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This invention relates to a device and method 
to be used in the treatment of fractures of the 
hip, particularly in the treatment of intra 
CapSular and intertrochanteric fractures of the 
neck of the femur. 

Fractures of the neck of the femur are com 
monly treated by bringing the separated parts 
together by reduction of the fracture, and then 
maintaining the reduction by inserting a pin or 
nail through the distal fragment into the proX 
inal fragment or head of the femur. A device 
Commonly employed for this purpose is a multi 
finned nail known as a “Smith-Peterson' nail. 
The nail is inserted by varying operative tech 
niques, and by the use of varying assisting de 
vices. . Union of the bony fragments is then 
awaited. Unfortunately, in an appreciable pro 
portion of cases the neck of the femur, on one 
or both sides of the fracture line, undergoes ab 
SOrption, and no bony union occurs. Many times, 
however, when a nail Such as the 'Smith-Peter 
son' nail is employed, as absorption of the bone 
at the fracture line takes place, the distal frag 
ment slides up the nail, whereby the fragments 
remain together, and finally bony union takes 
place. 

Experience has shown that this desired result 
occurs much more frequently in cases wherein 
the fracture line happens to be in a plane sub 
stantially transverse to the shaft of the femur. 
Conversely, it has been found that in the case 
of vertical fractures, that is, in cases wherein 
the fracture lies in a plane substantially parallel 
to the Shaft of the femur, upon the occurrence 
of absorption the nail frequently becomes loose, 
and bony union does not take place. It has been 
found beneficial to convert a fracture of the 
vertical type into one more nearly transverse. 
This may be accomplished by transecting the 
shaft of the femur through or just below the 
lesser trochanter, and removing a wedge-shaped 
portion of the femur, by this osteotomy changing 
the angular relationship of the proximal part 
of the femur, including the trochanter areas of 
the neck and head of the femur, to the shaft of 
the femur distal to the transection. 

It is an object of the present invention to pro 
vide a device to slidably retain and guide a frac 
ture reducing nail. - 

It is a further object of this invention to pro 
vide a fracture reducing device adapted to retain 
and guide a "Smith-PetersOn' nail. 
A further object is to provide a device adapted 

to assist in the reduction , of intertrochanteric 
fractures of the neck of the femur. 
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Another object is to provide a device for simul 

taneously reducing multiple fractures of the neck 
of the femur. 
A particular object of this invention is the 

provision of a device adapted to reduce a 
trochanteric osteotomy of the shaft of the femur, 
and simultaneously align, position and guide an 
intracapsular fracture reducing device. 
Another object is to provide a method whereby 

the angular disposition of fractures of the neck 
of the femur may be altered, to facilitate the 
union thereof. 
Other objects will be in part obvious and in 

part pointed out hereinafter. 
The invention and the novel features thereof 

may best be made clear from the following de 
Scription and the accompanying drawings, in 
which: 

Figure 1 is a sectional view of a fractured femur 
immobilized by a “Smith-Peterson' nail, illus 
trating the relationship of my device thereto; 
Figure 2 is a sectional view corresponding gen 

erally to that of Figure 1, illustrating, however, a 
fracture of different angular relationship; 

Figure 3 is a Sectional view of a femur frac 
tured as in Figure 2, showing the effect of a sub 
trochanteric Osteotomy thereon, and the man 
ner of employment of an exemplary embodiment 
of my invention in connection therewith; 

Figure 4 is a longitudinal section through the 
exemplary embodiment of my invention; 

Figure 5 is an end elevational view of the de 
vice of Figure 4; 

Figure 6 is an end elevational view of the de 
Vice of Figure 4, modified by the provision of a 
longitudinal slot in the tubular end portion 
thereof; 

Figure 7 is a plan view of the device of Figure 
4, modified by the provision of longitudinal, in 
ternal, nail-engaging ribs in the tubular end por 
tion thereof; 

Figure 8 is a Sectional view taken on the line 
8-8 of Figure 7. 

Figure 9 is an end elevational view of the de 
vice of Figure 4, modified by the provision of a 
partial longitudinal Slot in the tubular end por 
tion thereof, and a nail, engaging lug adapted 
for engagement by said slot, and 

Figure 10 is an isometric view, somewhat en 
larged, of the nail-engaging lug of Figure 9. 

Referring to the drawings, in Figure 1 is shown 
a typical femur, comprising the shaft fo, lesser 
trochanter f, greater trochanter 2, neck 3 and 
the head 4. A fracture line through the femur 
neck is indicated by the numeral 5, and the proxi 
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mal fragment, comprising head f4, and the distal 
fragment are shown in reduced relationship, and 
maintained in said relationship by the nail 5. 
The nail 6, as shown in this illustration, is of the 
well known "Smith-Peterson' type, comprising a 
pointed Shaft provided with a plurality (usually 
three) of longitudinal and radial fins. The head 
of the nail is enclosed by the tubular element 
Of the fracture reducing device of the present in 
vention. The inner edge of the tubular element 
is desirably sharpened, as by the provision of the 
end portion 8 thereof, of reduced wall thickness. 
From a portion of the opposite end of the tubu 
lar element extends the elongated strap 9, pro 
Vided With a plurality of Spaced apertures 28, de 
Signed for the accommodation of the bone-en 
gaging Screws 2. The strap 9, it will be noted, 
is angulated acutely to the axis of the tubular 
element fl, to correspond to the angular rela 
tionship of the nail to the femuir shaft. The strap 
may be substantially flat, as shown, or may be 
slightly rounded to fit the contour of the bone. 

In Figure 2 is shown a factured ferur resen 
bling that of Figure 1, similarly maintained in re 
duced relationship by a nail 6, the fracture line 
:5’, however, being disposed substantially trans 
versely of the femur neck f3, or in a plane in ap 
proximate parallelism to the femur shaft 3. It 
is particularly in this substantially vertical type 
of fracture that absorption is apt to occur, ac 
companied by loosening of the nail 6, whereupon 
bony union between the bone fragments does not, 
take place. In fractures of the type shown in 
Figure 1 and indicated by the line 5, it has been 
found that upon the occurrence of absorption the 
distal fragent very frequently slides up the nail, 
Whereby the fragments remain in juxtaposition, 
and finally bony union takes place. 
According to the present invention, a fracture 

Gf the type indicated by the line f 5’ may be con 
Verted into One more nearly transverse of the 
femur shaft by transecting the shaft of the femur 
through or just below the lesser trochanter, as 
along the line 22 of Figure 2, and renoving from 
the femur Shaft a Wedge-shaped portion of bone 
as indicated by the numeral 23 in Figure 2. By 
this Osteotomy, the angular relationship of the 
proXinal portion of the feinur in relation to the 
feinur shaft is changed, and similarly the angula 
tion of the fracture line 3' reiative to the femur 
Shaft is altered, So as to be inore nearly trans 
Verse thereof. In this manner, a fracture of the 
type ShoWn in Figure 2 is converted into a frac 
ture of the type shown in Figure 1, and, upon the 
OCCurrence Of absorption, the 
Slides up the nail, whereby the fragments are 
maintained in adjacency until bony union takes 
place. 
The device of my invention is particularly 

adapted to a SSist in the reduction of fractures of 
the vertical or transverse type. As shown in Fig 
ure 3, the Strap 9 thereof may be bent as at 23, 
the bend 24 corresponding substantially to the 
angular rotation of the femur head occasioned by 
the Osteotomy above described. Desirably, at 
least one of the apertures 20 in the strap is posi 
tioned immediately adjacent the tibular element, 
l, so that by Suitably selecting the transection 
line 22 relative to the point where the nail is in 
Serted, the aperture adjacent the tubular element; 
Inay be positioned for the acconinodation of a 
Screw 2 inserted into the proximal part of the 
femur head, relative to the line of transection. In 
this Way, the proximal segment of the femur 

istal fragment 

O 

20 

25 

30 

35 

40 

45 

50 

55. 

60 

65 

75 

4. 
made by the Osteotomy is more Securely held in 
juxtaposition to the distal fragment. 

Details of the fracture reducing device are best 
ShOWn in Figures 4 and 5, wherein it will be seen 
that the end portion 8 of the tubular element 7 
is Suitably sharpened, to facilitate driving of the 
tubular element into the bone. As shown, this is 
Conveniently effected by sloping the outer wall of 
the tubular element inwardly toward the Smooth 
inner wall thereof, although it will be recognized 
that the inner Wall may be sloped outwardly, or 
both Walls sloped so as to converge. It will be 
readily understood, further, that the reduced end 
Configuration of the tubular element effects a 
Strong gripping action on the bone when the ele 
Inent is inserted. To further enhance the gripping 
action of the tubular element in the bone, the 
tubular element may be provided with a longitudi 
nal Slot 25, as shown in Figure 6. The slot 25, it 
Will be readily understood, permits the tubular ele 
ment to function as a Spring, the element being 
CornpreSSed on insertion and tending to spread 
laterally when in place. 

if, as is desirable, upon the occurrence of 
absorption the distal fragment is to be permitted 
to slide up the nail whereby the fragments remain 
together until Union takes place, the head of the 
Iail must necessarily emerge from the distal 
fragment. it is to be particularly noted that the 
inner diarineter of the tubular element of the 
present invention is Sufficiently large to permit 
the nail to slide easily therethrough. Thus, it 
Will be seen that while a portion of the nail is 
enclosed and guided by the tubular element of 
the device, and restrained from lateral move 
ment, the nail is not engaged thereby, and longi 
tudinal movement of the nail outwardly there 
through may take place without restraint. 
AS previously stated, upon the occurrence of 

boine absorption, the nail is prone to loosen in the 
bone fragments, periinitting occasionally, by loos 
ening of the naii in the distal fragment, rotation 
of the proximal fragment relative thereto. To 
preveint this occurrence, the tubular element 
inay be provided with the longitudinal internal 
ribs 23, adapted in number and angular spacing 
to retain between them the ribs of the “Smith 
Peterson' nail. These ribs are shown in Figures 
and 8, Wherein is shown also the inwardly slop 

iing end portions 27 thereof, which may be pro 
vided to facilitate entry of the end portion 3 of 
the tuioular eieinent into the bone. The ribs need 
not extend the entire length of the tube, but may 
be formed as relatively short lugs or projections, 
and confined to the reduced end portion of the 
tubular element, in order to accommodate behind 
then the head of the nail. 
A further modification of the device of my 

invention is shown in Figure 9, wherein the slot 
23 extends from the end portion 8 of the tubu 
lar element rearwardly to the end wall 28, which 
is desirably positioned to define a slot of length 
approximately three-quarters that of the tubular 
eleinent. The partial slot 25 is particularly 
adapted to engage an insertable lug, such as the 
nail-engaging lug, indicated generally as 29. 
The lug 29 comprises a bone-engaging portion 3:), 
preferably of triangular cross-sectional Shape as 
shown, the slot-engaging neckportion 31, and the 
enlarged nail-engaging portion 32, shaped to cor 
respond generally to the Space between adjacent 
fins of a "Smith-Peterson' nail. The lug 29 may 
also be provided with a sharpened end 33, to 
facilitate entry of the lug into the bone. In Fig 
ture 9, the lug 29 is shown in position for engage 
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ment with the slot 25 of the tubular element, 
and the engaged relationship thereof is indicated 
by the projection lines. The entire device of the 
invention is desirably made of stainless steel, of 
a quality that can be bent with instruments. 
In the utilization of the device, an incision is 

made from the greater trochanter paralleling the 
shaft of the femur down to the bone. When the 
optimum positioning of the nail and the angle 
at which it should be driven have been deter 
mined, the nail may then be driven into the femur 
below the greater trochanter, through the neck 
of the femur and into the head. The device of 
the present invention may then be bent at 24, to 
provide the necessary angular configuration, and 
the tubular element 7 driven into the bone about 
the head of the nail. The screws 2 are then 
inserted through the strap into the bone and the 
fracture reducing device thereby positioned and 
secured. If desired, as an intermediate step in 
this procedure, the femur may be transected as 
above described, the bone portion 23 removed 
therefron, and the device applied as shown in 
Figure 3. In this position, it will be readily rec 
ognized, the device serves not only to retain and 
guide the head of the nail 6, but also to main 
tain the transected portion of the femur in 
reduced relationship with the femur shaft. In 
some cases, it may be desirable to emplace the 
device of this invention by driving and Screwing 
before insertion of the nail 3. In employing the 
modification of Figure 8, the fracture reducing 
device must necessarily be first emplaced. 
In employing the modification of Figure 9, the 

nail inlay first be driven until the head end thereof 
is only slightly protruding. A lug 29 may then 
be positioned adjacent thereto, with the end 33 
next to the bone and the enlarged portion 32 
thereof between adjacent fins of the nail. The 
tubular element f of the fracture reducing 
device may then be passed over the head of the 
nail, and the slot 25' thereof manipulated into 
engagement with the neck portion 3 of the lug. 
So engaged, it will be evident that the lug is 
restrained by the tubular element from all move 
ment except in a direction longitudinal of the 
element. The fracture reducing device and lug 
may then be driven into the bone simultaneously, 
the blunt end of the lug entering the slot 25' 
until engaged by the end wall 28 thereof. When 
the fracture reducing device and lug are in place, 
the nail may be driven further, if desired. In 
this manner, a nail already driven may be 
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6 
engaged by and restrained from rotation by my 
device when applied, without in any way prevent 
ing subsequent emergence of the nail head there 
through. 

It will thus be seen that there have been pro 
vided by this invention a structure and method 
in which the various objects hereinbefore set 
forth, together with many practical advantages, 
are successfully achieved. AS Various possible 
embodiments may be made of the mechanical 
features and method steps of the above invention, 
all without departing from the scope thereof, it 
is to be understood that all matter hereinbefore 
Set forth or shown in the accompanying drawings 
is to be interpreted as illustrative, and not in a 
limiting sense. 
I claim: 
1. In a device for use with a fracture nail have 

ing circumferentially spaced radial fins, a mem 
ber for retaining said nail when the nail has 
been inserted into a fractured bone, said men 
ber including a tubular portion having a longi 
tudinally extending slot, a lug slidably mounted 
in said slot and having an inwardly projecting 
portion arranged to engage a fin of the nail so 
as to prevent rotation thereof. 

2. In a device for use With a fracture nail hav 
ing circumferentially spaced radial fins, a mem 
ber for retaining said nail when the nail has 
been inserted into a fractured bone, said mem 
ber including a tubular portion having a slot ex 
tending longitudinally from one end inwardly a 
predetermined distance, a lug slidably mounted 
in said slot and having a bone engaging portion 
extending outwardly therefrom, and said lug hav 
fing a nail engaging portion extending inwardly 
from the slot and arranged to engage a fin of the 
nail to prevent rotation thereof. 

HENRY BRIGGS. 
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