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My invention relates to improvements in frac 
ture appliances especially designed for the reduc 
tion and fixation of mandibular fractures and it 
consists of the combinations, constructions and 
arrangements hereinafter described and claimed. 
An object of my invention is to provide a com 

pact, all-metal, boilable and universally adaptable 
mandibular fracture appliance. The device has 
an infinite number of adjustments to adapt it to 
any particular fracture and the positive fixation 
of all moving parts are controlled with a single 

- Wrench. The adjusting nuts holding the movable 
parts together face outward where they are 
readily accessible Without having to move the 
patient. 
The appliance may be assembled as a unit and 

then folded into a minimum of space for storage 
or transportation. The device may be opened up 
like a book and a preliminary fitting made with 
out the bone screws being in place and before the 
patient is taken into surgery. The entire unit 
may then be placed in a sterilizer along with the 
bOne ScreWs and the instruments used in the 
operation and rendered sterile before or during 
the induction of anesthesia. Since the entire unit 
is adjusted to the approximate size and con 
formation necessary in advance, it is merely 
necessary to place the bone pins in the previously 
determined and marked positions, reduce the 
fracture and securely fasten the parts together 
by tightening the bolts with the wrench. This 
eliminates much of the delay, effort and an 
noyance incident to the assembling of a device 
using Scattered parts. 
A further object of my invention is to provide 

an appliance having a minimum number of hori 
ZOntally placed rods and fixation equipment. By 
reducing this lateral bulk, the patent can turn 
his head from side to side without danger of 
bumping into anything lying near his face. The 
patient may lie on either side of his face on a 
pillow which is impossible with all other extra 
oral skeletal fixation devices having their con 
necting rods and clamps placed on a "horizontal 
bank' principle resulting in the patent having a 
cumbersome aggregation of rods, clamps, bolts and 
nuts extending outward on either side and for 
ward of the face. The consequent inability to 
lie in any other position than flat on the back, to 
gether with the constant apprehension of bump 
ing into anything that might come near the 
shoulder or face, creates an undesirable psy 
chological reaction in the patient. My device 
Overcomes these disadvantages. 
A further object of my invention is to provide 
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a device that utilizes the anatomical configuration 
of the human chin in such a manner that the 
patient has complete vertical freedom of the 
head in a forward nodding position and also a 
horizontal rotation-freedom Of the head. The 
structure of the device permits unlimited adjust 
ment in both a horizontal and vertical plane. The 
device will fit varying sizes and shapes of human 
jaws and permit freedom of the chin in chewing. 
It is possible to insert the bone-pins at a higher 
level than is possible with other devices without 
danger of violating the structures within the 
mandibular canal. The bone-pins can therefore 
be directed downward and inward through the 
body of the mandible; anteriorly, downward and 
backward, utilizing the additional strength of 
bone at the mental protuberance, profit by the 
natural anatomical "shelf' of bone in this area, 
and avoid the apices of the anterior teeth. 
The device is compact, flexible and adaptable 

for all types of jaws and permits freedom of jaw 
movement and greater comfort to the patient. 
When the device is tightened in place, it will give 
positive fixation and immobilization of parts. 
Other objects and advantages will appear in the 

following Specification, and the novel features of 
the device will be particularly pointed out in the 
appended claims. . . 
My invention is illustrated in the accompanying 

drawing forming a part of this application, in 
which 

Figure 1 is a plan view of the device shown applied to a jaw; 
Figure 2 is a front elevation of the central 

part of Figure 1, and illustrates the use of a 
curved chin-bow; 

Figure 3 is a side elevation of the fracture ap 
pliance, looking in the direction of the arrow 3 in 
Figure i s 
: Figure 4 is an enlarged vertical section through 
one of the clamps used in the device; 
Figure 5 is an enlarged vertical section through 

a bone-pin retainer; and 
Figure 6 is a plan view of a simplified ap 

pliance for unilateral fracture. - 
While I have shown the preferred forms of my 

invention, it should be understood that various 
changes or modifications may be made within the 
Scope of the appended claims without departing 
from the Spirit and scope of the invention. 

In carrying out my invention, I provide a multi 
ple mandible unit shown in Figures 1, 2 and 3 for 
bilateral, comminuted fractures involving more or 
less extensive displacement, distortion and de 
formation of the bone fragments. In Figure 6, I 
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illustrate a simplified unit for unilateral fractures 
of the mandible. I Will first describe the multi 
mandibular unit and then the simplified unit. 
The multiple-mandible unit comprises a face 

bow A consisting of two L-shaped parts and 2 
hinged together at 3 and having downwardly ex 
tending posts 4 and 5. Infra-mandibular sus 
pension rods B and C have vice-grip clamps 6 
and 7 disposed at one end that grip the posts 4 
and 5 and permit the rods B and C to be rotated 
on the posts and adjusted longitudinally there 
along into the desired position before the nuts 8 

it. 

and 9 are tightened to secure the rods rigidly 
to the posts. Figure 2 shows the rods B and C 
without the T-bar pin retaining unit for pur 
pose of Clarity. 

Figures 1 and 3 illustrate the T-bar pin re 
taining units indicated generally at D and E. 
Each unit is identical so a description of the unit 
E will suffice for both and corresponding parts : 
will be given like reference numerals. A vertical 
rod O is adjustably secured to the rod C by a 
clamp F. This clamp is shown in detail in Figure 
4 and permits the T-bar to be adjusted longi 
tudinally along the rod C and the vertical rod 
| 0 to be adjusted vertically in the clamp. A 
single nut may be tightened and will cause the 
clamp F to grip both rods C and 0. 
The clamp F comprises a bolt f2 with a head 

f3 that has a reduced cylindrical portion 4 for 
receiving a sleeve 5. The head 3 has a trans 
verse bore 6 therein for receiving the rod C. 
The sleeve 5 is slightly longer than the length 
of the reduced portion 4. A bifurcated member 
f7 has aligned openings 8 for receiving the bolt 
12 and has a bore 9 extending at right angles 
to the axis of the openings 8 and designed to 
receive the vertical rod O. The slot 20 form 
ing the bifurcation communicates with the bore 
19. A tightening of the nut if will clamp the 
rod O and force the sleeve 5 to clamp the rod C, 
thus locking the parts together. The rod O may 
be rotated in the bore 7 and adjusted longitul 
dinally into the desired position. 

. The T-bar E has a top bar 2 carried by a de 
pending member 22 which in turn is pivotally 
connected to the top of the rod O by a bolt and 
nut 23. The bar 2 may be swung into angular 
positions with respect to the bar 0 and locked 
in adjusted position by the nut 23. 
retainers G are adjustable along the bar:2 and 
may be clamped in the desired angular position. 
An enlarged detail section of the retainers G. is 
shown in Figure 5. . 
The bone-pin retainer G comprises a bolt 24 

with a head 25 and the bolt has a transverse bore 
26 extending therethrough with a part of the 
bore extending into the underside of the head. 
The bore 26 removably receives a bone-pin H and 
a plate 27 bears against the pin. The plate 2: 
has a groove 28 for receiving the bar 2. A sec 
ond or lower plate 29 has a groove 30 in its upper 
surface for receiving the bar 2. The plates 27 
and 29 have aligned openings 3 and 32 therein 
for receiving the bolt 24 and a nut 33 tightened 
on the bolt 24 locks the retainer G on the bar and 
locks the bone-pin H in the desired angular posi 
tion. 
The T-bar, pin-retaining units D and E are 

placed in the region of the angle of the aW On 
either side and the bone-pins H are inserted at 
the desired angle so that they will converge in 
ward, see Figures 1 and 3. The vertical rods D 
should clear the cheeks and jaw and these rods 
are secured to the infra-mandibular Suspension 

Bone-pin 
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rods B and C by the clamps F. The clamps F 
permit unlimited movement in any desired direc 
tion and under the control of a single retaining 
bolt which instantly immobilizes all moving parts 
E. the one fixation bolt 2 is secured by the 
nut . 
The infra-mandibular connecting rods B and C 

extend forward toward the chin, on either side, 
See Figure 1, to a point opposite the mental fora 
men, where the rods connect to the chin posts 
4 and 5 of the face bow A. The clamps 6 and 7 
secure the rods to the posts with a vice-grip while 
permitting adjustment or a rotating expansion or 
contraction to accommodate the differences 
found in individual faces and different types of 
injuries. The face bow A has an additional ad 
justment by means of the centrally placed hinge 
joint 3 at the mandibular symphasis. 
Upon the horizontal portion of the face bow 

may be fitted as many pin retaining units J as 
are needed to take care of the comminuted seg 
ments of bone. Frequently a single bone pin H 
On either side of the Symphasis will take care of 
the anterior support where no comminuted seg 
ments are to be transfixed. This does away with 
the bilateral pairs of twin-pin attachments used 
in the mental foramen region by other contem 
porary fracture appliances. While very little dis 
figuration if any, is caused by the bone-pins, the 
Saving of additional trauma is a distinct advan 
tage in multiple-mandible cases, 
The pin retaining unit J is illustrated in Fig 

ures 1 and 2 and comprises U-shaped members 
34 adapted to straddle the face bow and having 
slots 35 for receiving the bone-pins. A set screw 
36 is carried by the member 34 and bears against 
the face bow to clamp the bone-pin H there 
against. The retainer J may be detached from 
the pin and face bow without disturbing any other 

0 part of the assembly. 

45 

50 

55 

65 

0 

5 

In those cases where long posterior segments 
of edentulous jaws are adversely affected by strong 
muscular pull with resulting displacement, a chin 
bow K is used, see Figure 2. The chin bow has 
short rods 37 and 38 pivoted at its ends as at 39 
and 40 respectively and so designed that the 
hinged rods maintain a parallel relationship with 
the infra-mandibular rods B and C. Rod clamps 
I Secure the hinged short rods to the rods B and 
C. The rod clamps L are shown in Figure 1, 
although where the chin bow is not used, the rod 
clamps are also not used. 

In use, the chin bow K is attached to the con 
necting rods B and C by the rod clamps L. in 
approximately the position the chin bow is to 
occupy. One side, for example the side with the 
rods 38 and C, is securely fastened by tightening 
the hexagon nut 4 on the clamp L engaging with 
these rods. The infra-mandibular rods on the 
appliance are then either rotated outward or in 
Ward as the fragments may require, and the other 
parallel rod clamp J is then tightened by the nut 
4 as well as the vice grip clamps 6 and 7 are 
tightened. 
The face bow fits into the horizontal depression 

normally existing in the area between the lower 
lip and chin. Utilizing this incisive fossa per 
mits the patient to have complete vertical free 
dom of the head. The vertical posts 4 and 5 pro 
vides a common rotation center for each rod B 
and C at the position of the mental foramen. 
Freedom to the chin for chewing is provided and 
this would not be possible if the infra-mandibular 
suspension principle were continued anterior to 
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the area of the mental foramen, instead of being 
diverted vertically at this point to become a part 
of the horizontal face bow extending across the 
incisive foSSa. 
The mandibular canal contains the inferior 

alveolar vessels and nerves and these structures 
emerge from the manipular canal by means of 
the mental foramien on either Side of the jaW ap 
proximately below the lower first bicuspid tooth 
for anterior distribution and the mandibular 
canal ceases to exist as Such in the anterior por 
tion of the inandible, between the right and left 
mental foramens. This permits the use of the 
incisive fossa at the point of the chin for the 
horizontal portion of the face bow. This permits 
a form-fitting appliance to be used and reduces 
the external bulk of the device. The bow-pins 
may be inserted at a higher level Without danger 
of violating the structures within the mandibular 
canal Since this is non-existent anterior to the 
postS 4 and 5. The bone pins converge toward 
the tips and are directed away from the men 
branes On the floor of the mouth thereby avoiding 
the poSSibility of contamination of a surgically 
clean field of Operation. With saliva and blood 
from the mouth, an area, that is impossible to 
maintain in an aseptic condition. The pins can 
extend at any desired angle and will be clamped 
in place. 

In Figure 6, I Show the Simplified unit, and it 
comprises a hinged connecting rod M upon which 
the pin retaining unitS G are placed in such a 
manner that two pins H are inserted in the 
bone on either Side of the fracture. The pin 
retaining unitS on One Side of the hinge M are 
made Secure to the pins and the rod by merely 
tightening the hexagon nuts 33 (not shown in 
Figure 6, but ShoWin in Figure 5) after the pins 
have been Screwed into the jaw. The two pins 
inserted in the jaw on the other, side of the irac 
ture are Secured to the rod M on the other side 
of the hinge by pin retaining units after the frac 
ture is reduced. By using a hinged rod M it is 
possible to line up the two pins on one side of the 
hinge and the tWo pins on the other side with 
the two arms of the rod and then tighten the nut 
for locking the hinge M' from movement. 
Normal apposition of the bone ends may be 

readily checked by the occlusal relationship of the 
teeth in Centric occlusion. The excess ends of 
the bone pins Should be cut off. The connecting 
rod M. Will maintain Vertical as Well as hori 
ZOntal alignment for the fracture With a mini 
mum equipment and bulk. The patient may use 
his jaws With a reaSOnable degree of freedom. 
There is no contamination. With the flora of the 
mouth. The patient Will have no aggregation 
of arches, wires and elastics within the mouth 
to gather food debris and interfere with normal 
oral hygiene. The patient Will not have to Sub 
sist on a liquid diet and he will not have loose 
teeth, Spongy guns and the unsanitary disuse 
atrophy changes So often found in cases of inter 
maxillary fixation. All of the parts are fastened 
together by hexagonal nuts permitting a single 
Wrench to tighten all of the parts or loosen 
them. 
. The device shown in Figure 6 With the hinged 
rod MI may be used on anterior mandibular frac 
tures instead of the more complicated face-bow 
attachment. Wherever there are not additional 
unilateral or bilateral involvements in the body 
of the mandible, 
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claim: 

1. A fracture appliance comprising a face bow 
With parallel and downwardly extending posts, 
infra-mandibular rods, means for swingably and 
adjustably Supporting the rods on the postS and 
adapted to be tightened in position. So as to under 
lie the cheeks of the Wearer, T-bars, means for 
slidably supporting the T-bars on the rods and 
Securing them thereto, bone-pins, means for se 
curing certain of the pins on the face boW, and 
means for Securing the other pins to the T-bars 
with freedom of angular and longitudinal adjust 
ment. 

2. A fracture appliance comprising a hinged 
face bow with parallel and downwardly extend 
ing posts, infra-mandibular rods having clamps 
slidable along the postS for Securing them in the 
desired angular positions on the posts So that the 
rods underlie the cheeks of the wearer, "-bars, 
clamps securing the T-bars to the rods So that the 
T-bars extend above the rods, said T-bars having 
short rods, means pivoting the short rods to the 
T-bars and adapted to secure then in adjusted 
position, bone-pins, means for Securing certain of 
the pins on the face bow on either side of the 
hinge, and bone-pin retaining units adjustable 
along the short rods and permitting the other 
pins carried thereby to be inclined at the desired 
angles, said retaining units locking the pins in 
place. 

3. A fracture appliance comprising a hinged 
face bow With parallel and down Wardly extend 
ing posts, infra-mandibular rods having clamps 
slidable along the poStS for Securing then in the 
desired angular positions on the posts So that the 
rods underlie the cheeks of the wearer, T-bars, 
clamps securing the T-bars to the rods so that the . 
T-bars extend above the rods, Said T-bars having 
short rods, means pivoting the short rods to the 
T-bars and adapted to Secure then in adjusted 
position, bone pins, means for securing certain of 
the pins On the face boW on either side of the 
hinge, bone-pin retaining units adjustable along 
the short rods and permitting the other pins car 
ried thereby to be inclined at the desired angles, 
said retaining units locking the pins in place, and 
a chin bow secured to the infra-mandibular rods 
for aiding in locking the parts against move 
ment. 

4. A fracture appliance comprising a face boW 
with parallel and down Wardly extending posts, 
infra-mandibular rods, means for SWingably and 
adjustably supporting the rods on the posts so 
that the rods Will extend along the under sides of 
the jaw and cheeks, said means tightening the 
rods in position, T-bars having Vertically extend 
ing members with members normally extending 
at right angles thereto but which may be SWung 
into angular positions with respect to the vertical 
members, means for slidably Supporting the ver 
tical members on the rods SO that the other 
members will be spaced the desired distance 
above the rods and permit the rods to underlie 
the cheeks, Said last-named means permitting the 
vertical members to be rotated into the desired 
angular positions before tightening them in place, 
means for securing said other members to the 
vertical members at the desired angular positions 
for causing both members to lie close to the face, 
bone pins, and means for securing certain of the 
bone pins to the face boW and others to the Said 
other members on the T-bars at the desired 
angles. 

BENJAMINE, TOFFLEMIRE, 


