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REINFORCED INTRAMEDULLARY NAIL

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit under Title 35 U.S.C. § 119(e) of U.S.

Provisional Patent Application Serial No. 60/931,783, entitled REINFORCED

INTRAMEDULLARY NAIL, filed on May 25, 2007, the entire disclosure of which is

expressly incorporated by reference herein.

BACKGROUND

1. Field of the Invention.

[0002] The present invention relates to orthopedic components, and, particularly, to

intramedullary nails.

2. Brief Description of the Related Art.

[0003] Intramedullary nails may be used to align and stabilize fractures of a long

bone. For example, in a fractured femur, an intramedullary nail may be inserted into the

intramedullary canal of the femur and positioned to extend across the fracture line of the

femur. Then, screws or other securement devices may be inserted within bores formed in the

intramedullary nail to secure the opposing portions of the fractured femur together.

[0004] If the head of a long bone, such as the head of a femur, has fractured, lag

screws may be inserted into transverse bores formed in an intramedullary nail to extend into

the head of the long bone to compress the opposing portions of the fractured bone together.

In this arrangement, the lag screw extends through a lag screw hole in the intramedullary nail

and applies torque to the intramedullary nail. Because of the lag screw hole, the applied

torque creates higher stress concentrations in the intramedullary nail near the lag screw hole.

[0005] United States Patent Application Publication No. US 2005/0149024 to

Ferrante et al. describes an intramedullary nail that attempts to reduce stress in the

intramedullary nail by increasing the size of a portion of the nail. As described in Ferrante et

al., additional material is provided on a lateral side of the intramedullary nail. As shown in

Fig. 1 of Ferrante et al., this additional material extends from a location distal of the lag screw

hole to a proximal end of the intramedullary nail. During preparation of the femur to receive

this intramedullary nail, a surgeon must remove additional bone along a substantial extent of



the intramedullary canal to accommodate the additional material. Further, the surgeon must

prepare a non-circular bore in the femur to receive the intramedullary nail of Ferrante et al.

SUMMARY

[0006] The present invention provides an intramedullary nail having a body with a

transverse bore extending through the body. The transverse bore may be configured for

receiving a lag screw or other securement device therein. The intramedullary nail also

includes a strengthened area adjacent to the transverse bore. To strengthen the intramedullary

nail in the areas around the transverse bore, additional material may be added to create an

enlarged portion or area. By adding additional material to the areas around the transverse

bore, the overall dimensions, e.g., the radius, of the body of the intramedullary rod may be

lessened to preserve bone during preparation of the intramedullary canal of the long bone.

The present invention also provides a surgical method for implanting an intramedullary nail

having a strengthened area.

[0007] According to one aspect of the present invention, an intramedullary nail

configured for receipt in a long bone is provided. The intramedullary nail comprises an

elongated body having a transverse bore extending therethrough and configured to receive a

transverse member extending from the transverse bore. The elongated body includes an

enlarged portion positioned adjacent to the transverse bore.

[0008] According to another aspect of the present invention, an intramedullary nail is

provided that is configured for receipt in a long bone. The intramedullary nail comprises an

elongated body having a transverse bore extending therethrough and configured to receive a

transverse member extending from the transverse bore. The elongated body includes a first

segment extending from a distal extent of the transverse bore to a proximal extent of the

transverse bore, a second segment immediately proximal to the transverse bore, and a third

segment immediately distal to the transverse bore. The first segment includes a bulge

positioned adjacent to the transverse bore.

[0009] According to another aspect of the present invention, an intramedullary nail is

provided that is configured for receipt in a long bone. The intramedullary nail comprises an

elongated body having a segment including a transverse bore extending therethrough and

configured to receive a transverse member extending from the transverse bore. The

elongated body includes means for reinforcing the segment.



[0010] According to another aspect of the present invention, a method of treating a

long bone is provided. The method comprises the steps of implanting an intramedullary nail

into a long bone. The intramedullary nail includes an elongated body having a transverse

bore and an enlarged portion positioned adjacent to the transverse bore. The method further

includes positioning a transverse member into the transverse bore.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above-mentioned and other features and advantages of this invention, and

the manner of attaining them, will become more apparent and the invention itself will be

better understood by reference to the following description of an embodiment of the

invention taken in conjunction with the accompanying drawings, wherein:

[0012] Fig. 1 is a view of a femur (in phantom) and an orthopedic assembly

implanted in the femur showing the assembly including an intramedullary nail, a lag screw

extending through the femoral head, and a pair of fixation screws extending through the

femoral shaft;

[0013] Fig. 2 is a fragmentary perspective view the intramedullary nail of

Fig. 1 showing the intramedullary nail including an elongated body, a transverse bore for

receiving the lag screw, and enlarged portions positioned adjacent to the transverse bore;

[0014] Fig. 3 is a top plan view of the intramedullary nail of Fig. 1;

[0015] Fig. 4 is a view showing a pair of forging dies and an intramedullary nail

blank positioned between the forging dies;

[0016] Fig. 5 is a fragmentary perspective view of the nail blank after being forged by

the forging dies of Fig. 4;

[0017] Fig. 6 is a fragmentary perspective view of the nail blank shown in Fig. 5

showing a transverse bore drilled into the forged nail blank;

[0018] Fig. 7 is a fragmentary elevational view of an alternative embodiment

intramedullary nail showing the intramedullary nail including an enlarged portion extending

between lateral and medial openings of a lag screw transverse bore;

[0019] Fig. 8 is a fragmentary elevational view of the intramedullary nail of Fig. 7

along the transverse bore showing enlarged portions positioned on the anterior and posterior

sides of the intramedullary nail;



[0020] Fig. 9 is a fragmentary perspective view of an alternative embodiment

intramedullary nail showing the intramedullary nail including an enlarged portion positioned

adjacent to a lateral opening of a lag screw transverse bore and including a cut out;

[0021] Fig. 10 is a fragmentary elevational view of an alternative embodiment

intramedullary nail showing the intramedullary nail including enlarged portions extending

around the circumference of the intramedullary nail adjacent to a lateral opening of a lag

screw transverse bore and including a cut out;

[0022] Fig. 11 is a fragmentary perspective view of an alternative embodiment

intramedullary nail showing the nail including an elongated body and a pair of enlarged

portions positioned adjacent to a medial opening to a lag screw transverse bore and an

enlarged portion positioned adjacent a lateral opening to the lag screw transverse bore;

[0023] Fig. 12 is a fragmentary perspective view of an alternative embodiment

intramedullary nail showing the intramedullary nail including an elongated body and an

enlarged portion positioned adjacent to a lateral opening to a lag screw transverse bore;

[0024] Fig. 13 is a fragmentary elevational view of the intramedullary nail of Fig. 12

showing another enlarged portion positioned adjacent to the lateral opening;

[0025] Fig. 14 is a top plan view of the intramedullary nail of Fig. 12;

[0026] Fig. 15 is a fragmentary perspective view an alternative embodiment

intramedullary nail showing a trapezoidal lag screw transverse bore and a pair of enlarged

portions positioned adjacent to proximal corners of the transverse bore; and

[0027] Fig. 16 is a fragmentary perspective view of an alternative embodiment

intramedullary nail showing a lag screw transverse bore having a cylindrical portion and two

slots and a pair of enlarged portions positioned adjacent to the transverse bore.

[0028] Corresponding reference characters indicate corresponding parts throughout

the several views. The exemplification set out herein illustrates at least one preferred

embodiment of the invention, in one form, and such exemplification is not to be construed as

limiting the scope of the invention in any manner.

DETAILED DESCRIPTION

[0029] Referring to Fig. 1, a view of orthopedic assembly 10 is shown implanted into

femur 12. Orthopedic assembly 10 includes intramedullary nail 14, transverse member or lag



screw 16, and fixation screws 17. During surgery, intramedullary nail 14 is implanted into

prepared intramedullary canal 18. To prevent rotation and removal of intramedullary nail 14,

fixation screws 17 are implanted into femoral shaft 20 through transverse bores 22 in

intramedullary nail 14. In cases of a fracture or other trauma to femoral head 24, a surgeon

implants lag screw 16 into prepared canal 26 and inserts lag screw 16 into transverse bore 28

of intramedullary nail 14. Intramedullary nail 14 may also be used in other long bones, such

as the tibia, fibula, radius, ulna, clavicle, and other long bones.

[0030] During walking and other movement, some of the patients' weight is

transferred to lag screw 16. As a result, lag screw 16 applies torque and force to

intramedullary nail 14. Lag screw 16 applies a portion of this force to intramedullary nail 14

at locations 30 adjacent to lateral opening 32 and locations 34 adjacent to medial opening 36.

[0031] To reinforce intramedullary nail 14 at location 30, elongated body 38 of

intramedullary nail 14 includes reinforcing means 40 positioned at locations 30 as shown in

Fig. 2. Reinforcing means 40 reduce the notch effect created by transverse bore 28.

Reinforcing means 40 of Fig. 2 is discussed below in greater detail and is only one

embodiment of the disclosed reinforcing means. Figs. 6-13 also illustrate other reinforcing

means that are discussed in greater detail below.

[0032] Intramedullary nail 14 is preferable made of a titanium alloy, such as

Η 6A14V, but may be made of other orthopedic materials. Intramedullary nail 14 includes

elongated body 38 having transverse bore 28 and longitudinal bore 42 extending along

longitudinal axis 44. According to the preferred embodiment, transverse bore 28 has

diameter 46 of 10.5 mm (0.41 inches) at angle 48 (see Fig. 1) of 31-41° from longitudinal

axis 44. Except for a proximal portion of longitudinal bore 42, diameter 50 of longitudinal

bore 42 is 4.7 mm (0.19 inches).

[0033] Elongated body 38 includes proximal portion 52, intermediate portion 54, and

distal portion 56. According to a preferred embodiment, proximal portion 52 is substantially

cylindrical and has diameter 58 of 15 mm (0.59 inches) and length 60 of 55.6 mm (2.19

inches). Distal portion 56 is substantially cylindrical from intermediate portion 54 to tip

portion 62 and has diameter 64 ranging from 10 mm (0.39 inches) to 14.5 mm (0.57 inches)

depending on the patient anatomy and length 66 of 128.4 mm (5.06 inches). Intermediate

portion 54 is substantially conical and transitions from diameter 68 of 15 mm (0.59 inches) to

diameter 70 of 10 mm (0.39 inches) to 14.5 mm (0.57 inches) and length 72 of 3 1 mm (1.22



inches). Additional features of elongated body 38 are shown in greater detail in U.S.

Provisional Patent Application Serial No. 60/931,783, which is incorporated by reference

herein.

[0034] As shown in Fig. 2, reinforcing means 40 is positioned in proximal portion 52

of elongated body 38 adjacent to lateral opening 32. Proximal portion 52 of elongated body

38 includes first or intermediate segment 74 through which transverse bore 28 extends,

second or proximal segment 76 positioned proximal to intermediate segment 74, and third or

distal segment 78 positioned distal to intermediate segment 74. Intermediate segment 74

extends from proximal extent 80 of transverse bore 28 to distal extent 8 1 of transverse bore

28. Proximal segment 76 and distal segment 78 have circular exterior profiles 82, 84 that are

smaller than exterior profiles 86 of intermediate segment 74 that include reinforcement means

40 such that exterior profiles 82, 84 will fit within exterior profiles 86.

[0035] As shown in Fig. 2, reinforcing means 40 includes bulges or enlarged portions

88. According to one embodiment, reinforcing means 40 includes a single enlarged portion

or bulge. Enlarged portions 88 are symmetric about lateral opening 32 and meet each other

above lateral opening 32. Lateral opening 32 includes distal half 90 and proximal half 92 and

a majority of enlarged portions 88 are positioned adjacent to proximal half 92 with a minority

positioned adjacent to distal half 90.

[0036] Enlarged portions 88 extend radially outward from cylindrical portion 94 of

elongated body 38 and include apex 96 and slopes 98 that extend radially inward toward

cylindrical portion 94. Apex 96 is a portion of ridge 99 that extends from apex 96 to

cylindrical portion 94 in direction 100 substantially parallel to longitudinal axis 102 of

transverse bore 28. In a preferred embodiment, distance 104 from longitudinal axis 44 to a

maximum radial extent of apex 96 is 8.8 mm (0.35 inches), whereas distance 105 from

longitudinal axis 44 to a maximum radial extent of cylindrical portion 94 is 7.5 mm (0.30

inches). As a result, slopes 98 extend radially inwardly about 1.3 mm (0.06 inches). As

shown in Fig. 2, slopes 98 also extend in distal and proximal longitudinal directions 106, 108

and in transverse direction 100.

[0037] Elongated body 38 includes first or lateral edge 112 that defines lateral

opening 32 and medial or second edge 114 that defines medial opening 36. Lateral edge 112

includes distal-most portion 116 and proximal-most portion 118 positioned at first and second

longitudinal positions 120, 122, respectively. Apex 96 is positioned at third longitudinal



position 124 that is longitudinally positioned between first and second longitudinal positions

120, 122.

[0038] According to computer models, intramedullary nail 14 has lower stress

concentrations and a higher safety margin than a similar larger intramedullary nail (not

shown) without enlarged portions 88. In one specific computer-based example,

intramedullary nail 14 was compared to an intramedullary nail without enlarged portions 88

and having diameter 58 of 16.5 mm (0.65 inches) in proximal portion 52. The maximum

stress concentrations of intramedullary nail 14 near lateral opening 32 was about 25% lower

and the safety margin was about 34% higher than the larger nail. Thus, smaller overall

intramedullary nail 14 has lower stress concentrations and a higher safety factor than the

larger overall intramedullary nail according to the computer models. In the computer models,

the collodiaphyseal angle (CCD) was 125°.

[0039] According to one surgical technique, a surgeon reams, bores, or otherwise

forms prepared intramedullary canal 18 in the cancellous bone tissue. Prepared

intramedullary canal 18 is preferably circular in cross section and the same size or slightly

larger than intramedullary nail 14, except for enlarged portions 88. For example, proximal

portion 126 (see Fig. 1) of prepared intramedullary canal 18 is substantially cylindrical, but

does not include a prepared recesses to receive enlarged portions 88. During implanting of

intramedullary nail 14 into prepared intramedullary canal 18, enlarged portions 88 expand or

push out the spongy cancellous bone tissue. After enlarged portions 88 pass the expanded

cancellous bone tissue, the tissue collapses back to its prepared shape. As a result, portions

of prepared intramedullary canal 18 proximal to implanted enlarged portions 88 have a

diameter less than a width of intramedullary nail 14 at the location of enlarged portions 88.

Because prepared intramedullary canal 18 can be smaller, less cancellous material needs to be

removed and it is less likely that cortical bone will be removed during forming of prepared

intramedullary canal 18.

[0040] Figs. 4-6 illustrate a method of manufacturing intramedullary nail 150 with

enlarged portions 152 that are similar to enlarged portions 88. Initially, nail blank 154 is

provided that includes cylindrical portions 156 and bulb portion 158. Nail blank 154 is

positioned between upper forging die 160 and lower forging die 162. Upper forging die 160

includes a recess (not shown) matching the cylindrical profile of cylindrical portions 156.

Lower die 162 includes recess 164 that matches a desired contour of enlarged portions 152.

After nail blank 154 is positioned between upper and lower forging dies 160, 162, upper and



lower dies 160, 162 are brought together to forge nail blank 154, resulting in forged nail

blank 165 shown in Fig. 5. Next, a drill (not shown) is used to drill out transverse bore 166.

[0041] According to another method, a Swiss lathe (not shown) is used to form

enlarged portions 152 as shown in Fig. 5. After being turned on the lathe, a drill (not shown)

is used to drill out transverse bore 166.

[0042] An alternative embodiment intramedullary nail 180 is shown in Figs. 7 and 8.

Intramedullary nail 180 includes elongated body 182 having transverse bore 184 and

reinforcing means 186 positioned adjacent to medial opening 188 and lateral opening 190.

Reinforcing means 186 includes one or more elongated bulges or enlarged portions including

ridges 192 that extending around substantially cylindrical portion 194 of elongated body 182.

Ridges 192 extend parallel to longitudinal axis 196 of transverse bore 184. Ridges 192

include apexes 198 that extend along the substantial length of ridges 192 and slopes 200 that

extends longitudinally and radially inward. Intramedullary nail 180 further includes raised

lips 202 surrounding medial opening 188 and lateral opening 190. Other features of

intramedullary nail 180 are the same as or similar to intramedullary nail 14 discussed above.

[0043] Another alternative embodiment intramedullary nail 210 is shown in Fig. 9.

Intramedullary nail 210 includes elongated body 212 having transverse bore 214 and

reinforcing means 216 positioned adjacent to lateral opening 218. Reinforcing means 216

includes one or more bulges or enlarged portions 220 having substantially flat apexes 222 and

slopes 224 that extends longitudinally and radially inward. Intramedullary nail 210 may

further include a small cut out around lateral opening 218. A larger such cut out is shown in

Fig. 10 as described below. Other features of intramedullary nail 210 are the same as or

similar to intramedullary nail 14 discussed above.

[0044] Another alternative embodiment intramedullary nail 240 is shown in Fig. 10.

Intramedullary nail 240 includes elongated body 242 having transverse bore 244 and

reinforcing means 246 positioned adjacent to lateral opening 248. Reinforcing means 246

includes one or more bulges or enlarged portions 250 that extend around substantially

cylindrical portion 252 of elongated body 242. Enlarged portions 250 include ridges 254 that

extend circumferentially. Ridges 254 include apexes 256 that extend along the substantial

length of ridges 254 and slopes 258 that extends longitudinally and radially inward.

Intramedullary nail 210 further includes cut out 260 that surrounds lateral opening 248.



Other features of intramedullary nail 240 are the same as or similar to intramedullary nail 14

discussed above.

[0045] Another alternative embodiment intramedullary nail 270 is shown in Fig. 11.

Intramedullary nail 270 includes elongated body 272 having transverse bore 274 and

reinforcing means 276 positioned adjacent to medial opening 278 and lateral opening 280.

Reinforcing means 276 includes four bulges or enlarged portions 282. Enlarged portions 282

include apexes 284 and slopes 286. Some of slopes 286 extends longitudinally and radially

inward. Other slopes 286 extending transversely and radially inward. Other features of

intramedullary nail 270 are the same as or similar to intramedullary nail 14 discussed above.

[0046] Another alternative embodiment intramedullary nail 300 is shown in Figs. 12-

14. Intramedullary nail 300 includes elongated body 302 having transverse bore 304 and

reinforcing means 306 positioned adjacent to medial opening 308 and lateral opening 310.

Reinforcing means 306 includes four bulges or enlarged portions 312. Enlarged portions 312

include longitudinally extending ridges 314 having apexes 316 and slopes 318, 320. Slopes

318 extends longitudinally and radially inward. Slopes 320 extending transversely and

radially inward. Other features of intramedullary nail 300 are the same as or similar to

intramedullary nail 14 discussed above.

[0047] Another alternative embodiment intramedullary nail 340 is shown in Fig. 15.

Intramedullary nail 340 includes elongated body 342 having trapezoidal transverse bore 344

sized to receive a lag screw (not shown) having a trapezoidal cross section. Elongated body

342 further includes reinforcing means 346 positioned adjacent to lateral opening 348.

Reinforcing means 346 includes bulges or enlarged portions 350 substantially similar to

enlarged portions 88 shown in Fig. 2. Other features of intramedullary nail 340 are the same

as or similar to intramedullary nail 14 discussed above.

[0048] Another alternative embodiment intramedullary nail 360 is shown in Fig. 16.

Intramedullary nail 360 includes elongated body 362 having transverse bore 364 and

reinforcing means 366 positioned adjacent to lateral opening 368. Transverse bore 364

includes substantially cylindrical portion 370 and slots 372. Reinforcing means 366 includes

bulges or enlarged portions 374 substantially similar to enlarged portions 88 shown in Fig. 2.

Other features of intramedullary nail 340 are the same as or similar to intramedullary nail 14

discussed above.



[0049] Intramedullary nail 14 may also be configured and utilized in accordance with

the teachings of U.S. Patent No. 5,034,013, entitled INTRAMEDULLARY NAIL, issued

July 23, 1991; U.S. Patent No. 5,122,141, entitled MODULAR INTRAMEDULLARY

NAIL, issued June 16, 1992; U.S. Patent No. 5,645,545, entitled SELF-REAMING

INTRAMEDULLARY NAIL AND METHOD OF USING THE SAME, issued July 8, 1997;

U.S. Patent No. 4,275,717, entitled INTRAMEDULLARY FIXATION DEVICE FOR

FRACTURED TUBULAR BONES, issued June 30, 1981; U.S. Patent No. 4,781,181,

entitled BORE SENSOR FOR INTRAMEDULLARY NAIL AND CORRESPONDING

INTRAMEDULLARY NAIL, issued November 1, 1988; U.S. Patent No. 4,969,889, entitled

INSTRUMENT FOR LOCATING A HOLE, issued November 13, 1990; U.S. Patent

No. 7,144,399, entitled INSTRUMENTATION GUIDE FOR ORTHOPEDIC SURGERY,

issued December 5, 2006; and U.S. Patent Application No. 10/682,745, entitled BONE

FIXING SYSTEM, filed October 9, 2003, the entire disclosures of which are hereby

expressly incorporated by reference herein. Further, intramedullary nail 14 may also be

configured and utilized in accordance with the teachings of the surgical techniques and

product descriptions set forth in attached Exhibit B, i.e., Zimmer® ITST™

Intertrochanteric/Subtrochanteric Fixation IM Nail System; Zimmer® ITST™

Intertrochanteric/Subtrochanteric Fixation IM Nail System; M/DN® Intramedullary

Fixation; M/DN® Femoral Interlocking &Recon Nail Intramedullary Fixation Surgical

Technique; M/DN® Femoral Retrograde Intramedullary Fixation Surgical Technique;

M/DN® MIS™ Intramedullary Femoral Fixation Surgical Technique; M/DN® Tibial and

Humeral Intramedullary Fixation Surgical Technique; M/DN® Tibial Intramedullary Nail

Utilizing the MIS™ Tibial Guide Surgical Technique; Zimmer Sirus® Intramedullary Nail

System; Sirus® Intramedullary Femur Nail System Surgical Technique; and Sirus®

Intramedullary Tibia Nail System Surgical Technique, copies of which are provided in U.S.

Patent Application Serial No. 60/931,783, which is hereby expressly incorporated by

reference herein.

[0050] While this invention has been described as having a preferred design, the

present invention can be further modified within the spirit and scope of this disclosure. This

application is therefore intended to cover any variations, uses, or adaptations of the invention

using its general principles. Further, this application is intended to cover such departures

from the present disclosure as come within known or customary practice in the art to which

this invention pertains and which fall within the limits of the appended claims.



WHAT IS CLAIMED IS:

1. An intramedullary nail (14, 150, 180, 210, 240, 270, 300, 340, 360)

configured for receipt in a long bone (12), comprising:

an elongated body (38, 182, 212, 242, 272, 302, 342, 362) having a transverse

bore (28, 166, 184, 214, 244, 274, 304, 344, 364) extending therethrough and configured to

receive a transverse member (16) extending from the transverse bore, wherein the elongated

body includes an enlarged portion (88, 152, 192, 220, 250, 282, 312, 350, 374) positioned

adjacent to the transverse bore.

2. The intramedullary nail of Claim 1, wherein the elongated body includes an

opening (32) to the transverse bore, the opening has a distal half (90) and a proximal half

(92), and the enlarged portion is positioned adjacent to the proximal half.

3. The intramedullary nail of Claim 1, wherein the elongated body includes a

first segment (74) extending from a distal extent (81) of the transverse bore to a proximal

extent (80) of the transverse bore and including the enlarged portion, a second segment (76)

immediately proximal to the transverse bore, and a third segment (78) immediately distal to

the transverse bore, the first segment has an exterior profile (86) larger than the exterior

profiles (82, 84) of the second and third segments.

4. The intramedullary nail of Claim 3, wherein the exterior profiles of the second

and third segments are substantially circular.

5. The intramedullary nail of Claim 1, wherein the transverse bore includes a

longitudinal axis and the enlarged portion includes a ridge (99, 192, 254, 314) extending

substantially parallel to the longitudinal axis.

6. The intramedullary nail of Claim 1, wherein the elongated body includes

another enlarged portion (88, 152, 192, 220, 250, 282, 312, 350, 374) positioned adjacent to

the transverse bore.

7. The intramedullary nail of Claim 6, wherein the elongated body includes a

substantially cylindrical portion (94, 156, 194) and the enlarged portions are positioned

adjacent to the substantially cylindrical portion.

8. The intramedullary nail of Claim 7, wherein the elongated body includes a

longitudinal axis (44) and each enlarged portion include a radial apex (96, 198, 222, 256, 284,

316) and at least one slope (98, 200, 224, 258, 286, 318, 320) extending in a longitudinal and

radially inward direction.

9. An intramedullary nail (14, 150, 180, 210, 240, 270, 300, 340, 360)

configured for receipt in a long bone (12), comprising:



an elongated body (38, 182, 212, 242, 272, 302, 342, 362) having a transverse

bore (28, 166, 184, 214, 244, 274, 304, 344, 364) extending therethrough and configured to

receive a transverse member (16) extending from the transverse bore, wherein the elongated

body includes a first segment (74) extending from a distal extent (81) of the transverse bore

to a proximal extent (80) of the transverse bore, a second segment (76) immediately proximal

to the transverse bore, and a third segment (78) immediately distal to the transverse bore, the

first segment includes a bulge (88, 152, 192, 220, 250, 282, 312, 350, 374) positioned

adjacent to the transverse bore.

10. The intramedullary nail of Claim 9, wherein the second and third segments are

substantially cylindrical.

11. The intramedullary nail of Claim 9, wherein the first segment has a maximum

outer profile (86) and the second and third segments have maximum outer profiles (82, 84)

that fit within the maximum outer profile of the first segment.

12. The intramedullary nail of Claim 9, wherein the first segment includes a

longitudinal axis (44) and a plane including in the longitudinal axis that divides the first

segment into a medial portion and a lateral portion, and the bulge extends to the plane.

13. The intramedullary nail of Claim 12, wherein the bulge includes an apex (96,

198, 222, 256, 284, 316) and a longitudinally and radially inwardly extending slope (98, 200,

224, 258, 286, 318, 320).

14. An intramedullary nail (14, 150, 180, 210, 240, 270, 300, 340, 360)

configured for receipt in a long bone (12), comprising:

an elongated body (38, 182, 212, 242, 272, 302, 342, 362) having a segment

including a transverse bore (28, 166, 184, 214, 244, 274, 304, 344, 364) extending

therethrough and configured to receive a transverse member (16) extending from the

transverse bore, wherein the elongated body includes means (40, 186, 216, 246, 276, 306,

346, 366) for reinforcing the segment.

15. The intramedullary nail of Claim 14, wherein the reinforcing means includes

an apex (96, 198, 222, 256, 284, 316) and a longitudinally and radially inwardly extending

slope (98, 200, 224, 258, 286, 318, 320).

16. The intramedullary nail of Claim 15, wherein the elongated body includes a

first edge (112) defining a lateral opening (32) into the transverse bore and a second edge

( 114) defining a medial opening (36) into the transverse bore, the first edge includes a distal-

most portion (116) positioned at a first longitudinal (120) position and a proximal-most



portion (118) positioned at a second longitudinal position (122), and the apex is positioned

longitudinally between the first longitudinal position and the second longitudinal position.

17. The intramedullary nail of Claim 14, wherein the elongated body includes a

longitudinal axis (44) and the reinforcing means includes a ridge (99, 192, 254, 314)

extending at least partially in a transverse direction.

18. The intramedullary nail of Claim 17, wherein the ridge extends at least

partially in a longitudinal direction.

19. The intramedullary nail of Claim 14, wherein the elongated body includes a

longitudinal axis (44) and the reinforcing means includes a ridge (99, 192, 254, 314)

extending at least partially in a longitudinal direction.

20. A method of treating a long bone (12), comprising the steps of

implanting an intramedullary nail (14, 150, 180, 210, 240, 270, 300, 340, 360) into a

long bone, the intramedullary nail including an elongated body (38, 182, 212, 242, 272, 302,

342, 362) having a transverse bore (28, 166, 184, 214, 244, 274, 304, 344, 364) and an

enlarged portion (88, 152, 192, 220, 250, 282, 312, 350, 374) positioned adjacent to the

transverse bore; and

positioning a transverse member (16) into the transverse bore.

21. The method of Claim 20, wherein the enlarged portion includes an apex (96,

198, 222, 256, 284, 316) and a longitudinally and radially inwardly extending slope (98, 200,

224, 258, 286, 318, 320) extending between the elongated body and the apex.

22. The method of Claim 20, further comprising the step of providing the long

bone with a prepared passage (18) to receive the intramedullary nail during the implanting

step, wherein the enlarged portion and the body cooperate to define a nail width and the

prepared passage includes a passage width proximal of the enlarged portion that is less than

the nail width.

















A. CLASSIFICATION OF SUBJECT MATTER
INV . A61B17/78 A61B17/72

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the exient that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication where appropriate of the relevant passages Relevant to claim No

DE 43 18 150 Al (ENDOCARE AG [CH]) 1-4,9-16
8 December 1994 (1994-12-08)
column 8 , line 49 - line 64; figures 1,2

US 2005/055024 Al (JAMES ANTHONY H [US] ET 1,2,6-9,
AL) 10 March 2005 (2005-03-10) 11-15,19
cited in the application
figures 1-6

D Further documents are listed in the continuation of Box C See patent family annex

• Special categories of cited documenls
"T" later document published after the international filing date

or pπorrty date and not in conflict with the application but
"A" document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
"E- earlier document but published on or after the international 1X" document of particular relevance the claimed invention

filing date cannot be considered novel or cannot be considered to
"L1 document which may throw doubls on prionly claιm(s) or involve an inventive step when the document is taken alone

which is cited to establish the publication date of another "Y" document of particular relevance, the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use exhibition or document is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art

later than the priority date claimed "&■ document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

13 August 2008 22/08/2008

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P B 5818 Patentlaan 2
NL - 2280 HV Ri|swi|k

TeI (+31-70) 340-2040, Tx 3 1 651 epo nl,
Fax (+31-70) 340-3016 Hamann, Joachim

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNAT

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons

Claims Nos 20-22
because they relate to subject matter not required to be searched by this Authority, namely

Rule 39. 1 (iv ) PCT - Method for treatment of the human or animal body by

surgery

Claims Nos
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically

3 Claims Nos
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6 4(a)

Box No III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows

1 As all required additional search fees were timely paid by the applicant this international search report covers allsearchable
claims

As all searchable claims could be searched without effort justifying an additional fees this Authority did not invite payment of
additional fees

As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees were paid, specifically claims Nos

No required additional search fees were timely paid by the applicant Consequently, this international search report is
restricted to the invention first mentioned in the claims it is covered by claims Nos

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation

No protest accompanied the payment of additional search fees

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



Patent document Publication Patent family Publication
cited in search report date member(s) date

DE 4318150 Al 08-12-1994 AT 157235 T 15-09- 1997
AT 243469 T 15-07- 2003

WO 9427508 A2 08-12- 1994
EP 0701419 Al 20-03- 1996
ES 2108998 T3 01-01- 1998
FI 955747 A 01-12- 1995

JP 9509333 T 22-09- 1997
NO 954857 A 29-01- 1996
SG 43013 Al 17-10- 1997

US 5713902 A 03-02- 1998

US 2005055024 Al 10-03-2005 AT 382300 T 15-01- 2008

AU 2004272038 Al 24-03- 2005
AU 2004272039 Al 24-03- 2005
CA 2536045 Al 24-03- 2005
CA 2536049 Al 24-03- 2005
DK 1663037 T3 19-05- 2008

EP 1663037 Al 07-06- 2006

EP 1663038 Al 07-06- 2006
ES 2297487 T3 01-05- 2008
JP 2007515194 T 14-06- 2007

JP 2007504861 T 08-03- 2007
US 2008004623 Al 03-01- 2008
US 2005149024 Al 07-07- 2005

US 2005149025 Al 07-07- 2005

WO 2005025436 Al 24-03- 2005

WO 2005025437 Al 24-03- 2005

Form PCT/ISA/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

