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Patented May 12, 1953 2,638,092 

UNITED STATES PATENT OFFICE 
2,638,092 

NTRAMEDULLARY NAT, INSERTER, 

James, FDorr, San Jose, Calif., cassigner of one r. 
third to William: Seward and one-third to Mar-r, 
tin W. Payne, both of San Jose, Calif. , 

Application September 15, 1950, Serial No. 184,987 
(C28-83). 5 Claims 

This invention relates to a tool forusein orthge . 
pedic surgery and more particularly to improve:- 
ments in an intramedullary nail inserter and ex 
tractor 

In the art of bone surgery it has become the 
practice to use a fracture: fixation. Eleans in the 
form of a pin, commonly referred to as an intra 
medullary nail. Stichrinai is: driven into the 
marrow cavity or passages of a broken bone to 
hold the severed parts thereof in alignment in 
cident to knitting and healing of the break. In 
view of the difficulty encountered during inser 
tion and extraction of these pins' or nails, the 
device of the present invention has been devised 
to make the procedure...less arduous for the sur 
geOn. 

Initramedullary nails are of various forms but 
it has been foundt most satisfactory" in obtaining 
a solid and secure joinder of broken-bones to-use 
a 'nai which Will not turn or twist. Within the 

C 

20 
marrow passage of the borrestructure. For pur- - 
poses of the present" disclosure a nail which is 
diamond shaped in cross section is shown. This 
form of rail, when driven directly into the mar 
row"passage of the bone; has proven most satis. 
factory in preventirig turning of the nail within 
the marrow"passages of these fragments; Such 
diamond shaped nails are preferably provided 
with eyes adjacent their ends to facilitate. With 
drawal of the nail by means of a hook connected : 
to the eye in either end of the nail. Otherforms : 
of pins may be provided with a threaded end 
for connection to a tool having a threaded socket. 

Orie' object of the tool of the present inverticia 
is to facilitate a positive inserting or extracting 

25 
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force axially of the pin ornail despite variations 
in offset or angular disposition of the pin relative 
to the outer extremities of the linib or member 
enbodying the broken bone; " 
Another object is to provide an intrarmedullary 

axial movement of such nail without twisting or 
turring the same: 
Another-object is to provide an intramedullary 

rail inserter? and extractor which Will nihimize 
fleshiacerations and bone chipping, cracking or , 
splitting during inserting or extracting of such 
ra. 
These and other objects and advantages of the 

present invention will become apparent from a 50, reading of the following description-in-the-light 
of the drawings in which: 

Fig. 1 is a perspective view of the nail inserting 
tool of the present invention." 

Fig.2 is a perspective view of a nail extracting 55 
hdok adapted foruse with the tool of Figi, 

40. 
nail inserter and extractor which will facilitate : 

2. 
Fig. 3 is a sides view of the tool of Fig. with 

the nail extracting hook of Fig.2 associated there 
With... 

Fig. 4 is a side view of the tool of Figi, par 
tially, broken away; and with a part thereof ad 
justed into extended offset position.* 

Fig. 5 is a side view of a simplified form of the 
too shown in Fig. 1. 

Fig. 6 is a sectional view of an anvil head ear 
ployed with the simplified form shown in Fig. 5. 

Fig. 7 is a front views of a human limb.illusteatr 
ing, the tool of Fig. 3 in use for extracting an in 
trainedullary pin ornail. 

Fig. 8 is a side view of a human limb illustrate 
ing the tool of Fig. 3 in use for extracting an in 
tramedullary nail, 

Fig.: 9 is a perspective view, illustrative of the 
tool shown in Fig. 4 in use while inserting a nail 
into a lower femur and knee joint of the.htman 
leg, 
The tool of the present invention comprises a 

main shank 0 having both its ends t and t2 
threaded. The base-end. It is threadedly secured 
to an offset bar 3. So- as to form an ill. The ope 
posite: end of the bar: 3 has a threaded borer. A 
adapted to receive a driving tip t5. (Fig. 1); or an 
extracting hook 6 (Fig.2) as the sease may be. 
Both the hook 6 and the tip f 5 are provided with 
a knurled lock nuts for fixedly securing either 
of them to the bar. 13 to prevent their removal 
therefrom during use of the tool: 
The opposite threaded end 2 of the shank has 

a knurled lock nut f8 thereon by which an anvil 
head. 9 (Figs, -5 and 6) is Secured to the Shank 
after being threaded onto the end 2. The lock 
nut 8 is also useful in locking an offset-anvil 
arm 20 (Figs. 1, 3 and 4), to the threaded end 
2 of the shank: it so as to maintain the arm 20 

at a fixed radial position relative to the shank 
8. and relative to the radial disposition of the 

bar 3 thereon. 
An elongated head 22 having a threaded coin 

necting end 23 is secured in a threaded socket 24 
in the arm 2 in parallel relation to the shank fo 
but offset therefrom. This elongated head 22 
has a knurled outer-surface for providing a non 
slip gripping Surface for the surgeon's hand and 
is also provided with an anvil head 25, at its free 
end." 
The driving tip of 5 is provided with a concave 

end 26 for properly seating the tip 5 upon the 
end of the nail N to be driven. However; this 
end 26 may well be threaded, if desired, for di 
rect connection to the threaded end of a nail if 
‘Such a threaded end be provided thereon. Since 
the diamond shaped nail N is preferred, no twist 



3 
ing or turning of such nail N should occur. In 
other words, if the nail N were turned, a reaning 
effect would take place Within the marrow paS 
sage of the bone and the bone fragments to be 
joined might become loose from the nail which 
might possibly cause disalignment of the bone 
fragments. Therefore the importance of render 
ing the inserting or extracting tool mobile rela 
tive to the nail without twisting and turning the 
nail is apparent. 
The tool of the present invention is calculated 

to insert or extract the nail N without unduly 
twisting or turning the nail relative to the bone 
structure in which it is or has been embedded. 

Referring now to Figs. 7 through 9 it will be 
seen that once the point of entry of the nail is 
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determined, a wound is opened up in the flesh of 
a limb embodying the broken bone to be repaired. 
The point of entry is preferably at the head of a 
femur bone (see Figs. 7 and 8) although it may 
well be at any intermediate location, as best 
illustrated in Fig. 9. When it is considered that 
a patient being treated is seldom conscious during 
the pin inserting or extracting procedure it will 
be appreciated that the limb under repair is re 
laxed. In other words, the fiesh on the limb will 
be limp and often distorted due to the weight of 
the patient and dependent, upon the position in 
which the patient is lying. Furthermore, the dis 
tance from the axis of the broken bone to the 
Outer Surface of the limb Will vary in different 
patients. Consequently, it will not always be pos 
sible to Swing a mallet adjacent the limb to drive 
the pin or nail into the narrow cavity of the bone. 
Therefore, in order to prevent undue tearing of 
the flesh around the Wound, it becomes necessary 
to attain a greater range of freedom for Swinging 
the pin driving mallet M in forcing the nail N 
into the severed bone. 
At the outset, the mallet M may strike the bar 

f3, directly behind the driving tip 5 as seen in 
Fig. 7. However, as the bar 3 passes into the 
Open Wound it becomes difficult to strike the bar 
3 with the mallet. From this and in Fig. 7 it will 

be seen that the anvil head 9 is more accessible 
and can be struck With Sufficient force to drive the 
nail N further into place. 
Since the anvil head fS is secured to the end 

Of the Shank O and the latter is offset relative 
to the axis of the driving tip 5 and nail N, it 
will be seen that the mallet can be swung with 
greater ease than would be possible closer to the 
flesh. Moreover, since the driving force of the 
mallet is transmitted Substantially axially of the 
driving tip 5, even though the anvil head 9 be 
replaced by the anvil arm 2 (, greater ease in 
SWinging the mallet can be attained by striking 
the arm 20 further out than the axis of the shank 

() (see Fig. 9). The tool can be steadied by grip 
ping the knurled Surface of the elongated head 22 
and the anvil head 25 of the latter can be Struck 
With the mallet With equal effect to drive the nail 
N home. 

It should here be noted that the arm. 20, as well 
as the bar 3, is free to SWing radially relative to 
the axis of the nail being driven. Consequently, 
the tool of the present invention is considerably 
mobile and adjustable into various positions 
rendering it much easier to strike with a mallet 

... despite the position of the patient's limb and 
body. 

After the pin is sufficiently embedded within 
the bone to join the severed parts thereof the 
wound is bandaged and the patient allowed to 
move about without the need of a cast or outside 
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4. 
splint. Due to the fact that the nail N is firmly 
embedded within the core of the bone and was 
not twisted or turned while being inserted, by 
means of the present tool, the severed parts of 
the bone will be secured in alignment irrespective 
of movement of the limb. Thus the patient may 
be up and about in a short time and may even 
put his weight on the limb embodying the bone 
under repair without fear of misaligning the knit 
ting bone structure. 

After a reasonable time for knitting of the 
fractured bone structure the nail N is preferably 
drawn out of the marrow passage. Thus the 
point of entrance wound is again opened up SO as 
to expose the eye in the end of the nail N. The 
tool, then assembled with the extracting hook 6, 
as seen in Fig. 3, is employed. Here again the 
mobility or adjustability of the tool relative to 
the axis of the nail N is important. Thus it will 
be noted that the laterally extending tip of the 
hook 6 can be set at various radial positions 
relative to the axial connection of the shank of 
the hook. 6 on the bar 3. This is accomplished 
by setting the hook at the desired angle and then 
loccing its threaded Shank against the bar 3 
with the knurled lock nut 7. The radial or 
angular disposition of the anvil arm 26 relative 
to the shank O is likewise adjustable by first set 
ting the arm. 29 in the position desired and then 
locking it in place with the lock nut 8 upon the 
shan'K 0. " 

Cince the tool has been arranged With the tip 
of the hook and the bar 3 and arm 20 in a de 
sired position, the tip of the hook f 6 is inserted 
into the exposed eye of the nail N (see Fig. 8). 
The underside of the anvil arm 20 is then struck 
With the mallet M to unseat the nail N relative 
to the narrow tissues. Within the bone. Once the 
nail N is loosened from the marrow tissue the tool 
may be struck by the mallet either upon anvil arm 
20 or the bar 3 in a direction to extract the nail 
from the bone. 
Should it become difficult to SWing the mallet 

due to an improper angular disposition of either 
arm 20 or bar 3 relative to the patient's body, 
the tool can be readjusted in a facile manner by 
loosening the lock nuts f and 8 to permit the 
arm and bar to be turned relative to the shank 
3 and hook 6, respectively. 
During extraction of the nail N as well as dur 

ing insertion thereof it is important that the nail 
N be not turned or twisted. In this manner the 
marrow tissues of the bone will not become un 
duly disturbed; but more especially, cracking, 
Splitting or chipping of the bone is avoided. . 
From the foregoing it will be apparent that 

the tool of the present invention aids in quickly 
and successfully inserting and extracting an in 
trainedullary nail into and from a bone to mini 
mize the possibility of misalignment of the sev 
ered Sections thereof. Further, the present tool 
aSSures against &ny undue twisting or turning of 
the nail during either inserting or extracting op 
tration to minimize disturbance of the marrow 
tissue. In either extracting or inserting operation 
of an intramedullary nail with the present tool, 
a Wide range of mobility of striking surface is 
afforded thus aSSuring against unnecessary lac 
eration at the entrance wound or accidental 
cracking, Splitting or chipping of the bone under 
repair. 
While I have described my intramedullary nail 

inserter and extractor in specific detail it will be 
apparent that it may be modified, varied or 
altered in many respects without departing from 
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the invention thereof. I therefore desire to avail 
myself of all modifications, variations and altera 
tions as fairly come Within the scope of the ap 
pended claims. 
What I claim as new and desire to protect by 

Letters Patent is: 
1. A tool for moving an intramedullary nail 

axially within a bone by hammer blows compris 
ing a shank, an offset bar extending perpendicul 
larly from one end of Said Shank, and having 
flat hammer impact receiving surfaces on both 
sides thereof in directions lengthwise of the 
shank, a nail engaging element Secured to the 
free end of said bar to extend parallel to Said 
shank; an anvil arm Secured to the free end of 
said shank for extension radially therefron and 
having hammer impact receiving Surfaces on 
both sides thereof in directions lengthwise of the 
shank, and locking means mounted to lock said 
offset bar and said anvil arm in various positions 
of rotative adjustment relative to said shank and 
to each other for providing striking surfaces on 
said offset bar and Said anvil arm free and clear 
of the flesh surrounding a bone in which Said 
intramedullary nail is being moved axially. 

2. An arrangement according to claim 1 where 
in a striker handle is mounted to extend fron 
the free end of the anvil arm parallel to the 
Shank. 

3. A tool for moving an intramedullary nail 
axially within a bone by hammer blows, coin 
prising a shank, an offset hammer impact receiv 
ing bar secured to extend laterally from one end 
of said shank, a nail engaging element Secured 
to said bar in laterally offset relation from, and 3: 
parallel to said shank, an anvil arm mounted to 
extend laterally from the opposite end of Said 
shank from said impact receiving bar and ro 
tatively adjustable about the axis of Said Shank 
relative to said impact receiving bar, said anvil 
arm having a hammer impact receiving Surface 
thereon at right angles to the shank axis, and 
locking means mounted to lock Said anvil arm 
and said impact receiving bar in selected, rela 
tive, angularly adjusted position. 

4. A tool for moving an intramedullary nail 
axially within a bone by hammer blows compris 
ing a shank, an offset hammer impact receiving 
bar secured to extend laterally from one end of 
said shank, a nail engaging member secured to 
said bar in laterally offset relation from, and 
parallel to said shank, an anvil arm mounted to ex 
tend laterally from the opposite end of said shank 
from said impact receiving bar and having a ham 
mer impact receiving surface thereon at right : 
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angles to the shank axis, said anvil arm and said 
impact receiving bar being relatively angularly 
adjustable about the shank axis, an elongated 
head. With a striking face at its free end extend 
ing from Said anvil arm in offset relation and 
parallel to said shank, and extending in a direc 
tion opposite to the direction in which said shank 
extends from said anvil arm, said handle having 
a hammer impact receiving surface on the free 
end thereof, and locking means mounted to lock 
Said anvil arm and said impact receiving bar 
in variable angularly adjusted positions abola 
Said shank axis. 

5. A tool for moving an intrarnedullaly nail 
axially within a bone by hammer blows compris 
ing a shank, a hammer impact receiving bar ex 
tending perpendicularly from one end of said 
shanlx, nail engaging means secured to said bar 
in laterally offset relation from, and parallel to 
Said shank, said nail engaging means extending 
in a direction opposite to the shank from said 
bar, locking means mounted to lock said bar in 
various rotatively adjusted positions relative to 
Said nail engaging means, an anvil arm secured 
to the opposite end of Said shank for radial ex 
tension therefrom, an elongated head having a 
striking face thereon extending from the free end 
of Said anvil arm parallel to Said shank, said 
elongated head extending in a direction opposite 
to the Shank from said anvil arm, and locking 
means mounted to lock said anvil arm in various 
rotatively adjusted positions relative to said 
shank and to said bar for providing a striking 
surface on said tool free and clear of the flesh 
adjacent a, bone within which said intramedullary 
nail is to be moved axially. 

JAMES F. DOR.R. 
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