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4 Fracture of the jaw. Gunning.

while in others it is so loosely attached that it is difficult to learn its
proper position under unusual impressions. The jaw has, however,
always more or less lateral movement in natural conditions, and its
condyles always come forward to open the mouth. The variety and
completeness of its action and movements fit it perfectly for the
efficient use of its different forms of teeth and of those in the jaw
above it. The human jaw has not, however, that extreme contrast
of action to be found in that of some of the lower animals. In the
beaver, neither this difference in its own movements, nor their approach
to those of the human jaw, is, I think, in the least suspected. The
rodents, according to Cuvier and Owen, have horizontal motion of
jaw only from back to front and the reverse. Now this is true of the
capibara, the largest rodent of South America, as its condyle moves
in a groove which prevents lateral motion. But in the beaver, the
largest living rodent of North America, the jaw in eating moves from
side to side. In this rodent the temporal bone does not form any
socket over the condyle, but it merely projects out in front of it, some-
thing like the eminentia articularis in the front of the glenoid cavity
of the human temporal bone ; while the auditory process of the beaver
is very strong and curves forward so as to enclose the back of the
condyle. By this formation, when the jaw is held forward, as in
gnawing with the incisor teeth, the molars are well separated ; whereas
in eating with molar teeth the condyle is back against the bone of the
ear, and the lower incisors being then clear of the upper, the muscles,
by alternate action upon the sides of the jaw, work the condyles up
and down on the temporal bone and thus swing the lower molars
from side to side around the upper ones. Thus the beaver in eating
moves its jaw at right angles to the movements in gnawing ; the slight
circularity of these motions being left unconsidered. It should be
borne in mind that this rodent in eating, like other animals, including
man, uses the teeth of one side only at the same time. In comparing

the lateral movements of the beaver’s jaw with those of the human

maxilla, it will be seen that while the body of the beaver's jaw moves
from side to side equally through its whole length, the lateral motion
of the human jaw is greater at the canine and less in proportion as the
part is nearer the condyle.

The use of the jaw can, however, only be well understood through
acquaintance with the muscular action which affects it. This will now
be fully explained,
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1. Centre of the condyle upon which the head rocks. 2. Styloid process.
3. Condyle of lower jaw. 4. Neck of do. 5. Angle of do. 6. Eminentia arti-
cularis. 7. Curve upon which the jaw opens.

A. External pterygcid. B. Upperhead of do. C. Lower head of do. D, Genio-
hyo-glossus. E. Genio-hyoid. F. Mylo-hyoid. G. Hyo-glossus. H. Middle
constrictor. J. Inferior do. K. Thyro-hyoid. L. Sterno-thyroid. M. Stylo-
hyoid. N. Stylo-hyoid ligament. C. Stylo-maxillary ligament. P. Complexus.

The chin is thrown up, and the jaw, and also the curved line which indicates the
position of the condyles of the head, are drawn small to show the muscles more
distinctly. For the same purpose the Platysma-myoides and Masseter muscles are
left out,and the insertion ofthe Temporal and the origin of the Trapezius cut away.
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placed, or deficient on one side, trituration is performed on the other
only.

The femporal muscle which covers so large a portion of the side
of the head, and is strongly inserted into the inner surface, apex and
anterior border of the coronoid process of the jaw, pulls its insertion
upward and backward, and assists the massefer and internal pterygoid
muscles in cutting, crushing and triturating the food.

The external pterygoid is a short, thick muscle, which arises from
the pterygoid ridge on the great wing of the sphenoid, and the por-
tion of bone included between it and the base of the pterygoid
process, from the outer surface of the external pterygoid plate and
the tuberosity of the palate and superior maxillary bones. It arises
in two portions separated by a short interval ; they both pass outward
and backward and are inserted into a depression in front of the neck
of the condyles of the lower jaw, and into the corresponding part of
the interarticular fibro-cartilage. The separate portions join and form
one muscle previous to their insertion, the middle fibres being hori-
zontal; but as the origin of the muscle is very wide vertically, the
upper portion descends in passing back, while the lower ascends.
This strong and beautiful muscle has, from its peculiar situation, great
influence over the jaw. The origin being more internal than the inser-
tion, gives the muscle control over the condyles laterally, by which
they are held firmly in the glenoid cavities, and the great strength of
the muscle tends to keep the condyles from being driven back by
falls, or blows upon the chin, which otherwise might occur easily, as
the glenoid fossae are very shallow.

A more prominent service of this muscle is when it brings the con-
dyle forward either on its own side alone, as in trituration, or with its
fellow of the opposite side, as in cutting by the incisors. In these
movements it acts in concert with other motors of the jaw. To con-
sider it especially the triturating muscle is no more correct than to
suppose that when triturating with a pestle in a mortar the thumb and
forefinger (which are further from the grinding surfaces) are the tritu-
rators rather than the fingers below.

The external pterygoid muscle controls the upper end of the jaw in
concert with the femporal, while the muscles attached to the body
have especial control below, and by the concerted action of all, power
and steadiness are secured in the complicated movements of the jaw,
and of the lower teeth against the upper. The external pterygoid
muscles hold the condyles fixed in any part of the glenoid cavities to
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which they may be drawn in forward movements of the jaw. For
this service they are admirably fitted by the great width of their origin,
which enables them to brace the condyles so firmly against the parts
above and in front of them, that the jaw is fixed, even when wide open,
as firm as if the condyles were hinged in that position.

The eminentia articularis, the rounded projection which forms the
front of the glenoid fossa, is indispensable to this fixation of the con-
dyle, and as the condyle in coming forward mounts this eminence, the
jaw, while going down the front, is also carried down bodily, by which
the back teeth of the lower and upper jaws are widely separated.
These advantages are gained while the centre upon which the jaw
turns is two-fifths down toward the angle. This may be tested by
placing the hand and wrist around the back of the neck, applying the
end of the finger to the back of the ramus and finding the point upon
which it turns, which is probably near the insertion of the internal lat-
eral ligament. By this arrangement the jaw is opened promptly and
widely, without interfering with the parts behind, which would be
injuriously pressed upon if the condyle remained still and the angle
went back far enough to open the jaw wide.

The external plerygoid is now to be spoken of in a service in which
the action of the muscle is greater in range, frequency and importance
than in any other, and in which it has never before been recognized,
that of opening the mouth. This muscle antagonizes the temporal,
masseter and internal pterygoid muscles, and is, especially by its
lower head, the depressor of the lower jazw. It does this alone when
necessary, without assistance from any other muscle. This may be
proved by bracing the arm against the breast and applying the thumb
firmly to the chin; or better, by placing the jaw flat on the mantel or
any fixed support, then on opening the mouth the head will go back-
ward, being drawn back by the external pterygoids whose insertions
in the condyles are fixed by support of the jaw.

The action of the external pterygoid muscles in opening the jaw is
somewhat similar to their action when the jaw is brought forward to
cut with the incisors, the difference in effect being produced by other
muscles ; the temporals relax in these movements only so far as to
permit the jaw to move properly. It may thus be held that the tem-
porals probably act similarly in both movements. The masseters and
internal pterygoids, however, must relax in the opening of the jaw
instead of assisting to carry it forward as in cutting, while the digas-
trics, which relax in the forward movement of the jaw, undoubtedly
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assist to draw the chin back in gaping, vomiting, and in very wide
opening of the mouth when voluntary. When not otherwise employed,
it is probable that they always assist in opening the jaw, as they are
admirably fitted for carrying the chin back when the condyle is going
forward. It is, however, clear that they could not carry it back readily
if the condyles were not at the same time pulled forward. For when
the chin points down very much (as in some persons even with the
jaw closed) the digastric muscle forms but a slight angle at the loop,
and decided action of it in such cases would tend to keep the condyles
of the jaw back in the glenoid cavity from the start, or soon after, and
the opening of the jaw would straighten the digastric so much that it
would have little or no power to carry the chin back. Even in cases
where the anterior belly of the digastric ascends from its loop to the
chin, so that it has some vertical direction to favor it, and supposing
it to be assisted by strong back fibres in the mylo-hyoid muscle, it is
not possible that the condyle could release itself from the pit behind
the eminentia articularis, and unless it did so and came forward, the
jaw could open only to a trifling extent, for it would act as if hinged
in the glenoid fosse. But with the external pterygoids drawing the
condyles forward, the jaw opens, as upon a centre in the ramus, and
the question arises as to what the jaw really turns upon.

The masseter and internal pterygoid muscles hold the angles very
much as if a sling were passed around them, and if it were not for the
angle going back it might be said that the jaw turned down upon this
centre, supported by these muscles in connection with the sfy/o-
maxillary ligament, which is also inserted into the angle of the jaw.
Under all the circumstances, however, the insertion of the infernal
lateral ligament around the inferior margin of the dental foramen
marks the centre upon which the jaw opens with sufficient exactness.

This will be more clearly understood by recollecting that with the
teeth closed, the stylo-maxillary ligament slanfés down to the angle of
the jaw; therefore, while the femporal/ muscle relaxes to allow the
external plerygoid muscle to draw the condyle forward under the
eminentia articularis, the angle is, at the same time, carried back by
the ligament into the perpendicular of its attachment on the styloid
process. This allows the jaw to go down bodily, as well as open in
front, by which the back teeth of the upper and lower jaws are widely
separated, and the size of the oral cavity much enlarged.,

The shape of the jaw, whether congenital, or modified by age or
accident, may also vary the location of the centre somewhat; but at
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all ages the condyles must come forward to open the jaw effectually.
This can be done only by the external pterygoid muscles, whose
special office is to move and also fix the condyles, and in connection
with the temporal and other elevators, the jaw also. In this way only
can the digastrics and associate muscles act efficiently in their most
important functions, otherwise they would be disturbed by undue
movement of the jaw. In certain cases, however, these muscles, as
before stated, assist in moving and holding the jaw.

When the external pterygeids throw the jaw wide open, the chin is
much below the hvoid bone, but controlled by the anterior bellies of
the digastric muscles, the hyoid bone being fixed by the posterior
bellies and by the emo-Ayeoid muscles, which can now be felt in action.
Consequently the three extremities of the jaw, the chin, the angle, and
the condyle, have each diverging or converging muscular support.
The digastrics go to the chin, the infernal plervgoids go to the angles,
and the external ptervgoids to the condyles. This arrangement of
" the muscles in connection with its ligaments holds the jaw firm in all
its complicated movements.

It has been shown that the sterno-cleido-mastoid muscles give
anterior support to the atlas, while the splenii and other muscles give
posterior support, and that in combination they support it laterally.
This support is so complete that the head is held securely on the
atlas in all positions.

These muscles, however, do not 7ock the head upon the atlas, but
in all positions the lower jaw is the lever which controls it in its back-
ward or forward movements. When the head is in ine with the neck
and body, it is controlled by power acting upon the jaw, at right
angles to the neck. When the head is thrown back so as to be at an
angle to the neck, the muscular power is applied to the jaw more in
a line with the neck or in certain modifications of it. Thus the pow-
erful muscles which are attached to the occipital bone, behind the
condyles, and act upon the head vertically, are antagonized by muscles
which act upon the jaw, principally in a horizontal direction, and
the head is effectually controlled, notwithstanding the little power of
the muscles attached to the occipital bone in front of the condyles.

The lower jaw is the great lever by which the head is held upright,
that is forward, and also flexed upon the neck.

These explanations of the physiological action of the muscles which
control and influence the lower jaw, prepare the way for the diagnosis
of its fractures,
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been written by Howship, Stanley, Malgaigne, Paget, and many other
observers of pathological conditions and results. It is thus proper to
assume that Dr. Hunter's difficulty was in the unparalleled complica-
tions which surrounded Mr. Seward's case. As many have been mis-
led by the improper course pursued in respect to his treatment, it is
advisable to explain its special difficulties and make them clear.

The report of 1866 is quite full, but the time which has since
passed, while showing the necessity of its being supplemented, has
also cleared the way for some instructive explanations which could
not in the first report be entered into. Now, however, it is proper to
make them in order that surgeons and physicians may have the fullest
experience of the past to aid in prognosis in future cases, and at the
same time show them that the treatment by interdental splints effect-
ually controlled Secretary Seward's fractured jaw.

Without full assurance of the efficiency of these appliances, progno-
sis in fractures of the maxill must continue uncertain, and the most
experienced surgeon might find his patient had passed into the care
of another whose use of a splint resulted in a successful cure. Or
worse still, being misled in respect to the splints, keep his un-
fortunate patient suffering under the old treatment for months, and
then perhaps deformed for life.

M. Malgaigne says :

*“Qur prognosis should have reference to several points, viz:
the favorable or unfavorable termination of the case; its simple or
complicated course; the influence of each complication ; the dura-
tion of the treatment; and lastly, the result as to the functions of
the limb.” Then after two pages of important suggestions, he says:

T On the whole, then, to form a judicious prognosis, the surgeon
should take into account the age of the patient, the sex, the state of
strength or debility, of health or sickness, the circumstances of the
fracture, as regards its seat, its nature, its recent or ancient date, its
complications ; and lastly, the plan of treatment already pursued, as
well as that proposed for the future.”

Sir James Paget says: [“ Doubtless the conditions necessary to
the normal nutrition of parts are very many; but the chief of them
- are these four:

1. A right state and composition of the blood or other nutritive

material. _
*Op. Cit., p. 140. T Op. Cit,, p. 142,

{Lectures on Surgical Pathology, p. 11.
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examination, his right arm was said to be broken. The lower jaw
was also found to be fractured on the right side, as the edges hurt his
tongue. The attempts to hold the fragments of the jaw in place,
failed entirely ; and on the tenth day 1 was called to the case.

The patient, 65 years old, had been without teeth in the upper
jaw for several years and the alveolar process, which is only an ap-
pendage of the teeth, had with much of the gum been absorbed, so
that the roof of the mouth was flat and very far from the lower front
teeth. Yet attempts had been made repeatedly to hold the fragments
of the jaw together by drawing the teeth up to the roof of the mouth
by means of bandages around the chin, face and head ; on the princi-
ple practiced by Hippocrates and Soranus of making the upper teeth
a splint for the broken lower jaw, except that this patient had no
upper teeth for the lower ones to rest against, consequently, the frag-
ments of the bone and the adjoining soft parts were so distorted as to
cause great pain. In the language of the patient: “ Coals of fire
could not have hurt me more, and when I could bear it no longer I
would tear the bandages off.”

Yet the patient had an upper set of artificial teeth, which could
have been placed in the mouth so that the lower teeth would have
had a resting place when the bandage was around the jaw and head.
This would have held the parts less displaced than without the plate ;
and if the four front teeth had been removed from the plate, the space
left between it and the edges of the lower teeth would have sufficed
to allow food, etc., to enter the mouth. Had any difficulty prevented
the surgeons from doing this, Dr. H. N. Wadsworth,* dentist of
Washington, was but a few minutes distant, and as he was the first to
use gutta-percha on fractures of the jaws; having applied it on the
teeth in 1847, and outside the mouth around the lower jaw in 1850,
he could have arranged matters temporarily, at least, so that the
patient would have suffered much less, the parts have been less in-
jured, and the patient’s life less jeopardized.

Ligatures had also been used on the teeth to hold the fragments
‘together, but I saw but one, this was when I examined the jaw on
April 16th, it was of wire which had passed around the two right
bicuspid teeth, but the movement of the jaw had fortunately released
one tooth and the wire hung on the other. Had the wire been
fastened around each tooth singly and firmly and then have been
twisted so as to hold the two bicuspids close together, one must have

#*American Jonrnal of Dental Science, new series, Vol. I, p. 171.
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been pulled out, for the jaw was broken between them, and in swal-
lowing even the saliva, the back fragment went up and the front of
the jaw went down. Had the wire been passed around the wisdom
tooth as well as the second bicuspid and also fastened to three or four
teeth in front of the fracture it would have held the bone together on
that side for several days, but such control is only temporary. This,
however, in a young and vigorous patient, might allow the gum to
form adhesions and limit the movement of the parts while more effi-
cient support was prepared.

The wire ligature, however, as used in Mr. Seward’s case, was not
only useless but dangerous, and probably led to the loss of the second
bicuspid tooth. Now, there were a dozen dentists in Washington
who could have applied the ligature safely as a temporary support.

These mistakes were made four years after my splint had cured the
jaw of the Spanish seaman in the Naval Hospital at New York, and
his case was well known for the Spanish Government was very compli-
mentary in regard toit. Further, it was more than two years after, my
treatment was brought before the “ New York Academy of Medicine,”
and the ““ Medical Society of the State of New York,” and published
in their journals. The splints had also been applied by me in the
Civil and the Military Hospitals in many difficult cases. In addition
to this, the splint had been used for nearly a year in the Confederate
Army Hospitals, with astonishing success.*

It received marked attention from their surgeons, and Surgeon-
General Samuel Preston Moore,} with his usual judgment, ordered
Dr. Bean to Richmond, in order that the splint might be laid before
the Army Medical Board.

It was under these circumstances that Dr. Whelan, Chief of Bu-
reau of Medicine and Surgery for the Navy, after assisting and ad-
vising in Secretary Seward’s treatment, felt it necessary to insist that
[ should be called to Washington. The fracture was then into that
period when according to Paget and other observers, the reparative
process should be at work to unite the fragments of the bone, where-
as they were still moving about, even the soft parts having no oppor-
tunity to form adhesions.

When I saw Mr. Seward on the twelfth day of the injury, his con-
dition was gravely complicated by the terrible events which had

*E. N. Covey, Richmond Medical Journal, Vol. I, No. 2, February, 1806.
TAmerican Journal of Dental Science, 3d Series, Vol. I, p. 187.
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passed since I was sent for. The patient had been free from bandages
on his jaw for several days, but he was suffering from the loss of
blood through the cuts in his neck and face on the night of the 14th,
and also from the pain of these recent wounds. I found upon exam-
ination that his chin, the front of the jaw, was moving on the com-
pound fractures on each side between the bicuspid teeth. The right
fracture, the one discovered by the patient, being so loose, that it
allowed the back fragment to rise high above the front one; thus the
end of the back one was much exposed, while the separation between
the fragments of the left side was so great that it was hardly possible
that the blood vessels in the dental canal were not cut off like those
on the right side; and the bone also exposed to the air. This,
together with the general condition of the patient, left room for fears
of necrosis ; but as the patient thought he could not bear his artifi-
cial teeth in his mouth, I could not set the bone in place without
annoyance to him, so he was left to rest until the next day; as shown
in case 8.

Enough has already been shown to prove the need of other assist-
ance, in the light of those views be ore quoted from Malgaigne and
Paget; but to afford every possible help to the student to become
an adept in prognosis so far as this is attainable without investigation
into the views of these authors in their own works, I present some
additional remarks upon the graver complications of Secretary Sew-
ard’s case.

The report, case 8,* made in 1866, shows, without the amplification
now given, that Secretary Seward suffered from two compound fractures
of the lower jaw which were uncontrollable by the surgeons in Wash-
ington, that his right arm was useless (being under treatment for a
fracture near the shoulder) and further that on the tenth day, after 1
had been sent for, but before I reached him, he was subjected to sev-
eral cuts on the face, jaw and neck, one of which left the right frag-
ments of the jaw unconnected except by the soft parts under the
tongue and that he lost much blood. I found him on the twenty-
fourth day also suffering from paralysis in the head, face and lip on
the right side, and with the fragments of the jaw still left to move
about. The duct of the right parotid was severed and the saliva

*Zee N. Y. Med. Jour,, Vol.iv; Dental Cosmos, Vol. viii, p. 529; American
Jour. Dental Science, 3d series, Vol. 2: British Jour. Dental Science, 1866 ;: and
Heath's Injuries and Diseases of the Jaws.
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flowed through the right fracture: He was sixty-five years old, and
was mentally overworked especially during the war. At the time of
the accident (April, 1865) the state of the country was critical, and
the transfer of the executive power, through the death of President
Lincoln, to Andrew Johnson, greatly increased his responsibility as
Secretary of State and this while his son, the assistant Secretary lay
in imminent danger through the wounds inflicted upon him. Mrs.
Seward was seriously ill at the time I removed the Secretary's first
splint, and when I took off the second he had buried his wife. In
view of what I have already quoted from Malgaigne and Paget, it
would be superfluous to explain further, for the mere tyro in surgery
may see that going into Mr. Seward'’s case, as I did, it would not be fair
to charge even an unfortunate result to the insufficiency of my treatment,
for everything was unfavorable. The fact is, however, that my splints
held the fragments of the jaw perfectly. That the jaw united in both
fractures although the right did not ossify, but the jaw was used from
the time the first splint was removed, and continued to improve so
that in a letter to me dated March 29, 1866, Secretary Seward, after
speaking of the removal of the loose tooth, said “Since I had the
pleasure of seeing you in New York, the soreness of the part has
diminished and the whole jaw moves quite well and firmly. Thus
at last I begin to regard my cure in that respect complete.”

In April, 1867, Baron Gerolt, the minister of Prussia, in writing to
me in reference to my pamphlet and the electrotypes explain-
ing my treatment of fractures of the jaw which he had for-
warded to his Government; and also to medical authorities
in Berlin, closed his letter as follows; “ Mr. Seward’s lower jaw
seems to work admirably well for all purposes.”

Mr. Seward’s case was never used by me except in connection with
others to illustrate my treatment with /nferdental Splints consequently
all these cases may be found with his by any one who wishes to con-
sult them in reference to the splints, of which the illustrations and
explanations are now submitted to the readers of the Independent
Practitioner. :

INTERDENTAL SPLINTS.

In the year 1840, when treating the first fractured lower jaw placed
in my care, I found treatment by bandages unreliable. For, while the
muscles tend to displace the bone, bandages frequently increase the
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difficulty ; especially when swelling sets in through their pressure.
They also, by interfering with the circulation, tend to prevent union.
Teeth, loosened by the injury, are left unsupported, and the motions
of the jaw, cheeks and lips painfully restricted.

Of the contrivances invented to supplement bandages, many were
even more objectionable, and little improvement has been made in
general treatment up to the present time. Having successfully used
interdental splints, in many cases which had proved unmanageable
under the usual treatment, I am convinced that they are superior to
all other appliances.

When a well adapted splint is on the teeth and gum, the other
parts around the bone are, to a great extent, a counter support to the
splint. Thus the broken jaw, together with any teeth loosened by
the injury, is held securely in place, until the fractured bone is re-united
and the teeth become firm. Meanwhile the motions of the jaw are
in most cases unrestricted and the cheeks and lips always left free.

On February 12th, 1861, I applied a “hard vulcanized rubber
splint ” to the fractured jaw of a seaman in the United States Naval
Hospital, and from the vulcanite splints used by me since that time, I
selected three which show all that is essential to hold any fractured
lower jaw in place.

The fourth, a metal splint, is sufficient for the treatment of most
cases, and can be applied by surgeons and country practitioners, who
can also treat most cases of fracture with rubber splints, if assisted by
the neighboring dentist.* _

The radical and distinctive feature of these splints is, that, when
suitable teeth are in the mouth, nothing is required on the outside,
and the patient may move about. In the use of these splints frac-
tures of the lower jaw are divided into two distinct classes; first,
those in which the teeth and gum of the fractured jaw are alone used
to control the fractured bone, and the jaw is allowed to move natu-
rally ; second, those in which the splint is fitted to both the upper and

lower teeth, the jaw being held still ; but no bandage is used around
the head:

To apply these splints the fractured jaw should, if possible, be set
and held by ligatures around the teeth while an impression of the

#The gplints were described in a paper read before the New York Academy of
Medicine, June 1st, 1564.
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teeth and gum is taken in pure warm wax confined in a cup like No.
4 splint ; the plaster cast from the impression will then be precisely
what is required to mould the splint. If the bone cannot be held in
place an impression may be taken of the teeth in the best attainable
position, the plaster cast then separated where necessary and the parts
set in place ; a cast of the upper teeth will guide in putting these
parts of the lower cast in place.

Fig. 1 represents the inner surface of a splint which incloses all the
teeth and part of the gum of the lower jaw, and merely rests against
the upper teeth when the jaws are closed. This splint is adapted to
the treatment of all cases which have teeth in both fragments.

The angles of the jaw tend ouwtward,
when the jaw is fractured through the
bedy. It is therefore necessary that the
splint should go down and extend back as
far on the outside as the muscles admit,
especially on the short fragment, if there
is much difference between them. The
parts near the external oblique line are so

S0 SR i formed that the splint can be fitted to thf::m
top of the splint for the purpose of perfectly. The outer ends of the splint
syringing the parts within with warm

water during treatment. The dark can be fitted to them perfectly. The outer
round spots in all the cuts represent

hales for similar purposes. ends of the Splint should be QUiIE thin::k,

so that they may be well rounded.

I have generally used this splint without any fastenings, but in chil-
dren or even adults it is sometimes advisable to secure it by pack-
thread or wire, or by screws passing into or between the teeth, or by
the wings and band of Fig. 4.

When screws are used to hold any rubber splint fast on the teeth,
metal nuts must be imbedded in the splint, for the screws to work in.

Small openings should be made opposite particular teeth, to obserye
how the jaw stands in the splint. This is important in all splints.
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Fig. 3 shows the wings for cases
having no teeth in either jaw—the ends
of the wings within the mouth being
imbedded in a vulcanite splint similar
in principle to that ol Fig. 2.

Wings made of steel or of iron may
be quitelight. They should have small
holes every half inch to hold thestringss
lacing, etc. The arch of the wings
should be high enough to give the
lower lip room to go well up. The
wings for each side of the jaw are in
one piece, and the parts within the

¥1G. 3. mouth pass back in the line of the upper
¥, upper wing. G, lower wing. H, gum. They are thinned down and

mental band to hold the jaw up in the = - i
splint, l,ne-cks:raﬁ'tokee'p the band back. pierced with holes, that the rubber in

obelancesmp to Rold e spImPCe Which they are imbedded may hold

them firmly,

The tape strings pass from the cap inside and under the upper
wings, then up between them and the tape lacings which keep the
strings from slipping to the cap whence they started. The mental
band (which is only one thickness of linen,) passes up between the
sides of the lower jaw and the wings where it is tied by the strings,
which pass through the holes. The band is cut off to show this ; but
when worn it should be turned down on the outside and pinned just
below the wings. The neck strap should be sewed to the mental
band on one side and pinned on the other, and worn tight enough to
keep the band from slipping forward over the chin.

The jaw and splint are supported by the cap forward of its centre.
This is counterbalanced by the elastic strap which passes from the back
of the cap down around an unelastic and much heavier strap, extend-
ing across and fastened to the shoulders by elastic ends. The balance
strap returns to the cap and is buckled tight enough to hold the jaw
up. At night it may be slackened to do this, with the neck flexed.
It slides on the shoulder strap as the head incline to either side.

By this arrangement the splint is a resting place for the broken,
jaw, while the wings give firm attachment to appliances which hold
the jaw up with the least possible pressure upon the external parts, as
the wings need not press either against the jaw or the zygomas,

Wi my
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Fig. 4 represents a splint devised in 1863, for the use of practition-
ers out of the reach of a dentist, and for hospital use. This splint is
made of cast tin, and is applied with a lining of gutta-percha. It is
in the shape of an impression cup, and seven sizes are kept ready for
use from which one can be selected for the broken jaw. The wings
are of malleable iron, tinned to pre-
vent rusting and for more readily sol-
dering. Three sizes are sufficient to
select from.

The splint has a handle in front,
that it may be used as a cup to take
the impression of the jaw—the holes
being useful to allow a small probe to
be pressed through the wax down to
the teeth, thus allowing air to enter to
facilitate the removal of the impres-

Eiﬂn, al'ld when in use as a splint gi\-’- G, wing of malle:;i;: i"r;:m, projecting, with
i'ﬂg entrance to warm water, thrown its fellow, from the splint to which they are

soldered. H, mental or splint band, with
from a Ejrl'il"lg'&, to kEE‘P the parts clean the end left up to show the manner of tying

it. I, neck strap. 'I'he mental band is made

The. splint should be made to fit of linen orany thin material.
well by bending, cutting off the edges and rounding them up smooth.
When a tooth projects so as to keep the splint from fitting, a hole may
be cut to let the tooth through, if the metal cannot be hammered out.
This should all be done before taking the impression, as a well fitted
cup assists greatly in this important matter.

After the casf is obtained, the handle in front should be cut off, and
the wings, #f needed, soldered on, care being taken that their edges
are clear of the corners of the mouth, when gpen. Warm gutta-percha
should then be placed in the splint, pressed down on the cast, and,
after cooling in water, dig out the softened plaster.

This splint has the advantage of being easier of application, and can
be applied in much shorter time than a rubber splint, especially if the
fractured bone can be set and held by ligatures firmly enough to bear
the pressure of the warm gutta-percha, for the splint can then be at
once applied to the teeth and the gutta-percha closing around them,
the bone will keep in place without other fastenings.

When the fragments of the jaw cannot be held firmly enough to
bear the pressure of warm gutta-percha without displacement, plaster
of Paris would hold the jaw securely in the splint for a long time. In
these methods the ligatures are left on.







