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This invention relates to new and useful im 
provementS in bone Splints and more particularly 

* to Splints for effecting the reduction and fixa 
tion of fractures of the OS calcis or heel bone, 

Fractures of the os calcis are difficultiproperly , 
to effect reduction and fixation chiefly because 
of the Strong upward pull of the Achilles tendon 
Whichtends to : displace the os calcis fragment 
upWard and also because the muscles and tendons 
underneath the foot; tend: to displace the frag 
ment forward, these tendencies combining to 
cause a shortening of the fractured os calcis. 
PrevioS attempts to treat fractures of the OS 

calcis have all recognized the importance of pre 
Eventing contraction of the Achilles tendon in the 
reduction of Such fractures, and the fact; that 
counteracting restraint must be maintained 
throughout the healing process. However, no 
particular attention has been paid to the equally 
important problem of preventing contraction of 
...the plantar muscles in the sole of the foot to 
prevent. Shortening of the OS. calcis. 

Prior to the presentinVention the practice em 
"ployed in the reduction and fixation of OS calcis 
fractures generally has been as follows: A single 
pin is paSsed through the lower extremity of the 
tibia, and another pin is similarly passed through 
the upperoutermost. area of the os calcis. These 
tWOpins are then Secured in a Suitable mechani 

: Cal reduction apparatus or frame. After reduc 
tion of the fracture...by this apparatus,' a plaster 
cast is applied and then the apparatus is re 
moved, the Opposite endportions of Said pins be 
?ing embedded in the plaster cast. m 

Certain Substantial difficulties, and objections 
, arepresented by this treatment of os" calcis frac 
...tures. In the first place, the plaster cast.is not 
'a rigid structure, and following its application and 
the embedding of the pin ends therein, disinte 

::gration of the cast occurs with the result that the 
spins become loosened in the cast: and it is im 
possible to maintain the degree of reduction of 
the fracture originally obtained in the reduction 
'frame. Secondly, with a plaster cast applied as 
- aforesaid, if it is not possible in the first instance 
to obtain a satisfactory reduction, which is the 
rrule rather than the exception in fractures of the 
os calcis, then at: each treatmentº that is made 
until a “satisfactory reduction is obtained, the 
plaster cast must be removed and the entire re 
duction treatment repeated. 

Furthermore, one of the most importanti con 
siderations attendant upon the treatment of OS 
calcis fractures is the desirability" of maintaining 
sadequate sub-astragaloid joint space, in order to 
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better insure that the patient will be free from 
painin this, joint:after the os calcis fracture: has 
completely healed. The conventional plaster 
cast treatmentidófilos: calcis fractures, is not. Suffi 
'ciently strong ito prevent contraction of the 
Achilles tendon and maintain this proper joint 
space: or the:normal tuber-joint-angle which is 
an angle-normally of about 40 formed by the bi 
'section of a line, drawn from the edge, of the 
posterior-Subastragaloid articulation-anteriorly to 

* the º anterior irim of the : anterior. Subastragaloid 
articulation and a line drawn posteriorly. Over the 
Superior surface of the tuberosity. This: tuber 
joint aagle has been greatly distorted by the 
fracture as the result of a shortening of the 
Achilles tendon and plantar muscles thereby pro 
ducing subsequent deformity. Nor does this 
treatment serve to prevent shortening of the os 

- calcis through contraction of the plantar muscles. 
With the foregoing in mind, the principali ob 

ject of the present invention is to provide an OS 
calcis fracture reduction and fixation Splint 
which effectively prevents contraction of , both 
the Achilles tendon and plantar muscles and af 
fords absolute:rigidity to the fractured bone frag 
ments while at the same time allowing for neces 
sary inspection and secondary adjustments 
thereof during-knitting. 
Another object of the invention is to provide a 

splint of the character set forth which does not 
requirefixation or immobilization of the fracture 
by the usual plaster or other cast. 
Another object of the present invention is to 

provide a splint of the type described which is 
sufficiently strong to prevent contraction of the 
Achilles.tendon and plantar muscles and main 
tain the proper sub-astragaloid joint Spacing and 
restore tuber-joint...angle during healing of frac 
tures of the oS. calcis. 
A further object of the invention is to provide 

a splint of the stated character Which is con 
structed and arranged to permit positive lateral 
displacement with respect to the Vertical ante 
rior--posterior plane. to-effect. complete anatomi 

- cal correction of the os calcis thereby, affording 
complete anatomical reduction of the fracture. 
A still, further object of the invention is to 

provide a splint of the type described which Inay 
be used in conjunction ... with a conventional OS 
calcis clamp without interfering with application 
and use of such a clamp. 
These and other objects of the invention and 

the various features and details of the construc 
tion and operation thereof, are hereinafter, fully 
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set forth and described, and shown in the ac 
companying drawing, in which: - . 
Figure 1 is a view in perspective of the lower 

leg and foot of a person showing the splint of 
the present invention positioned for reduction 
and fixation of a fracture of the OS calcis or heel 
-bone. - 

Figure 2 is a view in side elevation of the dis 
closure in Figure 1. 

Figure 3 is an enlarged fragmentary view in 
section taken online-3-3, Figure2; and 

Figure 4 is an enlarged fragmentary view in 
section taken on line 4-4, Figure 1. 

Referring now more particularly to the draw 
ing, an s os calcis splint made according to the 
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suitable openings 8 to receive the respective 
portions 4 of the two spindles . These open 
ings 8 in the terminal portions of the yoke mem 
ber 7 have their axes substantially perpendicu 
lar to the plane of said yoke member So that 
when the yoke member is mounted on the por 
tions 4 of the Spindles , as aforesaid, and in abut 
ting relation against the shoulders 6 provided by 
the portions 4, the said yoke member 7 will re 
side in a plane substantially at right angles to 
the plane of the two *spindles. " The yoke mem 
ber 7 may be fixedly secured in place upon the 
spindles? by means of nuts or the like 9 thread 

present invention comprises a pair of spindles or. 
bars , f which have the major portion of their 
length threaded as indicated at 2, 2, respectively. . 
These threads 2, 2 extend along each of the 
spindles from one end thereof to an enlarged 
portion 3 - provided : or formed inwardly adja 
cent the opposite end of each spindle. Beyond 
this enlarged portion 3 each spindle terminates 
in a reduced spindle portion 4 having threads 5 
at the extremity thereof... The enlarged portion 
3 of each spindle - provides a stop or shoulder 6 
adjacent the portion 4, the purpose of which will 
be set forth hereinafter, and the surface of said 
portion 3 is made hexagonal or similar shape to 
provide a nut-like portion to enable rotation of 
the spindles by any suitable means such as a 
wrench or the like. 
Upon the threaded portions 2 of each of the 

spindles? is threaded a support or block and 
- the construction and arrangement of these sup 
ports or blocks 7 and spindles is such that, if 
the said supports T are held against rotation, the 
spindles may be rotated to adjust said Sup 
port 7 axially with respect to said spindles. The 
supports 7 may be positively locked in a prede 
termined position axially with respect to the Spin 
dles f by means of lock nuts 8 or the like thread 
ed thereon. , 
As shown in the drawing, each of the Supports 

7 is slotted as indicated at 9 to receive the lug 
or like portion O of a stud . This lug portion 
iO is provided with a suitably located aperture 
f2 therein through which freely extends a re 
taining screw or the like 3 threaded into the 
supports 7 and passing through the slots 9, the 
construction and arrangement being such that 
said stud may pivot within the slot 9 about 
said screw 3 relative to the supports 1 in a plane 
parallel to the axis of the associated spindle A. 
A pin bar or holder 4 is mounted at or adja 

cent its midpoint upon each stud and secured 
thereon by a nut or the like 5 for rotation with 
said stud f f. 
A pair of screws 6 are threaded in 

port 7 at opposite sides of the slots 9 therein and 
stud i? and these screws f 6 extend in the di 
rection of the pin bars 14. and engage the adja 
cent face thereof thereby making it possible by 
adjustment of said screws f6 to effect positive 
mechanical adjustment of said pin bars 4 and 
stud i? about its retaining screw 3 relative to 
the support 7, after which the said screws 6 
may be tightened to securely lock the pin bars 
4 and stud in the position to which adjusted 

thereby, thus providing the desired degree of 
traction. 
The Splint of the present invention comprises 

also a strong, rigid yoke member 7, of substan 
tially semi-circular configuration, which - is pro 
vided in the opposite end portions thereof with 
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led on the threads 5 at the extremity of the 
spindle portions 4. . 
As shown, each of the pin bars 14, previously 

described, is provided with a plurality of bores 
or openings 20 which extend therethrough and 
are arranged to receive the end portions of a 
skeletal pin or other bone-penetrating element 
-2. Similarly, the terminal end portions of the 
yoke member 7 are each provided with a bore 
or opening 22 which extends therethrough and 
are arranged to receive the end portions of a 
like Skeletal pin or other bone-penetrating elle 
ment 23. The skeletal pins or elements 2 f. and 
23 are each adapted to penetrate or extenden 
tirely through the flesh and bone of the limb 
with the end portions of said pins projecting 
from opposite sides of the limb and extending 
through the correspondingly positioned bores 20 
and 22 in the pin bars f4 and the terminal end 
portions of the yoke member f, respectively, as 
shown in Figure 1 of the drawing. The pin bars 
4 and the yoke member 7 are each provided 
with set screws or the like 24 and 25, respective 
ly, disposed normal to the axis of the bores 20 
and 22, by means of which the pins 2 and 23 
may be locked or secured relative to the pin bars 
The pins 2 and 23 are provided with sharply 

tapered points, or ends as indicated at 26 to fa 
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cilitate penetration into and through the bone 
and Surrounding flesh. This is accomplished by 
forcing the pins through the flesh and bones at 
the. Several places shown in the drawing. The 
pins may be forced through the bone with com 
paratively easy effort due to the sharply pointed 
ends 26thereof merely by applying pressure ax 
sially of Said pins and at the same time rotating 
the same in alternately opposite directions in the 
manner of a hand drill. - - 
For strength and rigidity the pins 2 and 23 

employed are composed generally of metal such 
as, for example, stainless steel, and the like, and 
in the course of application and use of the splint, 
it has been found that the contact of these metal 
pins with the tissue and flesh through which 
inserted causes a bio-chemical reaction to take 
place which sets up a galvanic-like current 
through the pins, the flesh and tissue in which 
embedded, and the externally connected 
4 and their supporting structure. . . -- 
This galvanic-like current manifests itself by 

an ammoniacal odor definitely indicative of tis 
sue (protein) breakdown, causes also irritation of 
the adjacent bone structure, and attributes gen 
erally to the discomfort of the patient. . . . . . . 

Elimination of the occurrence of such a galvan 
ic' current may e accomplished by electrically in 
sulating or segregating each pin from the others. 

pin bars 

For example, this may be done, as described in 
my United States Patent No. 2,251,209, either by 

I constructing the pin bars 4 of suitable di-electric 
material such as, for example, hard rubber, 
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Bakelite, plastic or the like or by iriserting 

irito the pin apertures or bores 20 and 22, a sleeve 
? cture of such a di-electric material in 
the mariner indicated at 27 in the drawing. By 
süch än arrangement each of the pins 21 and 
23 is electrically insulated from the others and, 
by either such arrangement, the occurrence of a 
galvanic-like current is entirely eliminated to 
gether with the objectionable manifestations 
thereof. - - . . In applying the splint, th? skeletalpin 23 isin 
'serted through the opening 22 in one end of the 
yoke member 1 and then is passed entirely 
thirough the heel of the foot so as to pierce the 
ös calcis in the upper postérior areathereof. 
The other end of the pin 23 projecting from the 
oppositeside of the heel is next passed through 
the opening 22 in the other end of said yoke 
member if T and the pin is then securely locked 
in the yoke member 7 by means of the lock nuts 
or screws 25. 
The first of the skeletal pins 2 is now inserted 

through the tibia, a short distance above the an 
gle joint so as to project laterally from opposite 
sides of the leg as shown in Figure 1 of the draw 
ing. The pin bars 4 are next placed on the first 
inserted pin 2 with the ends of the latter pass 
ing through corresponding bores 20 in the reSpec 
tive pin bars 14. The second skeletal pin 2 is 
now inserted, in a manner similar to that just 
described, with its projecting opposite end por 
tions inserted through other corresponding bores 
20 in said pin bars 4, the said pins 2 being 
locked or secured in the pin bars 4 by means of 
the Set ScreWS 24. 

It is pointed out that the two skeletal pins 2 
are passed through the tibia in such relative po 
sitions that when inserted they are substantially 
parallel to one another and reside substantially 
in the plane of the axis of the tibia. This latter 
is essential for it is important to the most ad 
vantageous use of the splint that the pin bars i4 
when mounted on the pins 2 at Opposite Sides 
of the leg, have their long axis Substantially par 
allel to the axis of the tibia, so that accurate trac 
tion may be obtained. 
With the pins 2 and pin bars 4 properly po 

sitioned, the bars or spindles , , each of which 
has threaded thereon a support , are connected 
to the yoke member 7 by inserting the portions 
4 of said spindles through the openings f8 in 
the terminal end portions of said yoke member 
where they are secured by the nuts or like ele 
mentS 9. 

Finally, the studs of the respective Supports 
T on the bars or spindles are inserted through 
the central opening in the pin bars 4 which are 
then secured on said studs f by means of the 
nuts or like elements 5, the said supports be 
ing arranged posteriorly of the pin bars 4 With 
the screw elements 6 disposed for engagement 
of the anteriorly adjacent surface of said pin 
bars 4. 
In reducing the fracture, the desired degree of 

traction against the pull or contraction of the 
plantar muscles in the sole of the foot is first 
obtained by adjusting the screw elements 6 of 
each support 7 relative to its associated pin bar 
4 thus rotating the axis of each bar or Spindle 
in an anterior-posterior plane with respect to 

the leg, and in a counterclockwise direction with 
respect to Figure 2, to the proper angular position 
with respect to the axis of the tibia, which lies 
parallel to the long axes of the pin bars 4, there 
by adjusting the pin 23 rearwardly with respect 
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opins 2 and lengthening the os calcis in a pôs 
terior direction to its normal position. When 
this adjustment has been made or during the 
making thereof the spindles are rotated to effect 
a relative separation of the yoke member 7 and 
supports 7 and provide the necessary counter 
traction against the pull of the Achilles tendon. 
Too, if it is not possible initially to obtain a com 
plete or final reduction of the fracture due to 
extreme contraction of the Achilles tendon and 
plantar muscles, adjustments may be made from 
time to time until such a reduction has been 
made, and differential adjustments of the spin 
dies relative to one another also may be made 
to effect lateral rotational displacement correc 
tion of the os calcis with respect to the posterior plane. 
The foregoing treatment produces accurately 

controlled traotion against shortening of the 
Achillestendon and plantar-muscles to the degree 
required to restore the normal tuber-joint angle 
as well as the degree of separation of the Sub-as 
tragaloid joint Space. Also, any required short 
ening or lengthening of the Os calcis in the ante 
rior-posterior direction may be accomplished by 
further adjustments of the angular relation be 
tween the spindles and the pin bars 4 through 
operation of Screws 6, the long axes of which 
bars lie Substantially parallel to the axis of the 
tibia. 
The Splint of the present invention affords a 

reduction of the fracture that is positive and 

35 

40 

45 

50 

55 

60 

65 

s 

fixation thereof which is completely rigid and, 
in addition to the treatment of fractures of the 
os calcis, may be employed effectively in the 
treatment of other fractures in the general ankle 
joint area, including the lower tibia. 

In the drawing and foregoing description of 
the present invention the pin bars 4 have been 
referred to and illustrated as provided with but 
one pair, or two, of the pin holes 20, but it will 
be obvious that these pin brackets may be pro 
vided with holes or openings for a greater num 
ber of pins as desired. The splint herein de 
Scribed may be applied in various ways and 
methods which must be determined by the prac 
titioner or Surgeon according to the particular 
case, although Where the nature of the fracture 
permits, the methods of application and treat 
ment herein set forth are preferred. 
While a particular embodiment of the inven 

tion has been set forth and described, it is not 
intended that said invention shall be limited to 
Such disclosure, but that changes and modifi 
cations may be made and incorporated therein 
within the scope of the claims. 

I claim: 
1. An os calcis fracture reduction-fixation 

Splint comprising a substantially U-shaped heel 
yoke, a pin for connecting the opposite end por 
tions of said heel yoke to the fractured bone, 
a pair of Spaced pin bars respectively spaced from 
the end portions of the heel yoke, a pair of pins 
for Connecting Said pin bars to bone structure 
therebetween with the axes of said pins extend 
ing Substantially parallel to the plane of the 
heel yoke and operable to prevent rotation of 
Said pin bars relative to said bone structure, 
a pair of support members pivotally connected 
respectively to each of said pin bars and ar 
ranged for rotational movement in planes sub 
stantially at right angles to the axes of the pin 
bar pins, a pair of rigid elements connected re 
Spectively between each of the support members 
and the corresponding end portion of the heel 

  



yoke and securing the latter in spaced relation 
with respect to the pin bars, said rigid elements 
being adjustable at will to position the heel yoke 
and its pin in variously spaced relation with 
respect to the pinbar pins, and means associated 
with the Support members and cooperable with 
the associated pin bars to rotationally adjust the . 
support members, rigid elements and heel yoke 
relative to the pinbars to adjustably position said 
heel yoke pin laterally with respect to the axes 
of the pinbar pins. 

2. An os calcis fracture reduction-fixation 
splint comprising a substantially U-shaped heel 
yoke, a pin for connecting the opposite end por 
tions of said heel yoke to the fractured bone, 
a pair of Spaced pin bars respectively spaced from 
the end portions of the heel yoke, a pair of pins 
for connecting Said pin bars to bone structure 
therebetween with the axes of said pins extend 
ing Substantially parallel to the plane of the heel 
yoke and operable to prevent rotation of said 
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pin bars relative to said bone structure, a pair 
of spindles having one end thereof respectively 
mounted in the opposite end portions of said 
heel yoke and extending therefrom substantially 
at right angles to points adjacent said pin bars, 
a Support member threaded. On each of said spin 
dles and pivotally connected to the adjacent pin 

... bar for rotational movement with respect there 
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to in a plane substantially at right angles to the 
axes of the pin bar pins, said spindles being ro 
tatable at Will to position the heel yoke in vari 
ously spaced relation with respect to said support. 
members and pin bars, and means associated 
with the support members and mechanically co 
operable with the associated pin bars positively 
to rotationally adjust the support members, spin- . 
diles and heel yoke relative to the pin bars to 
adjustably position and secure said heel yoke pin. 
laterally with respect to the axes of the pin bar 

OTTO STADER. 


