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INSTRUMENT ASSEMBLY FOR IMPLANTING A REVISION HIP PROSTHESIS AND 
ORTHOPAEDIC SURGICAL PROCEDURE FOR USING THE SAME 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority under 35 U.S.C § 119(e) to U.S. Provisional 

Application Serial No. 61/472,500, filed on April 6, 2011, the disclosure of which is 

incorporated by reference in its entirety.  

TECHNICAL FIELD 

[0002] The present disclosure relates generally to orthopaedic instruments for use in the 

performance of an orthopaedic joint replacement procedure, and more particularly to 

orthopaedic instruments for use in the performance of a revision hip replacement procedure.  

BACKGROUND 

[00031 During the lifetime of a patient, it may be necessary to perform a joint 

replacement procedure on the patient as a result of, for example, disease or trauma. The joint 

replacement procedure may involve the use of a prosthesis which is implanted into one of the 

patient's bones. In the case of a hip replacement procedure, a femoral prosthesis is implanted 

into the patient's femur. Such a femoral prosthesis typically includes a spherically-shaped head 

which bears against the patient's acetabulum, along with an elongated intramedullary stem 

which is utilized to secure the femoral component to the patient's femur. To secure the 

prosthesis to the patient's femur, the intramedullary canal of the patient's femur is first 

surgically prepared (e.g. reamed and/or broached) such that the intramedullary stem of the 

femoral prosthesis may be subsequently implanted therein.  

[0004] During performance of such a hip replacement procedure, it is generally 

necessary to provide the surgeon with a certain degree of flexibility in the selection of a 

prosthesis. In particular, the anatomy of the bone into which the prosthesis is to be implanted 

may vary somewhat from patient to patient. For example, a given patient's femur may be 

relatively long or relatively short thereby requiring use of a femoral prosthesis which includes a 

stem that is relatively long or short, respectively. Moreover, in certain cases, such as when use 

of a relatively long stem length is required, the stem must also be bowed in order to conform to 

the anatomy of the patient's femur.
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[0005] As a result, modular prostheses have been designed. As its name implies, a 

modular prosthesis is constructed in modular form so the individual components of the 

prosthesis can be selected to fit the needs of a given patient's anatomy. For example, a typical 

modular prosthesis includes a proximal body component that can be assembled to any one of 

numerous distal stem components. Such a design allows the distal stem component to be 

selected and thereafter implanted in the patient's bone in a position which conforms to the 

patient's anatomy while also allowing for a degree of independent positioning of the proximal 

body component relative to the patient's acetabulum.  

[0006] From time-to-time, a revision hip surgery may need to be performed on a patient.  

In such a revision hip surgery, the previously implanted hip prosthesis is surgically removed 

and a replacement hip prosthesis is implanted in the patient's femur.  

SUMMARY 

[0007] According to one aspect, a modular femoral prosthesis for use during 

performance of a hip revision procedure includes a proximal body component, a distal stem 

component, and a locking bolt.  

[0008] According to another aspect, a starter reamer may be used to ream the 

intramedullary canal of a patient's femur during an orthopaedic surgical procedure to implant 

the modular femoral prosthesis.  

[0009] According to another aspect, a distal reamer may be used to ream the 

intramedullary canal of a patient's femur subsequent to use of the starter reamer.  

[0010] The distal reamer may be left in the intramedullary canal of a patient's femur 

subsequent to its use. A proximal trial instrument may then be coupled to the distal reamer and 

a trial reduction performed to confirm the appropriate leg length, component orientation, and 

offset.  

[0011] According to another aspect, a reamer guide shaft may be coupled to the distal 

reamer while the reamer is positioned in the intramedullary canal of a patient's femur.  

[00121 According to another aspect, a finishing rasp may be used to rasp the patient's 

femur.  

[0013] According to yet another aspect, the distal stem component may be coupled to a 

stem insertion tool to facilitate implantation of the stem component into the intramedullary 

canal of a patient's femur.
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[0014] According to another aspect, a proximal reamer may be used to ream the 

patient's femur to facilitate implantation of the proximal body component.  

[0015] According to a further aspect, the proximal trial instrument may be coupled to a 

trial insertion tool and then secured to the implanted distal stem component.  

[00161 According to another aspect, a version-replicating instrument may be coupled to 

the implanted distal stem component. The version of the proximal body component may be 

adjusted to match the version of the proximal trial instrument by use of the version-replicating 

instrument.  

[00171 According to yet another aspect, a surgical tamp may be used to initially engage 

the taper lock connection between the distal stem component and the proximal body 

component.  

[0018] According to another aspect, a stem stabilizer and a torque wrench may be used 

to install a locking bolt to lock the proximal body component to the distal stem component.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The detailed description particularly refers to the following figures, in which: 

[0020] FIG. I is a perspective view of a proximal body component of a modular femoral 

prosthesis for use during performance of a hip revision procedure; 

[0021] FIG. 2 is cross sectional view of the proximal body component of FIG. 1; 

[0022] FIG. 3 is an elevation view of a distal stem component of a modular femoral 

prosthesis for use along with the proximal body component during performance of a hip 

revision procedure; 

[0023] FIG. 4 is a top elevation view of the distal stem component of FIG. 3; 

[0024] FIG. 5 is a cross sectional view of the distal stem component taken along the line 

5-5 of FIG. 3, as viewed in the direction of the arrows; 

[0025] FIG. 6 is an enlarged fragmentary cross sectional view showing the distal stem 

component in greater detail, with FIG. 6 being taken from FIG. 5 as indicated by the encircled 

area; 

[00261 FIG. 7 is an elevation view of the starter reamer used to surgically prepare the 

femur of the patient during performance of a hip revision procedure; 

[00271 FIG. 8 is a manual handle that may be used to drive the various instruments 

described herein;
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[0028] FIG. 9 is an elevation view of the distal reamer used to surgically prepare the 

femur of the patient during performance of a hip revision procedure; 

[0029] FIG. 10 is an enlarged cross sectional view of the distal reamer taken along the 

line 10-10 of FIG. 9, as viewed in the direction of the arrows; 

[00301 FIG. 11 is a perspective view of the extension tool used to drive the distal reamer 

of FIGS. 9 and 10 during performance of a hip revision procedure; 

[00311 FIG. 12 is an elevation view of the extension tool of FIG. 11; 

[0032] FIG. 13 is a cross sectional view of the extension tool taken along the line 13-13 

of FIG. 12, as viewed in the direction of the arrows; 

[00331 FIG. 14 is a perspective view of the trial shaft of the proximal trial instrument 

used to perform a trial reduction during performance of a hip revision procedure; 

[0034] FIGS. 15 and 16 are elevation views of the trial shaft of FIG. 14; 

[00351 FIG. 17 is a cross sectional view of the trial shaft taken along the line 17-17 of 

FIG. 15, as viewed in the direction of the arrows; 

[00361 FIG. 18 is a top elevation view of the trial neck of the proximal trial instrument 

used to perform a trial reduction during performance of a hip revision procedure, note a portion 

of the trial neck has been cutaway to show the trial neck's friction clamp in greater detail; 

[0037] FIG. 19 is an elevation view of the trial neck of FIG. 18; 

[00381 FIG. 20 is a cross sectional view of the trial neck taken along the line 20-20 of 

FIG. 18, as viewed in the direction of the arrows; 

[00391 FIG. 21 is a perspective view of the reamer guide shaft used to guide a number 

of instruments during performance of a hip revision procedure; 

[0040] FIG. 22 is an elevation view of the reamer guide shaft of FIG. 21; 

[0041] FIG. 23 is a cross sectional view of the reamer guide shaft taken along the line 

23-23 of FIG. 22, as viewed in the direction of the arrows; 

[0042] FIG. 24 is an elevation view of the finishing rasp used to surgically prepare the 

femur of the patient during performance of a hip revision procedure; 

[00431 FIG. 25 is a cross sectional view of the finishing rasp taken along the line 25-25 

of FIG. 24, as viewed in the direction of the arrows; 

[0044] FIG. 26 is an elevation view of the stem insertion tool used to surgically implant 

the distal stem component into the femur of the patient during performance of a hip revision 

procedure;
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[0045] FIG. 27 is a cross sectional view of the stem insertion tool taken along the line 

27-27 of FIG. 26, as viewed in the direction of the arrows; 

[0046] FIG. 28 is a perspective view of the taper-protecting sleeve used to protect the 

taper of the distal stem component during performance of a hip revision procedure; 

[00471 FIG. 29 is an enlarged cross sectional view of the taper-protecting sleeve of FIG.  

28; 

[0048] FIG. 30 is a perspective view of the proximal reamer used to surgically prepare 

the femur of the patient during performance of a hip revision procedure; 

[0049] FIG. 31 is an elevation view of the proximal reamer of FIG. 30; 

[0050] FIG. 32 is a cross sectional view of the proximal reamer taken along the line 32

32 of FIG. 31, as viewed in the direction of the arrows; 

[0051] FIG. 33 is a perspective view of the trial insertion tool used to install the 

proximal trial instrument of FIGS. 14-20 during performance of a hip revision procedure; 

[0052] FIG. 34 is a side elevation view of the trial insertion tool with its retention socket 

being shown in cross section for clarity of description; 

[0053] FIG. 35 is an enlarged elevation view of the retention socket of the trial insertion 

tool; 

[0054] FIG. 36 is a perspective view of the version-replicating instrument used during 

performance of a hip revision procedure; 

[0055] FIG. 37 is a side elevation view of the version-replicating instrument of FIG. 36; 

[0056] FIG. 38 is an enlarged cross sectional view of the distal end of the version

replicating instrument taken along the line 38-38 of FIG. 37, as viewed in the direction of the 

arrows; 

[0057] FIG. 39 is an enlarged cross sectional view of the proximal end of the version

replicating instrument taken along the line 39-39 of FIG. 36, as viewed in the direction of the 

arrows; 

[00581 FIG. 40 is a perspective view of the stem stabilizer used during performance of a 

hip revision procedure; 

[00591 FIG. 41 is an enlarged perspective view of the drive rod of the stem stabilizer of 

FIG. 40; 

[00601 FIG. 42 is a side elevation view of the stem stabilizer of FIG. 40; 

[00611 FIG. 43 is a view similar to FIG. 42, but showing a portion of the stem stabilizer 

in cross section for clarity of description;
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[0062] FIG. 44 is a fragmentary elevation view showing the starter reamer being used to 

ream the intramedullary canal of a patient's femur during performance of a hip revision 

procedure; 

[00631 FIG. 45 is a fragmentary elevation view showing the extension tool and the 

distal reamer being used to ream the intramedullary canal of a patient's femur during 

performance of a hip revision procedure; 

[0064] FIG. 46 is a fragmentary elevation view showing the proximal trial instrument 

coupled to the distal reamer during performance of a hip revision procedure; 

[0065] FIG. 47 is a fragmentary elevation view showing the reamer guide shaft coupled 

to the distal reamer during performance of a hip revision procedure; 

[0066] FIGS. 48 and 49 are fragmentary elevation views showing the finishing rasp 

being used to rasp the patient's femur during performance of a hip revision procedure; 

[00671 FIG. 50 is a fragmentary elevation view showing the distal stem component 

being coupled to the stem insertion tool during performance of a hip revision procedure; 

[00681 FIG. 51 is a fragmentary elevation view showing the stem insertion tool being 

used to implant the distal stem component into the intramedullary canal of a patient's femur 

during performance of a hip revision procedure; 

[0069] FIG. 52 is a fragmentary elevation view showing the reamer guide shaft secured 

to the distal stem component during performance of a hip revision procedure; 

[0070] FIG. 53 is a fragmentary elevation view showing the proximal reamer being used 

to ream the patient's femur during performance of a hip revision procedure; 

[0071] FIGS. 54-56 are elevation views showing the trial insertion tool being used to 

couple the proximal trial instrument to the distal stem component during performance of a hip 

revision procedure; 

[0072] FIG. 57 is an enlarged fragmentary perspective view showing the version of the 

trial neck being adjusted during performance of a hip revision procedure; 

[0073] FIG. 58 is a fragmentary elevation view showing the version-replicating 

instrument and the proximal body component being coupled to the implanted distal stem 

component during performance of a hip revision procedure; 

[0074] FIG. 59 is an enlarged elevation view showing the version-replicating instrument 

and the distal stem component in greater detail, with FIG. 59 being taken from FIG. 58 as 

indicated by the encircled area, note FIG. 59 has been rotated 900 relative to FIG. 58 for clarity 

of description;
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[00751 FIG. 60 is a fragmentary elevation view showing the proximal trial instrument 

being coupled to the version-replicating instrument during performance of a hip revision 

procedure; 

[0076] FIG. 61 is a fragmentary elevation view showing the version of the proximal 

body component being adjusted to match the version of the proximal trial instrument by use of 

the version-replicating instrument during performance of a hip revision procedure; 

[00771 FIGS. 62 and 63 are fragmentary elevation views showing a surgical tamp being 

used to initially engage the taper lock connection between the distal stem component and the 

proximal body component during performance of a hip revision procedure; 

[0078] FIG. 64 is a fragmentary elevation view showing the locking bolt being inserted 

into the proximal body component during performance of a hip revision procedure; 

[00791 FIGS. 65 and 66 are fragmentary elevation views showing the locking bolt being 

tightened by use of the stem stabilizer and the T-shaped torque wrench during performance of a 

hip revision procedure; 

[00801 FIG. 67 is a perspective view of the locking bolt of the modular femoral 

prosthesis for use along with the proximal body component and the distal stem component 

during performance of a hip revision procedure; 

[0081] FIG. 68 is an elevation view of the locking bolt of FIG. 67; 

[0082] FIG. 69 is a cross sectional view of the locking bolt taken along the line 69-69 of 

FIG. 68, as viewed in the direction of the arrows; 

[00831 FIG. 70 is an enlarged cross sectional view showing the locking bolt in greater 

detail, with FIG. 70 being taken from FIG. 69 as indicated by the encircled area; 

[0084] FIG. 71 is an elevation view of another embodiment of a trial insertion tool used 

during performance of a hip revision procedure; 

[00851 FIG. 72 is a cross sectional view of the trial insertion tool taken along the line 

72-72 of FIG. 71, as viewed in the direction of the arrows; and 

[00861 FIG. 73 is an enlarged cross sectional view of the retention socket of the trial 

insertion tool taken along the line 73-73 of FIG. 72, as viewed in the direction of the arrows.  

DETAILED DESCRIPTION OF THE DRAWINGS 

[00871 While the concepts of the present disclosure are susceptible to various 

modifications and alternative forms, specific exemplary embodiments thereof have been shown 

by way of example in the drawings and will herein be described in detail. It should be
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understood, however, that there is no intent to limit the concepts of the present disclosure to the 

particular forms disclosed, but on the contrary, the intention is to cover all modifications, 

equivalents, and alternatives falling within the spirit and scope of the invention.  

[00881 Terms representing anatomical references, such as anterior, posterior, medial, 

lateral, superior, inferior, etcetera, may be used throughout this disclosure in reference to both 

the orthopaedic implants described herein and a patient's natural anatomy. Such terms have 

well-understood meanings in both the study of anatomy and the field of orthopaedics. Use of 

such anatomical reference terms in the specification and claims is intended to be consistent with 

their well-understood meanings unless noted otherwise.  

[00891 Referring now to FIGS. 1-5, there is shown a modular femoral prosthesis 10 for 

use during performance of a hip replacement procedure. The modular femoral prosthesis 10 

includes a proximal body component 12 and a distal stem component 14. As will be discussed 

below in regard to FIGS. 64-66, the modular femoral prosthesis also includes a locking bolt 504 

that provides a secondary lock between the proximal body component 12 and the distal stem 

component 14 (the primary lock being the taper lock described below). The prosthesis 10 is 

configured to be implanted into a femur 20 (see FIGS. 40-57) of a patient during a hip revision 

procedure. In particular, the modular prosthesis 10 is implanted into a surgically prepared (e.g.  

reamed and/or broached) intramedullary canal 22 of the patient's femur 20.  

[0090] A head component (not shown) is secured to the end of the elongated neck 16 of 

the proximal body component 12 to bear on either the patient's natural acetabulum or a 

prosthetic socket which has been implanted into the patient's pelvis to replace his or her 

acetabulum. In such a manner, the modular femoral prosthesis 10 and the natural or artificial 

acetabulum collectively function as a system which replaces the natural joint of the patient's 

hip.  

[0091] The distal stem component 14 may be provided in a number of different 

configurations in order to fit the needs of a given patient's anatomy. In particular, the stem 

component 14 may be configured in various different lengths to conform to the patient's 

anatomy (e.g. a relatively long stem component 14 for use with a long femur 20, a relatively 

short stem for use with a short femur 20, etcetera). Moreover, the distal stem component 14 

may also be provided in a bow-shaped configuration if required by a given patient's anatomy.  

Yet further, the distal stem component 14 may also be provided in various diameters if required 

by a given patient's anatomy. In one illustrative embodiment, the stem component 14 may be 

provided in four different lengths - 140mm, 190mm, 240mm, and 290mm. Such stem
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components are provided in 1mm diameter increments ranging from 14 to 31mm, although in 

some embodiments certain of the sizes in such a range (e.g., 28mm and 30mm) may be omitted.  

In such an illustrative embodiment, straight stem components are available in the two shorter 

lengths (i.e., 140mm and 190mm lengths), with the three longer stem lengths (i.e., 190mm, 

240mm, and 290mm) being available with a 3' angle to accommodate the curvature of the 

femoral anterior bow.  

[0092] Likewise, the proximal body component 12 (and the head component secured 

thereto) may also be provided in various different configurations to provide the flexibility 

necessary to conform to varying anatomies from patient to patient. For example, the proximal 

body component 12 may be provided in four different lengths - 75mm, 85mm, 95mm, and 

105mm. Like the distal stem component 14, the proximal body component 12 may also be 

provided in various diameters. For example, in one illustrative embodiment, the proximal body 

component 12 may be provided in three different diameters - 20mm, 24mm, and 28mm. The 

offset of the proximal body component 12 may be varied to increase the offset of the prosthesis 

10. The head component may be provided in varying diameters to fit the needs of a given 

patient's anatomy.  

[0093] As shown in FIGS. 1 and 2, the proximal body component 12 includes a body 

24, with the neck 16 extending medially therefrom. The head component (not shown) is taper 

fit or otherwise secured to the end of the elongated neck 16. The body 24 also has an tapered 

bore 28 formed therein. A tapered post 30 of the distal stem component 14 (see FIGS. 3-6) is 

received into the tapered bore 28 of the proximal body component 12. As will be discussed 

below in greater detail below, urging the tapered post 30 of the distal stem component 14 and 

the sidewall defining the tapered bore 28 of the proximal body component 12 toward one 

another taper locks the proximal body component 12 to the distal stem component 14.  

[0094] The superior surface of the body 24 of the proximal body component 12 has a 

countersunk cavity 32 formed therein. The inferior side of the countersunk cavity 32 opens into 

a locking recess 34. The inferior side of the locking recess 34 opens into a connecting bore 36, 

which in turn opens into the tapered bore 28. As will be discussed below in greater detail, a 

locking bolt 504 (see FIG. 64) is inserted through the countersunk cavity 32 and thereafter 

extends through the connecting bore 36 to engage the distal stem component 14.  

[0095] As shown in FIGS. 3-6, the tapered post 30 is formed in the superior end of the 

body 38 of the distal stem component 14. The superior surface of the body 38 of the distal stem 

component 14 has a set of upper threads 40 formed therein. As will be discussed below in more
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detail, the upper threads 40 are used to couple the distal stem component 14 to surgical 

instruments that are impacted during use thereof. A set of lower threads 42 are positioned 

inferiorly of the upper threads 40. The lower threads 42 are used to couple the distal stem 

component 14 to the locking bolt 504 (see FIG. 64) of the hip prosthesis 10, along with those 

surgical instruments that are not impacted during their use. By not subjecting the lower threads 

to impacted surgical instruments during implantation of the femoral prosthesis 10, the threads 

ultimately used to secure the prosthesis's bolt (i.e., the lower threads 42) are protected from 

damage during the surgical procedure. In the exemplary embodiment described herein, the 

upper threads 40 are M8 size threads, whereas the lower threads 42 are M6 size threads.  

[0096] In the illustrative embodiment described herein, the lower threads 42 are 

embodied as modified threads designed to relieve stress risers. In particular, as can be seen best 

in FIG. 6, the outer edges 54 of the lower threads 42 are rounded. Unexpectedly, testing and 

modeling have shown that such rounded edges 54 provide relief from stress risers in the distal 

stem component 14. Additional relief from stress risers is also provided by the design of the 

distal end of the blind hole in which the lower threads 42 are formed. In particular, in lieu of a 

point or other geometry, the distal end 56 of the blind hole extending posteriorly from the lower 

threads 42 is rounded. That is, the blind hole formed in the body 38 of the distal stem 

component 14 that extends posteriorly from the threads 42 has a rounded distal end 56. Like 

the rounded outer edges 54 of the lower threads 42, testing and modeling have unexpectedly 

shown that such a rounded distal end 56 provides relief from stress risers in the distal stem 

component 14.  

[0097] An alignment key 44 in the form of, for example, a tab extends superiorly from 

the superior surface of the body 38 of the distal stem component 14. The alignment key 44 is in 

line with the apex of the distal stem component 14. That is, bowed stem components 14 have 

an apex (i.e., a spine) that runs along the convex side of its curvature. During implantation of 

the distal stem component 14, the apex must be properly aligned with the corresponding side of 

the patient's femur 20 possessing a similar curvature. As will be described below, the 

alignment key 44 facilitates proper orientation of the apex of the distal stem component 14 by 

allowing the surgeon to visualize the location of the apex even when the stem component 14 is 

positioned in the intramedullary canal.  

[00981 As can be seen in FIG. 4, a keyway 46 is formed in the superior surface of the 

body 38 of the distal stem component 14. The keyway 46 is formed in the sidewall 48 that 

defines the outer opening 50 of the upper threads 40. In the exemplary embodiment described
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herein, the keyway 46 is embodied as a lobe-shaped slot configured to receive a lobe-shaped 

key of a surgical trial instrument, although other shaped slots and tabs may be used. As will be 

discussed below, such a feature allows a trialed orientation of a proximal trial body component 

to be replicated for use in implanting the proximal body component 12.  

[00991 Referring now to FIGS. 7-43, there are shown the various instruments used to 

implant the femoral prosthesis 10 into the intramedullary canal 22 of the patient's femur 20. In 

FIG. 7, there is shown a starter reamer 60 that may be used during the initial steps of the 

surgical preparation of the patient's femur 20. The starter reamer 60 is used to ream the portion 

of the patient's intramedullary canal 22 into which the distal stem component 14 is implanted.  

The starter reamer 60 includes an elongated shank 62 having a proximal end 64 that fits into the 

chuck of a rotary power tool 86 (see FIG. 45) or a manual handle 80 (see FIGS. 8 and 44). The 

starter reamer 60 also includes a cutting head 66 located at the opposite, distal end of the shank 

62. The cutting head 66 of the starter reamer 60 includes a sharp cutting tip 68 with a plurality 

of helical cutting flutes 70 extending therefrom. The cutting tip 68 cuts through any debris or 

cement remnants from the previously-removed femoral prosthesis. When the starter reamer 60 

is positioned in the intramedullary canal 22 of the patient's femur 20 and rotated, the cutting 

head 66 reams or otherwise cuts the bone tissue of the femur thereby obtaining clear access to 

the femoral canal. Such access to the femoral canal ensures proper alignment of the 

components of the femoral prosthesis 10.  

[001001 The starter reamer 60 includes a number of colored depth marks 72, 74, 76, 78 

formed on its shank 62 at a location above the proximal end of the cutting head 66. Each of the 

colored depth marks 72, 74, 76, 78 corresponds to the standard head center of a number of 

different proximal body components 12. For example, the proximal body component 12 may 

be provided in four different lengths - 75mm, 85mm, 95mm, and 105mm. In the exemplary 

embodiment described herein, the depth mark 72 is blue and corresponds to the location of the 

center of the head of a 75mm proximal body component 12, the depth mark 74 is green and 

corresponds to the location of the center of the head of a 85mm proximal body component 12, 

the depth mark 76 is yellow and corresponds to the location of the center of the head of a 95mm 

proximal body component 12, and the depth mark 78 is red and corresponds to the location of 

the center of the head of a 105mm proximal body component 12. The depth marks 72, 74, 76, 

78 may be embodied as grooves engraved in the shank 62, each of which is filled with an epoxy 

ink of the corresponding color. During a surgical procedure, the starter reamer 60 is advanced 

deeper into the intramedullary canal 22 of the patient's femur 20 until the desired depth mark
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aligns with the tip 82 of the greater trochanter 84 (see FIG. 44) and clear access to the canal 22 

is achieved. In such a way, over reaming of the distal end of the canal 22 is avoided if the 

starter reamer 60 is not driven beyond the appropriate colored depth mark 72, 74, 76, 78.  

[001011 A male connector 88 is formed in the proximal end 64 of the shank 62 of the 

starter reamer 60. The connector 88 fits into the chuck of a rotary power tool 86 (see FIG. 45) 

or a manual handle 80 (see FIG. 8) to couple the starter reamer 60 to a rotary drive source.  

[001021 The starter reamer 60 may be constructed from a medical-grade metal such as 

stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

Moreover, in some embodiments, rigid polymers such as polyetheretherketone (PEEK) may 

also be used.  

[001031 Referring now to FIGS. 9 and 10, there is shown a distal reamer 90 that may be 

used after the starter reamer 60 during the surgical preparation of the patient's femur 20. Like 

the starter reamer 60, the distal reamer 90 is used to ream the portion of the patient's 

intramedullary canal 22 into which the distal stem component 14 is implanted. The use of 

progressively larger distal reamers 90 produces a bore possessing the final geometry (i.e., the 

shape) required to accept the distal stem component 14 of the femoral prosthesis 10. The distal 

reamer 90 includes an elongated shank 92 having a proximal end 94 that mates with an 

extension tool 120 (see FIGS. 11-13). As will be described below in greater detail, the 

extension tool 120 may in turn be secured to the chuck of the rotary power tool 86 (see FIG. 45) 

or the manual handle 80 (see FIG. 8).  

[001041 The distal reamer 90 also includes a cutting head 96 located at the opposite, 

distal end 98 of the shank 92. The cutting head 96 of the distal reamer 90 includes a plurality of 

helical cutting flutes 100. The outer cutting surfaces of the cutting flutes 100 are tapered to 

mimic the geometry of the distal stem component 14. When the distal reamer 90 is positioned 

in the intramedullary canal 22 of the patient's femur 20 and rotated, the cutting flutes 100 ream 

or otherwise cut the bone tissue of the femur 20.  

[001051 To accommodate the various different configurations of the distal stem 

components 14, the distal reamer 90 may likewise be provided in a number of different 

configurations. In particular, the distal reamer 90 may be configured in various different 

lengths to produce a reamed bore of a size sufficient to receive distal stem components 14 of 

various different lengths (e.g. a relatively long distal reamer 90 to prepare the femur 20 for 

implantation of a relatively long stem component 14, a relatively short distal reamer 90 to 

prepare the femur 20 for implantation of a relatively short stem component 14, etcetera). Yet
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further, the distal reamer 90 may be provided in a number of various diameters to produce a 

reamed bore of the diameter sufficient to receive distal stem components 14 of various 

diameters. In one illustrative embodiment, the distal reamer 90 may be provided in four 

different lengths - 140mm, 190mm, 240mm, and 290mm. Such reamers 90 are provided in 

1mm diameter increments ranging from 14 to 31mm.  

[001061 The proximal end 94 of the distal reamer 90 has a countersunk drive connector 

102 formed therein. The drive connector 102 is shaped to receive the locking jaws 148 and the 

drive spline 126 of the extension tool 120 (see FIGS. 11-13). The sidewall 104 that defines the 

drive connector 102 has a number of L-shaped locking slots 106 defined therein. Positioned 

posteriorly of the locking slots 106, the sidewall 104 that defines the drive connector 102 has a 

female drive socket 108 defined therein. In the illustrative embodiment described herein the 

female drive socket 108 is embodied as a female hex drive socket the compliments the size and 

shape of the drive spline 126 of the extension tool 120. As will described below in regard to 

FIGS. 11-13, the locking jaws 148 of the extension tool 120 may be positioned in the locking 

slots 106 and thereafter engaged with the sidewall 104 to selectively lock the extension tool 120 

to the proximal end 94 of the distal reamer 90. In doing so, the extension tool's drive spline 

126 is received into the female drive socket 108 of the distal reamer 90. When the extension 

tool 120 is locked to the distal reamer 90 in such a way, rotation of the extension tool's drive 

spline 126 causes rotation of the distal reamer 90.  

[001071 As can be seen in the cross section of FIG. 10, the proximal end of a blind bore 

110 opens into the connector 102. The blind bore 110 extends distally away from the female 

drive socket 108. The upper end of the blind bore 110 is threaded. Namely, a number of 

threads 112 are formed in the sidewall that defines the proximal end of the blind bore 110. In 

the illustrative embodiment described herein, the threads 112 do not extend throughout the 

length of the blind bore 110. As a result, the bore's distal end is smooth (i.e., not threaded).  

The threads 112 are sized to match the lower threads 42 of the distal stem component 14. As 

such, in the illustrative embodiment described herein, the threads 112 are M6 size threads.  

[001081 Like the starter reamer 60, the distal reamer 90 may be constructed from a 

medical-grade metal such as stainless steel, cobalt chrome, or titanium, although other metals or 

alloys may be used. Moreover, in some embodiments, rigid polymers such as 

polyetheretherketone (PEEK) may also be used.  

[001091 Referring now to FIGS. 11-13, there is shown an extension tool 120 that may be 

used in conjunction with the distal reamer 90 during the surgical preparation of the patient's
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femur 20. The extension tool 120 may be used to drive the distal reamer 90 to ream the portion 

of the patient's intramedullary canal 22 into which the distal stem component 14 is implanted.  

The extension tool 120 includes an elongated drive shaft 122 having a proximal end 124 that 

fits into the chuck of a rotary power tool 86 (see FIG. 45) or a manual handle 80 (see FIG. 8).  

The extension tool 120 also includes a drive spline 126 located at the opposite, distal end 128 of 

the drive shaft 122. The drive spline 126 of the extension tool 120 includes a plurality of drive 

teeth 130. When the drive teeth 130 of the drive spline 126 are positioned in the female drive 

socket 108 of the distal reamer 90, the drive shaft 122 is coupled to the distal reamer 90. As 

such, rotation of the drive shaft 122 causes rotation of the distal reamer 90.  

[001101 The drive shaft 122 of the extension tool 120 includes an elongated shaft body 

132. A male connector 134 is formed in the proximal end 136 of the shaft body 132. The 

connector 134 fits into the chuck of a rotary power tool 86 (see FIG. 45) or a manual handle 80 

(see FIG. 8) to couple the drive shaft 122 to a rotary drive source. A sleeve 138 is positioned 

around the shaft body 132. The sleeve 138 is coupled to the outer surface of the shaft body 132 

through a bearing 140. As such, the shaft body 132 (and hence the drive shaft 122) rotates 

freely of the sleeve 138. The sleeve 138 functions as a grip for allowing the surgeon to hold the 

extension tool 120 during rotation of the drive shaft 122.  

[001111 An elongated tip 142 extends distally away from the distal end of the shaft body 

132. In particular, a proximal end 144 of the elongated tip 142 is secured to the distal end 146 

of the shaft body 132. The elongated tip 142 has a pair of locking flanges 148 formed in its 

distal end. The locking jaws 148 face oppositely one another. The tip 142 has an elongated 

bore 150 extending therethrough. The distal end of the elongated bore 150 (i.e., the portion of 

the bore 150 proximate the locking jaws 148) defines a distal bore 152 that has a smaller 

diameter than a proximal bore 154 defined by the remainder of the bore 150. The sidewall 

defining the distal bore 152 has an internal geometry that matches the external geometry of the 

drive spline 126. Such a complimentary feature enhances the rotational stability of the 

extension tool 120 as it drives the distal reamer 90.  

[001121 The drive shaft 122 also includes a locking assembly 156. The locking assembly 

156 includes a locking lever 158 that is pivotally coupled to the shaft body 132 via a pivot pin 

160. One end of a spring link 162 is coupled to the locking lever 158, with its other end being 

coupled to the proximal end 164 of a spline shaft 166. The drive spline 126 is formed in the 

distal end 168 of the spline shaft 166. The drive spline 126 is positionable between an extended 

or locked position (as shown in FIG. 13) in which the drive spline 126 extends out of the distal
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end of the elongated tip 142 and a retracted or unlocked position in which the drive spline 162 

is retracted into the distal bore 152 of the elongated tip 142 to a location that is proximal of the 

locking jaws 148.  

[001131 To secure the extension tool 120 to the distal reamer 90, the locking jaws 148 are 

inserted through the open ends of the locking slots 106 of the distal reamer's drive connector 

102 and thereafter rotated. The drive spline 126 is then positioned in its extended (i.e., locked) 

position in which it is received in the distal reamer's female drive socket 108 to secure the 

extension tool 120 to the distal reamer 90.  

[001141 By virtue of being coupled to the spline shaft 166 via the spring link 162, the 

locking lever 158 is operable to move the drive spline 126 between its extended (i.e., locked) 

position and its retracted (i.e., unlocked) position. Namely, when the locking lever 158 is 

positioned in its locked position (as shown in FIG. 13), the drive spline is positioned in its 

extended (i.e., locked) position. However, when the locking lever 158 is pulled downwardly (in 

the orientation of FIG. 13) so as to pivot about the pivot pin 160, the spring link 162 and hence 

the spline shaft 166 are urged to the right (in the orientation of FIG. 13) so as to relieve tension 

from the spring link 162 and position the drive spline 126 in its retracted (i.e., unlocked) 

position.  

[001151 The extension tool 120 includes a number of colored depth marks 172, 174, 176, 

178 formed on its elongated tip 142. Like the depth marks 72, 74, 76, 78 of the starter reamer 

60, each of the colored depth marks 172, 174, 176, 178 corresponds to the standard head center 

of one of the various proximal body components 12. For example, the proximal body 

component 12 may be provided in four different superior/inferior lengths - 75mm, 85mm, 

95mm, and 105mm. In the exemplary embodiment described herein, the depth mark 172 is 

blue and corresponds to the location of the center of the head of a 75mm proximal body 

component 12, the depth mark 174 is green and corresponds to the location of the center of the 

head of a 85mm proximal body component 12, the depth mark 176 is yellow and corresponds to 

the location of the center of the head of a 95mm proximal body component 12, and the depth 

mark 178 is red and corresponds to the location of the center of the head of a 105mm proximal 

body component 12. The depth marks 172, 174, 176, 178 may be embodied as grooves 

engraved in the elongated tip 142, each of which is filled with an epoxy ink of the 

corresponding color. During a surgical procedure, the extension tool 120 is advanced deeper 

into the intramedullary canal 22 of the patient's femur 20 until the desired depth mark aligns 

with the tip 82 of the greater trochanter 84 (see FIG. 45). In such a way, over reaming of the
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distal end of the canal 22 is avoided if the extension tool 120 is not driven beyond the 

appropriate colored depth mark 172, 174, 176, 178.  

[001161 The extension tool 120 is configured to mate with any of the various 

configurations of the distal reamer 90. In other words, each of the various configurations of the 

distal reamers 90 is compatible with the extension tool 120.  

[001171 The metallic components of the extension tool 120 (e.g., the various components 

of the drive shaft 126, the distal tip 142, etcetera) may be constructed from a medical-grade 

metal such as stainless steel, cobalt chrome, or titanium, although other metals or alloys may be 

used. Moreover, in some embodiments, rigid polymers such as polyetheretherketone (PEEK) 

may also be used. The sleeve 138 may be constructed from similar metals or from a polymer 

such as delrin.  

[001181 Referring now to FIGS. 14-20, there is shown a proximal trial instrument 180.  

The proximal trial instrument 180 is modular and, as a result, is embodied as two separate 

components - a trial shaft 182 and a trial neck 184. Like the other instruments and implants 

described herein, the components of the proximal trial instrument 180 (i.e., the trial shaft 182 

and the trial neck 184) may be provided in a number of different sizes. For example, in the 

illustrative embodiment described herein, the trial shaft 182 may be embodied in four different 

lengths (e.g., 75mm, 85mm, 95mm, or 105mm) so as to, when assembled to the distal reamer 

90 or the distal stem component 14, mimic a 75mm, 85mm, 95mm, or 105mm proximal body 

component 12. In the illustrative embodiment described herein, the trial neck 184 may be 

provided in two different offset sizes - 45mm and 40mm. The various configurations of the 

trial shaft 182 and the trial neck 184 may be mixed and matched to produce trials of different 

sizes. Such a modular instrument significantly reduces the number of instruments needed to 

perform the associated surgical procedure. For example, some prior art trial instrument sets 

included 12 different proximal trial instruments, whereas the illustrative system described 

herein has six instruments (four trial shafts and two trial necks).  

[001191 As can be seen in FIGS. 14-17, the trial shaft 182 includes a body 186 having an 

elongated bore 188 extending therethrough. A locking screw 190 is captured in the bore 188.  

A hex drive head 192 is formed in the proximal end of the locking screw 190, with a number of 

locking threads 194 being formed in its opposite, distal end. The threads 194 are sized to be 

received into the lower threads 42 of the distal stem component 14 and the threads 112 of the 

distal reamer 90. As such, in the illustrative embodiment described herein, the threads 194 of 

the locking screw 190 are M6 size threads. As can be seen in the perspective view of FIG. 14
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and the cross-sectional view of FIG. 17, the drive head 192 of the locking screw 190 is captured 

in a bearing 196 and positioned in a recess 198 formed in the proximal end of the trial shaft's 

body 186.  

[001201 The body 186 of the trial shaft 182 is generally cylindrical in shape. The 

proximal end 202 of the body 186 defines a stem 204 to receive the trial neck 184. A shoulder 

206 is formed in the body 186. The trial neck 184 slides down the stem 204 and is supported 

by the shoulder 206. As can be seen in FIGS. 14-16, the stem 204 has a splined surface 208 

formed therein. As will be described in more detail below, the splined surface 208 is engaged 

by a locking pawl 244 of the trial neck 184 (see FIG. 18) to lock the trial neck 184 into a 

desired orientation or "version" (i.e., rotational angle) relative to the trial shaft 182.  

[001211 As can be seen in FIGS. 14-16, an alignment flat 210 is formed in the trial 

shaft's body 186. The flat 210 is formed near the body's distal end 212. The alignment flat 210 

is embodied as a flat, shallow slot. The flat 210 facilitates insertion of the proximal trial 

instrument 180 during a surgical procedure.  

[001221 The trial shaft 182 also includes an alignment key 214 in the form of, for 

example, a rib that extends outwardly from the distal end 212 of the body 186. The long axis of 

the alignment key 214 extends in the superior/inferior direction. The alignment key 214 is 

configured to mate with the keyway 46 formed in the superior surface of the body 38 of the 

distal stem component 14 (see FIG. 4). In the exemplary embodiment described herein, the 

cross-sectional shape of the alignment key 214 is lobe shaped to compliment the shape of the 

stem component's keyway 46.  

[001231 As shown in FIGS. 18-20, the trial neck 184 includes a body 224 having a neck 

226 extending medially therefrom. A trial head (not shown) is taper fit or otherwise secured to 

the neck 226. The body 224 also has a bore 228 formed therein. The bore 228 extends in the 

superior/inferior direction through the lateral portion of the body 224. The proximal stem 204 

of the trial shaft 182 is received into the bore 228 of the trial neck 184. The trial neck 184 

slides down the stem 204 of the trial shaft 182 until an inferior surface 230 of the trial neck's 

body 224 contacts the shoulder 206 formed in the body 186 of the trial shaft (see FIGS. 14-17).  

[001241 The superior surface of the body 224 of the trial neck 184 has a countersunk 

cavity 232 formed therein. The inferior side of the countersunk cavity 232 opens into a locking 

recess 234. The cavity 232 and the recess 234 house a locking mechanism 236. The locking 

mechanism 236 includes a friction clamp 238 and a locking screw 240. A hex drive head 242 is 

formed in the proximal end of the locking screw 240. When the trial neck 184 is positioned on
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the trial shaft 182, the locking mechanism 236 may used to lock the trial neck 184 into a desired 

orientation or "version" (i.e., rotational angle) relative to the trial shaft 182. In particular, when 

the locking screw 240 is tightened by use of a hex driver (such as the one shown in FIG. 56), 

the friction clamp 238 clamps onto or otherwise engages the outer surface of the stem 204 of 

the trial shaft 182 thereby preventing the trial neck 184 from rotating relative to the trial shaft 

182. As can be seen in FIG. 18, the friction claim 238 has a locking pawl 244 formed therein.  

When the locking screw 240 is tightened by use of a hex driver 512 (such as the one shown in 

FIG. 56), the locking pawl 244 is urged into positioned in one of the grooves of the splined 

surface 208 of the trial shaft 182. The locking pawl 244 contacts the sidewalls forming the 

groove of the splined surface 208 thereby preventing the trial neck 184 from rotating relative to 

the trial shaft 182. When the locking screw 240 is loosened with the hex driver, the friction 

clamp 238 disengages the stem 204 of the trial shaft 182 thereby allowing the trial neck 184 to 

rotate freely about the trial shaft 182.  

[001251 The trial shaft 182 and the trial neck 184 of the proximal trial instrument 180 

may be constructed from a medical-grade metal such as stainless steel, cobalt chrome, or 

titanium, although other metals or alloys may be used. Moreover, in some embodiments, rigid 

polymers such as polyetheretherketone (PEEK) may also be used.  

[001261 Referring now to FIGS. 21-23, there is shown a reamer guide shaft 250. The 

reamer guide shaft 250 may be secured to the distal stem component 14 or the distal reamer 90 

positioned in the intramedullary canal 22 of the patient's femur 20 to guide a surgeon's 

advancement of a finishing rasp 290 (see FIGS. 24 and 25) or proximal reamer 390 (see FIGS.  

30-32). The reamer guide shaft 250 includes a body 252 having an elongated bore 254 

extending therethrough. A locking screw 256 is captured in the bore 254. A hex drive socket 

258 is formed in the proximal end of the locking screw 256, with a number of locking threads 

260 being formed in its opposite, distal end. As will be described below in greater detail, a hex 

driver may be inserted into the hex drive socket 258 and rotated to tighten the reamer guide 

shaft 250 to the distal stem component 14 or the distal reamer 90. The locking screw's threads 

260 are sized to be received into the lower threads 42 of the distal stem component 14 and the 

threads 112 of the distal reamer 90. As such, in the illustrative embodiment described herein, 

the threads 260 of the locking screw 256 are M6 size threads.  

[001271 The distal end 262 of the body 252 of the reamer guide shaft 250 has an 

alignment flat 264 formed therein. The alignment flat 264 is embodied as a flat, shallow slot.  

The alignment flat 264 is sized and shaped to closely complement the size and shape of the
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alignment key 44 extending superiorly from the superior surface of the body 38 of the distal 

stem component 14. As mentioned above, the alignment key 44 aligns with the apex of the 

distal stem component 14. During attachment of the reamer guide shaft 250 to the distal stem 

component 14, the alignment key 44 abuts into contact with the alignment flat 264 formed in 

the reamer guide shaft's body 252.  

[001281 Like the trial shaft 182 of the proximal trial instrument 180, the reamer guide 

shaft 250 also includes an alignment key 284 in the form of, for example, a rib that extends 

outwardly from the distal end 262 of the body 252. The long axis of the alignment key 284 

extends in the superior/inferior direction. The alignment key 284 is configured to mate with the 

keyway 46 formed in the superior surface of the body 38 of the distal stem component 14 (see 

FIG. 4). In the exemplary embodiment described herein, the cross-sectional shape of the 

alignment key 284 is lobe shaped to compliment the shape of the stem component's keyway 46.  

[001291 The reamer guide shaft 250 includes a number of colored depth marks 272, 274, 

276, 278 formed on its body 252. Like the depth marks 72, 74, 76, 78 of the starter reamer 60 

and the depth marks 172, 174, 76, 178 of the extension tool 120, each of the colored depth 

marks 272, 274, 276, 278 corresponds to the standard head center of one of the various 

proximal body components 12. For example, as described above, the proximal body 

component 12 may be provided in four different superior/inferior lengths - 75mm, 85mm, 

95mm, and 105mm. In the exemplary embodiment described herein, the depth mark 272 is 

blue and corresponds to the location of the center of the head of a 75mm proximal body 

component 12, the depth mark 274 is green and corresponds to the location of the center of the 

head of a 85mm proximal body component 12, the depth mark 276 is yellow and corresponds to 

the location of the center of the head of a 95mm proximal body component 12, and the depth 

mark 278 is red and corresponds to the location of the center of the head of a 105mm proximal 

body component 12. The depth marks 272, 274, 276, 278 may be embodied as grooves 

engraved in the body 252 of the reamer guide shaft 250, each of which is filled with an epoxy 

ink of the corresponding color.  

[001301 The reamer guide shaft 250 also includes another colored mark 280 formed near 

its proximal end. As can be seen in FIGS. 21 and 22, the colored mark 280 is formed in the 

outer surface of the reamer guide shaft's body 252. Like the colored depth marks 272, 274, 

276, 278, the colored mark 280 may be embodied as a groove that is engraved in the reamer 

guide shaft's body 252 and filled with an epoxy ink of a predetermined color, or, alternatively, 

may be embodied as a laser mark. In the illustrative embodiment described herein, the colored
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mark 280 is black. As will be described below in greater detail, the colored mark 280 allows a 

surgeon to visually confirm that proper seating height has been achieved by observing the 

colored mark 280 through the window 314 formed in the finishing rasp 290 (see FIGS. 24 and 

25) or the window 414 formed in the proximal reamer 390 (see FIGS. 30-32). In particular, 

during a surgical procedure, the finishing rasp 290 (see FIGS. 24 and 25) or proximal reamer 

390 (see FIGS. 30-32) is advanced deeper into the intramedullary canal 22 of the patient's 

femur 20 until the colored mark 280 is visible through a window 314 formed in the finishing 

rasp 290 (see FIGS. 24 and 25) or a window 414 formed in the proximal reamer 390 (see FIGS.  

30-32), respectively. In such a way, over rasping or over reaming of the intramedullary canal 

22 is avoided.  

[001311 The reamer guide shaft 250 may be constructed from a medical-grade metal such 

as stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

Moreover, in some embodiments, rigid polymers such as polyetheretherketone (PEEK) may 

also be used.  

[001321 Referring now to FIGS. 24 and 25, the finishing rasp 290 is shown in more 

detail. The finishing rasp 290 is used in the surgical preparation of the femur 20 of certain 

patients. For example, when implanting bowed distal stem components 14 having relatively 

small diameters (e.g., 14-20mm) in patients who do not present a large proximal deformity, it 

may be necessary to utilize the finishing rasp 290. The finishing rasp 290 removes additional 

bone to facilitate the proper seating of a bowed distal stem component 14.  

[001331 Like the other instruments and implants described herein, the finishing rasp 290 

may be provided in a number of different sizes. For example, finishing rasp 290 may be 

provided in various diameters to accommodate the different diameters of the various different 

distal stem components 14. In one illustrative embodiment, the stem component 14 may be 

provided in 1mm diameter increments ranging from 14 to 31mm. In such a case, the finishing 

rasp 290 may be provided in similar sizes.  

[001341 The finishing rasp 290 includes an elongated shaft 292 having a handle 294 

secured to its proximal end 296. The finishing rasp 290 also includes a cutting head 298 

secured to the opposite, distal end 302 of the shaft 292. The cutting head 298 of the finishing 

rasp 290 is arcuate in shape and includes a plurality of cutting teeth 304 on its two outer sides.  

The cutting teeth 304 extend longitudinally along the length of the cutting head 298. When the 

finishing rasp 290 is advanced with oscillating motion, the cutting teeth 304 of the finishing 

rasp 290 abrade or otherwise cut the bone tissue of the femur 20 in two directions thereby
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gradually creating a notch possessing the geometry (i.e., the shape) required to accept a bowed 

distal stem component 14.  

[001351 As can be seen in FIG. 25, the handle 294 is positioned on the shaft 292 of the 

finishing rasp 290 such that one end of the handle 294 is longer than the other. This provides a 

visual reference to the surgeon as to the location of the cutting head 298. Namely, the cutting 

head 298 is located on the same side of the shaft 292 as the short side of the handle 294. In 

doing so, the short side of the handle 294 provides the surgeon with a visual reference as to 

where the cutting head 298 is located during use of the finishing rasp 290 This allows the 

cutting head 298 to be aligned 180' from the anticipated location of the distal stem component's 

apex.  

[001361 The shaft 292 of the finishing rasp 290 has a blind guide bore 306 formed 

therein. As can be seen in the cross sectional view of FIG. 25, the distal end 308 of the guide 

bore 306 is defined in (i.e., opens through) the distal end 302 of the shaft 292 of the finishing 

rasp 290 at a location proximate to the cutting head 298. As noted above, the cutting head 298 

is generally arcuate in shape with its concave side facing the central axis of the shaft 292. Such 

a shape provides clearance for the reamer guide shaft 250 to enter the guide bore 306.  

[001371 The opposite, proximal end 310 of the guide bore 306 is located in the rasp's 

elongated shaft 292 at a location between its proximal end 296 and its distal end 302. The 

proximal end 310 of the guide bore 306 is located on the proximal side of the middle of the 

shaft 292 near where the shaft 292 tapers down to its smaller diameter that is secured to the 

handle 294. The center line of the guide bore 306 and the longitudinal axis of the finishing rasp 

290 lie on the same line.  

[001381 A depth stop 312 is located in the proximal end 310 of the guide bore 306. The 

depth stop 312 bottoms out on the superior surface 282 of the drive socket 258 of the reamer 

guide shaft's locking screw 256 (see FIGS. 21- 23) when the finishing rasp 290 is fully seated.  

In the illustrative embodiment described herein, the depth stop 312 is embodied as a dowel pin 

welded into a bore formed in the rasp's shaft 292 at an angle transverse to its longitudinal axis.  

It should be appreciated that other configurations of depth stops may be used, including 

configurations integral to the rasp's shaft 292.  

[001391 As can be seen in FIGS. 24 and 25, a number of slotted openings or "viewing 

windows" 314 are defined in the sidewall 316 of the rasp's shaft 292 that defines the guide bore 

306. The viewing windows 314 allow the surgeon to visualize the reamer guide shaft 250 as it 

is received in the guide bore 306. In doing so, the surgeon can visually confirm that proper
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seating of the finishing rasp 290 has been achieved by observing the colored mark 280 of the 

reamer guide shaft 250 through the viewing windows 314 formed in the finishing rasp 290.  

Specifically, as can be seen in the elevation view of FIG. 24, the outer surface of the rasp's 

shaft 292 has colored mark 318 formed therein. The colored mark 318 extends around the outer 

circumference of the shaft 292 and intersects the viewing windows 314. Like the colored mark 

280 of the reamer guide shaft 250, the colored mark 318 may be embodied as a groove that is 

engraved in the outer surface of the rasp's shaft 292 and filled with an epoxy ink of a 

predetermined color, or, alternatively, may be embodied as a laser mark. In the illustrative 

embodiment described herein, the colored mark 318 is black. The surgeon may visually 

confirm that proper seating of the finishing rasp 290 has been achieved when the colored mark 

280 of the reamer guide shaft 250 (which is visible through the viewing windows 314) aligns 

with the colored mark 318 of the finishing rasp 290.  

[001401 In the illustrative embodiment described herein, the finishing rasp 290 is 

designed as a finishing tool that removes modest amounts of bone tissue. As such, unlike the 

other instruments described herein, the handle 294 is irremovably secured to the proximal end 

296 of the rasp's shaft 292, for example by welding. Such an arrangement prevents the 

finishing rasp 290 from being coupled to a power tool. In other arrangements, it may be 

desirable to implement a powered version of a rasp. In such a case, a removable handle, such as 

the manual handle 80 of FIG. 8 may be employed.  

[001411 The finishing rasp 290 may be constructed from a medical-grade metal such as 

stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

Moreover, in some embodiments, rigid polymers such as polyetheretherketone (PEEK) may 

also be used.  

[001421 Referring now to FIGS. 26 and 27, there is shown a stem insertion tool 330. The 

stem insertion tool 330 may be secured to the distal stem component 14 to facilitate 

implantation of the distal stem component 14 into the intramedullary canal 22 of the patient's 

femur 20. The stem insertion tool 330 includes a body 332 having an elongated bore 334 

extending therethrough. A sleeve 336 is positioned around the insertion tool's body 332. The 

sleeve 336 is immovably coupled to the outer surface of the insertion tool's body 332, such as 

by, for example, overmolding. The sleeve 336 functions as a grip for allowing the surgeon to 

hold the stem insertion tool during implantion of the distal stem component 14.  

[001431 A locking rod 338 is captured in the bore 334. A knob 340 is secured to the 

proximal end of the locking rod 338. In addition to being used to secure the stem insertion tool
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330 to the distal stem component 14, the knob 340 is also used as an impact surface. Namely, 

the surgeon strikes the superior surface 342 of the knob 340 to drive the distal stem component 

14 into the bone tissue within the intramedullary canal 22 of the patient's femur 20. As can be 

seen in FIGS. 26 and 27, the knob 340 has a number of holes 362 formed therein. A rod or 

other type of handle (not shown) may be inserted into the holes 362 to increase the surgeon's 

leverage during rotation of the knob 340.  

[001441 As can be seen in the cross section of FIG. 27, a set of internal threads 344 

formed in the body 332 within the bore 334 and a set of external threads 358 on the locking rod 

338 allow the locking rod 338 to be maintained with the bore 334 while also allowing the stem 

insertion tool 330 to be disassembled for cleaning between uses.  

[001451 The locking rod 338 has a set of locking threads 346 formed in its distal end.  

The threads 346 are sized to be received into the upper threads 40 of the distal stem component 

14 (see FIG. 6). As alluded to above, the upper threads 40 are used to couple the distal stem 

component 14 to the stem insertion tool 330 and any other surgical instrument that is impacted 

during use thereof As such, a set of threads that are not used in assembly of the locking bolt 

504 to the femoral prosthesis 10 (i.e., the upper threads 40) are subjected to the loads associated 

with impaction of the stem insertion tool 330 by the surgeon. In doing so, the set of threads 

used in assembly of the locking bolt 504 to the femoral prosthesis 10 (i.e., the lower threads 

42), are not subjected to the loads associated with impaction of the stem insertion tool 330 by 

the surgeon. Such "thread preservation" ensures the stem component's threads that received the 

locking bolt 504 (i.e., the lower threads 42) are unharmed by the stem insertion process. In 

other words, by not subjecting the lower threads 42 to surgical instruments that are impacted 

during implantation of the femoral prosthesis 10, the threads ultimately used to secure the 

prosthesis's locking bolt 504 (i.e., the lower threads 42) are protected from damage during the 

surgical procedure. As noted above, the upper threads 40 of the distal stem component 14 are 

M8 size threads, whereas the lower threads 42 are M6 size threads. As such, the locking 

threads 346 of the insertion tool 330 are M8 size threads. By being a larger thread size (e.g., 

M8 vs. M6), the locking threads 346 of the stem insertion tool 330 cannot inadvertently be 

driven into the lower threads 42 of the distal stem component 14.  

[001461 The distal end 348 of the body 332 of the stem insertion tool 330 has an 

alignment notch 350 formed therein. The alignment notch 350 is sized and shaped to closely 

complement the size and shape of the alignment key 44 extending superiorly from the superior 

surface of the body 38 of the distal stem component 14 (see FIG. 4). As mentioned above, the
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alignment key 44 aligns with the apex of the distal stem component 14. During attachment of 

the stem insertion tool 330 to the distal stem component 14, the alignment key 44 is received 

into the alignment notch 350 formed in the insertion tool's body 332.  

[001471 The distal end 348 of the body 332 of the stem insertion tool 330 has an 

retaining flange 360 secured thereto. The retaining flange 360 extends around a portion of the 

outer periphery of the body 332. As will be discussed below in greater detail, the retaining 

flange 360 prevents the taper-protecting sleeve 380 from inadvertently being dislodged from the 

distal stem component 14 during use of the stem insertion tool 330.  

[001481 A pair of impact wings 352 extend outwardly from the proximal end 354 of the 

body 332 of the stem insertion tool 330. In the illustrative embodiment described herein, the 

impact wings 352 are integrally formed with the body 332 of the insertion tool 330. As 

described above, during implantation of the distal stem component 14, the surgeon strikes the 

superior surface 342 of the knob 340 to drive the distal stem component 14 into the bone tissue 

within the intramedullary canal 22 of the patient's femur 20 (i.e., drive the distal stem 

component 14 in the inferior direction). If the surgeon needs to reposition or remove the distal 

stem component 14 from the intramedullary canal 22 of the patient's femur 20 (with the distal 

stem component 14 still secured thereto), the surgeon strikes the underside 356 of the impact 

wings 352 (i.e., the inferior side of the impact wings 352). Such an impact drives the stem 

insertion tool 330 (and hence the distal stem component 14 attached thereto) in the superior 

direction thereby allowing it to be removed from, or repositioned within, the intramedullary 

canal 22 of the patient's femur 20.  

[001491 Once the surgeon has positioned the distal stem component 14 in the 

intramedullary canal 22 of the patient's femur 20, the stem insertion tool 330 may be 

disconnected from the distal stem component 14 by rotating the knob 340 to release the locking 

threads 346 from the upper threads 40 of the distal stem component 14.  

[001501 The stem insertion tool 330 includes a number of colored depth marks 372, 374, 

376, 378 formed on its body 332. Like the depth marks 72, 74, 76, 78 of the starter reamer 60, 

the depth marks 172, 174, 176, 178 of the extension tool 120, and the depth marks 272, 274, 

276, 278 of the reamer guide shaft 250, each of the colored depth marks 372, 374, 376, 378 

corresponds to the standard head center of one of the various proximal body components 12.  

For example, as described above, the proximal body component 12 may be provided in four 

different superior/inferior lengths - 75mm, 85mm, 95mm, and 105mm. In the exemplary 

embodiment described herein, the depth mark 372 is blue and corresponds to the location of the
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center of the head of a 75mm proximal body component 12, the depth mark 374 is green and 

corresponds to the location of the center of the head of a 85mm proximal body component 12, 

the depth mark 376 is yellow and corresponds to the location of the center of the head of a 

95mm proximal body component 12, and the depth mark 378 is red and corresponds to the 

location of the center of the head of a 105mm proximal body component 12. The depth marks 

372, 374, 376, 378 may be embodied as grooves engraved in the body 332 of the stem insertion 

tool 330, each of which is filled with an epoxy ink of the corresponding color. During a 

surgical procedure, the stem insertion tool 330, with the distal stem component 14 secured 

thereto, is advanced deeper into the intramedullary canal 22 of the patient's femur 20 until the 

desired depth mark aligns with the tip 82 of the greater trochanter 84 (see FIG. 51). In such a 

way, the desired implant depth of the distal stem component 14 can be achieved.  

[001511 The metallic components of the stem insertion tool 330 (e.g., the insertion tool's 

body 332, locking rod 338, etcetera) may be constructed from a medical-grade metal such as 

stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

Moreover, in some embodiments, rigid polymers such as polyetheretherketone (PEEK) may 

also be used. The grip 336 may be constructed from a polymer such as silicone.  

[001521 Referring now to FIGS. 28 and 29, there is shown a taper-protecting sleeve 380.  

In the illustrative embodiment described herein, the taper-protecting sleeve 380 is packaged 

with the distal stem component 14. The taper-protecting sleeve 380 is installed on the tapered 

post 30 formed in the superior end of the distal stem component 14 (see FIGS. 50-52). As 

described above, the tapered post 30 of the distal stem component 14 is received into the 

tapered bore 28 of the proximal body component 12 with an applied compressive force taper 

locking the tapers of the two components together. The taper-protecting sleeve 380 reduces, or 

even eliminates, potential damage to the outer surfaces of the tapered post 30 of the distal stem 

component 14 during the surgical process thereby enhancing the integrity of the taper lock 

between the distal stem component 14 and the proximal body component 12. The taper

protecting sleeve 380 includes a cannulated body 382 having an elongated bore 384 extending 

therethrough.  

[001531 A beveled edge 386 located in the elongated bore 384 divides the taper

protecting sleeve 380 into a superior portion and an inferior portion. When the taper-protecting 

sleeve 380 is assembled to the body 38 of the distal stem component 14, the proximal start of 

the beveled edge 386 of the taper-protecting sleeve 380 engages the proximal surface of the 

tapered post 30 of the distal stem component 14. During such assembly, the portion of the body
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382 of the taper-protecting sleeve 380 that defines the distal end of the elongated bore 384 also 

engages the distal surface of the tapered post 30 of the distal stem component 14. As such, the 

superior portion of the taper-protecting sleeve 380 sits above the superior surface of the body 38 

of the distal stem component 14. In such a way, the superior portion of the taper-protecting 

sleeve 380 functions as a grip to be grabbed or otherwise engaged by forceps or other 

instrument to facilitate removal of the taper-protecting sleeve 380 after its use. The outer 

surface of the superior portion of the taper-protecting sleeve 380 includes a number of ribs 388.  

The ribs 388 provide an engagement surface for the forceps during removal of the taper

protecting sleeve 380.  

[001541 As alluded to above, the taper-protecting sleeve 380 is packaged with the distal 

stem component 14. As a result, it is provided to the surgeon in a sterile package, along with 

the distal stem component 14. The taper-protecting sleeve 380 may be pre-installed on the 

distal stem component 14 and, as a result, provided to the surgeon in the same sterile package as 

the distal stem component 14. Alternatively, the taper-protecting sleeve 380 may be provided 

to the surgeon in a separate sterile package from the sterile package that includes the distal stem 

component 14. In such a case, the surgeon removes the taper-protecting sleeve 380 from the 

separate package and installs it onto the distal stem component 14 prior to implantation thereof 

[001551 The taper-protecting sleeve 380 may be made of any suitable material, including 

medical-grade polymeric material. Examples of such polymeric materials include polyethylene 

such as ultrahigh molecular weight polyethylene (UHMWPE) or polyetheretherketone (PEEK).  

In such a configuration, the taper-protecting sleeve 380 may be used as a disposable instrument.  

[001561 Referring now to FIGS. 30-32, there is shown the proximal reamer 390 in more 

detail. The proximal reamer 390 is used to surgically prepare the patient's femur 20 for 

implantation of the proximal body component 12. As will be discussed below in regard to FIG.  

48, operation of the proximal reamer 390 is performed over the distal stem component 14 to 

ensure final seating height and stem biomechanics. In some embodiments, operation of the 

proximal reamer 390 may also be performed over the distal reamer 90 when the distal reamer 

90 is positioned in the patient's femur 20.  

[001571 Like the other instruments and implants described herein, the proximal reamer 

390 may be provided in a number of different sizes. For example, proximal reamer 390 may be 

provided in various diameters to accommodate the various different configurations of the 

proximal body components 12. In one illustrative embodiment, the proximal reamer 390 may 

be provided with 20mm, 24mm, and 28mm cutting head diameters.
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[001581 The proximal reamer 390 includes an elongated shaft 392 having a proximal end 

394 that fits into the chuck of a rotary power tool 86 (see FIG. 53) or a manual handle 80 (see 

FIG. 8). The proximal reamer 390 also includes a cutting head 396 located at the opposite, 

distal end 398 of the shaft 392. The cutting head 396 of the proximal reamer 390 includes a 

plurality of helical cutting flutes 402. When the proximal reamer 390 is positioned in the 

patient's femur 20 and rotated, the cutting flutes 402 ream or otherwise cut the bone tissue of 

the femur 20 to form a surgically-created cavity to accommodate the geometry of the proximal 

body component 12. The cutting head 396 is generally cylindrical or conical in shape. The 

center line of the cutting head 396 and the longitudinal axis of the proximal reamer 390 lie on 

the same line. As can be seen in FIGS. 30 and 31, the lead cutting edge 404 of the cutting flutes 

402 extends beyond the distal end 398 of the shaft 392.  

[001591 The shaft 392 of the proximal reamer 390 has a blind guide bore 406 formed 

therein. As can be seen in the cross sectional view of FIG. 32, the distal end 408 of the guide 

bore 406 is defined in (i.e., opens through) the distal end 398 of the shaft 392 of the proximal 

reamer 390 at a location proximate to the cutting head 396. The opposite, proximal end 410 of 

the guide bore 406 is located near the proximal end 394 of the reamer's elongated shaft 392.  

The center line of the guide bore 406 and the longitudinal axis of the proximal reamer 390 lie 

on the same line.  

[001601 A depth stop 412 is located in the proximal end 410 of the guide bore 406. The 

depth stop 412 bottoms out on the superior surface 282 of the drive socket 258 of the locking 

screw 256 of the reamer guide shaft 250 (see FIGS. 22 and 23) when the proximal reamer 390 

is fully seated. In the illustrative embodiment described herein, the depth stop 412 is embodied 

as a dowel pin welded into a bore formed in the reamer's shaft 392 at an angle transverse to its 

longitudinal axis. It should be appreciated that other configurations of depth stops may be used, 

including configurations integral to the reamer's shaft 392.  

[001611 As can be seen in FIGS. 30-32, a number of slotted openings or "viewing 

windows" 414 are defined in sidewall 416 of the reamer's shaft 392 that defines the guide bore 

406. The viewing windows 414 allow the surgeon to visualize the reamer guide shaft 250 as it 

is received in the guide bore 406. In doing so, the surgeon can visually confirm that proper 

seating of the proximal reamer 390 has been achieved by observing the colored mark 280 of the 

reamer guide shaft 250 through the viewing windows 414 formed in the proximal reamer 390.  

Specifically, as can be seen in the elevation view of FIG. 30, the outer surface of the reamer's 

shaft 392 has colored mark 418 formed therein. The colored mark 418 extends around the outer
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circumference of the shaft 392 and intersects the viewing windows 414. Like the colored mark 

280 of the reamer guide shaft 250, the colored mark 418 may be embodied as a groove that is 

engraved in the outer surface of the reamer's shaft 392 and filled with an epoxy ink of a 

predetermined color, or, alternatively, may be embodied as a laser mark. In the illustrative 

embodiment described herein, the colored mark 418 is black. The surgeon may visually 

confirm that proper seating of the proximal reamer 390 has been achieved when the colored 

mark 280 of the reamer guide shaft 250 (which is visible through the viewing windows 414) 

aligns with the colored mark 418 of the proximal reamer 390.  

[001621 A male connector 420 is formed in the proximal end 394 of the reamer's shaft 

392. The connector 420 fits into the chuck of a rotary power tool 86 (see FIG. 53) or a manual 

handle 80 (see FIG. 8) to couple the proximal reamer 390 to a rotary drive source.  

[001631 The proximal reamer 390 includes a number of colored depth marks 422, 424, 

426, 428 formed on its body 392. Like the depth marks 72, 74, 76, 78 of the starter reamer 60, 

the depth marks 172, 174, 176, 178 of the extension tool 120, the depth marks 272, 274, 276, 

278 of the reamer guide shaft 250, and the depth marks 372, 374, 376, 378 of the stem insertion 

tool 330, each of the colored depth marks 422, 424, 426, 428 corresponds to the standard head 

center of one of the various proximal body components 12. For example, as described above, 

the proximal body component 12 may be provided in four different superior/inferior lengths 

75mm, 85mm, 95mm, and 105mm. In the exemplary embodiment described herein, the depth 

mark 422 is blue and corresponds to the location of the center of the head of a 75mm proximal 

body component 12, the depth mark 424 is green and corresponds to the location of the center 

of the head of a 85mm proximal body component 12, the depth mark 426 is yellow and 

corresponds to the location of the center of the head of a 95mm proximal body component 12, 

and the depth mark 428 is red and corresponds to the location of the center of the head of a 

105mm proximal body component 12. The depth marks 422, 424, 426, 428 may be embodied 

as grooves engraved in the body 392 of the proximal reamer 390, each of which is filled with an 

epoxy ink of the corresponding color.  

[001641 The proximal reamer 390 may be constructed from a medical-grade metal such 

as stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

[001651 Referring now to FIGS. 33 and 34, there is shown a trial insertion tool 430. The 

trial insertion tool 430 may be used to clasp the proximal trial instrument 180 to facilitate its 

attachment to the distal reamer 90 or the distal stem component 14 implanted in the 

intramedullary canal 22 of the patient's femur 20. The trial insertion tool 430 is similar to a



WO 2012/138824 PCT/US2012/032260 

-29

pair of surgical scissors or a surgical clamp in that it includes a pair of levers 432 pivoted 

together with a pivot pin 434. A proximal end of each of the levers 432 has a handle or loop 

436 secured thereto. The distal end of the levers 432 cooperate to form a cylindrically-shaped 

retention socket 442. The retention socket 442 is sized and shaped to receive the stem 204 

formed in the proximal end 202 of the trial shaft 182. In particular, as shown in the elevation 

view of FIG. 35, the retention socket 442 has a recess 444 formed therein. The recess 444 is 

sized to closely mimic the size of the outer surface of the stem 204 of the trial shaft 182 so as to 

receive it therein. As can also be seen in the elevation view of FIG. 35, the recess 444 is 

configured with a "tri-lobe" geometry to ensure that the retention socket 442 firmly engages the 

trial shaft 182.  

[001661 When a surgeon urges the two loops 436 away from one another, the levers 432 

pivot about the pin 434 and the two halves of the retention socket 442 spread slightly away 

from one another. The stem 204 of the trial shaft 182 may then be advanced into the recess 444 

of the retention socket 442. Thereafter, the surgeon may squeeze or otherwise urge the two 

loops 436 toward one another thereby causing the levers 432 to pivot about the pin 434 toward 

one another. Doing so urges the two halves of the retention socket 442 toward one another 

thereby squeezing the stem 204 of the trial shaft 182 so as to retain the trial shaft 182 in the 

retention socket 442. As can be seen in FIG. 33, each of the levers 432 of the trial insertion tool 

430 has a number of ratchet teeth 446 formed therein at a location between the loops 436. The 

ratchet teeth 446 allow the surgeon to lock the levers 432 in a position in which the trial shaft 

182 is locked in the retention socket 442.  

[001671 The trial insertion tool 430 may be constructed from a medical-grade metal such 

as stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

[001681 Referring now to FIGS. 36-39, there is shown a version-replicating instrument 

460. As will be discussed below in more detail in regard to FIGS. 58-61, the version

replicating instrument 460 may be used to ensure that the version of the implanted proximal 

body component 12 replicates the version that was determined by use of the proximal trial 

instrument 180 during trialing.  

[001691 The version-replicating instrument 460 includes an elongated shaft 462 having 

an alignment stem 464 extending from its distal end 466. In the illustrative embodiment 

described herein, the version-replicating instrument 460 is embodied as a monolithic 

component. Hence, the alignment stem 464 is integrally formed with the elongated shaft 462.  

An alignment key 468 in the form of, for example, a rib extends outwardly from the alignment
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stem 464. The longitudinal axis of the alignment key 468 extends in the superior/inferior 

direction. The alignment key 468 is configured to mate with the keyway 46 formed in the 

superior surface of the body 38 of the distal stem component 14 (see FIG. 4). In the exemplary 

embodiment described herein, the cross-sectional shape of the alignment key 468 is lobe shaped 

to compliment the shape of the stem component's keyway 46. In such a way, the alignment key 

468 is identical to the alignment key 214 formed on the distal end 212 of the trial shaft 182 of 

the proximal trial instrument 180 (see FIGS. 14-16).  

[001701 As shown in the cross sectional view of FIG. 39, the version-replicating 

instrument's shaft 462 has a countersunk blind hole 470 formed in its proximal end 472. The 

shaft's proximal end 472 also has an alignment slot 474 formed therein. Like the alignment key 

468, the longitudinal axis of the alignment slot 474 extends in the superior/inferior direction.  

The proximal end 476 of the alignment slot 474 is open, with its distal end 478 being closed in 

the shaft 462. As can be seen in the cross sectional view of FIG. 39, the alignment slot 474 

opens into the hole 470 formed in the shaft 462.  

[001711 As can be seen in FIG. 36, the version-replicating instrument's alignment slot 

474 is aligned with its alignment key 468. In particular, the longitudinal axis of the alignment 

slot 474 and the longitudinal axis of the alignment key lie on the same imaginary line 480.  

[001721 As will be discussed below in more detail in regard to FIGS. 58-61, during a 

surgical procedure to taper lock the proximal body component 12 to the implanted distal stem 

component 14, the distal end 212 of the trial shaft 182 of the proximal trial instrument 180 (see 

FIGS. 14-16) is inserted into the blind hole 470 formed in the proximal end of the version

replicating instrument's shaft 462. In doing so, the alignment key 214 formed on the trial shaft 

182 of the proximal trial instrument 180 is received into the alignment slot 474 formed in the 

version-replicating instrument's shaft 462.  

[001731 Like many of the other instruments described herein, the version-replicating 

instrument 460 includes a number of colored depth marks 482, 484, 486, 488 formed on the 

outer surface of its shaft 462. Unlike the other depth marks described herein (e.g., the depth 

marks 72, 74, 76, 78 of the starter reamer 60, the depth marks 172, 174, 76, 178 of the 

extension tool 120, etcetera), each of the colored depth marks 482, 484, 486, 488 does not 

correspond to the standard head center of one of the various proximal body components 12, but 

rather corresponds to the location of the shoulder 52 of the one of the various proximal body 

components 12 (see FIG. 2). For example, as described above, the proximal body component 

12 may be provided in four different superior/inferior lengths - 75mm, 85mm, 95mm, and
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105mm. In the exemplary embodiment described herein, the depth mark 482 is blue and 

corresponds to the location of the shoulder 52 of a 75mm proximal body component 12, the 

depth mark 484 is green and corresponds to the location of the shoulder 52 of a 85mm proximal 

body component 12, the depth mark 486 is yellow and corresponds to the location of the 

shoulder 52 of a 95mm proximal body component 12, and the depth mark 488 is red and 

corresponds to the location of the shoulder 52 of a 105mm proximal body component 12. The 

depth marks 482, 484, 486, 488 may be embodied as grooves engraved in the shaft 462 of the 

version-replicating instrument 460, each of which is filled with an epoxy ink of the 

corresponding color.  

[001741 The version-replicating instrument 460 may be constructed from a medical-grade 

metal such as stainless steel, cobalt chrome, or titanium, although other metals or alloys may be 

used. Moreover, in some embodiments, rigid polymers such as polyetheretherketone (PEEK) 

may also be used.  

[001751 Referring now to FIGS. 40-43, there is shown a stem stabilizer 490. The stem 

stabilizer 490 may be secured to the proximal body component 12 to prevent the implanted 

modular femoral prosthesis 10 from rotating during installation of the locking bolt 504 (see 

FIGS. 64-66). The stem stabilizer 490 includes a body 492 having an elongated bore 494 

extending therethrough. A drive rod 514 is captured in the bore 494. A square-type drive head 

496 is formed in the proximal end of the drive rod 514, with a drive socket 498 being formed in 

its opposite, distal end. The drive socket 498 is sized to receive the head 502 of the locking bolt 

504 (see FIG. 64). As such, rotation of the drive head 496 of the drive rod 514 causes rotation 

of the drive socket 498 and hence the head 502 of the locking bolt 504 positioned therein.  

[001761 As shown in FIGS. 40 and 42, a handle 506 extends upwardly away from the 

body 492 of the stem stabilizer 490. A surgeon holds onto the handle 506 to prevent rotation of 

the stem stabilizer 490 (and hence corresponding rotation of the proximal body component 12) 

during installation of the locking bolt 504. As can be seen in FIGS. 40 and 42, the handle 506 

has a knurled outer surface. Such a textured surface increases the surgeon's ability to grip the 

handle 506, particularly in the presence of the fluids commonly present during a surgical 

procedure.  

[001771 A fork 508 extends away from the body 492 of the stem stabilizer 490 in a 

generally downward direction. As will be discussed below in regard to FIGS. 64-66, the 

elongated neck 16 of the proximal body component 12 is captured between the tines 510 of the 

fork 508 when the stem stabilizer 490 is installed on the implanted modular femoral prosthesis
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10. As such, when the surgeon prevents the stem stabilizer from rotating during installation of 

the locking bolt 504, the implanted modular femoral prosthesis 10 is likewise prevented from 

rotating by virtue of having the elongated neck 16 of the proximal body component 12 captured 

in the fork 508. The tines 510 of the fork 508 may be coated or otherwise covered with a non

metal (e.g., radel) cap to prevent damage to the elongated neck 16 of the proximal body 

component 12.  

[001781 The stem stabilizer 490 may be constructed from a medical-grade metal such as 

stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

[001791 Referring now to FIGS. 44-66, there is shown a surgical procedure in which the 

various instruments described herein in regard to FIGS. 7-43 are used to surgically prepare the 

patient's femur 20 for implantation of the femoral prosthesis 10 of FIGS. 1-6. Typically, the 

femoral prosthesis 10 is being implanted as part of a revision procedure. As such, the surgical 

procedure begins with preoperative planning in which, amongst other things, a CT scan or other 

type of preoperative image may be obtained to plan the removal of the existing femoral implant, 

along with placement location and orientation of the revision femoral prosthesis 10. With the 

preoperative planning complete, the patient's soft tissue is dissected and retracted in order to 

allow access to the hip joint. Full exposure of the patient's existing femoral prosthesis is 

typically achieved (i.e., the prosthesis that was previously implanted and now being removed 

and replaced with the femoral prosthesis 10).  

[001801 Thereafter, the previous femoral implant is removed. In particular, the surgeon 

extracts the previous femoral implant thereby leaving an exposed opening in the patient's femur 

20 where the previous femoral implant was located. The surgeon then prepares the 

intramedullary canal 22 of the patient's femur 20 to receive the revision femoral prosthesis 10.  

Initially, as shown in FIG. 44, the surgeon uses the starter reamer 60 to ream the portion of the 

patient's intramedullary canal 22 into which the distal stem component 14 is implanted. To do 

so, the surgeon inserts the proximal end 64 of the starter reamer into the chuck of the manual 

handle 80 (or, optionally, a rotary power tool 86). The surgeon then positions the cutting head 

66 of the starter reamer 60 in the intramedullary canal 22 of the patient's femur 20 and 

thereafter rotates the handle 80. Such rotation of the handle causes the cutting flutes 70 to ream 

or otherwise cut the bone tissue of the femur thereby obtaining clear access to the femoral 

canal. Such access to the intramedullary canal 22 ensures proper alignment of the components 

of the revision femoral prosthesis 10 during subsequent surgical steps. In the illustrative
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embodiment described herein, a 140mm length starter reamer 60 may be used to obtain such 

clear access to the femoral canal prior to distal reaming.  

[001811 As described above, each of the colored depth marks 72, 74, 76, 78 on the starter 

reamer's shank 62 corresponds to the standard head center of a number of different proximal 

body components 12. For example, the proximal body component 12 may be provided in four 

different lengths - 75mm, 85mm, 95mm, and 105mm. In the illustrative method described 

herein, the starter reamer 60 may be seated to the level of the 85mm proximal body to re

establish the center of rotation of the femoral head. In doing so, one size proximal body shorter 

and two longer then remain to either increase or decrease leg length. As such, the starter reamer 

60 is advanced deeper into the intramedullary canal 22 of the patient's femur 20 until the depth 

mark 74 (the green depth mark) aligns with the tip 82 of the greater trochanter 84 (see FIG. 44).  

Having gained clear access to the intramedullary canal 22 of the patient's femur 20, the starter 

reamer 60 is then removed.  

[001821 The surgeon next utilizes the distal reamer 90 to ream the portion of the patient's 

intramedullary canal 22 into which the distal stem component 14 is implanted. The distal 

reamer 90 produces a bore possessing the final geometry (i.e., the shape) required to accept the 

distal stem component 14 of the femoral prosthesis 10. Based on the desired diameter and 

length of the distal stem component 14 determined during a preoperative templating process, 

the surgeon first selects the appropriate size of the distal reamer 90 to be used. In particular, as 

discussed above, the distal reamer 90 may be provided in four different lengths - 140mm, 

190mm, 240mm, and 290mm - each of which corresponds to one of the available lengths of the 

distal stem component 14. Such reamers 90 are provided in 1mm diameter increments ranging 

from 14 to 31mm.  

[001831 Depending on the size of the intramedullary canal 22 of the patient's femur 20, 

the surgeon selects and attaches a distal reamer 90 having an appropriately sized diameter and 

length to the extension tool 120. To do so, the surgeon first pulls downwardly (in the 

orientation of FIG. 13) on the locking lever 158 of the extension tool 120 so as to position the 

drive spline 126 of the extension tool 120 in its retracted (i.e., unlocked) position. The surgeon 

then inserts the locking jaws 148 of the extension tool 120 through the open ends of the locking 

slots 106 of the distal reamer's drive connector 102. The surgeon then rotates the extension tool 

120 such that the locking jaws 148 are captured in the locking slots 106 of the distal reamer's 

drive connector 102. This creates axial stability between the extension tool 120 and the 

selected distal reamer 90. The surgeon then moves the locking lever 158 to its locked position
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(as shown in FIG. 13) thereby moving the drive spline 126 to its extended (i.e., locked) position 

in which it is received into the distal reamer's female drive socket 108. This locks the distal 

reamer 90 to the extension tool 120 thereby creating rotational stability between the extension 

tool 120 and the distal reamer 90.  

[001841 The male connector 134 of the extension tool 120 is then inserted into the chuck 

of the rotary power tool 86. As shown in FIG. 45, the surgeon then inserts the cutting head 96 

of the distal reamer 90 into the intramedullary canal 22 of the patient's femur 20 and activates 

the power tool 86. The power tool 86 rotates the distal reamer 90 thereby causing its cutting 

flutes 100 to ream or otherwise cut the bone tissue of the femur 20. The extension tool 120, 

with the distal reamer 90 secured thereto, is advanced deeper into the intramedullary canal 22 of 

the patient's femur 20 until the desired depth mark 172, 174, 176, 178 aligns with the tip 82 of 

the greater trochanter 84.  

[001851 The initial distal reamer 90 is then removed from the extension tool 120 and the 

reamer 90 with the next larger diameter and/or length is then attached to the extension tool 120 

and the process repeated. The surgeon progressively reams in diameter and/or length with 

increasingly larger distal reamers 90 until engagement with sufficient cortical bone tissue is 

achieved (known as "good cortical chatter") and the appropriate depth is obtained.  

[001861 Thereafter, the surgeon may opt to perform a trial procedure with use of the 

distal reamer 90. In particular, if a large proximal deformity exists and traditional bony 

landmarks are absent, trialing off the distal reamer 90 may be conducted to obtain an early 

indication of leg length and offset, for example. In such a case, the surgeon pulls the locking 

lever 158 on the extension tool 120 thereby allowing the extension tool 120 to be decoupled 

from the distal reamer 90 still positioned in the intramedullary canal 22 of the patient's femur 

20. Thereafter, as shown in FIG. 46, the surgeon secures the proximal trial instrument 180 to 

the distal reamer positioned in the intramedullary canal 22 of the patient's femur 20.  

Specifically, the surgeon selects a trial shaft 182 which corresponds to the distal reamer depth 

that was referenced during distal reaming (i.e., based on which depth mark 172, 174, 176, 178) 

was utilized during reaming. To insert the trial shaft 182, the surgeon uses the trial insertion 

tool 430. Specifically, the surgeon urges the two loops 436 of the insertion tool 430 away from 

one another such that the levers 432 pivot about the pin 434 and the two halves of the retention 

socket 442 spread slightly away from one another. The stem 204 of the trial shaft 182 may then 

be advanced into the recess 444 of the retention socket 442. Thereafter, the surgeon squeezes 

or otherwise urges the two loops 436 toward one another thereby causing the levers 432 to pivot
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about the pin 434. Doing so urges the two halves of the retention socket 442 toward one 

another thereby squeezing the stem 204 of the trial shaft 182 so as to retain the trial shaft 182 in 

the retention socket 442.  

[001871 The distal end of the trial shaft 182 is then inserted into the countersunk drive 

connector 102 formed in the proximal end 94 of the distal reamer 90. In doing so, the locking 

threads 194 of the trial shaft 182 are started in the threads 112 of the distal reamer 90. The 

surgeon then inserts a hex driver 512 (such as the one shown in FIG. 56) into the hex drive head 

192 of the trial shaft's locking screw 190. Thereafter, the surgeon rotates the hex driver 512 so 

as to rotate the locking threads 194 formed in the distal end of the trial shaft's locking screw 

190 thereby driving the trial shaft's threads 194 into the threads 112 of the distal reamer 90. It 

should be appreciated that the hex driver 512 may be embodied as a torque limiting hex driver 

to prevent over tightening of the locking screw 190.  

[001881 As shown in FIG. 46, the trial neck 184 may be installed on the trial shaft 182 

prior to coupling the trial shaft 182 to the distal reamer 90. If it is not installed beforehand, the 

trial neck 184 may be installed on the trial shaft 182 after the shaft is coupled to the distal 

reamer 90. To do so, the surgeon advances the trial neck 184 such that the proximal stem 204 

of the trial shaft 182 is received into the bore 228 of the trial neck 184. The trial neck 184 

slides down the stem 204 of the trial shaft 182 until the inferior surface 230 of the trial neck's 

body 224 contacts the shoulder 206 formed in the body 186 of the trial shaft 182 (see also 

FIGS. 14-17).  

[001891 At this point, the trial neck 184 is freely movable relative to the trial shaft 182.  

Upon orientating the trial neck 184 in the proper version, it may be secured in the desired 

position by inserting a manual universal hex driver 512 (such as the one shown in FIG. 56) in 

the hex drive head 242 formed in the proximal end of the trial neck's locking screw 240. The 

surgeon may then tighten the locking screw 240 by rotating the hex driver 512. By doing so, 

the locking pawl 244 of the trial neck's friction clamp 238 is urged into positioned in one of the 

grooves of the splined surface 208 of the trial shaft 182. The locking pawl 244 contacts the 

sidewalls forming the groove of the splined surface 208 thereby preventing the trial neck 184 

from rotating relative to the trial shaft 182. It should be appreciated that the hex driver 512 

may be embodied as a torque limiting hex driver to prevent over tightening of the locking screw 

240.  

[001901 The surgeon may then install a trial femoral head (not shown) on the trial neck 

184 and perform a trial reduction to confirm appropriate leg length, offset, and component
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orientation. Once the trial reduction is complete, the proximal trial instrument 180 is removed 

by coupling the trial insertion tool 430 to the trial shaft 182 in the manner described above. The 

surgeon then inserts the hex driver 512 into the hex drive head 192 of the trial shaft's locking 

screw 190 and rotates it in the opposite direction it was rotated during installation thereby 

rotating the locking threads 194 formed in the distal end of the trial shaft's drive shaft 122 in a 

direction which causes them to exit the threads 112 of the distal reamer 90. The proximal trial 

instrument 180 may then be removed from the distal reamer 90.  

[001911 When implanting bowed distal stem components 14 having relatively small 

diameters (e.g., 14-20mm) in patients who do not present a large proximal deformity, it may be 

necessary to utilize the finishing rasp 290. As shown in FIGS. 48 and 49, the surgeon may use 

the finishing rasp 290 to remove additional bone to facilitate the proper seating of a bowed 

distal stem component 14. To use the finishing rasp 290, the surgeon first couples the reamer 

guide shaft 250 to the distal reamer 90 that is still positioned in the intramedullary canal 22 of 

the patient's femur 20 (see FIG. 47). To do so, the distal end of the reamer guide shaft 250 is 

positioned on the proximal end 94 of the distal reamer 90. The surgeon then secures the reamer 

guide shaft 250 to the distal reamer 90 by inserting a manual universal hex driver 512 (such as 

the one shown in FIG. 56) in the hex drive socket 258 formed in the proximal end of the reamer 

guide shaft's locking screw 256. The surgeon may then rotate the hex driver to drive the 

reamer guide shaft's locking screw 256 thereby driving its threads 260 into the threads 112 of 

the distal reamer 90. It should be appreciated that the hex driver 512 may be embodied as a 

torque limiting hex driver to prevent over tightening of the locking screw 256.  

[001921 The surgeon then selects a finishing rasp 290 that has a diameter that 

corresponds to that diameter of the final distal reamer 90 used during the progressive distal 

reaming operation (such a size also corresponds to the size of the distal stem component 14 that 

was preoperatively determined). The surgeon then positions the finishing rasp 290 such that the 

distal end 308 of its guide bore 306 is located above the proximal end of the reamer guide shaft 

250. The finishing rasp 290 is then advanced such that the reamer guide shaft 250 enters the 

guide bore 306 of the finishing rasp 290. Once inserted over the reamer guide shaft 250, the 

surgeon uses the handle 294 to oscillate the finishing rasp 290 back and forth through 1800 of 

oscillating motion thereby causing the cutting teeth 304 of the finishing rasp 290 to abrade or 

otherwise cut the excess bone tissue of the medial cortex in two directions. Thus, a notch 

possessing the geometry (i.e., the shape) required to accept a bowed distal stem component 14 

is gradually created and should be positioned 180' from the planned location of the distal stem
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component's apex. The finishing rasp's depth stop 312 bottoms out on the superior surface 282 

of the drive socket 258 of the reamer guide shaft's locking screw 256 (see also FIGS. 22 and 

23) when the finishing rasp 290 is fully seated.  

[001931 During such use of the finishing rasp 290, the rasp's viewing windows 314 allow 

the surgeon to visualize the reamer guide shaft 250 as it is advanced along the rasp's guide bore 

306. In doing so, the surgeon can visually confirm that proper seating of the finishing rasp 290 

has been achieved by observing the colored mark 280 of the reamer guide shaft 250 through the 

viewing windows 314 formed in the finishing rasp 290. Specifically, the surgeon may visually 

confirm that proper seating of the finishing rasp 290 has been achieved when the colored mark 

280 of the reamer guide shaft 250 (which is visible through the viewing windows 314) aligns 

with the colored mark 318 of the finishing rasp 290.  

[001941 Once the rasping operation is complete, the finishing rasp 290 is removed from 

the reamer guide shaft 250. The reamer guide shaft 250 is then itself removed from the distal 

reamer 90 by inserting the manual universal hex driver 512 in the hex drive socket 258 formed 

in the proximal end of the reamer guide shaft's locking screw 256 and rotating the locking 

screw 256 in the opposite direction it was rotated during installation thereby rotating the 

locking threads 260 formed in the distal end of the locking screw 256 in a direction which 

causes them to exit the threads 112 of the distal reamer 90. The reamer guide shaft 250 may 

then be removed from the distal reamer 90.  

[001951 The distal reamer may then be removed from the intramedullary canal 22 of the 

patient's femur 20. To do so, the surgeon couples the extension tool 120 to the distal reamer 90 

in the manner described above. Thereafter, the surgeon operates the rotary power tool 86 (or 

the manual handle 80) to back the distal reamer 90 out of the intramedullary canal 22 of the 

patient's femur 20.  

[001961 Once the distal reamer 90 has been removed, the surgeon may then implant the 

distal stem component 14. To do so, the surgeon first ensures the taper-protecting sleeve 380 is 

installed on the tapered post 30 formed in the superior end of the distal stem component 14.  

The taper-protecting sleeve 380 reduces, or even eliminates, potential damage to the outer 

surfaces of the tapered post 30 of the distal stem component 14 during the subsequent surgical 

steps thereby enhancing the integrity of the taper lock between the distal stem component 14 

and the proximal body component 12. As alluded to above, the taper-protecting sleeve 380 may 

be pre-installed on the distal stem component 14 by the manufacturer and, as a result, require no 

additional attention by the surgeon. Alternatively, if the taper-protecting sleeve 380 is provided
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to the surgeon in a separate sterile package, the surgeon removes the taper-protecting sleeve 380 

from the separate package and installs it onto the distal stem component 14 prior to 

implantation thereof 

[001971 Thereafter, as shown in FIG. 50, the distal stem component 14 is coupled to the 

stem insertion tool 330. The surgeon aligns the stem insertion tool's alignment notch 350 with 

the alignment key 44 extending superiorly from the superior surface of the body 38 of the distal 

stem component 14. As described above, the alignment key 44 aligns with the apex of the 

distal stem component 14. The distal stem component 14 is positioned relative to the stem 

insertion tool 330 such that the alignment key 44 is received into the alignment notch 350 

formed in the insertion tool's distal end.  

[001981 The surgeon then rotates the knob 340 of the stem insertion tool 330 to drive the 

locking threads 346 of its locking rod 338 into the upper threads 40 of the distal stem 

component 14 (see FIG. 6). As alluded to above, the upper threads 40 are used to couple the 

distal stem component 14 to the stem insertion tool 330 and any other loaded surgical 

instrument during implantation of the stem component.  

[001991 As shown in FIG. 51, the surgeon then inserts the distal stem component into the 

intramedullary canal 22 of the patient's femur 20. The surgeon may use a surgical mallet (not 

shown) to impact the superior surface 342 of the knob 340 to drive the distal stem component 

14 into the bone tissue within the intramedullary canal 22 of the patient's femur 20. The 

surgeon continues to drive the distal stem component 14 deeper into the intramedullary canal 22 

of the patient's femur 20 until the desired depth mark 372, 374, 376, 378 of the stem insertion 

tool 330 aligns with the tip 82 of the greater trochanter 84 (see FIG. 51). During such 

implantation of the distal stem component, the "APEX" indicia located on the stem insertion 

tool 330 provides a visual indicator of the location of the apex of the bowed distal stem 

component 14. In such a way, the surgeon can properly orientate bowed distal stem 

components 14 in the intramedullary canal 22 of the patient's femur 20.  

[002001 Once the desired implant depth of the distal stem component 14 has been 

achieved, the stem insertion tool 330 is removed. To do so, the surgeon rotates the knob 340 of 

the stem insertion tool 330 in the opposite direction it was rotated during installation thereby 

rotating the locking threads 346 formed in the distal end of the locking rod 338 in a direction 

which causes them to exit the upper threads 40 of the distal stem component 14. The surgeon 

may then remove the stem insertion tool 330 from the intramedullary canal 22 of the patient's 

femur 20.
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[002011 With the distal stem component 14 implanted, the surgeon next prepares the 

patient's femur 20 to receive the proximal body component 12. Although proximal body 

preparation may be completed over the distal reamer 90, performing it over the implanted distal 

stem component 14 facilitates final seating height and stem biomechanics. The taper-protecting 

sleeve 380 remains secured to the tapered post 30 of the distal stem component 14 during 

proximal body preparation.  

[002021 As shown in FIG. 53, the surgeon may use the proximal reamer 390 to remove 

additional bone tissue to facilitate the proper seating of proximal body component 12. To use 

the proximal reamer 390, the surgeon first couples the reamer guide shaft 250 to the implanted 

distal stem component 14 (see FIG. 52). To do so, the surgeon aligns the reamer guide shaft's 

alignment flat 264 with the alignment key 44 extending superiorly from the superior surface of 

the body 38 of the distal stem component 14. In doing so, the reamer guide shaft 250 is 

positioned relative to the distal stem component 14 such that the reamer guide shaft's alignment 

key 284 is aligned with, and received into, the keyway 46 formed in the superior surface of the 

distal stem component 14 (see FIG. 4) thereby inserting the distal end of the reamer guide shaft 

250 into the opening formed by the distal stem component's upper threads 40. As a result, the 

locking threads 260 of the reamer guide shaft 250 are started in the lower threads 42 of the 

distal stem component 14. The surgeon then locks the reamer guide shaft 250 to the distal stem 

component 14 by inserting a manual universal hex driver 512 (see FIG. 56) in the hex drive 

socket 258 formed in the proximal end of the reamer guide shaft's locking screw 256. The 

surgeon may then rotate the hex driver to drive the reamer guide shaft's locking screw 256 

thereby driving the threads 260 into the lower threads 42 of the distal stem component 14. As 

noted above, the hex driver 512 may be embodied as a torque limiting hex driver to prevent 

over tightening of the locking screw 256.  

[002031 The surgeon then selects a starting size of a proximal reamer 390. In an 

illustrative method, the surgeon may select a proximal reamer 390 having a 20mm diameter as a 

starting size. The male connector 420 of the selected starting proximal reamer 390 (e.g., the 

20mm proximal reamer) is then inserted into the chuck of the rotary power tool 86 or the 

manual handle 80. The surgeon then positions the proximal reamer 390 such that the distal end 

408 of its guide bore 406 is located above the proximal end of the reamer guide shaft 250. The 

proximal reamer 390 is then advanced such that the reamer guide shaft 250 enters the guide 

bore 406 of the proximal reamer 390.
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[002041 Once inserted over the reamer guide shaft 250, the surgeon activates the rotary 

power tool 86 to drive (i.e., rotate) the proximal reamer 390 thereby causing the helical cutting 

flutes 402 of the reamer's cutting head 396 to abrade or otherwise cut the bone tissue of the 

femur 20. The proximal reamer's depth stop 412 bottoms out on the superior surface 282 of the 

drive socket 258 of the locking screw 256 of the reamer guide shaft 250 (see FIGS. 22 and 23) 

when the proximal reamer 390 is fully seated. During such use of the proximal reamer 390, the 

reamer's viewing windows 414 allow the surgeon to visualize the reamer guide shaft 250 as it is 

advanced along the reamer's guide bore 406. In doing so, the surgeon can visually confirm that 

proper seating of the proximal reamer 390 has been achieved by observing the colored mark 

280 of the reamer guide shaft 250 through the viewing windows 414 formed in the proximal 

reamer 390. Specifically, the surgeon may visually confirm that proper seating of the proximal 

reamer 390 has been achieved when the colored mark 280 of the reamer guide shaft 250 (which 

is visible through the viewing windows 414) aligns with the colored mark 418 of the proximal 

reamer 390.  

[002051 The surgeon then removes the proximal reamer 390 having the starting size (e.g., 

20mm diameter) and progressively reams the patient's femur 20 with increasingly larger 

proximal reamers 390 until desired cortical bone contact is achieved and the reamed cavity 

possesses the desired final geometry (i.e., the shape) required to accept the proximal body 

component 12 selected by the surgeon.  

[002061 Once the proximal reaming operation is complete, the proximal reamer 390 

possessing the final desired size is removed from the femur 20. The reamer guide shaft 250 is 

then itself removed from the distal stem component 14 by inserting a manual universal hex 

driver 512 (such as the one shown in FIG. 56) in the hex drive socket 258 formed in the 

proximal end of the reamer guide shaft's locking screw 256 and rotating the locking screw 256 

in the opposite direction it was rotated during installation thereby rotating the locking threads 

260 formed in the distal end of the locking screw 256 in a direction which causes them to exit 

the lower threads 42 of the distal stem component 14. The reamer guide shaft 250 may then be 

removed from the distal stem component 14.  

[002071 As shown in FIGS. 54-56, once the reamer guide shaft 250 has been removed 

from the distal stem component 14, a proximal body trialing procedure may be performed. To 

do so, the surgeon first secures the proximal trial instrument 180 to the distal stem component 

14 implanted in the intramedullary canal 22 of the patient's femur 20. Specifically, the surgeon 

selects a trial shaft 182 which corresponds to the distal stem depth that was referenced during
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stem insertion (i.e., based on which depth mark 372, 374, 376, 378 was utilized during stem 

insertion). To insert the trial shaft 182, the surgeon uses the trial insertion tool 430.  

Specifically, the surgeon urges the two loops 436 of the insertion tool 430 away from one 

another such that the levers 432 pivot about the pin 434 and the two halves of the retention 

socket 442 spread slightly away from one another. The stem 204 of the trial shaft 182 may then 

be advanced into the recess 444 of the retention socket 442. Thereafter, the surgeon squeezes 

or otherwise urges the two loops 436 toward one another thereby causing the levers 432 to pivot 

about the pin 434. Doing so urges the two halves of the retention socket 442 toward one 

another thereby squeezing the stem 204 of the trial shaft 182 so as to retain the trial shaft 182 in 

the retention socket 442.  

[002081 The distal end of the trial shaft 182 is then inserted into the superior end of the 

implanted distal stem component 14. To do so, the surgeon aligns the alignment flat 210 

formed on the distal end of the trial shaft 182 with the alignment key 44 extending superiorly 

from the superior surface of the body 38 of the distal stem component 14 (see FIG. 4). In doing 

so, the alignment key 214 formed in the distal end of the trial shaft 182 is aligned with, and 

received into, the keyway 46 formed in the superior surface of the distal stem component 14 

(see FIG. 4) thereby inserting the distal end of the trial shaft 182 into the opening formed by the 

distal stem component's upper threads 40. As a result, the locking threads 194 of the trial shaft 

182 are started in the lower threads 42 of the distal stem component 14. The surgeon then 

inserts the hex driver 512 (see FIG. 56) into the hex drive head 192 of the trial shaft's locking 

screw 190. Thereafter, the surgeon rotates the hex driver 512 so as to rotate the locking threads 

194 formed in the distal end of the trial shaft's locking screw 190 thereby driving the trial 

shaft's threads 194 into the lower threads 42 of the distal stem component 14. Once the trial 

shaft 182 is secured to the distal stem component 14, the trial insertion tool 430 is removed. As 

noted above, the hex driver 512 may be embodied as a torque limiting hex driver to prevent 

over tightening of the locking screw 190.  

[002091 As shown in FIGS. 54 and 55, the trial neck 184 may be installed on the trial 

shaft 182 prior to coupling the trial shaft 182 to the distal stem component 14. If it is not 

installed beforehand, the trial neck 184 may be installed on the trial shaft 182 after the shaft is 

coupled to the distal stem component 14. To do so, the surgeon advances the trial neck 184 

such that the proximal stem 204 of the trial shaft 182 is received into the bore 228 of the trial 

neck 184. The trial neck 184 slides down the stem 204 of the trial shaft 182 until the inferior
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surface 230 of the trial neck's body 224 contacts the shoulder 206 formed in the body 186 of 

the trial shaft 182 (see also FIGS. 14-17).  

[002101 As shown in FIG. 57, the trial neck 184 is freely movable relative to the trial 

shaft 182 at this point in the process. Upon orientating the trial neck 184 in the proper version, 

it may be secured in the desired position by inserting a manual universal hex driver 512 (such as 

the one shown in FIG. 56) in the hex drive head 242 formed in the proximal end of the trial 

neck's locking screw 240. The surgeon may then tighten the locking screw 240 by rotating the 

hex driver. By doing so, the locking pawl 244 of the trial neck's friction clamp 238 is urged 

into position in one of the grooves of the splined surface 208 of the trial shaft 182. The locking 

pawl 244 contacts the sidewalls forming the groove of the splined surface 208 thereby 

preventing the trial neck 184 from rotating relative to the trial shaft 182. As noted above, the 

hex driver 512 may be embodied as a torque limiting hex driver to prevent over tightening of 

the locking screw 240.  

[002111 The surgeon may then install a trial femoral head (not shown) on the trial neck 

184 and perform a trial reduction to confirm appropriate leg length, offset, and component 

orientation. If need be after performance of the trial reduction, the surgeon can repeat the 

process by loosening the locking screw 240 of the trial neck 184, adjusting the version, and then 

retightening the locking screw 240. Once a trial reduction that is satisfactory to the surgeon is 

complete, the proximal trial instrument 180 is removed without unlocking the trial neck 184 

from the trial shaft 182. In other words, the orientation of the trial neck 184 relative to the trial 

shaft 182 (i.e., the instrument's version) is maintained during removal of the proximal trial 

instrument 180 from the implanted distal stem component 14. To remove the proximal trial 

instrument 180 without disturbing the orientation of the trial neck 184 relative to the trial shaft 

182 (i.e., the instrument's version), the trial insertion tool 430 is coupled to the trial shaft 182 in 

the manner described above. The surgeon then inserts the hex driver 512 into the hex drive 

head 192 of the trial shaft's locking screw 190 and rotates it in the opposite direction it was 

rotated during installation thereby rotating the locking threads 194 formed in the distal end of 

the trial shaft's drive shaft 122 in a direction which causes them to exit the lower threads 42 of 

the implanted distal stem component 14. The proximal trial instrument 180 may then be 

removed from the distal stem component 14 with its trial-generated version still intact.  

[002121 As shown in FIGS. 58-61, the version created by the proximal trial procedure 

using the proximal trial instrument 180 may be replicated to the proximal body component 12 

by use of the version-replicating instrument 460. Initially, the surgeon removes the taper-
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protecting sleeve 380 so as to expose the tapered post 30 formed in the superior end of the distal 

stem component 14. The surgeon then inspects the tapered post 30 to ensure that it is dry and 

clear of debris. The tapered post 30 may be washed with a pressurized saline wash and 

thereafter thoroughly dried if cleansing is required.  

[002131 The version-replicating instrument 460 may then be coupled to the implanted 

distal stem component 14. To do so, the surgeon aligns the alignment key 468 formed in the 

distal end of the version-replicating instrument 460 with the keyway 46 formed in the superior 

surface of the distal stem component 14 (see FIG. 4) and inserts the distal end of the version

replicating instrument 460 into the opening formed by the distal stem component's upper 

threads 40. As can be seen in FIG. 58, the proximal body component 12 may then be installed 

over the version-replicating instrument 460. To do so, the surgeon advances the proximal body 

component 12 such that the version-replicating instrument 460 is received into the tapered bore 

28 of the proximal body component 12. The proximal body component 12 is then slid down the 

version-replicating instrument 460 such that the tapered post 30 of the distal stem component 

14 is received into its tapered bore 28.  

[002141 The proximal trial instrument 180, with the trial shaft 182 and trial neck 184 still 

locked in the version determined during proximal trialing (see FIGS. 54-57), is then coupled to 

the proximal end of the version-replicating instrument 460. Specifically, as shown in FIGS. 60 

and 61, the distal end 212 of the trial shaft 182 of the proximal trial instrument 180 (see FIGS.  

14-16) is inserted into the blind hole 470 formed in the proximal end of the version-replicating 

instrument 460. In doing so, the alignment key 214 formed on the trial shaft 182 of the 

proximal trial instrument 180 is received into the alignment slot 474 formed in the version

replicating instrument's shaft 462.  

[002151 The proximal body component 12 may then be rotated to match the version of 

the proximal trial instrument 180. Namely, the surgeon can view down the longitudinal axis of 

the version-replicating instrument 460 and rotate the proximal body component 12 so that its 

neck 16 is aligned with the elongated neck 226 of the trial neck 184. Thus, the proximal body 

component 12 is placed in the same version that was obtained during proximal trialing (see 

FIGS. 54-57). Once the version of the proximal trial instrument 180 has been replicated in the 

position of the proximal body component 12, the proximal trial instrument 180 is then lifted off 

of the proximal end of the version-replicating instrument 460.  

[002161 As shown in FIGS. 62 and 63, once the proximal trial instrument 180 has been 

removed, a taper tamp 540 may be slipped over the version-replicating instrument 460. As can
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be seen in FIG. 62, the taper tamp 540 has an elongated blind bore 542 formed therein. The 

bore 542 is sized such that the distal edge 544 of the taper tamp 540 contacts the shoulder 52 of 

the proximal body component 12 during use of the tamp 540 without disturbing the version

replicating instrument 460. In other words, once slipped over the version-replicating instrument 

460, the surgeon may lightly tap the taper tamp 540 with a surgical mallet to initially engage the 

taper lock connection between the distal stem component 14 and the proximal body component 

12 without the version-replicating instrument 460 bottoming out in the bore 542. As described 

above, each of the colored depth marks 482, 484, 486, 488 on the version-replicating instrument 

460 corresponds to the location of the shoulder 52 of the proximal body component 12 once its 

implanted. As such, the colored depth marks 482, 484, 486, 488 may be used as a depth mark 

to ensure the tapered post 30 of the distal stem component 14 and the tapered bore 28 of the 

proximal body component 12 are not significantly dislocated prior to removal of the version

replicating instrument 460. The taper tamp 540 and version-replicating instrument 460 are then 

removed. The surgeon then uses a taper assembly tool, such as the taper assembly tool 

described in U.S. Patent Application Serial No. 12/815,915 (filed June 15, 2010), to fully 

engage the taper lock connection between the distal stem component 14 and the proximal body 

component 12.  

[002171 The surgeon then obtains an appropriately sized locking bolt 504. The locking 

bolt 504 is shown in more detail in FIGS. 67-70. As can be seen, the locking bolt 504 has a 

shank 524 extending away from its head 502. The shank 524 has a number of external threads 

526 formed therein. The locking bolt's threads 526 are smaller than the upper threads 40 of the 

distal stem component 14 such that they pass therethrough without thread engagement during 

installation of the locking bolt 504. Instead, the locking bolt's threads 526 are sized for thread 

engagement with the lower threads 42 of the distal stem component 14. As such, in the 

illustrative embodiment described herein, the locking bolt's threads 526 are embodied as M6 

threads. Moreover, like the lower threads 42 of the distal stem component 14, the locking bolt's 

threads 526 are embodied as modified threads designed to relieve stress risers. In particular, as 

can be seen best in FIGS. 68-69, the locking bolt's threads 526 are embodied as modified MJ6 x 

1.0 ground threads.  

[002181 A stepped washer 528 is installed on the locking bolt 504. The stepped washer 

528 functions as a biasing member to resist loosening of the locking bolt 504 once it is 

installed. As can be seen in FIGS. 67-70, the flange of the bolt head 502 functions as a
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compressor to the stepped washer 528. A clip 530 maintains the stepped washer 528 on the 

shank 524 of the locking bolt 504 prior to installation.  

[002191 Both the locking bolt 504 and the stepped washer 528 may be constructed from a 

medical-grade metal such as stainless steel, cobalt chrome, or titanium, although other metals or 

alloys may be used. The clip 530 may be constructed from a rigid polymer such as 

polyetheretherketone (PEEK).  

[002201 Returning back to FIG. 64, once the surgeon has obtained an appropriately sized 

locking bolt 504, the locking bolt 504 is then installed to act as a secondary lock between the 

proximal body component 12 to the distal stem component 14. To do so, the surgeon inserts 

the locking bolt 504 through the countersunk cavity 32 of the proximal body component 12 (see 

FIG. 64). Thereafter, the surgeon uses finger pressure to turn the locking bolt 504 thereby 

causing initial thread engagement between the threads 526 of the locking bolt 504 and the lower 

threads 42 of the distal stem component 14. The surgeon then applies a predetermined torque to 

the locking bolt 504. To do so, the surgeon uses the stem stabilizer 490 in conjunction with a 

torque wrench such as the T-handle torque wrench 520 shown in FIGS. 65 and 66. As shown in 

FIG. 65, the surgeon first couples the drive socket 522 of the torque wrench 52 to the square

type drive head 496 formed in the proximal end of the stem stabilizer's drive rod 514. Once 

coupled in such a manner, rotation of the torque wrench 520 causes rotation of the stem 

stabilizer's drive rod 514 and hence the drive socket 498 formed in its distal end.  

[002211 The stem stabilizer 490, with the torque wrench 520 secured thereto, is then 

assembled on the implanted femoral prosthesis 10. In particular, the surgeon advances the stem 

stabilizer 490 into contact with the femoral prosthesis 10 such that the head 502 of the locking 

bolt 504 is received into the drive socket 498 of the stem stabilizer's drive rod 514 and the 

elongated neck 16 of the proximal body component 12 is captured between the tines 510 of the 

stem stabilizer's fork 508 (see FIG. 66).  

[002221 Once the stem stabilizer 490 is secured to the implanted femoral prosthesis 10 in 

such a manner, the surgeon tightens the locking bolt 504. Specifically, the surgeon turns the T

handle torque wrench 520 until it clicks. Such an audible click indicates that the appropriate 

torque has been applied to the locking bolt 504 thereby providing confirmation to the surgeon 

that the locking bolt 504 has been fully seated. The stem stabilizer 490, with the torque wrench 

520 secured thereto, is then removed from the implanted femoral prosthesis 10.  

[002231 If for some reason the surgeon needs to disengage the taper lock connection 

between the distal stem component 14 and the proximal body component 12, the surgeon may
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then use a taper disassembly tool, such as the taper disassembly tool described in U.S. Patent 

Application Serial No. 12/873,612 (filed September 1, 2010). Prior to using such a disassembly 

tool, the surgeon first removes the locking bolt 504.  

[002241 Referring now to FIGS. 71-73, there is shown another embodiment of a trial 

insertion tool 630 that may be secured to the proximal trial instrument 180 to facilitate its 

attachment to the distal reamer 90 or the distal stem component 14 implanted in the 

intramedullary canal 22 of the patient's femur 20. The trial insertion tool 630 includes a body 

632 having an elongated bore 634 extending therethrough. A sleeve 636 is positioned around 

the insertion tool's body 632. The sleeve 636 is immovably coupled to the outer surface of the 

insertion tool's body 632, such as by, for example, overmolding. The sleeve 636 functions as a 

grip for allowing the surgeon to hold the trail insertion tool 630 during assembly of the 

proximal trial instrument 180 to the distal reamer 90 or the distal stem component 14.  

[002251 A drive rod 638 is captured in the bore 634. A knob 640 is secured to the 

proximal end of the drive rod 638. Rotation of the knob 640 causes rotation of the drive rod 

638. The drive rod 638 includes a hex drive tip 652 located at its distal end (see FIGS. 72 and 

73). When the hex drive tip 652 is positioned in the hex drive head 192 of the proximal trial 

shaft 182 and rotated, the locking threads 194 formed in the distal end of the trial shaft's drive 

shaft 122 are likewise rotated. As described above, such rotation of the trial shaft's drive shaft 

122 drives the trial shaft's threads 194 into the lower threads 42 of the distal stem component 

14 or the threads 112 of the distal reamer 90.  

[002261 The distal end of the body 632 of the trial insertion tool 630 has a retention 

socket 642 formed therein. The retention socket 642 is sized and shaped to receive the stem 

204 formed in the proximal end 202 of the trial shaft 182. In particular, as shown in the cross 

sectional view of FIG. 73, the retention socket 642 has a round recess 644 formed therein. The 

inner diameter of the recess 644 is sized to closely mimic the outer diameter of the stem 204 of 

the trial shaft 182 so as to receive it therein. As can also be seen in the cross sectional view of 

FIG. 73, the retention socket 642 has an alignment pin 646 extending therethrough. The 

alignment pin 646 is arranged substantially perpendicular to the longitudinal axis of the trial 

insertion tool 630. The alignment pin 646 essentially "flattens" one side of the round recess 

644. The alignment pin 646 aligns the trial shaft 182 of the proximal trial instrument 180 in a 

desired orientation relative to the trial insertion tool 630.  

[002271 As can be seen in the cross section of FIG. 72, a retainer ring 648 is positioned in 

the sidewall 650 that defines the recess 644 of the trial insertion tool's retention socket 642.
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The retainer ring 648 snaps around a groove on the outer surface the stem 204 of the trial shaft 

182 to retain the trial shaft 182 of the proximal trial instrument 180 in the retention socket 642.  

[00228] The metallic components of the trial insertion tool 630 (e.g., the insertion tool's 

body 632, drive rod 638, etcetera) may be constructed from a medical-grade metal such as 

stainless steel, cobalt chrome, or titanium, although other metals or alloys may be used.  

Moreover, in some embodiments, rigid polymers such as polyetheretherketone (PEEK) may 

also be used. The sleeve 636 may be constructed from a polymer such as delrin or silicone.  

[00229] While the disclosure has been illustrated and described in detail in the drawings 

and foregoing description, such an illustration and description is to be considered as exemplary 

and not restrictive in character, it being understood that only illustrative embodiments have 

been shown and described and that all changes and modifications that come within the spirit of 

the disclosure are desired to be protected.  

[00230] There are a plurality of advantages of the present disclosure arising from the 

various features of the apparatus, system, and method described herein. It will be noted that 

alternative embodiments of the apparatus, system, and method of the present disclosure may not 

include all of the features described yet still benefit from at least some of the advantages of such 

features. Those of ordinary skill in the art may readily devise their own implementations of the 

apparatus, system, and method that incorporate one or more of the features of the present 

invention and fall within the spirit and scope of the present disclosure.
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WHAT IS CLAIMED IS: 

1. A modular orthopaedic hip system, comprising: 

an implantable proximal body component including a tapered bore and a bolt 

including a first set of male threads; 

a stem insertion tool including an impaction plate positioned at a proximal end 

and a second set of male threads formed at a distal end, and 

an implantable distal stem component configured to be separately secured to the 

implantable proximal body component and the stem insertion tool, the implantable distal stem 

component having (i) a tapered post formed in an outer surface thereof, the tapered post being 

configured to be received into the tapered bore of the implantable proximal body component, 

(ii) an upper set of female threads having a superior end that opens into a superior surface of the 

distal stem component, the upper set of female threads extending inferiorly into the distal stem 

component, and (iii) a lower set of female threads having an superior end that opens into an 

inferior end of the upper set of female threads, the lower set of female threads extending 

inferiorly from the upper set of female threads, wherein of the diameter of the upper set of 

female threads is larger than the diameter of the lower set of female threads, 

wherein when the implantable distal stem component is secured to the 

implantable proximal body component, (i) the bolt is spaced apart from the upper set of female 

threads and the first set of male threads is engaged with the lower set of female threads, and (ii) 

the tapered post of the implantable distal stem component is received in the tapered bore of the 

implantable proximal body component, 

wherein when the implantable distal stem component is secured to the stem 

insertion tool, the second set of male threads is engaged with the upper set of female threads 

and spaced apart from the lower set of female threads, and 

wherein (i) the distal stem component further has a blind hole having a superior 

end that opens into an inferior end of the lower set of female threads, (ii) the blind hole extends 

inferiorly from the lower set of female threads, and (iii) the blind hole has a rounded inferior 

end.  

2. The modular orthopaedic hip system of claim 1, wherein an outer-most edge 

of each of the female threads of the lower set of female threads is rounded.  

3. The modular orthopaedic hip system of claim 1, wherein the distal stem 

component further has a keyway formed in the superior surface of the distal stem component.
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4. The modular orthopaedic hip system of claim 4, wherein the keyway is 

formed in a sidewall of the distal stem component that defines the superior end of the upper set 

of female threads.  

5. The modular orthopaedic hip system of claim 4, wherein the keyway 

comprises a lobe-shaped slot.  

6. The modular orthopaedic hip system of claim 1, wherein the distal stem 

component further has an alignment key secured to the superior surface of the distal stem 

component and extending superiorly therefrom.  

7. The modular orthopaedic hip system of claim 7, wherein the alignment key 

comprises a tab extending superiorly from the superior surface of the distal stem component.  

8. The modular orthopaedic hip system of claim 7, wherein: 

the distal stem component comprises a bowed distal stem component having an 

apex extending along a convex side thereof, and 

the alignment key is positioned on a side of the bowed distal stem component 

corresponding with the apex.  

9. A modular orthopaedic hip system, comprising: 

an implantable proximal body component including a tapered bore and a bolt 

including a first set of male threads, 

a stem insertion tool including (i) an impaction plate positioned at a proximal 

end, (ii) a second set of male threads formed at a distal end, and (iii) an alignment notch formed 

in the distal end, and 

an implantable distal stem component configured to be separately secured to the 

implantable proximal body component and the stem insertion tool, the implantable distal stem 

component having (i) a tapered post formed in an outer surface thereof, the tapered post being 

configured to be received into the tapered bore of the implantable proximal body component, 

(ii) a threaded bore having a superior end that opens into a superior surface of the distal stem 

component and extends inferiorly into the distal stem component, and (iii) an alignment key 

secured to the superior surface of the distal stem component and extending superiorly 

therefrom, 

2593143vl



-50

wherein the threaded bore of the distal stem component comprises (i) an upper 

set of female threads having a superior end that opens into a superior surface of the distal stem 

component, the upper set of female threads extending inferiorly into the distal stem component, 

and (ii) a lower set of female threads having a superior end that opens into an inferior end of the 

upper set of female threads, the lower set of female threads extending inferiorly from the upper 

set of female threads and having a diameter that is smaller than the diameter of the upper set of 

female threads, 

wherein when the implantable distal stem component is secured to the 

implantable proximal body component, (i) the bolt is spaced apart from the upper set of female 

threads and the first set of male threads is engaged with the lower set of female threads, and (ii) 

the tapered post of the implantable distal stem component is received in the tapered bore of the 

implantable proximal body component, 

wherein when the implantable distal stem component is secured to the stem 

insertion tool, (i) the second set of male threads is engaged with the upper set of female threads 

and spaced apart from the lower set of female threads, and (ii) the alignment key is received in 

the alignment notch, and 

wherein (i) the distal stem component further has a blind hole having a superior 

end that opens into an inferior end of the lower set of female threads, (ii) the blind hole extends 

inferiorly from the lower set of female threads, and (iii) the blind hole has a rounded inferior 

end.  

10. The modular orthopaedic hip system of claim 9, wherein the alignment key 

comprises a tab extending superiorly from the superior surface of the distal stem component.  

11. The modular orthopaedic hip system of claim 9, wherein: 

the distal stem component comprises a bowed distal stem component having an 

apex extending along a convex side thereof, and 

the alignment key is positioned on a side of the bowed distal stem component 

corresponding with the apex.  

12. The modular orthopaedic hip system of claim 9, wherein the distal stem 

component further has a keyway formed in the superior surface of the distal stem component.  

2593143vl
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13. The modular orthopaedic hip system of claim 12, wherein the keyway is 

formed in a sidewall of the distal stem component that defines the superior end of the threaded 

bore.  

14. The modular orthopaedic hip system of claim 12, wherein the keyway 

comprises a lobe-shaped slot.  

15. A modular orthopaedic hip system, comprising: 

an implantable proximal body component including a tapered bore and a bolt 

including a first set of male threads, 

a stem insertion tool including (i) an impaction plate positioned at a proximal 

end, (ii) a second set of male threads formed at a distal end, and (iii) an alignment notch formed 

in the distal end, 

a prosthetic trial component sized to match an implantable proximal component, 

the prosthetic trial component including an alignment key, and 

an implantable distal stem component configured to be separately secured to the 

implantable proximal body component, the stem insert tool, and the prosthetic trial component, 

the implantable distal stem component having (i) a tapered post formed in an outer surface 

thereof, the tapered post being configured to be received into the tapered bore of the 

implantable proximal body component, (ii) a threaded bore having a superior end that opens 

into a superior surface of the distal stem component and extends inferiorly into the distal stem 

component, (iii) a keyway formed in a sidewall of the distal stem component that defines the 

superior end of the threaded bore, and (iv) an alignment key secured to the superior surface of 

the distal stem component and extending superiorly therefrom, 

wherein the threaded bore of the distal stem component comprises (i) an upper 

set of female threads having a superior end that opens into a superior surface of the distal stem 

component, the upper set of female threads extending inferiorly into the distal stem component, 

and (ii) a lower set of female threads having a superior end that opens into an inferior end of the 

upper set of female threads, the lower set of female threads extending inferiorly from the upper 

set of female threads and having a diameter that is smaller than the diameter of the upper set of 

female threads, 

wherein when the implantable distal stem component is secured to the 

implantable proximal body component, (i) the bolt is spaced apart from the upper set of female 

threads and the first set of male threads is engaged with the lower set of female threads, and (ii) 
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the tapered post of the implantable distal stem component is received in the tapered bore of the 

implantable proximal body component, 

wherein when the implantable distal stem component is secured to the stem 

insertion tool, (i) the second set of male threads is engaged with the upper set of female threads 

and spaced apart from the lower set of female threads, and (ii) the alignment key of the 

implantable distal stem component is received in the alignment notch, 

wherein the when implantable distal stem component is secured to the prosthetic 

trial component, the alignment key of the prosthetic trial component is received in the keyway 

of the implantable distal stem component, and 

wherein (i) the distal stem component further has a blind hole having a superior 

end that opens into an inferior end of the lower set of female threads, (ii) the blind hole extends 

inferiorly from the lower set of female threads, and (iii) the blind hole has a rounded inferior 

end.  

16. The modular orthopaedic hip system of claim 15, wherein the keyway 

comprises a lobe-shaped slot.  
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