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FLEXBLE INTRAMEDULLARY ROD 

BACKGROUND OF THE INVENTION 

0001 Joint replacement surgery (arthroplasty) is often 
performed on the knee. In a total knee arthroplasty (TKA), the 
diseased cartilage surfaces of the thighbone (femur), the shin 
bone (tibia) and the kneecap (patella) are replaced by pros 
thetic components. Most of the other structures of the knee, 
Such as the connecting ligaments, remain intact. This Surgical 
procedure requires alignment of the femoral and tibial com 
ponents to a vertical or mechanical axis of the limb. The 
procedure also requires enlarging the canal in the femur 
called a femoral medulla as well as enlarging the canal in the 
tibia called the tibial medulla. When the femoral and tibia 
bones are fully extended (i.e., the knee joint is in extension), 
a proximal-distal axis drawn through the center of a femoral 
head (proximal femur) passes through the knee joint in a 
healthy knee and along the tibial canal to the ankle joint. This 
proximal-distal axis is called the mechanical axis, and it is 
along this axis that a load is transmitted. However, the axis of 
the femoral medulla may lie at an angle of up to 7 degrees to 
this mechanical axis along the coronal plane. The femoral 
medulla has an anterior bow along a plane parallel to the 
Sagittal plane. The bow represents a concavity facing in the 
posterior direction and serves to increase the space for lodg 
ment of the soft tissue masses during knee flexion. Knee 
flexion refers to rotation of the femur with respect to the tibia. 
As part of a Surgical procedure to replace the distal femur, a 
surgical device called an intramedullary (IM) rod is inserted 
into the femoral medulla. A cutting block is then mounted 
onto the rod and placed against the distal portion of the femur. 
The cutting block provides cutting guide Surfaces for making 
the required cuts on the distal femur Such as distal, posterior, 
anterior, posterior chamfer and anterior chamfer cuts. It is 
important that the rod provide an accurate reference for the 
cutting block. 

SUMMARY OF THE INVENTION 

0002 The present application provides an improved 
intramedullary (IM) rod. The rod of the present application 
includes cutouts which allow the rod to flex along a plane 
parallel to the Sagittal plane but remain relatively rigid along 
the coronal plane. Thus the rod is adapted to conform to the 
natural anatomical bow along a plane parallel to the Sagittal 
plane of the femoral medulla. This feature provides proper 
orientation of the cutting block which improves the accuracy 
of cuts such as the distal cut of the distal femur. This provides 
the proper orientation of a femoral component such as a 
replacement knee and thus an improved knee replacement 
Surgical procedure. 
0003. In one aspect of the present application, disclosed is 
a Surgical instrument for insertion into a canal bowed in one 
plane. The Surgical instrument has a longitudinal axis dis 
posed on a first plane and one or more cutouts formed in at 
least a portion of a length of the rod and on opposite sides of 
the first plane. The rod is flexible along a second plane which 
is co-planar with the bowed canal plane and which is disposed 
on the longitudinal axis and perpendicular to the first plane. 
0004. In one or more embodiments, the elongated rod may 
be generally solid and the rod may be substantially rigid along 
the first plane. The rod may be capable of resiliently flexing 
along the second plane in a range from a radius of about 0 to 
degrees to 9 degrees. The cutouts may include one or more 
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grooves extending along at least a portion of the longitudinal 
axis and on opposite sides of the first plane. The cutouts may 
have a generally flat shape extending along at least a portion 
of the longitudinal axis and on opposite sides of the first 
plane. The cutouts may have a generally semi-circular cross 
sectional shape along the second plane. The rod may have a 
first end adapted for insertion into the canal of a bone and a 
second end adapted for attachment to a tool to Support the rod. 
0005. In another aspect of the present application, dis 
closed is a method of using a Surgical instrument using the rod 
as described above. In yet another aspect of the present appli 
cation, disclosed is a Surgical instrument kit that includes a 
rod as described above and a tool adapted to attach to the rod. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 FIG. 1 shows an elevational view of a rod in accor 
dance with an embodiment of the present application. 
0007 FIG. 2 shows a cutaway, top view of the rod of FIG. 
1. 
0008 FIG. 3 shows a cutaway, close up view of the rod of 
FIG 1. 
0009 FIG. 4 shows an enlarged view showing the cutouts 
of the rod of FIG. 1. 
0010 FIG. 5 shows a cross-sectional view taken along 
section line A-A of the rod of FIG. 3. 
0011 FIG. 6 shows a detailed view of a portion of the rod 
of FIG. 3. 
0012 FIG.7 shows a side view of a rod in accordance with 
another embodiment of the present application. 
0013 FIG. 8 shows an enlarged view showing the cutouts 
of the rod of FIG. 7. 
0014 FIG. 9 shows a cross-sectional view taken along 
Section line B-B of the rod of FIG. 8. 
0015 FIG. 10 shows a side view of a rod in accordance 
with yet another embodiment of the present application. 
0016 FIG. 11 shows an enlarged view showing the cutouts 
of the rod of FIG. 10. 
0017 FIG. 12 shows a cross-sectional view taken along 
Section line C-C of the rod of FIG. 11. 
0018 FIG. 13 shows a side view of a rod in accordance 
with another embodiment of the present application. 
(0019 FIG. 14 shows a perspective view of the rod of FIG. 
13. 
0020 FIG. 15 shows a detailed view of a leading portion E 
of the rod of FIG. 14. 
0021 FIG. 16 shows a cross-sectional view taken along 
Section line D-D of the rod of FIG. 13. 
0022 FIG. 17 shows a surgical kit in accordance with an 
embodiment of the present application. 
0023 FIG. 18 shows a view of a distal femur of a femur 
bone in preparation for having an entrance hole formed 
thereon for a Surgical procedure in accordance with an 
embodiment of the present application. 
0024 FIG. 19 shows another view of the femur bone of 
FIG. 18 with the entrance hole being formed. 
0025 FIG. 20 shows another view of the femur bone of 
FIG. 19. 

0026 FIG. 21 shows a femoral medulla of a femur bone 
formed along a plane parallel to the Sagittal plane. 
(0027 FIG.22 shows the bone of FIG.21 along the coronal 
plane. 
(0028 FIG. 23 shows the rod of the kit of FIG. 17 being 
inserted in the bone of FIG. 21 along a plane parallel to the 
Sagittal plane. 
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0029 FIG. 24 is a view of the bone of FIG. 23 along the 
coronal plane. 
0030 FIG. 25 shows a close up view of FIG. 24. 
0031 FIG. 26 shows the adjustment of the rod in the bone 
of FIG. 25. 
0032 FIG. 27 is another view of FIG. 26. 
0033 FIG. 28 shows a view of the bone of FIG. 25 with a 
cutting block attached to the rod. 

DETAILED DESCRIPTION 

0034 FIGS. 1-6 show a surgical instrument 100 in accor 
dance with an embodiment of the present application. The 
Surgical instrument comprises an intramedullary (IM) rod 
100 having an elongated rod body 102 for insertion into the 
femoral medulla for alignment purposes during a Surgical 
procedure such as total knee arthroplasty (TKA). The rod 
body 102 has a longitudinal axis 104 extending through the 
center of the rod body and extending along the length 106 of 
the rod body. The longitudinal axis 104 is disposed on a first 
plane 108 and a second plane 110 which is perpendicular to 
the first plane. One or more first cutouts 112 and second 
cutouts 114 are formed in at least a portion of the length 106 
of the rod and symmetrically on opposite sides 105,107 of the 
first plane 108. The cutouts 112, 114 may permit the rod 100 
to be resiliently flexible along the second plane 110 and 
substantially rigid along the first plane 108. 
0035. In one embodiment, the rod 100 is configured for 
insertion into a bowed canal of bone such as the femoral 
medulla of the femur bone of a human body. The first plane 
108 corresponds to a frontal or coronal plane that separates a 
human body into anterior and posterior parts. The second 
plane 110 corresponds to a plane parallel to the Sagittal plane 
which separates a human body into left and right side parts. 
The top side 105 of the rod corresponds to the anterior side or 
Ventral side corresponding to the side closer to the anterior 
surface of the body. The bottom side 107 of the rod corre 
sponds to the posterior or dorsal side corresponding to the 
side closer to the posterior surface of the body. In one embodi 
ment, the femoral medulla bows or bends along a plane par 
allel to the Sagittal plane along an axis but remains relatively 
straight along the coronal plane. The rod is configured for 
insertion into the femoral medulla and for bending or con 
forming to the bowing of the femoral medulla along a plane 
parallel to the Sagittal plane and for remaining Substantially 
rigid along the coronal plane, as explained in further detail 
below. 
0036. The rod body 102 has an insertion portion 117 at a 

first end 116 adapted for insertion into the femoral medulla 
through an opening at the base of the femur. In one embodi 
ment, the insertion portion 117 is tapered with the narrow 
portion extending away from the rod. An attachment portion 
119 at a second end 118 of the rod is adapted for attachment 
to a tool (not shown) to Support the rod and to urge the rod into 
the femoral medulla. In one embodiment, the attachment 
portion 119 has a generally hexagonal cross-sectional shape 
for attachment to a matching recess of a tool. The rod body 
102 can be composed of stainless steel, titanium, a biocom 
patible material, or a combination thereof. The rod body 102 
can be a solid rod or have a hollow center. 
0037. The first cutouts 112 are shown as having a gener 
ally semi-circular shape and a concave Surface 120 about the 
second plane. However, other shapes are contemplated Such 
as triangular shapes and other Surfaces such as uneven Sur 
faces. The cutouts 112 have a radius 124 of about 0.095 
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inches. The cutouts 112 are spaced apart from each other 
along the longitudinal axis 104 by a distance of about 0.750 
inches between the centers of the cutouts. The cutouts 112 are 
spaced apart from each other about both sides of the second 
plane 110 by a distance 130 of about 0.10 inches. The second 
cutouts 114 are shown as grooves having a generally square 
cross-sectional shape along the longitudinal axis 104. How 
ever, it is contemplated that second cutouts 114 can have other 
shapes such as a triangular cross-sectional shape. The second 
cutouts 114 extend along the longitudinal axis 104 and at least 
a portion of the length of the rod body 102. The cutouts 114 
have a width of about 0.125 inches shown by arrow 128. The 
length 106 of the rod body 102 is about 16 inches but the rod 
can have a length in the range from about 11 to 16 inches. The 
rod body 102 has a diameter of about 5/16 (0.0625) inches and 
a central core thickness 130 of about 0.100 inches. Other 
diameters are contemplated such as /4" or %". It will be 
appreciated that other sizes, shapes and configurations are 
contemplated. 
0038 FIGS. 7-9 show a surgical instrument comprising an 
IM rod 200 having an elongated rod body 202 in accordance 
with another embodiment of the present application. The rod 
200 is similar to the rod 100 of FIGS. 1-6 in that both rods are 
configured for insertion into the femoral medulla. For 
example, the rod body 202 has a longitudinal axis 204 
through the center of the rod and extending along the length of 
the rod. The longitudinal axis 204 is disposed on a first plane 
208 and a second plane 210 which is perpendicular to the first 
plane. The rod body 202 has a first end 216 adapted for 
insertion into the femoral medulla and a second end 218 
adapted for attachment to a tool. 
0039. However, the rod body 202 has cutouts 214 formed 
at least on a portion of the length of the rod and symmetrically 
on opposite sides 205, 207 of the first plane 208, unlike the 
combination of cutouts 112, 114 of rod 102 of FIGS. 1-2. 
However, like the cutouts 112,114 of rod 102, the cutouts 214 
also permit the rod 202 to be resiliently flexible along the 
second plane 210 and Substantially rigid along the first plane 
208. The shape of the cutouts 214 is similar to those of the 
cutouts 114 of FIGS. 1-6. For example, the cutouts 114 are 
grooves having a generally square cross-sectional shape 
along the longitudinal axis 204. The cutouts 214 have a width 
228 of about 0.125 inches and a central core thickness 230 of 
about 0.100 inches. The other characteristics of the rod 200 
are similar to those of rod 100 and are not repeated for sim 
plicity. 
0040 FIGS. 10-12 show a surgical instrument comprising 
a rod 300 having an elongated rod body 302 in accordance 
with another embodiment of the present application. The rod 
300 is similar to the rod 100 of FIGS. 1-6 in that both rods are 
configured for insertion into the femoral medulla. For 
example the rod 302 has a longitudinal axis 304 which is 
disposed on a first plane 308 and a second plane 310 which is 
perpendicular to the first plane. The rod 302 has a first end 316 
and a second end 318. However, the rod 302 only has cutouts 
315 formed in at least a portion of the length of the rod and 
symmetrically on opposite sides 305, 307 of the first plane 
308, unlike the combination ofcutouts 112,114 of the rod 102 
of FIGS. 1-2. However, like the cutouts 112, 114 of rod 102, 
the cutouts 315 also permit the rod 302 to be resiliently 
flexible along the second plane 310 and substantially rigid 
along the first plane 308. However, the shape of the cutouts 
315 is different than that of the cutouts 112, 114 of FIGS. 1-6. 
For example, the cutouts 315 form flat surfaces along the 
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longitudinal axis 304 and extend at least a portion of the 
length of the rod 302. The rod 302 has a central core thickness 
330 of about 0.100 inches. The other characteristics of the rod 
300 are similar to those of rod 100 and are not repeated for 
simplicity. 
0041 FIGS. 13-16 show a surgical instrument 400 having 
an elongated rod body 402 in accordance with another 
embodiment of the present application. The rod 400 is similar 
to the rod 100 of FIGS. 1-6 in that both rods are configured for 
insertion into the femoral medulla. For example, the rod body 
402 has a longitudinal axis 404 through the center of the rod 
body and extending along the length of the rod body. The 
longitudinal axis 404 is disposed on a first plane 408 and a 
second plane 410 which is perpendicular to the first plane. 
The rod body 402 has a first end 416 adapted for insertion into 
the femoral medulla and a second end 418 adapted for attach 
ment to a tool. 

0042. The rod body 402 includes first cutouts 412 formed 
at least on a portion of the length of the rod and symmetrically 
on opposite sides 405, 407 of the first plane 408, like the 
cutouts 112 of rod 102 of FIGS. 1-2. However, the rod body 
402 includes two cutouts 414 on opposite sides 405, 407 of 
the first plane, unlike a single cutout 114 of rod body of FIGS. 
1-6. For example, the cutouts 412 have a semicircular shape 
with a curved surface 420. In addition, the two cutouts 414 are 
offset from each other by an angle, Such as 45 degrees from a 
center of the cutouts, unlike the cutout 114 of the rod body 
102 which has a base side that is parallel to the first plane. 
However, like the cutouts 112, 114 of the rod body 102, the 
cutouts 412,414 of the rod body 402 also permit the rod body 
402 to be resiliently flexible along the second plane 410 and 
substantially rigid along the first plane 408. The shape of the 
cutouts 412, 414 is similar to that of the cutouts 112, 114 of 
the rod of FIGS. 1-6 and is not described further for simplic 
ity. The other characteristics of the rod 400 are similar to those 
of rod 100 and are not repeated for simplicity. 
0043. The rods of the present application can be made 
using well known metalworking techniques. For example, in 
one embodiment, a metal working lathe can be used to form 
the cutouts of the rods. The lathe can use computer controlled 
techniques, such as computer numerically controlled (CNC) 
features, for increased accuracy and mass production of the 
rods. The lathe can be connected to a bar feeder mechanism to 
efficiently handle the rods including loading the rods onto the 
lathe. The lathe can also employ “live' tooling techniques to 
produce the various forms of cutouts of the rods. For example, 
the live tooling techniques can produce the semi-circular type 
cutouts 112 and the groove type cutouts 114 of the rod of FIG. 
1 

0044 FIG. 17 shows a surgical instrument kit 500 in 
accordance with an embodiment of the present application. 
The kit 500 comprises a tool 502, known as an “introducer, 
capable of Supporting a rod of the present invention, such as 
rod 100 of FIGS. 1-6. The tool 502 has an attachment portion 
504 for attachment to the attachment portion 119 at the distal 
end 118 of the rod 100. In one embodiment, the attachment 
portion 504 can be adapted to receive the attachment portion 
119 of the rod 100 to provide a detachable locking mecha 
nism. For example, the attachment portion 504 of the tool 502 
can include a recess with a hexagonal shape and the attach 
ment portion 119 of the rod 100 can have a hexagonal shape 
that is complementary to the shape of the attachment portion 
504 of the rod. In another embodiment, the attachment por 
tion 119 of the rod 100 can be indexed with the attachment 
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portion 504 of the tool to ensure proper alignment of the rod 
with the tool. This feature also may help ensure that the rod is 
properly aligned in the femoral medulla. 
0045. The tool 502 can also have a handle 506 for gripping 
the tool, rotating the rod, or for other purposes. In one 
embodiment, the handle 506 can rotate about its central axis 
to rotate the attached rod. In one embodiment, the tool 502 
includes a femoral alignment guide 508 coupled between the 
rod 100 and the handle 506. As explained below, the femoral 
alignment guide 508 helps align the rod 100 with respect to 
the femoral medulla of a femur. 
0046 FIGS. 18-28 show portions of a surgical procedure 
that include using the rod 100 of FIGS. 1-6 in accordance with 
an embodiment of the present application. It should be under 
stood that any of the other rods of the present application can 
be used. In one example, the Surgical procedure includes total 
knee arthroplasty (TKA) of the knee (i.e., knee replacement) 
which involves the resection of portions of the femur and tibia 
using a cutting block and attachment a knee prosthesis to the 
resected area. Alignment of the cutting block with respect to 
the femur is critical to the procedure. As explained below in 
detail, the rod and the techniques for using the rod of the 
present application may help improve such alignment. As 
explained below, the Surgical procedure involves, generally, 
forming an entrance hole and a femoral medulla in the distal 
femur, inserting and aligning the rod in the femoral medulla, 
attaching a cutting block to the rod to make cuts to the distal 
femur, and mounting the femoral components to the prepared 
distal femur. 
0047 Referring to FIG. 18, shown is a first step in the 
Surgical procedure which includes forming an entrance hole 
608 in a distal femur 620 of a femur bone 600. This includes 
locating the position of the entrance hole 608 in the distal 
femur. In one embodiment, the entrance hole can be located 
between condyles 606 and an intercondylar notch 618 of the 
distal femur 620. In one embodiment, the entrance hole can be 
located as close as possible to a posterior cruciate ligament 
(PCL) (not shown). In another embodiment, the entrance hole 
can be located slightly medial, in the direction shown by 
arrow 616, to a midline axis 614 of the distal femur. Although 
not shown, other steps can be performed in preparation for 
forming the entrance hole 608. For example, the tibia (not 
shown) can be resected and the patellar (not shown) can be 
everted to provide space for the formation of the entrance hole 
as well as the femoral medulla. In addition, the identification 
of landmarks to help locate the position of the entrance hole 
can be aided by the removal of osteophytes (not shown) from 
the margins of the intercondylar notch 618. 
0048 FIGS. 19 and 20 show the next step in the surgical 
procedure which includes the formation of the entrance hole 
608 in the distal femur 620. Once the location has been 
determined of where the entrance hole 608 is to be made, as 
explained above, the entrance hole 608 can then be formed. 
This includes using a drill device 700 comprising a drill bit 
704 attached to a drill handle 702 (partially shown) well 
known in the art. Once the drill device 700 is assembled, the 
free end of the drill 704 is placed against the distal femur at the 
location at which the entrance hole 608 is to be made. The 
femur 600 has a mechanical axis 610 and an anatomical axis 
604 which is offset from the mechanical axis 610 by approxi 
mately 7 degrees. The drill 704 is aligned with the mechanical 
axis 610. The drill device 700 is then advanced into the 
location of the entrance hole 608 and manipulated to create 
the entrance hole 608. As explained below, the femoral 
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medulla can be formed using drill device 700 except with a 
different drill adapted to make the femoral medulla, as 
explained below in detail. 
0049 Referring to FIGS. 21 and 22, the next step in the 
Surgical procedure involves enlarging the femoral medulla 
610 in the femur bone. FIG. 21 shows a cutaway view of the 
femur bone 600 along a plane parallel to the sagittal plane and 
FIG. 22 shows a cutaway view of the femur bone 600 along 
the coronal plane. The bone 600 has an anterior side 605 
facing closer to the anterior Surface of a human body and a 
posterior side 607 facing closer to a posterior surface of a 
human body. As explained above, the drill device can be used 
to form the entrance hole 608. Once the entrance hole 608 is 
formed, a drill (reamer) device, such as drill device 700 with 
an appropriate drill for forming the femoral medulla (FIG. 
20), can be used to form femoral medulla 610. The femoral 
medulla 610 can beformed as a canal through a portion of the 
interior of the bone sufficient to accommodate the length of 
the rod. FIG.22 shows the bone 600 along the coronal plane 
with a vertical axis 604 drawn perpendicular to the distal end 
620 of the femur which extends through the center of the bone 
600 and is aligned with the center of the femoral medulla 610. 
FIG. 21 shows the bone 600 along a plane parallel to the 
sagittal plane with the femoral medulla 610 having an anterior 
bone cortex 615 and a posterior bone cortex 617. The center 
of the femoral medulla 610 is offset from the vertical axis 604 
in a radius in the range from about 0 degrees to about 9 
degrees shown by arrow 612. In other words, the femoral 
medulla 610 bows or bends toward the posterior side 607 of 
the bone along a plane parallel to the Sagittal plane but 
remains relatively straight along the coronal plane. As 
explained below, the rod of the present invention, when 
inserted in the femoral medulla, conforms to the bow of the 
femoral medulla along a plane parallel to the Sagittal plane 
and remains relatively straight along the coronal plane. 
0050 Turning to FIGS. 23-25, the next step in the surgical 
procedure involves inserting the rod 100 into the femoral 
medulla 610. This includes using the surgical kit 500 of FIG. 
17 to insert the rod 100 into the femoral medulla 610. For 
example, in one embodiment, the attachment portion 119 at 
the second end 118 of the rod 100 can be attached to the 
attachment portion 504 of the tool 502. Once the tool 502 is 
properly attached to the rod 100, the rod can be aligned within 
the femoral medulla 610 such that the anterior portion 105 of 
the rod faces the anterior bone cortex 615 of the femoral 
medulla 610 and the posteriorportion 107 of the rod faces the 
posterior bone cortex 617. This alignment helps the rod to be 
easily inserted into the femoral medulla with relatively little 
resistance. As explained above, the rod 100 is adapted to flex 
along a plane parallel to the Sagittal plane and conform to the 
bow of the femoral medulla 610. 

0051. Once the rod 100 is aligned with the femoral 
medulla 610, the rod 100 can be inserted into the femoral 
medulla 610 using the tool 502. In one embodiment, this can 
be accomplished by applying a force to one end of the handle 
506 of the tool and urging the tool 502 towards the femoral 
medulla 610 thereby inserting the rod 102 into the femoral 
medulla. The handle 506 can be rotated about axis 604 to 
orient the rod according to aparticular angle. As the rod enters 
the femoral medulla 610, the anterior bone cortex 615 of the 
femoral medulla 610 contacts the anterior portion 105 of the 
rod causing the rod to flex along a plane parallel to the Sagittal 
plane and conform to the bow of the femoral medulla 610. 
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0052 Turning to FIGS. 26 and 27, the next step in the 
procedure involves aligning the rod with respect to the femo 
ral medulla 610. Referring to FIG. 26, this alignment can 
include adjusting the position of the rod along a plane parallel 
to the Sagittal plane. In one embodiment, the handle can be 
rotated about the mechanical axis 604 in the direction shown 
by arrow 512. The handle is rotated in a manner to orientate a 
longitudinal axis 510 of the handle 506 with the condyles 606 
such that the handle 506 is arranged approximately parallel to 
an axis 630 of the condyles. In this regard, the handle 506 and 
the condyles 606 are arranged approximately perpendicular 
to the bow of the femoral medulla 610 and parallel to the 
coronal plane. 
0053. The position of the rod can also be adjusted along 
the coronal plane, as shown in FIG. 27. In one embodiment, 
the rod can be adjusted to establish an appropriate valguS/ 
Varus angle with respect to the distal femur along the coronal 
plane. In one embodiment, the alignment guide 508 can be 
used for either the left or right femur and can be set to angles 
between 2 and 9 degrees of the valgus. In one embodiment, 
the angle is set to a value between 5 and 7 degrees. The 
alignment guide 508 is set to a particular angle by pulling 
back on an adjustment knob and placing it onto an appropriate 
notch of the guide. The alignment guide 508 can then be 
advanced, along with the rod which is attached thereto, 
slowly into in the femoral medulla until a desired depth of the 
femoral medulla has been reached. This ensures that the 
alignment guide 508 is flush against a prominent condyle. In 
addition, the handle 506 can be aligned with the condyles as 
explained above. 
0054 Turning to FIG. 28, the next step in the surgical 
procedure includes making the cuts to the distal femur. In one 
embodiment, this process includes the step of detaching the 
tool 502 from the rod 102 and leaving the rod inserted in the 
femoral medulla 610. Once the tool has been detached, a 
cutting block 700 is mounted onto the rod 102 and placed 
against the distal surface 624 of the distal femur 620. The rod 
100 is oriented to provide a reference for making the cuts to 
the distal femur 620 including the distal cut. The resection or 
cuts are made in a manner to accommodate the knee prosthe 
sis. Once the cuts are made, the knee prosthesis (not shown) 
can be mounted onto the distal surface 624 of the distal femur 
using conventional techniques. 
0055. In another embodiment, an IM instrumentation 
technique can be used for orienting femoral components in 
the Sagittal plane. The technique includes a step of forming 
the entrance hole 608 as close as possible to a posterior 
cruciate ligament (PCL) (not shown) point at the distal femur 
620 as possible. In a subsequent step, a rod such as rod 100 
can be inserted into the entrance hole 608 and into the medulla 
610. As explained above, the rod is flexible along a plane 
parallel to the Sagittal plane and relatively rigid in the coronal 
plane which establishes an appropriate Varus/valgus angle. 
The rod 100 can be inserted into the hole in a manner such that 
it is orientated at about three degrees of external rotation with 
respect to the alignment guide. The technique further includes 
a step of establishing the Valgus angle and distal resection 
level. Once these are established, the distal cut will be aligned 
properly and oriented to conform or match the Sagittal bow. 
Once the distal cuts have been made, conventional femoral 
preparation techniques can be used. 
0056. In yet another embodiment, a navigation based tech 
nique can be used for orientating femoral components in the 
Sagittal plane. This technique includes a step of using a 
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patient's computed tomography (CT) scan data to determine 
an optimal Sagittal orientation for the femoral component. 
This may include establishing an orientation of the alignment 
guide to be offset at an angle with respect to the vertical or 
mechanical axis 604 based on the CT data. In a subsequent 
step, the CT scan data can be used to align the alignment guide 
in accordance with a predefined angle and then making the 
distal cuts in accordance with the predefined angle. Once the 
distal cuts have been made, conventional femoral preparation 
techniques can be employed. 
0057 The techniques of the present invention may provide 
various advantages. For example, in Some embodiments, the 
configuration of the rod conforms to the bow of the femoral 
medulla which allows for ease of insertion into the femoral 
medulla. This may permit the rod to be inserted into the 
medulla without having to increase the size of the entrance 
hole during the Surgical procedure. In addition, the rod can be 
inserted without having to shift or enlarge the entrance hole in 
an anterior direction. Moreover, the entrance hole can be 
drilled without having to “toggle” the drill device. Such tech 
niques may help reduce the occurrence of deviation of the 
Sagittal plane alignment of the rod and the cutting block 
which may help improve knee biomechanics. For example, 
proper orientation of the cutting block may result in correct 
orientation of the distal cuts, which in turn, determines the 
orientation of the femoral component such as a knee prosthe 
sis. Such techniques may also improve collateral ligament 
tension through flexion. In addition, the accuracy of the sizing 
of the femoral component may help reduce the occurrence of 
femoral size mismatching the tibial size which may result in 
improved posterior femoral fit as well as flexion. Such tech 
nique may also reduce the occurrence of over-stuffing the 
patella and reduce the propensity for anterior notching. 
0058 Although the invention herein has been described 
with reference to particular embodiments, it is to be under 
stood that these embodiments are merely illustrative of the 
principles and applications of the present invention. It is 
therefore to be understood that numerous modifications may 
be made to the illustrative embodiments and that other 
arrangements may be devised without departing from the 
spirit and scope of the present invention as defined by the 
appended claims. 

1. A Surgical instrument for insertion into a bowed canal of 
a bone, the canal bowed in one plane, the instrument com 
prising: 

an elongated rod having a longitudinal axis disposed on a 
first plane, and one or more cutouts formed in at least a 
portion of a length of the rod and on opposite sides of the 
first plane, wherein the rod is flexible along a second 
plane which is coplanar with the bowed canal plane and 
which is disposed on the longitudinal axis and perpen 
dicular to the first plane. 

2. The surgical instrument of claim 1, wherein the elon 
gated rod is generally solid. 

3. The surgical instrument of claim 1, wherein the rod is 
Substantially rigid along the first plane. 

4. The surgical instrument of claim 1, wherein the rod is 
capable of resiliently flexing along the second from a radius 
of about 0 to degrees to 9 degrees. 

5. The surgical instrument of claim 1, wherein the cutouts 
include one or more grooves extending along at least a portion 
of the longitudinal axis and on opposite sides of the first 
plane. 
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6. The surgical instrument of claim 1, wherein the cutouts 
have a generally flat shape extending along at least a portion 
of the longitudinal axis and on opposite sides of the first 
plane. 

7. The surgical instrument of claim 1, wherein the cutouts 
have a generally semi-circular cross-sectional shape along the 
second plane. 

8. The surgical instrument of claim 1, wherein the rod has 
a first end adapted for insertion into the canal of a bone and a 
second end adapted for attachment to a tool to Support the rod. 

9. A Surgical instrument kit comprising: 
an elongated rod for insertion into a bowed canal of a bone, 

the canal bowed in one plane, the rod having a longitu 
dinal axis disposed on a first plane, the rod is flexible 
along a second plane which is co-planar with the bowed 
canal plane and which is disposed on the longitudinal 
axis and perpendicular to the first plane, and the rod has 
a first end adapted for insertion into the bowed canal of 
a bone and a second end adapted for attachment to a tool 
to support the rod; and 

a tool having an attachment portion for attachment to the 
second end of the rod. 

10. The surgical instrument kit of claim 9, wherein the 
elongated rod is generally solid. 

11. The surgical instrument kit of claim 9, wherein the rod 
is Substantially rigid along the first plane. 

12. The surgical instrument kit of claim 9, wherein the rod 
is capable of resiliently flexing along the second plane from a 
radius of about 0 to degrees to 9 degrees. 

13. The surgical instrument kit of claim 9, wherein the 
cutouts include one or more grooves extending along at least 
a portion of the longitudinal axis and on opposite sides of the 
first plane. 

14. The surgical instrument kit of claim 9, wherein the 
cutouts have a generally flat shape extending along at least a 
portion of the longitudinal axis and on opposite sides of the 
first plane. 

15. The surgical instrument kit of claim 9, wherein the 
cutouts have a generally semi-circular cross-sectional shape 
along the second plane. 

16. The surgical instrument kit of claim 9, wherein the tool 
has a handle rotatably coupled to the attachment portion for 
rotating the rod. 

17. A method of using a Surgical instrument comprising: 
preparing a canal along a longitudinal axis of a bone, 

wherein the longitudinal axis is disposed on a first plane 
and a second plane, wherein the first plane and the Sec 
ond plane are perpendicular to each other, and wherein 
the canal is bowed along a plane which is co-planar with 
the second plane; and 

inserting an elongated rod into the canal, wherein the rod is 
resiliently flexible along the second plane which is co 
planar with the bowed canal plane and which is disposed 
on the longitudinal axis and perpendicular to the first 
plane; and 

bending the rod when at least a portion of the rod is inserted 
into the canal, the rod bends along the second plane of 
the canal such that the rod substantially conforms to the 
curved shape of the canal along the second plane of the 
canal. 

18. The surgical method of claim 17, further comprising 
attaching the tool to one of the rod. 
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19. The surgical method of claim 17, wherein the first canal 
of the bone is a femoral medulla of a femur bone of a human 
body. 

20. The surgical method of claim 19, wherein the first plane 
corresponds to a frontal or coronal plane that separates a 
human body into anterior and posterior parts and the second 
plane is parallel to a Sagittal plane corresponding to a median 
plane which separates a human body into left and right side 
parts. 

21. The surgical method of claim 19 whereinforming the 
canal includes drilling the canal along a longitudinal axis of 
the bone. 

22. The surgical method of claim 19 further comprising 
detaching the tool from the rod and attaching a cutting block 
to the rod. 
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23. The surgical method of claim 22 further comprising 
making anterior, posterior, anterior-chamfer and posterior 
chamfer cuts on the bone. 

24. The surgical method of claim 19 whereinforming the 
canal includes drilling an entrance hole between condyles of 
the femur bone. 

25. The surgical method of claim 19 further comprising 
using computed tomography (CT) data to determine an opti 
mal Sagittal orientation of a femoral component for attach 
ment to the femur bone. 

26. The surgical method of claim 25 further comprising 
attaching a femoral component to the femur bone. 
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