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( ) (57) ABSTRACT 

(21) Appl' N05 13/373,185 Novel cutting guides and surgical methods for use in knee 
_ _ arthroplasty are described. Embodiments of the inventive 

(22) Flled' NOV‘ 7’ 2011 cutting guide apparatus include ?xed and adjustable cutting 
. . guide blocks having a series of slots designed to accommo 

Related U's' Apphcatlon Data date a cutting saW. The cutting guides and surgical method are 

(62) Division of application No, 11/518,839, ?led on Sep designed to alloW for the provision of all desired surgical cuts 
11, 2006, noW Pat. No. 8,052,692, Which is a division 
of application No. 10/465,515, ?led on Jun. 19, 2003, 
noW Pat. No. 7,104,997. 

upon the distal end of the femur, for sub sequent implantation 
of a prosthesis thereto, Without having to remove the cutting 
guide block. 
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CUTTING GUIDE APPARATUS AND 
SURGICAL METHOD FOR USE IN KNEE 

ARTHROPLASTY 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0001] This is a divisional application, and thus claims the 
bene?t, of co-pending US. application Ser. No. 11/518,839, 
?led Sep. 11, 2006 and Which Will issue on Nov. 8, 2011 as 
US. Pat. No. 8,052,692, Which in turn is a divisional appli 
cation, and thus claims the bene?t, of application Ser. No. 
10/465,515, Which Was ?led Jun. 19, 2003 and Which issued 
on Sep. 12, 2006 as US. Pat. No. 7,104,997, and Wherein all 
of the foregoing co-pending applications/patents are incorpo 
rated herein by reference in their entireties. 
[0002] In preparing the knee for implantation of a prosthe 
sis in total knee replacement (TKR) surgery, there are basi 
cally three bony areas of the knee requiring resurfacing, 
namely the distal femur, proximal tibia, and the patella. Patel 
lar resurfacing is a relatively easy procedure and is achieved 
in essentially one step. Preparation of the femoral and tibial 
areas of the knee, hoWever, is typically more complicated, 
requiring multiple cuts on the bone in precise locations 
thereon. 
[0003] The present invention is directed, in certain aspects, 
to cutting guides and surgical methods for use in knee arthro 
plasty, in particular for use in surgically preparing the distal 
femur or proximal tibia for surgical implantation of pro sthetic 
knee component in TKR surgery. In particular, the invention 
provides for the use of a novel cutting block designed for 
rapid, single step resection and preparation of the distal femur 
(or proximal tibia), thereby avoiding minimiZing errors in 
alignment of said cuts due to having to re-orient the cutting 
block for successive surgical cuts. In preferred embodiments, 
the present invention comprises the use of conventional com 
puter assisted orientation systems (CAOS) for proper align 
ment of the cutting guide for precise shaping of the femur 
prior to implantation of the prosthesis. The present invention 
therefore does not require mechanical alignment orientation 
systems to alloW for proper placement and positioning of the 
femoral condyles. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

[0004] FIG. 1 is a perspective vieW of one embodiment of 
the femoral cutting guide of the present invention. 
[0005] FIG. 2 is a distal end vieW of the embodiment illus 
trated in FIG. 1. 
[0006] FIG. 3 is a top or anterior vieW of the embodiment 
illustrated in FIG. 1. 
[0007] FIG. 4 is a lateral side vieW of the embodiment 
illustrated in FIG. 1, further shoWing the position and orien 
tation of the cutting path made through the cutting slots of the 
guide. 
[0008] FIG. 5 is another perspective vieW of the embodi 
ment illustrated in FIG. 1, shoWing the internal con?guration 
of the cutting slots, in phantom lines. 
[0009] FIG. 6 is one embodiment of the stabiliZing pins that 
may be used in the present invention. 
[0010] FIG. 7 is a second embodiment of the stabiliZing 
pins that may be used in the present invention. 
[0011] FIG. 8 is a perspective vieW of the embodiment 
shoWn in FIG. 1, including the use of spacer engaged therein. 
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[0012] FIG. 9 is a side vieW of the embodiment shoWn in 
FIG. 8. 
[0013] FIG. 10 is a partially exploded vieW ofthe embodi 
ment shoWn in FIG. 8. 
[0014] FIG. 11 is another embodiment of the inventive 
cutting guide, including an exemplary die-punch that may be 
used. 
[0015] FIG. 12 is a perspective vieW of an expandable 
embodiment of the cutting guide. 
[0016] FIG. 13 is a side vieW of the embodiment shoWn in 
FIG. 12. 
[0017] FIG. 14 is a perspective vieW of a second expand 
able embodiment of the cutting guide. 
[0018] FIG. 15 is a side vieW of the embodiment shoWn in 
FIG. 14. 
[0019] FIG. 16 is an exploded perspective vieW of the 
embodiment shoWn in FIGS. 14-15. 
[0020] FIG. 17 is a third embodiment of a means for stabi 
liZing the inventive cutting guide block onto the femur. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] The present invention is directed to a novel cutting 
guide system and method for preparing a distal femur. For 
ease of explanation, the folloWing description Will be directed 
to the preparation of the distal femur. 
[0022] As used herein, “knee arthoplasty” means total knee 
replacement surgery through surface preparation and soft 
tissue balancing to accommodate an anatomically correct 
resurfacing of the femur, tibia, and patellar articular surfaces. 
[0023] Referring noW to the ?gures, the present invention is 
directed to cutting guide apparatus comprising a cutting guide 
block con?gured for alignment and attachment to the distal 
end of a femur. 

[0024] Referring speci?cally to FIGS. 1-5, the cutting 
guide apparatus comprises cutting block 10 having an ante 
rior portion 11 and a distal portion 12. As shoWn, the anterior 
portion 11 and distal portion 12 of the cutting block are made 
With reference to the corresponding anteriorA and posterior P 
side of a femur F. The anterior portion 11 bends into the distal 
portion 12, resulting in a substantially L-shaped con?gura 
tion for accommodating the distal end of the femur F. The 
cutting guide block further comprises a medial side 13 and a 
lateral side 14 integral With the anterior and distal portions of 
the cutting block, as shoWn. Here, the medial side 13 and the 
lateral side 14 of the cutting guide block is made With refer 
ence to the corresponding medial and lateral sides of a left 
femur. The terms “medial” and “lateral,” for purposes of 
identifying these sides of the cutting guide block, have been 
selected herein for convenience purposes only, and thus it Will 
be recogniZed that the cutting guide block of the present 
invention may be used to prepare a right femur as Well, such 
that the “medial” side of the cutting guide block, as refer 
enced herein, Will actually be aligned With the lateral side of 
the right femur, and the “lateral” side of the cutting guide 
block Will actually be aligned With the medial side of the right 
femur. 
[0025] The cutting guide block comprises a series of slots 
20-24 con?gured to accommodate a surgical saW for making 
the various femoral cuts required in preparing the femur for 
prosthetic implantation. FIG. 4 illustrates the direction of the 
various cuts made into the femur through the slots 20-24. The 
direction of the cuts is represented by slashed lines 1-5. FIG. 
5 further illustrates, in phantom, the interior con?guration 
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and location of slots 20-24, as Well. Each of these cutting slots 
is discussed in more detail below. 

[0026] Communicating through the anterior portion 11 are 
a series of horiZontal slots 20, 21. The slots are horizontal in 
that they extend in the medial/ lateral direction along the outer 
surface of the cutting guide block, as shoWn. Thus, as used 
herein With respect to the positioning of the cutting slots 
Within the cutting guide block, the term “horizontal” is 
de?ned With reference to the medial/lateral direction of the 
cutting guide When secured to the distal femur. Preferably, the 
anterior portion 11 comprises a ?rst slot 20 positioned near 
the proximal end of the cutting block, the slot being su?i 
ciently siZed to accommodate a cutting saW (not shoWn). This 
?rst slot 20 is suf?ciently angled (i.e. an approximately 40 
degree to 45-degree angle a relative to longitudinal axis X) to 
alloW for the creation of an anterior chamfered cut 1 on the 
anterior surface A of the femur F, as shoWn for example in 
FIGS. 4-5. This particular feature is unique, in that conven 
tional methods for achieving the desired cuts in femoral 
preparation do not provide for the anterior chamfered surface 
cut via anterior entry of the saW through the cutting guide 
block. Such provision of anterior access for making the ante 
rior chamfered cut is advantageous in that it provides the 
ability of the surgeon to miss intersecting stabiliZing pins 
While cutting. In addition, provision of this anterior cutting 
slot on the cutting guide block gives the block more stability 
and structural continuity in that there is more mass of mate 
rial, for example, surrounding the ?rst slot 20, thereby mak 
ing it mechanically stronger during the cutting operation, 
unlike many traditional cutting guides Whose designs include 
cutting slots positioned posteriorly on the cutting guide for 
providing the anterior chamfered cut. In these latter designs, 
there is less metal surrounding this particular cutting slot, 
thereby making it less stable and more likely to break the 
cutting guide during operation. 
[0027] Positioned subjacent to the ?rst slot is a second 
horiZontal slot 21 con?gured to accommodate a cutting saW. 
This second slot, Which runs parallel With the ?rst slot 20, is 
designed to accommodate a cutting saW for the provision of a 
straight anterior cut 2 (i.e. a cut made perpendicular to the 
anterior surface plane of the anterior portion 11 of the cutting 
block) (see FIGS. 4-5). 
[0028] Additional cuts necessary in reshaping the distal 
femur are provided through horiZontal slots communicating 
through the distal portion 12 of the inventive cutting guide 
block. Speci?cally, a ?rst horiZontal slot 22 is positioned on 
the distal portion as shoWn to provide a substantially straight 
posterior cut 3. As shoWn in FIG. 4, cut 3 may be slightly 
angled. Thus, “substantially straight” With respect to cuts 2, 3, 
and 5 may include a slight angle (i.e. 10 degrees or less). A 
pair of second slots 23 are positioned, in tandem, as shoWn in 
FIGS. 1-2, just beloW the ?rst horiZontal slot on this portion of 
the cutting block guide, each of the second slots 23 being 
angled relative to the plane of the distal cutting block portion 
12. These slots are suf?ciently angled to provide for a cham 
fered posterior cut 4 into the femur. A typical angle of incli 
nation for the second slots 23 is about 45 degrees; hoWever, 
those of ordinary skill in the art Will readily recogniZe that the 
angle may be increased or decreased as desired by the manu 
facturer. A third slot 24 may be provided subjacent to, and 
parallel With, the pair of angled slots. This third slot 24 is 
oriented and con?gured to accommodate a cutting saW to 
provide for a second straight posterior cut into the femur, 
namely the posterior condyles P. 
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[0029] The cutting slots described above and illustrated 
herein provide enough of a plane or surface geometry to ?x 
the saW blade in a single plane. By having the ability to move 
freely in one plane, an entire angle or approach to the femur is 
accomplished, thereby greatly minimiZing the chance that 
bone Will remain connected at certain points in the resection 
line. Preferably, a precisely matched saW blade is used so that 
a free passage of the cutting portion of the blade is able to be 
passed freely through the cutting slot and not impinge. Pro 
vision of a saW blade that is exactly matched to the cutting 
block saW slot used Will minimiZe the likelihood of the saW 
blade Wandering or circling in instances Where the saW blade 
is much thinner than the actual cutting guide With Which it is 
being used through. It is important to note, hoWever, that 
While having a precisely matched saW blade is preferable for 
use With the present invention, as discussed above, it is not 
critical, and even a crude or less precisely-matched saW blade 
Will still Work. 

[0030] While not necessary for all embodiments, the distal 
portion of the cutting guide block may further include a 
centrally positioned recess or cut-out 25. This feature is 
important in cases Where a centraliZed cut is necessary for 
creating a cavity Within the distal-most end of the femur, the 
cavity being con?gured to accommodate a central tibial lug or 
stabiliZing post (not shoWn) secured to the tibia Which tele 
scopes therein to stabiliZe the knee for posterior cruciate 
sacri?cing or resected total joint replacements. The embodi 
ment shoWn in FIGS. 1-5 illustrates the most complicated 
con?guration of the cut-out for this procedure; hoWever, it 
Will be appreciated by those of ordinary skill in the art that 
other, simpler cut-out 27 con?gurations may be employed 
(see FIG. 11, for example). These additional cuts through the 
cut-out may be providedusing a oscillating saW or a die punch 
50, the latter tool being used to drive a square block of bone 
into the distal femur (and thereby creating the cavity), as 
discussed in greater detail beloW. 

[0031] The inventive cutting guide block 10 further 
includes at least one pair of ?xation lugs integral With the 
medial 13 and lateral 14 sides of the cutting guide block 10. 
Preferably, tWo pairs of ?xation lugs 30, 31 are provided as 
shoWn in FIG. 1. The ?xation lugs each include a bore 32 for 
accommodating a stabiliZing pin 40 or similar means for 
securing the cutting guide block to the distal femur after 
proper alignment, but prior to cutting. FIGS. 1-5 illustrate an 
exemplary positioning of the lugs, but do not illustrate the 
preferred design of the stabiliZing pins or con?guration of the 
bores therein for holding the pins. Preferred stabiliZing pin 
and bore designs are discussed in greater detail beloW. Addi 
tional stabiliZing may be provided by inserting stabiliZing 
fasteners 41, such as pins, through bores 26 communicating 
through the distal portion 12 of the block, thereby serving to 
further stabiliZe the cutting guide block after the distal resec 
tion has been made (FIG. 1). 
[0032] The inventive cutting guide apparatus may further 
include one or more posterior spacers 60, as shoWn in FIGS. 
8-10. The spacers 60 are placed beneath the posterior condyle 
P of the femur F beneath the distal portion 12 of the cutting 
guide block to alloW for a stabiliZing effect during the prepa 
ration of the femur, in particular, When the cutting guide block 
is secured to the femur during the early orientation phase of 
the cutting. The spacer also serves as a forecasting measure in 
determining the siZe of the ?exion gap. That is, by use of 
different siZed spacers, the space that is provided betWeen the 
distal condylar surface P of the femur and the tibial plateau or 
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upper tibial surface, in ?exion at a 90 degree bend of the knee, 
can be predicted. One or more different siZed spacers can be 
employed on one side and/ or the other of the femur beneath 
the distal portion end of the block to give the surgeon the 
ability to achieve a rotational correction of the posterior dis 
tance from the tibial surface, thereby alloWing for a slight 
external rotation of the prosthesis to improve patellar track 
ing, if so desired. Again, the decision for this rotation is made 
by the relationships seen in the anatomic tibial femoral posi 
tion at the time of the resection. A CAOS system can be used 
to determine the ?exion gap correction to precisely orient 
rotation such that in an ideal situation, the component Will be 
positioned for maximum function. The inventive spacers 60 
can then be inserted or removed at Will to determine Whether 
soft tissue balancing Will be necessary or further corrective 
measures can be expected as the procedure progresses. The 
spacers also provide instantaneous insight into the navigated 
rotational end result distances, and therefore the likelihood of 
?exion gap inequalities. 
[0033] As shoWn in FIGS. 8-10, each spacer comprises a 
handle 61 integral With an engaging member protruding there 
from, the engaging member comprising loWer 63 and upper 
62 arms Which form an inner channel. The loWer arm 63 is slid 
beneath the distal end of the cutting block and distal posterior 
condyles P While the upper arm 62 is inserted into one of the 
loWer slots 24 of the cutting guide block 10. The distance d 
betWeen the upper arm 62 and loWer arm 63 de?nes the 
distance the cutting block may be raised or loWered With 
respect to the tibial plateau. Exemplary distances include, but 
are not limited to, 6 mm, 8 mm, and 10 mm. 

[0034] The cutting guide apparatus of the present invention 
also includes a plurality of stabiliZing fasteners for securing 
the cutting guide block 10 to the knee. As used herein, “fas 
teners” include, but are not limited to, pins, including those 
illustrated in FIGS. 6-7, 17 and described herein, bolts, 
screWs, and the like. In the present invention, the cutting guide 
block includes a plurality of lugs 30, 31 extending from the 
medial 13 and lateral 14 sides of the block, each of the lugs 
having at least one bore 32 communicating therethrough, and 
con?gured to receive the fastener. The cutting guide block 
illustrated in FIGS. 1-4, for example, includes one pair lugs 
30 arranged at an angle on the medial and lateral sides of the 
anterior cutting block portion and a pair of lugs 31 extending 
from the medial and lateral sides of the distal portion. As 
shoWn in the ?gures, each lug 30, 31 is positioned at an angle 
of greater than 90 degrees relative to the medial or lateral side 
from Which the lug extends. Moreover, the embodiment illus 
trated herein further includes a pair of holes 26 communicat 
ing through the distal cutting block portion, one on each side 
of the recess 25, as shoWn. 

[0035] FIG. 6 illustrates one embodiment of a stabiliZing 
pin, Wherein the pin 80 comprises an elongated shank 81 
having a head 82 and a penetrating point 83 for piercing the 
bone. Located on the shank beneath the head is a spherical 
portion 84 (i.e. “ball”) extending 360° about the shank. The 
corresponding bores 86 for receiving the pin are countersinks, 
and thereby con?gured to alloW the ball of the pin be placed 
?ush or just beloW the bore opening. The complementary 
curvature of the ball and countersink alloWs more angular 
?exibility of the pin for securing the guide onto the bone. The 
head of the pin preferably includes a tang 85 Which may easily 
be grabbed by the surgeon for ease of removal. 
[0036] FIG. 7 illustrates a second embodiment of the fas 
tener that is suitable for use in the present invention. This 
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embodiment is similar to the ?rst embodiment described 
above (i.e. includes a head 91 and shank 92), except instead of 
ball projection beloW the head for engagement Within the 
countersink bore, the protrusion 94 is triangularly shaped, as 
shoWn. Similarly, the countersink bore 96 has a complemen 
tary triangular con?guration. The head of the pin preferably 
includes a tang 95 Which may easily be grabbed by the sur 
geon for ease of removal. 

[0037] FIG. 17 illustrates a third embodiment for securing 
and stabiliZing the cutting guide block 10 to the femur. Spe 
ci?cally, once the cutting guide block is oriented onto the 
distal femur in the desired position, a stabiliZing pin 90 is 
engaged Within bores communicating through (or lugs 
attached to) the medial and lateral sides of the cutting guide 
block. The pin 90 is further engaged Within a bore drilled 
through the femoral bone, the femoral bore being in registra 
tion With the cutting guide block bores (or lugs), such that a 
single stabiliZing pin may be used to secure the cutting guide 
block. 

[0038] Typically in most knee ar‘throplastic procedures, a 
distal cleanup cut on the distal femur is utiliZed to provide a 
platform With Which future cutting guide blocks can be 
applied. Cutting guide blocks are a?ixed so minimal move 
ment and errors are introduced. Next, a series of preparatory 
cuts are made that depend on replicated positions of each 
successive bone cut. To avoid this sequence, the present 
invention bypasses all of these sets into one basic maneuver. 
That is, instead of a distal cut being placed on the femoral 
condyles, the cutting guide block is placed over the entire 
condyle and future cuts provide for inclusion of this distal cut 
as one single procedure, With the anterior block portion adja 
cent the anterior condyleA of the distal femur F and the distal 
end portion being adjacent to distal most end of the femur D. 
The cutting slots for receiving an oscillating saW, for example, 
utiliZed provide for adequate stability of the saW blade to 
minimiZe ?exibility and Wandering of the saW blade so as to 
provide for a very precise cut. 
[0039] FIGS. 12-16 illustrate tWo additional embodiments 
of the cutting guide block system. In particular, FIGS. 12-16 
illustrate an expandable or adjustable cutting guide block 100 
comprising a ?rst section 101 secured to a second section 102. 
Each section further comprises at least one cutting slot 120 
124 for engaging a cutting saW (not shoWn) for the provision 
of cuts at desired locations upon the femur. As can be seen, 
cutting slots 120-124 in the embodiment illustrated in FIGS. 
12-13 correspond to cutting slots 20-24 of the embodiment 
shoWn in FIG. 1. The ?rst section 101 comprises a an anterior 
face 130 integral With a proximal end 131, a distal face 132 
integral With a posterior face 133, a medial side 134, and a 
lateral side (not shoWn, but opposite the medial side). 
[0040] The second section 102 of the adjustable cutting 
guide block comprises a distal face 135, an anterior end 136, 
a posterior end 137, a medial side 138, and a lateral side (not 
shoWn, but opposite the medial side). Inserts 300 of various 
siZes may be placed betWeen the tWo sections as shoWn, 
namely betWeen the posterior end 132 of the ?rst section and 
the anterior end 136 of the second section. Preferably, the 
insert is con?gured to engage the ends 132, 136 of the respec 
tive sections of the cutting guide block. FIG. 12 illustrates one 
design of the insert, Wherein the insert has tWo ribs 301 
extending from one face of the insert and a rib 302 extending 
from the opposite face. The posterior 132 and anterior 136 
ends of the ?rst and second sections 101, 102, respectively, 
comprise complementarily con?gured channels for engaging 
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the ribs. To adjust the distance betWeen the tWo sections in the 
direction of arroW A, as shoWn in FIG. 13, and thereby adjust 
ing the length of the cutting guide block in the anterior/ 
posterior direction, inserts of varying thicknesses may be 
secured betWeen the tWo sections. Alternatively, tWo more 
inserts (not shoWn) may be engaged betWeen the tWo sections 
to increase the anterior/posterior length of the cutting guide 
block. Here, the inserts have surfaces con?gured to engage 
one another as Well as the posterior 132 and anterior 136 ends 
of the tWo sections of the cutting guide block. 
[0041] The present invention is also directed to a kit com 
prising the cutting guide block sections 101, 102 illustrated in 
FIGS. 12-13 as Well as a series of inserts 300 of varying 
thicknesses, thus alloWing the use of a single cutting guide 
block regardless of the siZe of the femur being operated upon. 
Both the cutting guide block sections as Well as the inserts 
may be formed of a variety of plastics, thus providing for an 
economical, single-use application of the cutting guide sys 
tem. Such a system minimiZes interference or other contami 
nation issues common With metal on metal Wear or interfer 
ences With electromagnetic environments. 

[0042] FIGS. 14-16 illustrate another expandable or adjust 
able cutting guide block 200 comprising tWo separate sec 
tions 201, 202. The ?rst section 201 has an anterior face 203 
integral With a proximal end 204, a distal face 205 integral 
With a posterior end 206, and medial 207 and lateral 208 sides. 
The second section 202 comprises a distal face 209, an ante 
rior end 213, a posterior end 208, and medial 211 and lateral 
212 sides. Each section further comprises at least one cutting 
slot 220-224 for engaging a cutting saW (not shoWn) for the 
provision of cuts at desired locations upon the femur. As can 
be seen, cutting slots 220-224 in the embodiment illustrated 
in FIGS. 14 and 16 correspond to cutting slots 20-24 of the 
embodiment shoWn in FIG. 1 and cutting slots 120-124 in the 
embodiment illustrated in FIGS. 12-13. 

[0043] Integral With and extending from the posterior end 
206 of the ?rst section of the cutting guide block is an elon 
gated post 400. The post 400 comprises at least one hole 401 
con?gured to engage a fastener 402. The second section 202 
comprises a receptacle 500 communicating through the ante 
rior end 213 and oriented in registration With the elongated 
post 400. Communicating through the proximal face of the 
second section is at least one hole, preferably series of holes 
501, arranged such that the When the post is inserted Within 
the receptacle, the at least one hole of post is in registration 
With a hole of the cutting block section. The ?rst and second 
sections of the cutting guide block may be adjusted in the 
anterior/posterior direction With respect to the femur (i.e. in 
the direction of arroW A, as shoWn in FIG. 15) and secured in 
the desired position by aligning the holes communicating 
through the receptacle With the holes of the post. Once posi 
tioned correctly, a fastener 401, such as a pin or screW, for 
example, may be inserted through the respective holes 401, 
501 to secure the tWo sections to one another. 

[0044] As shoWn in FIGS. 12-16, the tWo expandable cut 
ting guide block systems further include means for securing 
the cutting guide blocks to the femur similar to those means 
described and illustrated herein for the non-expandable 
design. Once assembled, the cutting guide block has a sub 
stantially L-shaped con?guration similar or identical to the 
non-expandable embodiments. It Will further be recogniZed 
and appreciated by those ordinary skill in the art that While 
FIGS. 12-16 illustrate tWo means for adjusting and securing 
the tWo sections of cutting guide block in the anterior/poste 
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rior direction, other means may be employed to provide such 
adj ustability Without departing from the spirit of this aspect of 
the invention, and thus are Well With the broad scope of the 
invention. Such means include, but are not limited to, inserts 
having different con?gurations; multiple posts (as opposed to 
one post) extending from one section of the block for engage 
ment Within complementary receptacles in the second sec 
tion; rods or screWs of varying lengths for securing the tWo 
sections to one another; and the like. 
[0045] It Will be further appreciated by the skilled artisan 
that all of the embodiments of the cutting guide disclosed 
herein may be fabricated from acceptable materials used in 
surgical instruments, including, but not limited to, metals and 
metal alloys (ferrous and nonferrous) as Well as a variety of 
plastics (as discussed above for the kits). 
[0046] In operation, once the cutting guide block (i.e. any 
of the embodiments described and illustrated herein) is 
placed onto the distal femur, a computer assisted orientation 
system (CAOS) may be used to orient the cutting block on the 
femur in a desired position. Here, a tracking device (eg 
optical tracking device) for use With a computer assisted 
orientation system (CAOS) is attached to a tracker mount 100 
projecting from the anterior end of the cutting block guide. By 
means of a real time screen analysis of the 3-dimensional 
position of the cutting guide system, the CAOS provides 
instantaneous 3-D position feedback of the cutting guide 
block. The CAOS also gives ideal resection levels and result 
ing blade vectors before cuts are made, thereby verifying the 
predictive cut of the femur (or tibia). This is done by routine 
use of a navigation system providing an on-screen vieW of the 
cutting guide block. Suitable CAOS’s that may be employed 
With the present invention include those described in US. Pat. 
No. 5,871,018 to Delp, et al, Which is incorporated by refer 
ence herein in its entirety. The method of using CAOS With 
the present invention is the same as for other orthopedic 
cutting guides that are currently used With CAOS. 
[0047] Once the cutting block guide is secured to the distal 
knee, a series of preparatory cuts may be made via the cutting 
slots provided on the guide. For ease of explanation, surgical 
method Will be described With respect to the cutting guide 
illustrated in FIGS. 1-5; hoWever, it Will be recogniZed by 
those ordinary skill in the art that the inventive surgical 
method is equally applicable to the adjustable embodiments 
described herein and illustrated in FIGS. 12-16. 
[0048] The inventive surgical method comprises a pre 
ferred sequence of cuts as folloWs: 
[0049] (1) An anterior cut through slot 21 to provide an 
actual anatomic reference for proper orientation and to ensure 
that the cut made Will not over engage the anterior cortex and 
inadvertently notch the femur. This also provides for 
adequate bone removal so that the femoral prosthesis is not 
placed anteriorly on the distal femur, thereby overstuf?ng the 
anterior compartment and restricting joint motion. 
[0050] (2) A distal cut through slot 22. 
[0051] (3) Optionally, stabiliZing drill holes for lugs (the 
drill bits may remain on for stability) 
[0052] (4) A posterior cut through slot 24. 
[0053] (5) An anterior chamfer cut through slot 20. 
[0054] (6) A posterior chamfer cut through slot 23. 
[0055] (7) For a posterior cruciate sacri?cing surgical pro 
cedure utiliZing a tibia stabiliZing peg (not shoWn), Wherein 
the peg penetrates the notch of the femur for stability, an 
additional recess or cavity may be required to be drilled, 
saWed, or milled into the distal femur to accommodate the 
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stabilizing peg. Since removal of bone in this area may result 
in bleeding, the present inventive method provides for cre 
ation of the cavity via bone impaction to reduce or prevent the 
potential bleeding While providing some remaining graft into 
the distal femur. In the present method, the four sides of the 
recess 25, 27 are cut through cut-out for accurate punch 
margins. Then a punch is made With a conventional punching 
tool 50 (FIG. 11) to deliver the remaining graft into the distal 
femur Where it Will remain. A shoulder or stop 51 provided on 
the punching tool prevents the tool from penetrating too 
deeply Within the bone. The Walls de?ning the cut-out accu 
rately direct the bone graft doWn its path. Due to the impact of 
the punching tool, this step is preferably reserved as the last 
step in order to prevent dislodging the fasteners securing the 
guide to the femur. 
We claim: 
1. An orthopedic cutting guide apparatus suitable for use in 

preparing the distal end of a femur in knee arthroplasty, said 
femur having an anterior surface, a posterior surface, and a 
distal-most end surface, said apparatus comprising: 

a. an adjustable cutting guide block comprising a ?rst 
section secured to a second section; said ?rst and second 
sections each comprising at least one cutting slot for 
engaging a cutting saW for the provision of cuts at 
desired locations upon said femur in preparation of said 
femur for attachment of a prosthetic implant thereto; 

b. said ?rst section of said cutting guide further comprising 
an anterior face integral With a proximal end, a distal 
face integral With a posterior end, and medial and lateral 
sides; 

c. said second section comprising a distal face, an anterior 
end, a posterior end, and medial and lateral sides; and 

d. an insert con?gured to engage said ?rst and second 
sections of said cutting guide block to one another, 
Wherein said insert has one side con?gured to engage 
said posterior end of said ?rst section and an opposite 
side con?gured to engage said anterior end of said sec 
ond section. Whereby said insert may be engaged 
betWeen said posterior end of said ?rst section and said 
anterior end of said second section to provide for adjust 
ability of said cutting guide upon said femur in the 
anterior/posterior direction With respect to said femur. 

2. The apparatus of claim 1, further including at least on 
stabiliZing pin for securing said block to said femur. 

3. The apparatus of claim of 1, Wherein said posterior end 
of said ?rst section comprises at least one elongated channel 
con?gured to engage therein a complementarily con?gured 
?rst rib extending on one surface of said insert; and Wherein 
said anterior end of said second section comprises at least one 
elongated channel con?gured to engage therein a comple 
mentarily con?gured second rib extending on another surface 
of said insert; Whereby When said ribs of said insert are 
engaged Within said channels of said ?rst and second sec 
tions, said ?rst and second sections of said cutting guide block 
are secured to one another at a desired length in the anterior/ 
posterior direction With respect to said femur. 

4. The apparatus of claim 1, Wherein said insert is further 
con?gured to engage a second insert, such that tWo or more 
inserts may be stacked upon one another and engaged 
betWeen said posterior end of said ?rst section and said ante 
rior end of said second section. 

5. The apparatus of claim 2, Wherein said stabiliZing pin 
comprises a head and an elongated shank integral With said 
head and having a penetrating point for piercing bone, said 
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pin further having a spherical portion subj acent said head and 
con?gured for pivotal engagement Within a complementarily 
con?gured bore communicating through said cutting guide 
block. 

6. The apparatus of claim 5, Wherein cutting guide block 
further comprises at least one stabiliZing lug for engaging said 
stabiliZing pin, said lug extending from one of said medial 
and lateral sides of said cutting guide block, said lug com 
prising said bore for engaging said stabiliZing pin. 

7. The apparatus of claim 2, Wherein said stabiliZing pin 
comprises a head and an elongated shank integral With said 
head and having a penetrating point for piercing bone, said 
pin further having a substantially triangularly-shaped portion 
subjacent said head and con?gured for pivotal engagement 
Within a complementarily con?gured bore communicating 
through said guide. 

8. A surgical method for shaping the distal end of a femur 
for subsequent implantation of a prosthesis in knee arthro 
plasty, said femur having an anterior surface, a distal-most 
end surface, and a posterior surface, said method comprising: 

a. aligning a cutting guide block on said distal end of said 
femur; 

b. securing said cutting guide block to said distal end of 
said femur, said cutting guide block comprising a series 
of slots communicating therethrough, each of said slots 
designed to accommodate a cutting blade of a saW, each 
slot oriented on said guide to provide corresponding cuts 
on the anterior, distal-most, and posterior surfaces of 
said femur; 

c. making at least ?ve successive cuts into said femur by 
inserting said saW blade into each of said cutting slots of 
said cutting guide in any order desired, Wherein all of 
said ?ve cuts are made Without removing or reposition 
ing said cutting guide and Wherein one of said cuts is a 
distal-most cut made into said distal-most end of said 
femur; and 

d. removing said cutting guide block from said femur for 
subsequent implantation of a knee prosthesis. 

9. The method of claim 8, Wherein said cutting guide block 
is the cutting guide block of claim 1. 

10. The method of claim 8, Wherein said cutting guide 
block is adjustable in the anterior/posterior direction relative 
to said distal end of said femur. 

11. The method of claim 8, Wherein one of one said suc 
cessive cuts is an anterior chamfered cut made through a 
corresponding slot communicating through said anterior por 
tion of said cutting guide, thereby providing said anterior 
chamfered cut via the anterior side said femur. 

12. The method of claim 8, Wherein said aligning of said 
cutting guide block does not include the insertion of an 
intramedullary guide into said femur prior to alignment. 

13. The method of claim 8, Wherein said aligning further 
includes the insertion of spacers through a slot Within said 
cutting guide block and beneath the posterior surface of said 
femur. 

14. The method of claim 8, Wherein said cutting guide 
block is aligned on said distal end of said femur via a com 
puter assisted orientation system operatively connected to 
said cutting guide block. 

15. The method of claim 8, Wherein securing of said cutting 
guide block to said femur further includes engaging a stabi 
liZing a pin Within bores penetrating through medial and 
lateral sides of said cutting guide block and Within a bore 
drilled through said respective medial and lateral sides of said 
distal femur, said femoral bore in registration With said bores 
of said cutting guide block. 

* * * * * 


