
shrouded in greater obscurity than those of any other form
of irregularity.

The crowding of teeth during eruption, delayed eruption
or mal-occlusion, some of which are evidently responsible
for many forms of irregularity, cannot he called to account
for this condition, for none of them eould press the teeth into
such symmetrically straight lines. Mr. Charles Tomes be-
lieves that it is brought about by the pressure of the muscles
of the cheeks upon the sides of the arch while sleeping with
the mouth open, and that. this habit is due to enlargement
of the tonsils, which prevents full breathing through the

nose,

Fra. 5.

# From a model in the colleetion of Dr, W. F. Fundenberg.
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The pressure of the cheeks covering so large a Jsurfaec
would be just the kind of force likely to produce this sym-
metrical contraction of the arch, but we are confronted with
the fact that in mouth-breathing the jaws are never held
far apart, and also that the masseter and buccinator mus-
cles, owing to their points of insertion, stand clear of the
teeth, so that even when somewhat flexed, they could not
possibly produce pressure upon these organs,

The condition is nearly always associated with a high and
narrow vault, and it may be possible that both of these fea-
tures have been brought about by imperfect development of
adjacent parts, especially of the vomer, which stands in the
relation of a pillar or support to the palate.

SADDLE-ARCH.

This deformity, though less common than the preceding
one, and giving less external evidence of its existence, is far
more likely to favor decay on account of increased surface
contact. In seeking an explanation for its existence, it is
well to remember that the bicuspid teeth (the ones most
usually affected) are situated immediately beneath the de-
ciduous molars, and succeed to their positions. As the first
set occuples an arch in every way smaller than the perma-
nent one, the position of the bicuspids would locate them
inside of the arch deseribed by the permanent teeth already
in place. When there is no obstacle to prevent, they natu-
rally move outward into place; but where insufficient space
does not permit this, they are obliged to remain where they
are, or in an effort to force their way into line, assume a
crowded and irregular position.

The fact that when bicuspids are out of line they are
nearly always found to be inside of the arch seems to
favor the supposition that the irregularity has heen brought
about in the manner suggested. Early eruption of the cus-

pids and tardy eruption of the bicuspids would also favor
the condition.






CHAPTER III.
EVILS ASSOCIATED WITH IRREGULARITY.

In order to properly appreciate the importance of cor-
rection of irregularity of the teeth, it will be well to con-
stder in brief detail some of the more prominent evils asso-
clated with the condifion.

AFPEARANCE MARRED.

While this resulf is usually not the most important of
those connected with irregularity, it is the one which most
generally induces the patient to apply for remedial treat-
ment. The other evils may not be recognized, or may be
considered of minor importance by the parent, but the ill-
appearance of the child both attracts the attention and
enlists the sympathy to such an extent as to ereate a desire
for its improvement.

The external deformity caused by an irregularity will be
greater or less according to its extent and location. If it be
slight in character and located back of 'the cuspid teeth, it
will usually give no external evidence of its existence, but
if located in the anterior part of the mouth, it will, even if
slight, be very noticeable and in consequence constitute a
source of annoyance to the individual throughout life.

The class of irregularities most noticeable under all con-
ditions is that where the form of the arch is altered, thus
changing in a marked degree the entire facial expression,
Such deformity cannot be masked. It must either be
mechanically reduced or stoically endured.,

SPEECH AFFECTED.

L &) L C a W "
This result like the preceding one will be slight or agoTa-
vated according to circumstances, but when at all consider-
29
















































































































66 ORTHODONTIA,

A proper quantity of the composition having been softened
by dry heat or in hot water, it is placed and properly shaped
in the previously warmed cup and rapidly introduced into
the mouth.

In taking an impression of the upper jaw the mouth
should be kept well open so that the teeth may not come in
contact with the material before the proper time and thus
mar the surface. When the cup with its contents has been

Fres. 11 and 12.—Angle’s Impression Cups for Irregularities.

placed as far back as necessary, and immediately hm.mmh
the teeth, it should be brought up into position with a
straight and steady movement. Once there, it should be
firmly held while a finger is introduced to force forward
into position the portion of material that has escaped at
the rear of the cup, after which all that portion along the
outer rim should be pressed against the teeth and gums
from molar to molar.





























































36 ORTHODONTIA.

Lhen.l there, the correction of the ocelusion will often tend to
retain them in their normal pesitions without extraneous aid.

In all other cases, however, mechanical assistance will be
necessary until the teeth have become firm. Where the arch
or any portion of it has been enlarged, or where a number
of teeth have been moved from within outward, the simplest
and probably the best means of retaining them will be the
wearing of a thin rubber or metal plate covering the palatal
arch and nicely fitting each tooth atits neck. Tt may contain
a vacuum-chamber or not, as preferred, but in many cases
the use of one will greatly assist in keeping the plate in place.
In addition to its use in preventing teeth from moving
inward, the plate may often be advantageously modified by
the addition of a gold hook or spur to keep rotated teeth in
position, or to retain individual teeth that have been moved
inward.

While rubber plates in some form, either by themselves or
in combination with accessories, are frequently used for retain-
ing corrected teeth, their use is, nevertheless, open to certain
objections. All rubber plates used either for correction or
retention, must be removed at frequent intervals for cleans-
ing. The very necessity for their removal affords opportunity
for the patient to remove them at other times, and possibly
forget or willfully neglect to reinsert them for a longer or

Fi. 17. shorter period, thus
B causing delay in the
reparative proecess.

Besides this, also, .
in the very act of re-
moval and insertion
the teeth are slightly
moved in their sock-
ets, and this will to a
certain degree hinder
the re-formation of
tissue.
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row platinum band about midway of the crown of the tooth
to be moved, and placing the eénd of the wire spring above it,

Another plan for moving outward any or all of the supe-
Ilor 1neisors, 1s by means of a plate constructed as shown in
|'“l;:__'[. 74.

A thin vulecanite plate is made to cover the roof of

1
F1a. 74. the mouth and eap
the bieuspids and
molars ; opposite the
tooth or teeth to he
moved, the plate is al-
lowed to come nearly
down to their cutting
t*-:i}_{(_‘:-'. ”E]'{‘I’,‘l]}'n]l[m—

each of these teeth, a
hole isdrilled entirely

Vulecanite Plate with Serows
LU R IR0 L BUre . through the rubber

to recelve a piece of serew wire long enough to pass through
and project a little beyond the plate. In springing the
plate into position the slightly projecting ends of the
serews will press
against the teeth
and they will be
moved forward.
A half turn of the
screws every day
will soon force the
teeth 1nto position,

Dir. Dodge * sug-
gests the employ-
ment of a hollow
metal serew tipped
with gutta-percha _
at its exposed end AU SeN S OnumkctSiuARE LoaciEg

used in connection with a vuleanite plate, as just described,
* Dental Cosmos, Vol XXXI., p. 772

site to the ecenter of




























































































































CHAPTER VIII.
PROTRUSION OF THE UPPER JAW.

This deformity, so frequently met with in our day, not
only destroys all harmony of expression, but so strongly
suggests the facial characteristics of idiocy as to be particu-
larly objectionable.

Fig. 127 shows the relation of the teeth in outline and
Fig. 128 the facial expression. In the latter will be noticed
the conspicuousness of the superior incisors and the result-
ant shortening of the upper lip.

F1G. 127. Fia. 125.

Snperior Protrozion. (Case.)

The causes tending to produce this condition, have been
briefly considered on pages 23 and 24.

There are two varieties of this deformity :—

Ist. Where the lower teeth are in line Ih.t'n'ﬁng the normal
curve, while the upper ones pass over and h(r}'.mni them so
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176 ORTHODONTIA .

as not only to interfere with enunciation, but also to render
them almost unserviceable in mastication. This form is

usually attributable to inheritance ; to the abnormal size of

the teeth in the superior arch; or to the mechanical influ-
ence of pressure on the part of the posterior teeth. It is the
one most easily corrected, on account of the operations being
confined to a single arch.

Znd. Where the lower incisors are flattened in outline or
introverted, and the superior ones extend so far forward as
to leave a large space between the two when the jaws are
closed. In this case, the superior protrusion appears to be
greater than it really is, on account of the superior and in-

Fie. 129. ferior teeth inclining in
different directions. Where
there isintroversion of the
Iinferior ineisors we gener-
ally find their cutting
edges on a higher plane
than that of the neighbor-
ing teeth.

This condition is, in
most  cases, due to the

Deep Underbite. (Case.) habit of thumb-sucking,
the thumb pressing the lower ones in and the upper ones out
at the same time.

The relatively greater height of the cutting edges of the
lower incisors causes them, in most cases, either to occlude
with the bases of the erowns of the superior ineisors, or to
come in contact with the soft tissues back of them, as shown
m Fig. 129. This condition seriously complicates the mat-
ter of correction, for it interposes an obstacle to the inward
movement of the superior teeth and the outward movement
of the inferior ones.

Where the protrusion is slight and the teeth are in con-
tact, space for their inward movement may sometimes be
obtained by dressing off any discoloration or superficial

ok































186 ORTHODONTIA.

tubes on the molar bands and secured by ligature to projec-
tions on the bow- -spring in the region of the cuspid teiﬂi

Fie. 140 The appliance in po-
sition, as worn dur- "
ing the day, is illus-
trated by Fig. 141,
After reduction of
anterior protrusion
we are met with the
difficulty of retain-
ing the results
gained. Although
the posterior teeth
in many ecases will
not furnish the re-
sistance necessary for
drawing the anterior
| _. . teeth inward, they
i Night Appliance. (Angle.) will usually answer
| FiG. 141 perfectly for re-
|

e 19 u.'..-.li-'jl-ﬂ.-—'—:“m SRRl R AP A e S

taining them
afterward. At-
tachment can be ¢
made to them
either by means
of arubber plate
covering the
roof of the
mouth and ex-
tending around 4
their distal sur- 3
faces in theform 5
of a clasp, or by by
: means of metal
bands cemented to them. In the former case a small round

Day Appliance. (Angle.)
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cedure should not be adpoted. I should certainly, if any {
similar cases presented hereafter, even at twelve or thirteen
years of age, before attempting any other procedure, try this

—

——r

. .- = - = I i

- —

first and thoroughly.”

In forming the chin piece for cases of this character the

I'1a. 143.

U=

author is accustomed to
take a plaster impression
of the chin and from this
make a model, The model
18 then overlaid with a
piece of trial-plate ‘wax,
from which, after being
rarnished,a mouldin sand
is obtained and a die and
counterdie made. Be-
tween these a piece of soft
and heavy brass plate
is struck up and
drilled full of holes.
After fashioning
heavy piano wires to
cross the plate and
extend sufficiently
beyond to form
hooks, they are soft-
soldered to the brass
plate and the latter
covered with black
silk with a thieck
layer of cotton bat-
ting laid between the
two. The enlarged
size of the chin piece

will admit of this. The piece thus padded will fit the chin
and be soft enough to prevent pain when pressure is brought

to bear upon it.

.
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PRACTICAL TREATMENT. 219

one of the best means for holding two flat pieces of metal for
soldering, as in constructing a T appliance.

A screw cut wire may be fitted with a square end for
turning with a key, by filing 1t to a smaller diameter and
slipping over it and soldering a section of square tubing. : If
a shoulder is wanted in addition, a small washer or disk
may be placed on the wire before the square tubing is
adjusted. Both will be united at the same soldering.

BOREWS AND NUTS.

The making of jack- or traction-screws and nuts to play
upon them is an operation requiring care, but is not beset
with much difficulty.

A set of taps and dies (k) or a screw-plate (1) with corres-
ponding taps, can be procured at jeweler’s supply houses or
from dealers in fine tools, and they, with a bench or pin-
vise and a few tools such as files, and pliers, together with a
fow sizes of jeweler’s reamers will furnish us with all the
equipment we need for the purpose.

Serews—The wire that is to be threaded or serew-cut,
should be smoothly drawn and of moderate temper. The
form that one end of the wire is to have may be given to 1t
either before or after the thread is cut upon the other, but in
most cases it will be well to fashion it first. The wire should
be of exactly the same diameter as the hole in the serew-
plate would be if the threads were removed. If smaller than
this, a full, deep thread will not be cut, and if larger, the
wire will be liable to be twisted off in the attempt. In cut-
ting the thread, the wire should be slightly tapered at its
end and grasped in the bench-vise, horizontally or vertically,
with only about half an inch of its length protruding. To
avoid marring the wire, the jaws of the vise should be pro-
vided with lead or brass caps.

The serew-plate (or die) should now be held against the
end of the wire at right angles to it and given a quarter or
half turn with firm pressure. This should be repeated four
or five times until the tool is well started in its work, care
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being taken to preserve the forward pressure and to see that
the screw-plate is kept at a right angle to the wire. The
operation may now proceed more rapidly until all of the
exposed portion of the wire has been covered.

If a longer portion is to be threaded, more of the wire may
now be exposed and the operation continued. A little oil
fed to the tool will greatly facilitate the cutting. In re-
versing the operation to release the tool, care should be
exercised not to mar the thread.*

Nuts—For use in regulating appliances, nuts should be
square and about No. 13 in diameter so as to fit an ordinary
watch key or wrench and should not be less than & of an
inch in length in order to have a good hold and resist the
necessary strain. When greater strain than ordinary is to
be withstood, they should be made longer to prevent
stripping of the thread. They may be made from a nickel
five-cent piece by filing it smooth on both sides, marking
mto squares of proper size, centering, drilling and tapping
each one and then sawing them apart, as recommended by
Dr. Case; or they may more conveniently be made from
heavy, square, German silver tubing, by sawing it into
sections, grasping these in the pin-vise (4 ) and then drilling
and tapping them.

In using the tap to cut the threads on the inside of these
nuts, it should be held in a suitable holder and fed carefully
with an alternate forward and backward movement to avoid
clogging and danger of breaking the highly tempered
tool.

The taps and dies are always marked with the same
numbers so that the corresponding ones can be used
in each case. If the tubing from which the nuts are to be
made has not been soldered after being drawn, it should be
before it is cut into sections.

* German silver wire ul'_f;uy size can be procured at electrieal supply
houses. The size best adapted for jack- and traction-screws is No. 17, (B. &

8.) corresponding to hole No. 17 in the Jouberf draw-plate. This wire is of
just the proper diameter to be thread-cut in the third smallest hole of Stuly's

serew-plate (1).










o


































ey AR - : 1
e ¥ 3 . s £ e "
.. e e T e

1

.............\................ ....\......................... 5
R

i

e

- i

B w.... R
ot .v..................\\.u.v.. 5

e ...\...........\\ oy

= e

........x.........\........\\ﬁ.\ﬂ...ww.u.......“.... e
F - xxx\xxxﬂ :
......... S S s ."\.......\..
5 .".....ﬁ... e
va.vhm.n\x\“\ o
- ..”S e \x... e =
= - Hﬂw o wmm Hﬁ{wi
; s e S
; \..xx...x.x..c e e ....xx\.“..ax i e
o mﬁ%ﬁ%mﬁm - M M“wwwiﬂ . e
S .k....... ..........x.. o \m ......... e i ."..\ \N ...mmu .,...n... o = 7
= .......... .m..“n... = .ﬁ.“.w e e x .”.“....

e
..........\.... e .... .v... ..............\...\M.....N =

- - x\ ...

o e w....o..w x.. ...... v... ...“.“ ...“..w. .“... “...\....... s
. % ﬁﬁa _ x\v% . xa, . .

SR . e - e x&ﬁﬂ ﬁ o ﬁx&ﬁﬁ .
=

\“.......;.v.uu.:. .“o.u..\ s .?.........I = .... .

... h\ . %m .
x\\ \x\h..“.....\xx ! .\.H\x ..v.w%x x.\h \. e “ﬁ - H.Mu\ = xxm.mwx

e e x............ ; : .x.....x.x. 4

.ﬂ..... \xx ... ..x..xx“..\...w.“......m.\ .x..\.......?x ﬁ x.......x...\.\.\wx.ﬁnw.....»..c u........»\ o x...

e
..\.m.h.. S x\.... .................

...S.x\ .m....“.w e
...........\ M i

\\\ S nwu %

...._.....\..... x\....... :

R e s .n.\.x ..x\
. mﬁ -
2 R S T
" ....\.... A M\......w.ﬂ..w...\

x......wx.“..\x...\\.x.ﬁ. .w....\\....m. ...\\.».uuw..u... e
\...\\....\\.\..\...\..\. ........ ..m...u.. .\Mﬂ.....\.....\..\.........\.m....v\..\. M
.n, \\U\M\\\ .h.wv M.«. .\ Z x.“........
s s
w\ o xw
e

h..n.......
\x.......\..x....\ \.....“.nm....... .\....\
xw.uw.ﬂ.‘ = nn ﬂuvw\x\xxx\wﬂmx
....m o .\............ ............w...w..\.\.\...... ... i .\.N .... e \v
th “\xxx e

x.\\. 7 \
et

i .... ...”.un...u..\\...\......\......x ........x.m.x....n.x

..\..x.. e, ...... 2 ...xx...". o S

\\m.v.
"v" A ......N.. i .u.
i ?ﬁw mk uxxx.w..x h R&\ xmx \

e S

i .m....w..“.....”.._...”. ...ﬂ e .ﬁmx.}....m....t .W..\.
o e ....x..xuu.\.“....“.....\h.w K.“..N.% o wu..".
: . 5 =
. . m%wﬂx - wm

e -

e s uw\uxﬂ.ﬂhx\xaﬂ.wxxﬂ%h.\.t \.ﬂ.\...
eh..\..\.\b %xx.x..‘xﬂ\....\\ 5 \H e
s .........Wﬂu..v\ o \.... x... ..u.

\.\... e
e s

n\\x \.v..\..\.\.......x.w\xm
Sl
= «x\m\ \\

\,\m

e e ....“
R S
o e
e L R
R ......................\...,......\”. A
e
g .......,.\\......\ \.\....... e
i \..q.....i..........n
.".\m."”.w..ﬁt...“.t.. ......\.\...3.
e
\v..."ﬁ..\\\......\".
....\.x.u.....\.......\.\. o

- o

“_. 7 \\.....\........... el o A.u..

i .x....} R “..
...\.“ ..“.




