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Louis Abelson, 43 W. 73rd St., New York, N.Y. 
Filed Mar. 14, 1962, Ser. No. 179,739 

12 Claims. (C. 128-83) 

This invention relates to surgical instruments, and more 
particularly to fracture setting tools. 

In the case of an upper arm break the usual procedure 
is to ream from the shoulder down, and to then insert 
a humeral pin from the shoulder. It is difficult to locate 
the initial hole through the head of the humerus in proper 
alignment with the bone canal. Even after the reaming 
operation has been accomplished, it is sometimes difficult 
to properly insert the pin in alignment with the bone 
canal. Considerable use of X-rays must be made for 
success in the operation. 
The general object of the present invention is to provide 

improved in struments or tools for the setting of a frac 
tured bone, here illustrated as a fractured humerus. A 
more specific object is to provide a reamer designed to 
work in reverse direction, that is, from the broken end of 
the bone upward toward the shoulder. An ancillary ob 
ject is to so design the tip of the reamer that it may be 
used to penetrate the bone at the head, and thus drill a 
hole which necessarily is in alignment with the reamed 
hole through the bone canal. Still another object is to 
so design the reamer and pin that the reamer then may 
itself be used to draw the pin downward into and through 
the reamed hole. 
When the pin has been drawn as far as the fracture the 

reamer may be detached from the pin; the bone seg 
ments aligned; and the pin then driven the rest of the 
way into the lower segment until the head of the pin 
rests against the head of the bone. In accordance with 
a further feature and object of the invention the pin is 
itself improved by the provision of a sloping head which 
matches the slope of the bone at the tuberosity. The 
head preferably is provided with prongs to prevent rota 
tion. 
A further object of the invention is to provide an im 

proved tool for driving the pin through the lower seg 
ment of the bone, and later for removal of the pin. For 
this purpose I provide an impactor-extractor with a slid 
able pile or hammer which may be used in either direc 
tion, that is, for insertion or removal, and which has a 
socket which mates with the head of the pin. In the 
form here illustrated the head is given a dovetail shaped 
cross section, and the socket of the hammer has a mat 
ing channel to receive the head, and additional means to 
close the ends of the channel in order to hold the head 
therein. 
To accomplish the foregoing general objects, and oth 

er objects which will hereinafter appear, my invention 
resides in the fracture setting instruments and their rela 
tion one to another, as are hereinafter more particularly 
described in the following specification. The specifica 
tion is accompanied by drawings in which: 

FIG. 1 shows the reamer, the pin, and the impactor 
extractor, which are used in combination as later de 
scribed: 

FIG. 2 is a partially sectioned elevation showing the up 
ward reaming operation; 
FIG. 3 is a similar view showing how the reamer may 

be used to draw the pin downward through the upper seg 
ment of the bone; 

FIG. 4 is a fragmentary section, drawn to enlarged 
scale, and explanatory of a detail; 

FIG. 5 is a partially sectioned elevation showing how 
the impactor-extractor is employed for insertion or re 
moval of the pin; 
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FIG. 6 is a fragmentary section drawn to enlarged 

scale to show the relation between the head of the pin 
and the socket; and 

FIG. 7 shows the pin in final position in the bone. 
Referring to the drawing, and more particularly to 

F.G. 1, the reamer 12 may be conventional in having 
longitudinal flutes and a handle 16. The tip may have 
cutting surfaces indicated at 14. The precise nature of 
the cutting surfaces, including also the flutes, is not cri 
tical, and these may be made in accordance with any of 
a number of different techniques. However, the present 
reamer differs importantly in having a screw threaded 
tip 20. This serves a purpose described later. 
The pin 22 in this case is a humeral pin. The shank 

may be conventional, and it may be either round or pro 
vided with longitudinal flutes, in accordance with any 
one of several previously established practices. The low 
er end may have transverse serrations 24, if desired. 
These too are not new. What is new is that the lower 
end has an internal thread dimensioned to receive and 
mate with the screw 20 shown at the upper end of the 
reamer 2. This is better illustrated in FIG. 4, which 
shows how screw 26 is received in an internally threaded 
socket 26 formed inside the lower end of the pin 22. 

Reverting to FIG. 1, pin 22 has a head 28 with spaced 
sharp prongs 30. By reference to FIGS. 5 and 6 it will 
be seen that the head 28 is disposed at an angle such as 
to mate with the angle of the subjacent part of the bone, 
called the tuberosity. Also the sides 22 are collateral but 
angularly disposed to give the head of the pin a dove 
tail shaped cross section. 

Reverting to FIG. 1, the impactor-extractor comprises 
a slide rod 34, a handle 36 at one end, a socket 38 at 
the other end, and a pile or hammer 40, which is slidable 
on the rod 34. It thus may be used as a hammer in 
either direction, it being struck against the top 42 of the 
socket when inserting the pin, and against the bottom 43 
of the handle 36 when removing the pin at a later date. 

Referring now to FIGS. 5 and 6, the socket 38 has a 
dovetail shaped channel which mates with the head 28 
of the pin. The lower end of socket 38 and the channel 
are disposed at an angle which matches that of the head 
28, so that the slide rod 34 (FIG. 5) is in alignment with 
the pin 22. The socket is also provided with means to 
hold the head in the channel, and in the present case this 
consists of a sleeve 44 frictionally slidable on the socket. 
The sleeve may be provided with a resilient tongue 46 
slidable in a groove 48 to help hold the sleeve in desired 
position. In its down position, shown in FIG. 6, it closes 
the ends of the channel, thereby holding the head of the 
pin in the socket. In its upper position, shown in FIG. 5, 
the ends of the channel are cleared so that the tool may 
be applied or removed. If desired the spring tongue 46 
(FIG. 6) may be received in recesses to help hold the 
sleeve in either raised or lowered position, but friction 
alone is adequate, as here shown. 

Referring now to FIG. 2, the fractured bone illustrated 
is an upper arm bone or humerus. It is shown with two 
breaks, one at 52 and the other at 54, but for the present 
purpose the same description would apply if there were 
only a single break at the point 54. After making an 
incision in the flesh of the arm to expose the break at 
54, the reamer 2 is inserted in the bone canal 56 and 
worked upward or drilled through the cellular bone and 
marrow. At this time it is preferably guided along that 
side of the bone which is toward the outside, that is, 
aligned with the tuberosity and away from the smooth 
round bearing part 58. It is then used as an auger or 
drill to penetrate the hard upper end of the bone. It 
is exposed by a suitable incision at the shoulder, the 
latter being easily located after seeing the bulge caused 
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by the tip of the reamer as it comes through the bone. 
With normal bone configuration and position the reanner 
passes through the tuberosity and comes outside the 
Scapula. 

Referring now to FIG. 4, the lower end of pin 22, 
then is screwed on to the threaded end 20 of the reamer 
12, and the reamer then is used to draw the pin 22 into 
the upper segment 60 of the bone. Thus the very act 
of removing the reamer serves also to properly guide and 
pull the pin through the reamed bone canal. 
When the lower end of the pin reaches the fracture 

54, the reamer 12 is removed from the pin by unscrewing 
the same. It will be understood that at this time only 
the lower part of the pin is in the bone, the remainder 
projecting well above the shoulder. The lower segment 
62 of the bone is then aligned with the upper segment 
60, and the remainder of the pin is driven into the bone 
canal of the lower segment 62. To aid this operation, 
the impactor-extractor is attached to the head, and the 
slidable pile of the impactor-extractor is used to drive 
the pin home. The sloping head of the pin, while ob 
viously desirable, would introduce a disadvantage when 
using an ordinary hammer, in that it would make it diffi 
cult to drive the pin straight. However, with the special 
sloping socket here shown the driving force is in true 
alignment with the pin despite the angular position of 
the head. The prongs 30 maintain the head in proper 
orientation. Flutes when used also help serve the same 
purpose. 
The sleeve 44 of the socket may be raised, and the tool 

then removed, following which the incisions are closed. 
At a later date, when the bone has knitted, the pin is 

removed. For this purpose a suitable incision is made at 
the shoulder to expose the head of the pin. The im 
pactor-extractor is then applied to the head, and the pile 
40 is used for upward thrust until the pin is withdrawn. 
The description so far is applicable to a single break, 

as shown at 54. If there is another break, as shown 
at 52, the same tools and pin serve for both breaks. If 
the only break were that at 52, the above description 
would apply, except that the initial reaming operation 
would be upward from the break 52, instead of from the 
break 54. 
One advantage of my improved instruments for the 

described purpose is that the diameter of the pin may be 
increased compared to the dimension previously used. 
I have already increased the diameter from five milli 
Inleters to seven millimeters, and I believe that further 
increases may be made. In previous practise this was 
not possible because a large margin for error was needed 
in the location of the pin relative to the bone canal. The 
newly increased pin diameter not only increases strength 
but helps insure better alignment of the bone segments. 
The present improvement markedly reduces the oper 

ative time and the trauma previously attendant on treat 
ing this type of fracture. The previous uncertainty in 
finding the medullary canal, initially with the reamer, 
and Subsequently with the pin, necessitated taking X-ray 
pictures. This subjected the personnel to repeated X-ray 
exposures, and inflicted much trauma on the tissues in 
volved. The accuracy of this new technique obviates the 
necessity for taking X-rays, and minimizes trauma. Be 
cause of the minimal trauma to the patient, it is rarely 
necessary to resort to transfusions. 
The pin here illustrated is a humeral pin, it being used 

in the humerus, but in the claims the pin is referred to 
more broadly as a "bone aligning pin,' because instru 
ments like those shown, but with appropriate changes, 
may be used for other bones. 

It is believed that the construction of my inproved 
instruments or tools for fracture setting, and the method 
of using the same, as well as the advantages thereof, will 
be apparent from the foregoing detailed description. It 
will also be apparent that while I have shown and de 
scribed the invention in a preferred form, changes may 
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4. 
be made without departing from the scope of the inven 
tion, as sought to be defined in the following claims. 

I claim: 
1. A fracture setting tool comprising a reamer and a 

pin, the reamer being detachably joined to the pin, said 
Teamer having an elongated slender reamer body with a 
handle at one end and a reamer tip with cutting edges at 
the other, said reamer tip including a fastening means 
Smaller in diameter than the reamer body, and said pin 
having a head at one end and a socket at the other so 
mating with the fastening means of the reamer that the 
reamer tip may be worked through the bone canal from 
the broken end of a broken bone to and through the re 
mote end and there receive the pin and then be drawn 
back in order to draw the pin into the bone from the 
remote end of the bone toward the broken end. 

2. A fracture setting tool comprising a reamer and a 
pin, the reamer being detachably joined to the pin, said 
reamer having an elongated slender reamer body with 
a handle at one end and a reamer tip with cutting edges 
at the other, said reamer tip including a threaded screw 
smaller in diameter than the reamer body, and said pin 
having a head at one end and an internally threaded sock 
et at the other end mating with the threaded screw of the 
reamer, whereby the reamer tip may be worked through 
the bone canal from the broken end of a broken bone 
to and through the remote end and there receive the pin 
and then be drawn back in order to draw the pin into the 
bone from the remote end of the bone toward the broken 
end. 

3. A fracture setting tool comprising a reamer and a 
pin, the reamer being detachably joined to the pin, said 
reamer having an elongated slender reamer body with a 
handle at one end and a reamer tip with cutting edges at 
the other, said reamer tip including a threaded screw 
smaller in diameter than the reamer body, and said pin 
having a head at one end and an internally threaded sock 
et at the other end mating with the threaded screw of the 
reamer, whereby the reamer tip may be worked through 
the bone canal from the broken end of a broken bone to 
and through the remote end and there receive the pin and 
then be drawn back in order to draw the pin into the bone 
from the remote end of the bone toward the broken end, 
the head of said pin being disposed at an angle. 

4. A fracture setting tool comprising a reamer and a 
pin, the reamer being detachably joined to the pin, said 
reamer having a handle at one end and a reamer tip at the 
other, said reamer tip including a pointed threaded screw, 
and said pin being a bone alignment pin having a head 
at one end and an internally threaded socket at the other 
end mating with the threaded screw of the reamer, where 
by the reamer tip may be worked from the broken end of 
a broken bone to and through the remote end and there 
receive the pin and then be drawn back in order to draw 
the pin into the bone from the remote end of the bone 
toward the broken end, the head of said pin being disposed 
at an angle, and having means to prevent rotation of the 
p1n. 

5. A bone aligning pin and an impactor-extractor for 
use with said pin, said impactor-extractor being detach 
ably joined to said pin, said pin having a head at one end, 
said head having collateral angularly disposed sides giv 
ing the head a dovetail cross-section, said impactor-ex 
tractor comprising a slide rod, a handle at one end of the 
rod, a socket at the other end, and a pile slidable on 
said rod for use in either direction, said socket compris 
ing a dovetail shaped channel dimensioned to receive the 
head of the pin, and said socket further including a longi 
tudinally slidable sleeve which may be slid around the 
head to close the ends of the dovetail channel. 

6. A bone aligning pin and an impactor-extractor for 
use with said pin, said impactor-extractor being detach 
ably joined to said pin, said pin having a head at one end 
disposed at an angle, said head having collateral angular 
ly disposed sides giving the head a dovetail cross-section, 
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said impactor-extractor comprising a slide rod, a handle 
at one end of the rod, a socket at the other end, and a pile 
slidable on said rod for use in either direction, said socket 
comprising a dovetail shaped channel dimensioned to re 
ceive the head of the pin, said channel being at an angle 
matching that of the head so that the slide rod and pin are 
in alignment, and said socket further including a longi 
tudinally slidable sleeve which may be slid around the 
head to close the dovetail channel. 

7. A bone aligning pin and an impactor-extractor for 
use with said pin, said impactor-extractor being detach 
ably joined to said pin, said pin having a head at one end 
disposed at an angle, and having prongs to prevent rota 
tion of the pin, said head having collateral angularly dis 
posed sides giving the head a dovetail cross-section, said 
impactor-extractor comprising a slide rod, a handle at one 
end of the rod, a socket at the other end, and a pile slid 
able on said rod for use in either direction, said socket 
comprising a dovetail shaped channel dimensioned to re 
ceive the head of the pin, said channel being at an angle 
matching that of the head so that the slide rod and pin are 
in alignment, said socket further including a longitudinal 
ly slidable sleeve which may be slid around the head to 
close the dovetail channel, and resilient means to hold 
the sleeve in channel closing position. 

8. An impactor-extractor and a bone aligning pin de 
tachably attached thereto, said bone aligning pin having 
a head with a dovetail shaped cross section, said impactor 
extractor comprising a slide rod, a handle at one end of 
the rod, a socket at the other end, and a pile slidable on 
said rod for use in either direction, said socket comprising 
a dovetail shaped channel dimensioned to receive the head 
of the pin with which it is intended to be used with the 
slide rod in alignment with the pin, and said socket further 
including a longitudinally slidable sleeve which may be 
slid around the head to close the ends of the dovetail 
channel. 

9. An impactor-extractor and a bone aligning pin de 
tachably attached thereto, said bone aligning pin having 
an angularly disposed head with a dovetail shaped cross 
section, said impactor-extractor comprising a slide rod, a 
handle at one end of the rod, a socket at the other end, 
and a pile slidable on said rod for use in either direction, 
said socket comprising a dovetail shaped slot dimensioned 
and disposed at a mating angle to receive the head of the 
pin with which it is intended to be used with the slide rod 
in alignment with the pin, said socket further including 
means to hold the head in the dovetail channel. 

10. A relatively long slender intra-medullary humeral 
pin, said pin having an internally threaded socket at one 
end for temporarily receiving the matingly threaded tip 
of a reamer, and having a head at the other end, said head 
being disposed at an angle and having prongs to prevent 
rotation of the pin. 
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1. A fracture setting tool comprising a reamer and an 

impactor-extractor and a pin having a head, the reamer 
being detachably joined to the pin, and the impactor 
extractor being detachably joined to the head of the pin, 
Said reamer having a handle at one end and a reamer tip 
at the other, said reamer tip including a pointed threaded 
Screw, said pin being a bone alignment pin having the 
Said head at one end and an internally threaded socket at 
the other end dimensioned to mate with the threaded 
Screw of the reamer, whereby the reamer tip may be 
Worked from the broken end of a broken bone to and 
through the remote end and there receive the pin and then 
be drawn back in order to draw the pin into the bone from 
the remote end of the bone toward the broken end, the 
head of the pin having means to prevent rotation of the 
pin when fully inserted, said impactor-extractor compris 
ing a slide rod, a handle at one end of the rod, a pile slid 
able on said rod for use in either direction, and means to 
detachably join the slide rod to the head of the pin for 
hammer action in either direction. 

12. A relatively long slender intra-medullary bone 
aligning pin, said pin having an internally threaded sock 
et at one end for temporarily receiving the matingly 
threaded tip of a reamer, and having a head at the other 
end, said head having collateral angularly disposed sides 
which converge in a direction toward the said socket, 
whereby said head has a dovetail shaped cross section to 
facilitate extraction of the pin, and said head having addi 
tional means to inhibit rotation of the pin when positioned 
in a bone. 
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