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(54) Title: INTRAMEDULLARY SYSTEM FOR MANAGING A BONE FRACTURE

(57) Abstract: An intramedullary system for managing a fracture of a bone com
prises a first rod for insertion into a medullary canal of the bone; and a second rod
for insertion into the medullary canal of the bone. The intramedullary system may
further include: a first hollow rod segment for receiving an end of the first rod
near the first entry point; and a second hollow rod segment for receiving an end of
the second rod near the second entry point, wherein the first hollow rod segment
and the second hollow rod segment are tamped to force the first curved portion
and the second curved portion of the first and second hollow rod segments inside
of the bone, along with the first and second rods.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application Under 37 C.F.R. §1.53(b)

for

INTRAMEDULLARY SYSTEM FOR MANAGING A BONE FRACTURE

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims priority to U.S. Provisional Patent Application Serial No.

61/496,658 filed on June 14, 201 1, the entire disclosure of which is incorporated herein by

reference.

BACKGROUND OF THE INVENTION

The present invention pertains to the management of a bone fracture, and, more

particularly, the use of an intramedullary system for managing a distal radius or similar bone

fracture.



A distal radius fracture is a bone fracture of the radius in the forearm, and indeed, it is

one of the most common bone fractures. Because of its proximity to the wrist joint, such a

fracture is often referred to as a wrist fracture.

The management of distal radius fractures has evolved through many phases. In the

1950s and 1960s, closed reduction and immobilization (i.e., casting) were preferred forms of

treatment. Unfortunately, in a large proportion of displaced distal radius fractures, casting was

unable to maintain the alignment of the fragments and the reduction. Therefore, percutaneous

pinning was added as an adjunct, and many variations of percutaneous pinning techniques were

used.

In the 1980s, the management of distal radius fractures was mostly through external

fixation. Many types of external fixation techniques were developed and used, including mobile

external fixation systems. In addition to the external fixation, percutaneous fixation was also

used in some circumstances.

In the 1990s, the trend shifted toward internal fixation, where a plate was applied to the

dorsal surface of the radius. Although this form of internal fixation was generally successful,

there were many problems with placement of thick metal plates on the dorsal surface of the

radius where there was very little space for a plate. There were many reports of tendonitis and

tendon rupture due to such plates rubbing against the tendons.

In the 2000s, the trend shifted toward putting the plate on the palmar surface of the radius

- volar (palmar) radial plating. Volar locked plate systems are now a very common method of

management of distal radius fractures around the world.

Although volar locked plate systems have improved the outcome of distal radius fractures

in the short term, there is currently no firm evidence that this method of management of a distal



radius fracture is any better than prior methods, such as external fixation, in the long run. There

are also certain disadvantages in using volar locked plate systems, including increased possibility

of tendon ruptures and the expense of management. Furthermore, as most distal radius fractures

are extraarticular, some have opined that fixing all fractures with a strong, locked volar plate is

"overkill" with respect to many distal radius fractures.

SUMMARY OF THE INVENTION

The present invention is an intramedullary system for managing a distal radius or similar

bone fracture. In such an intramedullary system, the metal components are not exposed, but

) rather are hidden inside the medullary canal of the bone. The intramedullary system thus

attempts to address some of the disadvantages of volar locked plate systems, while ensuring that

the fracture is properly held in position until it heals.

An exemplary intramedullary system made in accordance with the present invention

includes a first rod and a second rod that are inserted into the radius from the distal end of the

radius. In practice, a small-bore drill is used to create a channel through the radius in a direction

generally perpendicular to a longitudinal axis of the bone. A guide wire is then inserted through

the channel from the radial styloid to the ulnar side of the radius. A larger-bore, cannulated drill

is then driven through the bone from the radial to the ulnar side of the radius on the guide wire to

increase the size of the channel.

) The first rod is then introduced through a first entry point at one end of the channel and

into the medullary canal of the radius. A beveled end of the first rod helps it slide down the

radial cortex as it is advanced into the medullary canal. Specifically, as it enters the medullary

canal, the beveled end of the first rod strikes the inside of the opposite cortex of the radius and



then slides down the radius toward the proximal end of the radius. Similarly, the second rod is

introduced through an entry point at the other end of the channel and into the medullary canal of

the radius. Like the first rod, a beveled end of the second rod strikes the inside of the opposite

cortex of the radius and then slides down the radius toward the proximal end of the radius. The

first and second rods preferably cross one another just proximal to the fracture.

An exemplary intramedullary system made in accordance with the present invention may

further include first and second hollow rod segments. Each of the first and second hollow rod

segments is mounted and advanced over the guide wire. The first hollow rod segment defines an

internal cavity that is configured and sized to receive an end of the second hollow rod segment,

thus allowing the first hollow rod segment and the second hollow rod segment to be mated with

one another. Furthermore, the first hollow rod segment terminates in a curved portion at its

opposite end with a slot defined along the internal surface of this curved portion. The second

hollow rod segment similarly terminates in a curved portion at its opposite end with a slot

defined along the internal surface of this curved portion. Finally, there is a central passageway

through the entire length of the first hollow rod segment, and there is a corresponding central

passageway through the entire length of the second hollow rod segment.

In practice, once the first and second rods have been introduced into the medullary canal

of the radius, each of the first and second hollow rod segments is advanced over the guide wire.

The end of the first rod extending from the entry point is engaged by the slot defined along the

internal surface of the curved portion of the first hollow rod segment. Similarly, the end of the

second rod extending from the entry point is engaged by the slot defined along the internal

surface of the curved portion of the second hollow rod segment. Each of the first and second

hollow rod segments is tamped to force the curved portions inside of the radius, which also



forces the first and second rods inside of the radius. Once so positioned inside of the radius, the

intramedullary system effectively provides a three-point fixation system that stabilizes the

fracture and holds the fracture in a reduced position. At the same time, the intramedullary

system does not allow the fracture to collapse by maintaining the height and the alignment of the

fracture until it completely heals.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the distal end of a radius, illustrating a distal radius

fracture;

) FIG. 2 is a top view of the radius of FIG. 1, illustrating the use of an alignment guide and

small-bore drill to create a channel through the radius;

FIG. 3 is a top view similar to FIG. 2, illustrating the insertion of a guide wire through

the alignment guide and through the radius from the radial styloid to the ulnar side;

FIG. 4 is a top view similar to FIG. 2, but with the alignment guide removed;

FIGS. 5 and 6 are perspective views similar to FIG. 1, illustrating the use of a larger-bore,

cannulated drill to increase the size of the channel through the radius from the radial styloid to

the ulnar side;

FIG. 7 is a view of one of the rods of an exemplary intramedullary system made in

accordance with the present invention;

) FIG. 8 is a view of a guide wire for use with an exemplary intramedullary system;

FIG. 9A is a side view of the hollow rod segments of an exemplary intramedullary

system;



FIG. 9B is a sectional view of one of the hollow rod segments taken along line 9B-9B of

FIG. 9A;

FIG. 9C is another side view of the hollow rod segments shown in FIG. 9A, but further

illustrating the hollow rod segments being mated to one another;

FIG. 10 is a side view of the hollow rod segments of FIG. 9A as placed over the guide

wire of FIG. 8 and mated to one another; and

FIGS. 11-17 are side sectional views of the radius of FIG. 1, illustrating the use of an

exemplary intramedullary system.

) DETAILED DESCRIPTION OF THE INVENTION

The present invention is an intramedullary system for managing a distal radius or similar

bone fracture. In such an intramedullary system, the metal components are not exposed, but

rather are hidden inside the medullary canal of the bone. The intramedullary system thus

attempts to address some of the disadvantages of volar locked plate systems, while ensuring that

the fracture is properly held in position until it heals.

Referring first to FIG. 11, an exemplary intramedullary system 10 made in accordance

with the present invention includes a first rod 20 and a second rod 30 that are inserted into the

radius 100 from the distal end of the radius 100.

Referring now to FIGS 1-6, it is preferred that a small incision is made to access the

) radial styloid, and after moving the tendons aside, an alignment guide 60 is applied from the

radial styloid to the ulnar side just dorsal to the sigmoid notch of the radius 100, adjacent to

which another small incision is made and the bone is exposed. Once the alignment guide 60 is

applied to these points, a small-bore drill 62 is used to create a channel 102 through the radius



100 in a direction generally perpendicular to a longitudinal axis of the bone, as shown in FIG. 2 .

A guide wire 64 is then inserted through the alignment guide 60 and through the channel 102,

from the radial styloid to the ulnar side of the radius 100, as shown in FIG. 3 . The alignment

guide 60 is then removed, as shown in FIG. 4 . A larger-bore, cannulated drill 66 is then driven

through the bone from the radial to the ulnar side of the radius 100 on the guide wire 64, as

shown in FIGS. 5 and 6 to increase the size of the channel 102.

FIG. 7 is a view of the first rod 20 (which is substantially identical to the second rod 30)

of the exemplary intramedullary system 10. As shown, in the exemplary embodiment, the first

rod 20 has a beveled end 20a.

Referring now to FIG. 11, in use, the first rod 20 is introduced through a first entry point

104 at one end of the channel 102 defined through the radius 100 and into the medullary canal of

the radius 100. The beveled end 20a of the first rod 20 helps it slide down the radial cortex as it

is advanced into the medullary canal. Specifically, as it enters the medullary canal, the beveled

end 20a of the first rod 20 strikes the inside of the opposite cortex of the radius 100 (i.e., a first

portion 100a of the cortex of the bone) and then slides down the radius 100 toward the proximal

end of the radius 100. Similarly, the second rod 30 is introduced through an entry point 106 at

the other end of the channel 102 defined through the radius 100 and into the medullary canal of

the radius 100. Like the first rod 20, the beveled end 30a of the second rod 30 strikes the inside

of the opposite cortex of the radius 100 (i.e., a second portion 100b of the cortex of the bone) and

then slides down the radius 100 toward the proximal end of the radius 100. Thus, and as shown

in FIGS. 12-16, the first and second rods 20, 30 cross one another just proximal to the fracture.

Referring now to FIGS. 9A-9C and 10, the exemplary intramedullary system further

includes first and second hollow rod segments 40, 50. Each of the first and second hollow rod



segments 40, 50 is mounted and advanced over the guide wire 64. As perhaps best shown in

FIGS. 9A-9C, the first hollow rod segment 40 defines an internal cavity 42 that is configured and

sized to receive an end 52 of the second hollow rod segment 50, thus allowing the first hollow

rod segment 40 and the second hollow rod segment 50 to be mated with one another.

Furthermore, the first hollow rod segment 40 terminates in a curved portion 40a at its opposite

end with a slot 40b defined along the internal surface of this curved portion 40a. The second

hollow rod segment 50 similarly terminates in a curved portion 50a at its opposite end with a slot

50b defined along the internal surface of this curved portion 50a. Finally, and as best shown in

FIGS. 9C and 10, there is a central passageway 40c through the entire length of the first hollow

rod segment 40, and there is a corresponding central passageway 50c through the entire length of

the second hollow rod segment 50. Thus, when the first hollow rod segment 40 and the second

hollow rod segment 50 are mated, they both may be advanced over a guide wire 64, as further

described below.

Referring now to FIGS. 12-16, once the first and second rods 20, 30 have been

introduced into the medullary canal of the radius 100, each of the first and second hollow rod

segments 40, 50 is advanced over the guide wire 64. The end of the first rod 20 extending from

the entry point 104 is engaged by the slot 40b defined along the internal surface of the curved

portion 40a of the first hollow rod segment 40, as shown in FIG. 13. Similarly, the end of the

second rod 30 extending from the entry point 106 is engaged by the slot 50b defined along the

internal surface of the curved portion 50a of the second hollow rod segment 50, as also shown in

FIG. 13. Each of the first and second hollow rod segments 40, 50 is tamped to force the curved

portions 40a, 50a inside of the radius 100, which also forces the first and second rods 20, 30

inside of the radius 100, as shown in FIGS. 14 and 15. Once so positioned inside of the radius



100, the intramedullary system 10 effectively provides a three-point fixation system that

stabilizes the fracture and holds the fracture in a reduced position, as shown in FIG. 16. At the

same time, the intramedullary system 10 does not allow the fracture to collapse by maintaining

the height and the alignment of the fracture until it completely heals.

As a further refinement, it is also contemplated that the intramedullary system 10 of the

present invention could be used in combination with extramedullary fixation systems and

techniques to treat more complex fractures.

One of ordinary skill in the art will recognize that additional embodiments are also

possible without departing from the teachings of the present invention. This detailed description,

) and particularly the specific details of the exemplary embodiment disclosed therein, is given

primarily for clarity of understanding, and no unnecessary limitations are to be understood

therefrom, for modifications will become obvious to those skilled in the art upon reading this

disclosure and may be made without departing from the spirit or scope of the invention.



CLAIMS

What is claimed is:

1. An intramedullary system for managing a fracture of a bone, comprising:

a first rod for insertion into a medullary canal of the bone, the first rod being

configured such that, upon entering the medullary canal from a first entry point, the first rod

contacts a first portion of a cortex of the bone opposite the first entry point and slides

downwardly along the first portion of the cortex of the bone; and

a second rod for insertion into the medullary canal of the bone, the second rod

being configured such that, upon entering the medullary canal from a second entry point, the

second rod contacts a second portion of the cortex of the bone opposite the second entry point

and slides downwardly along the second portion of the cortex of the bone.

2 . The intramedullary system as recited in claim 1, wherein the first rod and the

second rod are further configured to cross one another within the medullary canal proximal to the

fracture.

3 . The intramedullary system as recited in claim 1, wherein the first rod and the

second rod each have a beveled end.

4 . The intramedullary system as recited in claim 1, and further comprising:



a first hollow rod segment for receiving an end of the first rod near the first entry

point; and

a second hollow rod segment for receiving an end of the second rod near the

second entry point,

wherein the first hollow rod segment and the second hollow rod segment are

configured to mate with each other upon positioning of the first hollow rod segment and the

second hollow rod segment inside the medullary canal of the bone.

5 . The intramedullary system as recited in claim 4, wherein the first hollow rod

segment defines an internal cavity for receiving an end of the second hollow rod segment.

6 . The intramedullary system as recited in claim 4, wherein the first hollow rod

segment terminates in a first curved portion having a slot defined along an internal surface of the

first curved portion for receiving the end of the first rod near the first entry point; and wherein

the second hollow rod segment terminates in a second curved portion having a slot defined along

an internal surface of the second curved portion for receiving the end of the second rod near the

second entry point.

7 . The intramedullary system as recited in claim 4, wherein a central passageway is

defined through the first hollow rod segment and a corresponding central passageway is defined

through the second hollow rod segment, such that, the first hollow rod segment and the second

hollow rod segment are configured to be advanced over a guide wire.



8. An intramedullary system for managing a fracture of a bone, comprising:

a first rod for insertion into a medullary canal of the bone, the first rod being

configured such that, upon entering the medullary canal from a first entry point, the first rod

contacts a first portion of a cortex of the bone opposite the first entry point and slides

downwardly along the first portion of the cortex of the bone;

a second rod for insertion into the medullary canal of the bone, the second rod

being configured such that, upon entering the medullary canal from a second entry point, the

second rod contacts a second portion of the cortex of the bone opposite the second entry point

and slides downwardly along the second portion of the cortex of the bone.

a first hollow rod segment for receiving an end of the first rod near the first entry

point; and

a second hollow rod segment for receiving an end of the second rod near the

second entry point;

wherein the first hollow rod segment and the second hollow rod segment are

configured to mate with each other upon positioning of the first hollow rod segment and the

second hollow rod segment inside the medullary canal of the bone.

9 . The intramedullary system as recited in claim 8, wherein the first rod and the

second rod are further configured to cross one another within the medullary canal proximal to the

fracture.

10. The intramedullary system as recited in claim 8, wherein the first rod and the

second rod each have a beveled end.



11. The intramedullary system as recited in claim 8, wherein the first hollow rod

segment defines an internal cavity for receiving an end of the second hollow rod segment to mate

the first hollow rod segment and the second hollow rod segment.

12. The intramedullary system as recited in claim 8, wherein the first hollow rod

segment terminates in a first curved portion having a slot defined along an internal surface of the

first curved portion for receiving the end of the first rod near the first entry point; and wherein

the second hollow rod segment terminates in a second curved portion having a slot defined along

an internal surface of the second curved portion for receiving the end of the second rod near the

second entry point.

13. The intramedullary system as recited in claim 8, wherein a central passageway is

defined through the first hollow rod segment and a corresponding central passageway is defined

through the second hollow rod segment, such that, the first hollow rod segment and the second

hollow rod segment are configured to be advanced over a guide wire.

14. A method for managing a fracture of a bone, comprising the steps of:

providing an intramedullary system, including a first rod for insertion into a

medullary canal of the bone and a second rod for insertion into the medullary canal of the bone;

inserting the first rod into the medullary canal of the bone through a first entry

point and advancing the first rod into the medullary canal of the bone such that it contacts a first

portion of a cortex of the bone opposite the first entry point and slides downwardly along the

first portion of the cortex of the bone; and



inserting the second rod into the medullary canal of the bone through a second

entry point and advancing the second rod into the medullary canal of the bone such that it

contacts a second portion of the cortex of the bone opposite the second entry point and slides

downwardly along the second portion of the cortex of the bone.

15. The method as recited in claim 14, wherein the first rod and the second rod are

inserted and advanced into the medullary canal of the bone such that the first rod and the second

rod cross one another within the medullary canal proximal to the fracture.

16. The method as recited in claim 14, and further comprising the steps of:

creating a channel in the bone adjacent to the first entry point and the second

entry point, and in a direction generally perpendicular to a longitudinal axis of the bone; and

inserting a guide wire through the channel prior to introducing the first rod and

the second rod into the medullary canal of the bone.

17. The method as recited in claim 16, and further comprising the steps of:

inserting a first hollow rod segment into the channel over the guide wire, said first

hollow rod segment receiving an end of the first rod near the first entry point;

inserting a second hollow rod segment into the channel over the guide wire, said

second hollow rod segment receiving an end of the second rod near the second entry point;

18. The method as recited in claim 17, wherein the first hollow rod segment

terminates in a first curved portion having a slot defined along an internal surface of the first



curved portion for receiving the end of the first rod, and wherein the second hollow rod segment

terminates in a second curved portion having a slot defined along an internal surface of the

second curved portion for receiving the end of the second rod.

19. The method as recited in claim 18, and further comprising the step of tamping the

first hollow rod segment and the second hollow rod segment to thereby force the first curved

portion and the second curved portion of the first and second hollow rod segments inside of the

bone, along with the first and second rods.
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