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Our inventicn relates generally to nails used in 
boine Surgely and Specifically to intramedullary 
nails having piroVision for manipulation after in 
Sertion in a bone cavity. 

It is ai) long the objects of our invention to pro 
vide an intratihedullary nail which is easy to in 
set. 

it is a further object of our invention to provide 
an intrariedullary nail which may be inserted into 
the croken eid of a bone and manipulated 
through a single window cut in the bone; it does 
not require Supplemental or additional Windows 
for its insertion, and when it is in place, it is 
Wholly within the bone and no portion of its pro 
tl'udes therefron. 

It is yet a further object of our invention to 
pl"Cvide an int'annedullary nail which does not 
irrigrate, but remains fixed in place. 

It is yet another object of our invention to pro 
Wide an intrameduliary nail which may be manip 
tilated through a single window until it assumes 
its proper place in the bone. 
These objectS and advantages, as well as other 

objects and advantages, may be achieved by the 
device illust'ated in the appended drawings, in 
Which: 

figure i is a view in perspective of a part of 
Oui intramedullary inail, 

Figure 2 is an end view thereof; 
Figure 3 is a side view thereof; 
Figure 4 is an edge view thereof; 
Figure 5 is a view of a broken bone with our 

intrameduliary nail in the first stage of insertion 
through the broken end of one part of the bone; 

Figure 6 is a view showing our intramedullary 
nail coi Yapletely Swallowed by one part of the 
broken bone and with the other part of the bone 
in alignment to receive the nail; and 

fig Jre is a view showing our intramedullary 
hail moved into its final position extending sub 
Stantially equally into the bone at each side of 
the break. 

In the treatment of broken bones it has in the 
past been the practice in some instances to bring 
the bories into alignment through the use of a 
nail inserted into the soft center of the bone. 
Such insertion usually takes place by drilling a 
hole in the end of the bone and forcing the nail 
into the interior bone until it extends beyond the 
point of break and one either side of it. In forc 
ing the nail into the bone in this manner, it is fre 
quently found a difficult thing to cause the entry 
of the nail into the bone. Furthermore, an in 
cision may be made near the point of the break 
to control the proper entry of the nail into the 
other portion of the bone and to insure perfect 
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alignment. Thus, two incisions may be neces 
sary. Since nails are frequently disposed with 
their ends only a short distance away from the 
end of the bone, a movement of the nail may 
cause a migration or extrusion of the nail beyond 
the end of the bone, and it may actually be ex 
truded through the flesh. 
We have discovered that it is possible to devise 

a nail which may be inserted through the broken 
end of the bone and manipulated through a single 
incision; such an insertion may be easily accom 
plished; the nail may be easily manipulated into 
place; once in place it will not migrate; and fur 
ther only a rather small nail is usually necessary. 

Referring now to the drawings in detail, it will 
be seen that our nail Consists of a rod-shaped 
body member having a plurality of fins 2 
extending therefronn. The exact number of fins 
22ay be a matter of choice. In the preferred 
form, shown in Figures i to 4 inclusive, however, 
four fins extend from the rod. The nail, there 
fore, is cruciform in cross-section. It is preferred 
that the fins 2 be disposed at an angle of 90 
degrees to each other. Transverse to the longi 
tudinal axis of the nail and perpendicular to that 
axis, a plurality of holes 3 at regular intervals 
are bored through the rod f. These holes are 
perpendicular to the central axis of the rod mem 
ber and coaxial with a line bisecting the angle 
between the adjacent ribs. 
The use of our nail is illustrated in Figures 5 

to 7. A broken bone it, 8 is presented. If there 
is comminution, the extra pieces may be secured 
to the main portion of the bone by screws. The 
next step in preparing the bone for the use of our 
nail is fenestration. Immediately adjacent to the 
broken end of the bone, a small window 9 is bored 
or Cut into the center of the bone. The center 
of the bone 7, 8 may be of soft consistency and 
have a cavity of such dimensions that it will read 
ily receive our nail. However, if this is not the 
case, then the center of the bone may be reamed 
to Such a degree as to receive our nail . When 
this has been done, then the nail is inserted 
into the center of the bone until it is completely 
encompassed by the bone , 8. This may be 
done by applying pressure to the end of the nail 
; : to drive it all the way in; or by exerting lever 
age on the nail through the window 9 by insert 
ing the lever 20 through the window 9 cut in the 
bone 7, 8 and engaging it with the holes 3, 3 
Successively in the nail. Thus by using the edge of 
the Window 9 as a fulcrum for the lever 20, the 
nail may be manipulated into and completely 
Swallowed by one end of the bone and caused to 
enter it entirely. Thereupon, the other broken end 
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f8 of the bone is brought into precise alignment 
with the first end f of the bone into which the 
nail has been inserted. Then the lever 20 is in 
serted into the window 9 in the bone 7, 8 and 
by using the edge of the window 9 as a fulcrum, 
the nail f f is caused to advance from one end 
into the other end 8 of the bone. When, by the 
action of the lever, the nail has been advanced to 
such position that it is approximately equally ex 
tensive into both ends of the bone 7, 8, it may 
be locked in this position by causing a screw to 
penetrate the bone and into one of the holes in 
the nail. The fins 2 have passed through the 
soft, spongy marrow in the center of the bone 
and engage the more dense outer Walls of the 
bone. Rotation of the fragments of the bone is 
thereby prevented. The operation is then com 
plete and the incision in the flesh may be closed 
in the usual manner. 

It will be seen that by following our procedure, 
and using our nail . , 4 it is only necessary to 
Inake a single incision at the point where the bone 
is broken. The reaming of the center of the bone 
and the cutting of the Window f$ in the bone may 
be simply accomplished through this single inci 
Sion. It is also easy to insert our nail through 
the single incision and to Imanipulate it both into 
and out of the bone by the lever 20. Since the 
joint end of the bone has not been cut open for 
the purpose of admitting a nail , 4, there can be 
no migration of our nail. Furthermore, the holes 
permit of the locking of the intramedullary nail 
in place by a Screw So that no movement whatso 
ever of the nail is possible. In addition to that, 
our intramedullary nail may be much smaller 
than the conventional intramedullary nail which 
is merely a piece of metal with arcuate cross 
Section. 
The foregoing description is merely intended to 

illustrate an embodiment of the invention. The 
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component parts have been shown and described. 
They each may have substitutes which may per 
form a substantially similar function; Such sub 
stitutes may be known as proper substitutes for 
the said components and may have actually been 
known or invented before the present invention; 
these substitutes are contemplated as being With 
in the scope of the appended claims, although 
they are not specifically catalogued herein. 
We claim: 
1. An intramedullary nail comprising a rod 

shaped member having a substantially cruciform 
cross section and With a plurality of transverse 
passages therein. 

2. An intramedullary nail comprising a rod 
shaped member having a substantially cruciform 
cross section and with a plurality of transverse 
passages extending therethrough transverse to 
the longitudinal axis of the member. 

3. An intramedullary nail comprising a rod 
shaped member having a substantially cruciform 
cross section and with a plurality of transverse 
passages extending therethrough equidistant 
from each other and transverse to the longitudi 
nal axis of the member. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Nubel' Naine Date 
2,614,559 Livingston --------- Oct. 21, 1952 
2,620,792 Cordasco ----------- Dec. 9, 1952 

FOREIGN PATENTS 
Niber Country Date 

118,595 Sweden ------------ Apr. 15, 1947 
OTHER REFERENCES 

he Journal of Bone and Joint Surgery for 
July 1951, pp. 659-61. Copy in Div. 55. 


