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SYSTEM FOR ESTABLISHING THE ORIENTATION

OF A MODULAR IMPLANT

Reference To Pending Prior Patent Application

This patent application claims benefit of pending
prior U.S. Provisional Patent Application Serial No.
60/378,984, filed 05/09/02 by Michael A. Serra et al.
for METHOD FOR ESTABLISHING THE ORIENTATION OF MODULAR
IMPLANTS (Attorney’s Docket No. HAYES-13 PROV), which
patent application is hereby incorporated herein by

reference.

Field Of The Invention

This invention relates to medical apparatus and
procedures in general, and more particularly to medical

apparatus and procedures relating to total hip joints.

Background Of The Invention

The aim of Total Hip Arthroplasty (“THA") is the
reduction of pain by restoring the form and function of
a hip joint damaged by either trauma or disease. This

is accomplished using engineered materials to construct
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an implantable device for the restoration of the joint
mechanics and geometry, whereby the affected tissue is
removed and replaced by the implantable device.
guccessful outcomes depend largely on the proper
sizing, placement and orientation of the implant.
Incorrect biomechanics (e.g., joint reaction forces,
soft tissue balancing, leg length, etc.) can slow or
prevent healing, cause gait abnormalities, result in
dislocation of the joint, and lead directly to early
implant failure, among other things.

| The restoration of proper joint mechanics depends
largely on good surgical technique, implants which are
anatomically matched to the needs of the patient, and
effective instrumentation for bony preparation, size
and shape determination, and insertion of the final
implant construct.

Prior to insertion of the actual implant, it is
generaily desirable to use a mock implant or “trial” as
a means of evaluating the correct size and positioning
of the implant within the bony canal. The surgeon
implants the trial, reduces the joint and evaluates the

stability of the joint, leg length discrepancies, and
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range of motion (“ROM”). This process of “trialing” is
often iterative as the surgeon tries different trial
implants until the satisfactory joint mechanics are
achieved.

The stability and range of motion of the hip joint
is achieved by placing the prosthetic femoral head in
an orientation with respect to the proximal end of the
femur (i.e., the “proximal femur”) and knee joint that
allows for a normal range of motion without impingement
of the hip onto the acetabulum. This impingement can
be either prosthetic or bony impingement. The tension
of the joint, which provides stability, is achieved by
adjusting the neck length of the implant. Neck length
can be adjusted both vertically and horizontally, and
is the distance between the center of the prosthetic
head (i.e., the center of the acetabulum) and the
centerline (or long axis) of the proximal femur.
Increasing neck length increases the tension of the
tendons and muscles that attach the proximal femur to
the pelvis. The angular orientation of the neck of the

femur with respect to the plane of the posterior
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condyles of the knee is defined as anatomic anteversion
(Fig. 1).

The normal proximal femur has a gradual anterior
twist to it so that the orientation of the endosteal
envelope (i.e., inner bone geometry) gradually rotates
externally (i.e., the head moves anteriorly relative to
the transverse plane) in the proximal third of the
femur until it culminates in the position of the
femoral head. Thus the head of the femur is usually
slightly more anteverted than the body of the femur
with respect to the axis of the posterior condyles of
the knee. The normal range of anteversion is about 20
degrees to about 30 degrees. However, various
conditions can cause the natural anteversion to range
from between about -20 degrees to about 50 degrees.
When replacing the hip joint, the surgeon may need to
change the patient’s natural anteversion considerably
so as to create proper and stable biomechanics of the
hip joint.

Hip implants generally comprise four regions or
sections: the head, the neck, the body, and the stem.

The head section is almost always modular (i.e.,
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detachable from the remaiﬁder of the implant). Most
implants are one solid piece that comprises the neck,
body, and stem regions. These one-piece hip implants
are positioned inside the proximal femur in the
orientation that best fits the body of the implant to
the inside of the proximal femur (i.e., metaphysis).
The neck of these devices either follows the
orientation of the body exactly or is offset from the
body by some fixed angle. Thus the neck of the device
can be in only one orientation and the surgeon cannot
change it to suit the particular anatomy of the
patient. In many patients, this fixed orientation is
sub-optimal and occasionally even insufficient,
producing impingement or instability.

Modular implants can allow independent rotational
positioning of the neck with respect to the body in the
transverse plane, thereby providing the surgeon with
the ability to solve the angular positioning issues of
hip replacement surgery. Several types of these
modular implants exist. However, with all currently
available devices, the surgeon must visually estimate

the correct orientation of the implant neck during the
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trial phase of the surgery. Anatomic landmarks such as
the orientation of the proximal femur are most often
used to gage anteversion. The surgeon essentially
“eyeballs” the anteversion angle relative to the
partially visible proximal femur. However, the surgeon
has no idea what the actual mechanical anteversion
angle is relative to the proximal femur. Often the
surgeon makes a mark on the adjacent tissue to indicate
the approximate orientation of the trial neck relative
to the trial body. If the orientation of the trial
neck and body thereafter has to be changed, the surgeon
iteratively rotates the neck by'some approximated
angular amount to another position, until the leg
mechanics seem correct. After the trial process is
completed, the surgeon selects the appropriate implant
components and inserts them into the bone. The surgeon
must once again estimate the orientation of the neck
relative to the body, hoping to achieve the same
position that was achieved with the trial. This
process often results in the surgeon settling for a

“that looks about right” orientation.
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No current instrument or method allows the surgeon
to actually measure the anteversion of the prosthetic
neck with respect to some reference frame.

No current instrument or method allows the surgeon
to insert the implant neck into precisely the same

orientation as was chosen in the trial step.

Summary Of The Invention

This invention provides apparatus and a method for
assembling a modular hip implant where the desired
orientation of the neck component is uniquely
determined during the trialing phase of the operation,
and that same desired orientation is accurately
reproduced during the implantation phase of the actual
hip implant device.

In one form of the present invention, there is
provided a method for establishing the orientation of a
modular hip implant neck, the method comprising:
recording the orientation of the trial neck relative to
a reference that is fixed in relationship with the
femur; and inserting the modular neck component into

the femur in the precise orientation that was
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determined by the recording step using the fixed
reference.

In another form of the present invention, there is
provided a method for establishing the orientation of a
modular hip implant neck, the method comprising:
determining the orientation of the trial implant neck
relative to the knee joint and using that measurement
to determine the initial orientation for the trial
neck; recording the orientation of the trial neck
relative to a reference that is fixed in relationship
with the femur; and inserting the modular implant neck
component into the femur in the precise orientation
that was determined by the recording step using the
fixed reference.

In another form of the present invention, there is
provided an instrument for measuring the angular
orientation of a trial neck with respect to a reference
that is fixed with respect to the femur, the instrument
comprising: a first member having a feature for
engaging a portion of the trial neck to register its
rotational position; a second member, coaxial to the

first member, having a feature for engaging the fixed
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reference; and a recording mechanism for recording the
position of the first member relative to the second
member.

In another form of the present invention, there is
provided an instrument for measuring the angular
orientation of a modular hip implant neck portion with
respect to a fixed reference, the instrument
comprising; a first member having a feature for
engaging a portion of the implant neck to register its
rotational position; a second member, coaxial to the
first member, having a feature for engaging the fixed
reference; and a scale feature for showing the position
of the first member relative to the second member.

In another form of the present invention, there is
provided an instrument for measuring the angular
orientation of a modular hip implant neck portion with
respect to a fixed reference, the instrument
comprising: a single member having a feature for
engaging a portion of the implant neck to register its
rotational position, and a scale feature for direct

comparison to the fixed reference.
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In another form of the invention, there is
provided an instrument for measuring the relative
angular orientation between two components of a modular
hip, the instrument comprising: a single member having
a feature for engaging a portion of the modular implant
neck and having a scale feature oriented to allow

direct observation of the angular orientation of the

body.

Brief Description Of The Drawings

These and other objects and features of the
present invention will be more fully disclosed or
rendered obvious by the following detailed description
of the éreferred embodiments of the invention, which is
to be considered together with the accompanying
drawings wherein like numbers refer to like parts, and
further wherein:

Fig. 1 is a schematic view illustrating the
anteversion angle of a patient;

Fig. 2 is a schematic view illustrating apparatus

for determining the orientation of the trial neck;
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Fig. 3 is a schematic view illustrating apparatus
for orienting the implant body and neck into the same
orientation as the trial;

Fig. 4 is a schematic view illustrating the
apparatus of Fig. 3 being used to orient the implant
body and neck into the same orientation as the trial;

Fig. 5 is a schematic view illustrating an
alternate apparatus for orienting the implant body and
neck into the same orientation as the trial; and

Fig. 6 is a bottom view illustrating the apparatus
of Fig. 5 being used to orient the implant body and

neck into the same orientation as the trial

Brief Description Of The Preferred Embodiments

This invention provides a novel method and
apparatus for implanting a modular hip prosthesis,
where the modular hip prosthesis has the ability to
rotationally orient the neck. The method comprises
uniquely determining the orientation of the trial neck
component with respect to a reference that is fixed
with respect to the femur. The fixed reference could

be the implant body, an anatomic landmark, or an
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external reference. The fixed reference may comprise
several features a feature being an aspect or part of
the reference that can be used to indicate the
orientation of the overall feature. By way of example,
the fixedhreference can be the prepared body (i.e., the
cavity prepared in the bone for the implant body)
orientation. This may be formed by instruments prior
to the trialing step. During the trialing step, the
trial body registers on the reference and assumes the
same orientation. The trial body has several features
that may be used to indicate the orientation. These
may be slots or holes in the trial body placed there
expressly for indicating the orientation or may be
geometric or compositional features of the trial body
such as the most medial point on the trial, the tip of
some section, a corner, edge, or point that exists
primarily for some other purpose. Different features
of the fixed reference can be used during each step to
register the orientation. The orientation can be
determined numerically or simply recorded by a
mechanical device. The mechanical recording can be

accomplished by having two components that register on
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features that simply lock together and record the
orientation. Preferably, the numerical orientation of
the neck with respect to the posterior condyles of the
knee should also be able to be determined.

Thereafter, the prosthetic neck is implanted into
the patient in precisely the same orientation, relative
to the implant body, as was determined during the trial
phase of surgery. This can be accomplished by either
preassembling the neck to the body in the predetermined
orientation prior to implant insertion into the
proximal femur, or by fixing the neck to the body in
the measured location once the body is implanted in the

femur.

Determining The Orientation Of The Trial Neck

The trial neck 10 (Fig. 2) can be initially placed
by eye into the trial body 20. The trial neck can be a
one~-piece element or can comprise two parts, the first
part 12 determining the angular orientation and the

second part 14 determining the horizontal and vertical

offset.
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In one embodiment, the trial body 20 is the fixed
reference mentioned above. This is most accurate when
the modular implant body can be placed in the same
location in the femur as was the trial body 20. A
location feature 22 on the trial body 20, and a
location feature 16 on the trial neck 10, are
referenced by an instrument 30 so as to determine the
rotational orientation of thé two parts. 1In the
embodiment shown in Fig. 2, the body reference 22 is
located by instrument extension 34 and the neck
reference 16 is located by instrument tab 32.

In one preferred form of the invention, body
reference 22 is an opening in body 20 and instrument
extension 34 is a finger for insertion into opening 22.

And in one preferred form of one invention, neck
reference 16 is a slot in neck 10 and instrument tab 12
is a finger for insertion into slot 16.

It is preferable that the orientation of the neck
10 and body 20 be recorded or locked into the
instrument 30 for later reference, such as by a set
screw 36. It is also preferable that the instrument 30

provide a numerical orientation value, such as by a
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scale 38. If changes need to be made to the
anteversion of the trial neck, they can be made in
discrete, planned amounts, not just by some random or
estimated increment.

It is also preferable that an instrument be
provided to measure the orientation of the neck with
respect to the posterior condyles of the knee. This
can be accomplished by flexing the knee and using the
tibia to indicate the direction perpendicular to the
posterior condylar axis. A rod (not shown) securely
aligned with the neck axis can be compared to the long
axis of the flexed tibia, and the angle between the
posterior condylar axis and the axis of the neck can be
measured, changed, and set. This enables the surgeon
to know the anatomic anteversion of the neck relative
to the posterior condylar axis, and further allows the
surgeon to set the angle of the neck relative to the
body. Using this approach the surgeon can set the
“implant” anteversion angle (i.e., the axis of the neck
relative to the axis of the body), or the surgeon can
set the “anatomic” anteversion angle (the axis of the

neck relative to the posterior condylar axis).
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Implantation

Once the desired orientation of the trial neck has
been determined, the surgeon proceeds to assemble and
insert the actual implant components. In the
embodiment where the body of the implant is the
reference, the neck and body components can be
preassembled into the desired orieﬁtation before
implantation. This may be accomplished with an
orientation instrument 50 (Fig. 3) that can orient the
implant body and neck into the same orientation as the
trial. The reference features on the implant neck and
body do not have to be the same as the trial neck and
body, so long as they are properly related to one
another so as to produce an equivalent result. The
orientation instrument 50 of Fig. 3 has a base 52 and a
retractable fork feature 54 that orients the body. The
implant neck is placed on the body and a faceplate 56
is attached to the neck. The faceplate 56 has
graduations 58 that match the graduations 35 on- the
trial measuring instrument 30. The neck and faceplate

are rotated so that the trial orientation reading is
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replicated (Fig. 4). The implant neck and body are
then assembled in this position, and then the implant
is implanted into the patient.

Another embodiment of the orientation instrument
is shown in Fig. 5. The instrument consists of a
single piece 60 that engages a portion of the neck. It
is preferable that the instrument have a feature
allowing secure or “hands free” attachment to the neck
62. It is preferable that the instrument provide a
numerical orientation value such as a scale 64. It is
preferable that the scale be oriented in such a way as
to provide a direct observation of the implant body
such as the medial tip 66 (Fig. 6). It is also
preferable that the instrument be constructed of
translucent material to allow top down observation of
the scale and medial tip.

In the case where the implant neck angle is set
relative to the long axis of the tibia (indicating the
axis of the posterior condyles), the angle of the trial
neck relative to the trial body is measured and then

recreated for the implanted neck and body.
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In alternate embodiments, other reference features

and locations can be used.

Modifications

Still other embodiments of the present invention
will be apparent to those skilled in the art in view of
the present disclosure, and are considered to be within

the scope of the present invention.
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What Is Claimed Is:

1. A method for establishing the orientation of
a modular hip implant neck, the method comprising:

recording the orientation of the trial neck
relative to a reference that is fixed in relationship
with the femur; and

inserting the modular implant neck component into
the femur in the precise orientation that was
determined by the recording step using the fixed

reference.

2. The method of claim 1 wherein the recording
of the orientation of the trial neck comprises making a

discrete numerical measurement.

3. The method of claim 1 wherein the recording
of the orientation of the trial neck comprises making a

mechanical recording of the position.
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4. The method of claim 1 wherein the fixed

reference is the prepared body orientation.

5. The method of claim 1 wherein the feature of
the fixed reference used to determine the recording
reference is different from the feature of the fixed
reference that is used to orient the neck implant

components.

6. The method of claim 1 wherein the fixed

reference is an anatomic landmark on the femur.

7. The method of claim 1 wherein the fixed

reference is a device that is affixed to the femur.

8. The method of claim 1 wherein the modular
implant components are preassembled in the desired

orientation prior to being inserted into the femur.

9. The method of claim 1 wherein the modular
implant components are assembled in situ in the desired

orientation.
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10. A method for establishing the orientation of
a modular hip implant neck, the method comprising:

determining the orientation of the trial implant
neck relative to the knee joint and using that
measurement to determine the initial orientation for
the trial neck;

recording the orientation of the trial neck.
relative to a reference that is fixed in relationship
with the femur; and

inserting the modular neck component into the
femur in the precise orientation that was determined by

the recording step using the fixed reference.

11. The method of claim 10 where the knee joint
orientation is determined by the posterior condylar

plane.

12. The method of claim 10 wherein the knee joint
orientation is determined by the long axis of the

tibia.
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13. The method of claim 10 wherein the recording
of the orientation of the trial neck comprises making a

discrete numerical measurement.

14. The method of claim 10 wherein the recording
of the orientation of the trial neck comprises making a

mechanical recording of the position.

15. The method of claim 10 wherein the fixed
reférence is the position of the body component of the

implant in the bone.

16. The method of claim 10 wherein the feature
used to determine the recording reference is different
from the fixed reference that is used to orient the

neck implant components.

17. The method of claim 10 wherein the fixed

reference 1s an anatomic landmark on the femur.
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18. The method of claim 10 wherein the fixed

reference is a device that is affixed to the femur.

19. The method of claim 10 wherein the modular
implant components are preassembled in the desired

orientations prior to being inserted into the femur.

20. The method of claim 10 wherein the modular
implant components are assembled in situ in the desired

orientation.

21. An instrument for measuring the angular
orientation of a trial neck with respect to a reference
that is fixed with respect to the femur, the instrument
comprising:

a first member having a feature for engaging a
portion of the trial neck to register its rotational
position;

a second member having a feature for engaging the
fixed reference; and

a recording mechanism for recording the position

of the first member relative to the second member.



WO 03/094802 PCT/US03/14688

- 24 -

22. The instrument of claim 21 wherein the
recording mechanism comprises a scale member connected
to one of the first member and second member, and a
pointer member connected to the other of the first
member and the second member, to show the relative

orientation between the first and second members.

23. The instrument of claim 21 wherein the
recording mechanism comprises apparatus for locking the
first and second members together so as to record an

orientation.

24. The instrument of claim 21 wherein the fixed

reference is the prepared body orientation.

25. The instrument of claim 21 wherein the fixed

reference is a location on the femur itself.

26. The instrument of claim 21 wherein the fixed

reference is a device affixed to the femur.
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27. An instrument for measuring the angular
orientation of a modular hip implant neck portion with
respect to a fixed reference, the instrument
comprising;

a first member having a feature for engaging a
portion of the implant neck to register its rotational
position;

a second member having a feature for engaging the
fixed reference; and

a scale feature for showing the position of the

first member relative to the second member.

28. The instrument of claim 27 wherein the scale
feature comprises a scale member connected to one of
the first member and the second member, and a pointer
member connected to the other of the first member and
the second member, to show the relative orientation

between the first and second members.

29. The instrument of claim 27 wherein the scale
feature comprises apparatus for locking first and

second members together so as to record an orientation.
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30. The instrument of claim 27 wherein the fixed

reference is the prepared body orientation.

31. The instrument of claim 27 wherein the fixed

reference is a location on the femur itself.

32. The instrument of claim 27 wherein the fixed

reference is a device affixed to the femur.

33. An instrument for measuring the relative
angular orientation between two components of a modular
hip, the instrument comprising:

a single member having a feature for engaging a
portion of the modular implant neck and having a scale
feature oriented to allow direct observation of the

angular orientation of the body.

34. The instrument of claim 33 wherein the single
member has a feature for fixedly engaging a portion of

modular implant neck.
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35. The instrument of claim 33 where the

instrument is constructed of translucent material.

36. An instrument for measuring the angular
orientation of a modular hip implant neck portion with
respect to a fixed reference, the instrument
comprising: a single member having a feature for
engaging aAportion of fhe implant neck to register its
rotational position, and a scale feature for direct

comparison to the fixed reference.
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