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(57) Abstract: An apparatus is provided to hold and orient an implant (26) during medical procedure and includes an elongated
@@ member (20) having an upper member (36) and a lower member (38) with a formed end (46). A biasing member (44) is operatively
positioned between the upper member and lower member (36, 38) and supplies a biasing force to the lower member (38). A ball joint
t (50) is provided that includes a ball (48), and the ball joint (50) accepts the formed end (46) of the lower member (38). A biasing
\O force is provided by the biasing member (44) to cause the formed end (46) of the lower member (38) to contact the ball (48). A
translation mechanism (30) is used to move the upper member (36) in a first linear direction toward the lower member (38) to cause
the formed end (46) of the lower member (38) to lock the ball (48) of the ball joint (50) and, thus, lock the ball joint (50) and orient

the ball (48) of the ball joint (50) in a desired position.
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APPARATUS AND METHOD FOR POSITIONING AN IMPLANT DURING
SURGERY

BACKGROUND OF THE INVENTION

The present invention relates generally to a medical instrument and method used
for positioning an implant during surgery, and more specifically to an articulating implant
holder that is adapted to hold, position and orient an implant during surgery and a method
for use thereof. |

Many medical procedures require precise and accurate positioning of a medical
implant before and during surgical implantation of the implant into a patient. As such,
during medical procedurés, medical personnel, such as surgeons, doctors, surgical
assistants and other operating room staff, are interested in using instrumentation that
allows for accurate and easy positioniﬁg of the implant during surgery. Many
conventional medical instruments, such as, implant holders, have been proven to be
effective in holding and positioning implants during surgical procedures. However, there
is a desire for articulating medical instrumentation used for holding and positioning an
implant during a medical procedure. Further, the articulating medical instrumentation
$hould be designed to attain the greatest amount of precision and clamping force while
also being simple to operate.

As mentioned above, medical personnel desire new and novel instrumentation to
more efficiently hold and position an implant during surgical procedures or to hold or
orient the implant relative to the medical instrument to improve visibility or access to the
implant. This desire becomes more apparent as surgical procedures move toward
minimally invasive surgical techniques where the surgical site has a limited amount of
space for the medical personnel to maneuver or operate. Further, new and novel
instrumentation becomes even more advantageous in medical procedures, such as, spinal
surgery where precisely locating the implant becomes even more important. In these
applications, instrumentation having a low profile and/or shape is highly desired. Such
low profile and/or shaped instrumentation can easily be maneuvered during surgical
techniques that use small surgical openings, such as, minimally invasive surgic;,al

techniques.
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Precision and maneuverability are also key factors with articulating medical
instrumentation that is used to hold and position implants during surgical techniques.
There is a desire for a medical instrument that has a more natural and robust movement.
Also, there is a desire for a medical instrument where medical personnel can easily
position and orient the implant from a distance rather having to physically touch the
implant in order to place the implant in a desired position or orientation. In this regard, a
medical instrument is further desired where a user can orient or position the implant using
only one or two hands rather than having to rely on other medical personnel to assist in
orienting the implant. Additionally, it is desired to have a medical instrument where the
implant can be easily oriented or positioned in specifically desired positions that are more
frequently used in a particular surgical procedure.

Therefore, there is a desire in the industry to provide medical instrumentation and
methods for easily orienting and holding a surgical implant during medical procedures.
There is, further, a desire for medical instrumentation and method that can easily be
maneuvered into small surgical sites and precisely maneuvered near vital internal tissue,
organs, blood vessels or nerves. Also, there is a desire for medical instrumentation having
a profile and/or shape that prevents the exertion of undesirable forces in or around an
implantation area of a surgical site.

BRIEF SUMMARY OF THE INVENTION

In one embodiment, an apparatus is provided to hold and orient an implant during a
medical procedure. The apparatus comprises a housing having a first end and a second
end. An elongated member that is disposed within the housing. The elongated member
also includes an upper member and a lower member. In addition, the lower member has a
formed end that is positioned proximate to the second end of the housing. A biasing
member is provided that is operatively positioned between the upper member and the
lower member. The biasing member has been adapted to supply a biasing force to at‘ least
the lower member. A ball joint is provided and includes a ball. The ball joint is
positioned at the second end of the housing. The biasing force causes the formed end of
the lower member to contact the ball. A mounting portion is connected to the ball and is
releasably attached to the implant. A translation mechanism is operatively associated with
the first end of the housing and the upper member. The translation mechanism is adapted

to move the upper member in at least a first linear direction toward the lower member
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causing the formed end of the lower member to lock the ball of the ball joint and whereby
lock the ball joint and orient the implant in at least a first desired position.

In another embodiment, an apparatus for holding and orienting an implant during a
medical procedure is provided. The apparatus comprises an elongated member having an
upper member and a lower member. The lower member includes a formed end. A biasing
member is operatively positioned between the upper member and the lower member. The
biasing member is adapted to supply a biasing force to at least the lower member. A ball
joint is provided that includes a ball. The ball joint includes a ball joint housing that
houses the ball and is positioned and adapted to accept the formed end of the lower
member. A biasing force is provided by the biasing member to cause the formed end of the
lower member to contact the ball. A translation mechanism is adapted to move the upper
member in at least a first linear direction toward the lower member causing the formed end
of the lower member to lock the ball of the ball joint and whereby locking the ball joint
and orienting the ball of the ball joint in at least a first desired position.

In yet another embodiment, a surgical method is provided that includes providing a
medical instrument. The medical instrument comprises an elongated member having an
upper member and a lower member. The lower member includes a formed end. A biasing
member is operatively positioned between the upper member and the lower member. The
biasing member is adapted to supply a biasing force to at least the lower member. A ball
joint is provided that includes a ball. The ball joint is positioned and adapted to accept the
formed end of the lower member. A biasing force is provided by the biasing member to
cause the formed end of the lower member to contact the ball. A translation mechanism is
adapted to move the upper member in at least a first linear direction toward the lower .
member causing the formed end of the lower member to lock the ball of the ball joint and
whereby locking the ball joint and orienting the ball of the ball joint in at least a first
desired position. An implant is attached to the medical instrument. Access is provided to '
an implantation area of a surgical site in a patient. The implant is oriented and locked to
the medical instrument in at least one the first desired portion. The medical instrument is
inserted into the surgical site in the patient. The medical instrument is positioned in the
surgical site whereby the implant is positioned to the implantation area. The implant is
attached to the patient at the implantation area. The implant is detached from the medical

instrument. The medical instrument is removed from the surgical site of the patient.
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side view of one embodiment of a medical instrument;
Fig. 2 is a perspective view of one embodiment of a medical instrument;
Fig. 2A is a perspective view of one embodiment of a disassembled medical
Fig. 3 is a side view of one embodiment of an upper member of an elongated
member “
Fig. 4 is a perspective view of one embodiment of an elongated member and a
biasing member;
Fig. 5 is a perspective view of one embodiment of an upper member, a lower
member and a biasing member;
Fig. 6 is a perspective view of one embodiment of a ball joint of a medical
instrument; 4
Fig. 7 is a side view and partial cross-sectional view of a mounting portion and
ball;
Fig. 8 is a front view of one embodiment of a ball joint housing;
Fig. 9 is a cross-sectional view of one embodiment of a ball joint;
Fig. 10 is a partial cross-sectional view of one embodiment of a medical
instrument;
Fig. 11 is a perspective view of one embodiment of a ball of a ball joint;
Fig. 12 is a magnified view of one embodiment of a portion of a ball of a ball joint;
Fig. 13 is a perspective view of another embodiment of a ball joint of a medical
instrument;
Fig. 14 is a partial cross-sectional view of another embodiment of a medical
instrument; and
Fig. 15 is a partial cross-sectional view of yet another embodiment of a medical
instrument.
DETAILED DESCRIPTION OF THE INVENTION
For the purpose of promoting an understanding of the principles of the invention,
reference will be made to the embodiments illustrated in the drawings and specific
language will be used to describe the same. It will nevertheless be understood that no
limitation of the scope of the invention is hereby intended nor should be construed. Any
such alterations and further modifications in the illustrated devices and described methods,

and any such further applications of the principles of the invention as illustrated herein are
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contemplated as would normally occur to one skilled in the art to which the invention
relates.
As shown in Fig. 1, one embodiment of a medical instrument 10 includes an
articulating implant holder 12. In this embodiment, the articulating implant holder 12 has
"a low profile and shape to be easily and accurately positioned and maneuvered during
medical procedures, such as, surgery. It should be appreciated that the qrticulating implant
holder 12 can be used in various surgical procedures, such as, spinal surgical procedures.
More particularly, the low profile and shape of the articulating implant holder 12 allows
for easy, robust and more natural-feeling maneuverability during minimally invasive
surgical techniques as well as during open or mini-open surgical techniques. Further, the
articulating implant holder 12 has been designed to attain the greatest amount of precision
and clamping force while also being simple to operate for medical personnel, such as,
operating room staff, assistants, technicians, nurses, doctors and surgeons. Also, the
articulating implant holder 12 can be used to orient an implant 26 from a distance, and, if
desired, the articulating implant holder 12 can be positioned or oriented without a user
having to physically touch the implant 26 after the implant 26 has been mounted to the
articulating implant holder 12. Further, in one embodiment, a user can orient or position
an implant 26 relative to the articulating implant holder 12 using one or two hands and
without having to rely on other medical personnel to assist in the positioning and/or
orientation of the implant 26 relative to the articulating implant holder 12. In addition, the
articulating implant holder 12 includes features that allow the implant 26 to be easily
positioned to more frequently used and/or desired orientations. Also, the medical
instrument 10 can be oriented relative to the implant 26 to improve the visibility or access
to the implant 26 during a medical procedure, such as, surgery.
As further shown in Fig. 1, in one embodiment, the articulating implant holder 12
of medical instrument 10 includes a housing 14 having a first end 16 and a second end 18.
It should be appreciated that first end 16 and the second end 18 are positioned on opposite
and distal ends of the housing 14. A handle 22 is positioned proximate to the first end 16
of the housing 14. It should be appreciated that proximate positioning can encompass
positioning that is near, close, adjacent or adjoining. The handle 22 is used by a user to
hold the articulating implant holder 12 during a surgical technique. An elongated member
20 is positioned within the housing 14. A knob 28 is attached to the elongated member 20

and is positioned proximate to the first end 16 of the housing 14. A translation mechanism



WO 2006/118944 PCT/US2006/016016
6
30 is operatively associated with the first end 16 of the housing and the elongated member
20. A ball joint 50 including a ball 48 (Fig. 2A) and a ball joint housing 68 (Figs. 8-9) is
provided at or proximate to the second end 18 of the housing 14. In one embodiment, the
ball joint housing 68 (Figs. 8-9) is attached to the second end 18 of housing 14 via a
threaded connection. However, it should be appreciated that the ball joint 50 and/or ball
joint housing 68 can be connected, attached or adapted to operate with the housing 14
using other techniques. Further, in one embodiment, the ball 48 (Fig. 2A) of the ball joint
50 is housed within the ball joint housing 68 (Figs. 8-9) and the elongated member 20 is
adapted to enter the ball joint housing 68 (Figs. 8-9) to contact the ball 48 (Fig. 2A). A
mounting portion 24 is connected to the ball 48 (Fig. 2A) of ball joint 50. The mounting
portion 24 includes a collar 58, and the mounting portion 24 is mounted to an implant 26.
As shown in Fig. 2, the elongated member 20 includes an upper member 36 aﬁd a
lower member 38. In one embodiment, the upper member 36 and the lower member 38
are equal in length. It should be appreciated that, in other embodiment, the upper member
36 and the lower member 38 can have different lengths. The lower member 38 has a
formed end 46 that is positioned proximate to the second end 18 of the housing 14. In one
embodiment, as shown in Fig. 2, the translation mechanism 30 includes a first threaded
portion 32 that is located on an internal portion of the housing 14 at the first end 16 of the
housing 14. The upper member 36 of the elongated member 20 includes a second
threaded portion 34 located on an exterior surface of the upper member 36. The second
threaded portion 34 is located proximate to the knob 28 that is connected to the upper
member 36 of the elongated member. The first threaded portion 32 and the second
threaded portion 34 are designed to complimentarily and operatively engage or mesh with
each other. When the elongated portion 20 is positioned within the housing 14, the first
threaded portion 32 and the second threaded portion 34 can be associated and operatively
engaged, mated or meshed. When the first threaded portion 32 and the second threaded
portion 34 are operatively engaged or meshed together, rotation of the knob 28 causes the
upper member 36 of the elongated member 20 to move in a linear direction. Rotation of
the knob 28 in a first direction will cause the upper member 36 to move in linear direction
A within the housing 14. Rotation of the knob 28 in a direction opposite from the first
direction will cause the upper member 36 to move in a linear direction that is opposite
from linear direction A within the housing 14. It should be appreciated that movement of

the upper member in linear direction A causes the upper member to move in a linear
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direction extending from and relative to the first end 16 toward the second end 18 of
housing 14. Further, movement of the upper member 36 in the linear direction A causes
the upper member 36 to move a direction toward the lower member 38. It should further
be appreciated that the movement of the upper member 36 in a linear direction can be
interpreted as movement in a purely linear direction, and the movement in a linear
direction should also be interpreted to encompass movement in a direction that is almost
or substantially linear. This almost or substantially linear movement can be envisioned
when engagement of the translation mechanism 30 to move the upper member 36 causes
the upper member 36 to wobble or vibrate as it moves in the linear direction A.

As shown in Fig. 2A, a biasing member 44 is operatively positioned between the
upper member 36 and the lower member 38 of the elongated member 20. When housed
within the housing 14 and when the first threaded portion 32 is engaged with the second
threaded portion 34, the biasing member 44 supplies or exerts a biasing force to at least the
lower member 38. As shown in Fig. 6, the biasing force causes the formed end 46 of the
lower member 38 to contact the ball 48 of the ball joint 50 at a given force that is equal to
or almost equal to the biasing force. The biasing force-induced contact of the formed end
46 with the ball 48 caused by the biasing force reduces or prevents slop or uncontrolled
movement of the mounting portion 24 before the ball 48 is locked to a desired position. In
addition, as long as the translation mechanism 30 is engaged, the biasing force will cause
the formed end 46 to contact the ball 48. As such, the ball 48 can be moved within the
ball joint 50, and thus, the mounting portion 24 and the implant can be moved to a desired
position and held in that desired portion by the biasing force before the ball 48 is locked
into position in the ball joint 50. In one embodiment, the biasing member 44 comprises a
spring. In this embodiment, the biasing force is equal to or proportional to the spring
constant of the spring. Further, the biasing force can be predetermined by using a spring
having a spring constant that is equal to or proportional to the spring constant of the
chosen spring.

As further shown in Figs. 1-2A, rotation of the knob 28 causes the translation
mechanism 30 to move the upper member 36 in linear direction A toward the lower
member 38. This movement of the upper member 36 in the linear direction A causes the
biasing member 44 to be compressed. The compression of the biasing member 44 causes
the biasing force to increases. In one embodiment, the movement of the upper member

36 in the linear direction causes the biasing member 44 to be almost or completely
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compressed between the upper member 36 and the lower member 38. As mentioned
above, this almost or complete compression proportionately increases the biasing force,
and as such, a biasing force can be reached that caused the formed end 46 to lock the ball
48 of the ball joint 50. When the ball 48 of the ball joint 50 is locked into position, the
mounting portion 24 and implant 26 (when attached) are also correspondingly locked into
a position. Further, to allow a user to more easily operate the medical instrument 10 while
rotating the knob 28, the user can also hold onto handle 22 during operation, orientation
and/or positioning of the implant 26 on the medical instrument 10.
As shown in Figs. 3 and 4, in another embodiment, the upper member 36 includes
a female portion 40 that is positioned opposite from the knob 28. The lower member 38
also includes a male portion 70 that is positioned opposite from the formed end 46. The
female portion 40 is adapted to fit and accept the male portion 70 of the lower member 38.
Again, as previously described, the biasing member 44 is positioned between the upper
member 36 and the lower member 38. The biasing member 44 is adapted to be positioned
over or around the male portion 70 of the lower member 38. One or more pins 42 are
positioned in the female portion 40. It should be appreciated that, in one embodiment, the
pin 42 can be placed through a wall of the upper member 36 to be positioned in the female
portion 40. The pin 42 captures the male portion 70 within the female portion 40 and
prevents the male portion 70 from being fully or entirely removed from the female portion
40 because a section of the male portion 70 is adapted to contact the pin 42 preventing
such removal. In another embodiment, as the translation mechanism 30 moves the upper
member 36 in the linear direction A, the male portion 70 is caused to move further into the
' female portion 40 as the upper member 36 moves toward the lower member 38. Further,
as the upper member 36 moves in the linear direction A the biasing member 44 is
compressed and the biasing force increases. In one embodiment, as the upper member 36
moves in the linear direction A, the male portion 70 will move into the female portion 40
such that the upper member 36 makes contact with the lower member 38 before the
biasing member is fully compressed. The contact of the upper member 36 with the lower
member 38 prevents further movement of the upper member 36 in the linear direction A.
Further, the contact of the upper member 36 with the lower member 38 also causes the
formed end 46 to lock the ball 48 in the ball joint 50. As discussed above, when the ball
48 of the ball joint 50 is locked into position, the mounting portion 24 and implant 26

(when attached) are also correspondingly locked into a position.
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In even another embodiment, the upper member 36 includes upper end 72, and the
lower member 38 includes lower end 74. The upper end 72 and the lower end 74 are
designed to accept and/or engage the biasing member 44 such that the biasing member 44
is positioned between the upper member 36 and the lower member 38. As the translation
mechanism 30 moves the upper member 36 in the linear direction A, the upper end 72 is
caused to move closer to the lower end 74. Thus, the upper member 36 is moved closer to
the lower member 38. Further, as the upper member 36 moves in the linear direction A,
the biasing member 44 is also compressed and the biasing force increases. As the upper
member 36 moves in the linear direction A, the upper end 72 will make contact with the
lower end 74, and correspondingly the upper member 36 will make contact with the lower
member 38. In one embodiment, the upper member 36 will make contact with the lower
member 38 before the biasing member is fully compressed. The contact of the upper
member 36 with the lower member 38 prevents further movement of the upper member 36
in the linear direction A. Further, the contact of the upper member 36 with the lower
member 38 also causes the formed end 46 to lock the ball 48 in the ball joint 50. Again, as
discussed above, when the ball 48 of the ball joint 50 is locked into position, the mounting
portion 24 and implant 26 (when attached) are also correspondingly locked into a position.

As shown in Fig. 6, the ball joint 50 is positioned at and/or connected to the second
end 18 of the housing 14. As previously discussed, the ball joint 50 includes a ball 48
housed within a ball joint housing 68. The ball 48 is connected to the mounting portion
24. In one embodiment, the ball 48 is connected to mounting portion 24 \;ia neck 54. In
another embodiment, the ball joint housing 68 includes a key slot 52. As further shown in
Fig. 6, the formed end 46 is caused to contact the ball 48 via the biasing force. Also, the
formed end 46 is caused to lock the ball 48 into the ball joint 50 as described hereinabove.
In addition, as further shown in Fig. 6 and Fig. 10, the formed end can comprise a cupped
shape that is adapted to accept and/or hold the ball 48 of the ball joint 50.

In Fig. 7, the mounting portion 24 is releasably connected to and/or releasable
holds an implant 26. It should be appreciated that, in one embodiment, the mounting
portion 24 can be mounted to the implant 26 using a threaded connection, a snap-on
connection, magnetic connection or other connection mechanisms. Further, it should also
be appreciated that the implant 26 can comprise a various surgical implants, such as, a rod,
screw, plate or other surgical implants used in various surgical procedures, such as, a

spinal surgical procedure. Further, the mounting portion 24 also includes collar threads 56
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wherein collar 58 (Figs. 1 and 2) is attached to the mounting portion 24. It should be
appreciated that the collar 58 (Figs. 1 and 2) could be attached to the mounting portion 24
using attachment mechanisms other than threads. In addition, the collar 58 (Figs. 1 and 2)
can be used as another mechanism to lock the ball joint 50 in a desired position or further
limit movement of the ball joint 50.

As shown in Figs. 6-9, the ball 48 is connected to the mounting portion 24 via neck
54. The ball joint 50 further includes a key slot 52 in the ball joint housing 68. The neck
54 can be positioned within the key slot 52 such that the mounting portion 24 can be
positioned into a desired position during a medical procedure. It should be appreciated
that the use of key slot 52 can allow for more desired positions than other embodiments
without a key slot 52.

As further shown in Figs. 11 and 12, in another embodiment, the ball 28 of ball
joint 50 includes one or more recess 60. The recess 60 corresponds to a desired position
that the implant 26 can be positioned during a medical procedure. As further shown in
Figs 13 and 14, in even another embodiment, the formed end 46 includes a detent 62 that
is adapted to mate with the recess 60. As such, the detent 62 allows the formed end 46 to
easily mate with the recess 60 of the ball 48 such that the implant 26 can more easily be
positioned in a desired position or orientation. In addition, the biasing member 44 will
exert a biasing force that ultimately causes the detent 62 of the formed end 46 to be seated
in the recess 60 of the ball 48, As further described above, further movement of the
translation mechanism 20 can cause the formed end 46 to lock the ball 48 into the ball -
joint 50 and thus cause the implant 26 to be positioned in a desired position during
medical procedure.

As also shown in Fig. 15, in yet another embodiment, the ball 28 of ball joint 50
includes one or more flat 66. The flat 66 corresponds to a desired position that the implant
26 can be positioned during a medical procedure. As further shown, the formed end 46
also includes a flat end 64 that is adapted to mate with the flat 66. As such, the flat end 64
allows the formed end 46 to easily mate with the flat 66 of the ball 48 such that the
implant 26 can more easily be positioned in a desired position or orientation. In addition,
the biasing member 44 will exert a biasing force that ultimately causes the flat end 64 of
the formed end 46 to be mated w1th the flat 66 of the ball 48. As further described above,

further movement of the translatlon mechanism 20 can cause the formed end 46 to lock the
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ball 48 into the ball joint 50 and thus cause the implant 26 to be positioned in a desired
position during medical procedure.

In even another embodiment, a surgical method for using the medical instrument
10 is provided. The surgical method includes providing a medical instrument 10 for use
during the medical procedure, such as, a surgical procedure including, for example, a
spinal surgical procedure. The implant 26 is releasably attached to the medical instrument
10 using mounting portion 24. As discussed above, the mounting portion 24 can be
attached to the implant 26 using a threaded connection, a snap-on connection, magnetic
connection or other connection mechanisms. During the surgical procedure, access is
provided to an implantation area of a surgical site. In one embodiment, a surgeon creates
a surgical site by making an incision in a patient. Further, the surgical site can be created
using minimal access surgical techniques, a percutaneous surgical technique, an open
surgical technique, a mini-open surgical technique, other surgical techniques or any
combination of various surgical techniques. In this regard, the incision is further opened
to provide access to the implantation area. In another embodiment, the implantation area
is one or more vertebral bodies in the spinal column of the patient. The implant 26 is
locked in a desired position on the medical instrument 10. In one embodiment, the
implant 26 is locked by rotation of the knob 28 that causes the translation mechanism 30
to move the upper member 36 to move toward the lower member 38 of the elongated
member 20. The biasing member 44 placed between the upper member 36 and the lower
member 38 is compressed as the upper member 36 is moved toward the lower member 38.
As the biasing member 44 is compressed, the biasing force applied to the lower member
38 is increased. The biasing force is also translated to the formed end 46 of the lower
member 38 causing the formed end 46 to contact the ball 48 of the ball joint 50. Thus, the
force of the formed end 46 against the ball 48 also increases as the upper member 36
moves toward the lower member 38. In one embodiment, as. the upper member 36 is
further moved toward the lower member 38, a biasing force from the biasing member 44
causes a force between formed end 46 and the ball 48 such that the ball 48 is locked into
the ball joint 50, and thus, the mounting portion 24 and any attached implant 26 are also
locked into a desired position. In another embodiment, as the upper member 36 is further
moved toward the lower member 38, the upper member 36 is caused to contact the lower
member 38 such that the ball 48 is locked into the ball joint 50, and thus, the mounting

portion 24 and any attached implant 26 are also locked into a desired position. As
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discussed above, it should further be appreciated that the biasing member 44 provides a
force to be applied between the formed end 46 and the ball 48 such that the mounting
portion 24 that is attached to the ball 48 can be oriented to a desired position and held in
that position via the force before the ball 48 is locked into position via one of the
embodiments discussed hereinabove. Before or after the implant 26 is locked to the
medical instrument 10, the medical instrument 10 is inserted into the patient at the surgical
site. The medical instrument 10 is maneuvered in the surgical site such that the implant 26
is positioned to the implantation area. The implant 26 is attached to the patient at the
implantation area. In addition, it should be appreciated that before, after or during
implantation of the implant 26 into the patient, the medical instrument 10 via the handle
22 can be oriented or manipulated relative to the implant 26 to improve visibility or access
to the implant 26 during the medical procedure. In one embodiment, the implant 26
comprises a spinal plate, and the spinal plate is attached to at least one vertebral body of
the spinal column of the patient. The implant 26 is detached from the medical instrument
10 and the medical instrument is removed from the surgical site of the patient.

[0001] The foregoing discussion of the invention has been presented for purposes of
illustration and description. Further, the description is not intended to limit the invention
to the form disclosed herein. Consequently, variations and modifications commensurate
with the above teachings and with the skill and knowledge of the relevant art are within
the scope of the present invention. The embodiment described herein above is further
intended to explain the best mode presently known of practicing the invention and to
enable others skilled in the art to utilize the invention as such, or in other embodimeﬁts,
and with the various modifications required by their particular application or uses of the
invention. It is intended that the appended claims be construed to include alternative

embodiments to the extent permitted by the prior art.
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WHAT IS CLAIMED IS:

1. An apparatus for holding and orienting an implant during a medical procedure, said
apparatus comprising:

a housing having a first end and a second end,;

an elongated member disposed within said housing, said elongated member comprising an
upper member and a lower member, said lower member having a formed end positioned
proximate to said second end of said housing;

a biasing member operatively positioned between said upper member and said lower
member, said biasing member adapted to supply a biasing force to at least said lower
member;

a ball joint comprising a ball housed within a ball joint housing positioned at said second
end of said housing, said biasing force causing said formed end of said lower member to
contact said ball;

a mounting portion connected to said ball and releasably attachable to the implant; and

a translation mechanism operatively associated with said first end of said housing and said
upper member, said translation mechanism adapted to move-said upper member in at least
a first linear direction toward said lower member causing said formed end of said lower
member to lock said ball of said ball joint whereby locking said ball joint and orienting
said implant in at least a first desired position.

2. The apparatus of Claim 1 wherein said translation mechanism comprises a first
threaded portion connected to said first end of said housing and a second threaded portion
connected to said upper member wherein said first threaded portion and said second
threaded portion operatively and correspondingly mate to move said upper member is at
least said first linear direction.

3. The apparatus of Claim 2 wherein said upper member further comprises a knob
positioned proximate to said first end of said housing.

4. The apparatus of Claim 3 wherein rotation of said knob causes said first threaded
portion to correspondingly mesh with said seqond threaded portion and move said upper
member in at least said first linear direction. |

5. The apparatus of Claim 1 further comprising a handle connected to said housing and
positioned proximate to said first end of said housing.

6. The apparatus of Claim 1 wherein said lower member further comprises a male portion,

said male portion positioned opposite from said formed end.
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7. The apparatus of Claim 6 wherein said upper member further comprises a female
portion positioned to accept said male portion of said lower member.

8. The apparatus of Claim 7 wherein said upper member further comprises at least one pin
positioned in said female portion, said pin capturing said male portion of said lower
member into said female portion of said upper member and preventing said male portion
of said lower member from being entirely removed from said female portion of said upper
member.

9. The apparatus of Claim 7 wherein movement of said upper member in at least said first
linear direction moves said male portion of said lower member further into said female
portion of said upper member whereby causing said upper member to contact said lower
member preventing further movement of said upper member in at least said first linear
direction.

10. The apparatus of Claim 9 wherein said upper member contacts said lower member
preventing further movement of said upper member in at least said first linear direction
before said biasing member is fully compressed.

11. The apparatus of Claim 1 wherein when said upper member contacts said lower
member further movement of said upper member is prevented in at least said first linear
direction before said biasing member is fully compressed.

12. The apparatus of Claim 1 wherein said biasing member comprises a spring.

13. The apparatus of Claim 1 wherein said formed end comprises a cupped shape adapted
to accept said ball of said ball joint. A

14. The apparatus of Claim 1 wherein said formed end comprises a detent and said ball
further comprises a recess adapted to mate with said detent, Wherein said recess
corresponds to a desired portion of said implant.

15. The apparatus of Claim 13 wherein said ball further comprises a plurality of recesses,
wherein each of said plurality of recesses corresponds to a desired position.

16. The apparatus of Claim 1 wherein said formed end comprises a flat end and said ball
further comprises a flat adapted to mate with said flat end, wherein said flat corresponds to
a desired portion of said implant.

17. An apparatus for holding and orienting an implant during a medical procedure, said
apparatus comprising:

an elongated member comprising an upper member and a lower member, said lower

member having a formed end;
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a biasing member operatively positioned between said upper member and said lower
member, said biasing member adapted to supply a biasing force to at least said lower
member;

a ball joint comprising a ball, said ball joint positioned and adapted to accept said formed
end of said lower member, said biasing force causing said formed end of said lower
member to contact said ball; and

a translation mechanism adapted to move said upper member in at least a first linear
direction toward said lower member causing said formed end of said lower member to
lock said ball of said ball joint whereby locking said ball joint and orienting said ball of
said ball joint in at least a first desired position.

18. The apparatus of Claim 17 wherein when said upper member contacts said lower
member further movement of said upper member is prevented in at least said first linear
direction before said biasing member is fully compressed.

19. The apparatus of Claim 17 wherein said biasing member comprises a spring.

20. The apparatus of Claim 17 wherein said formed end comprises a cupped shape
adapted to accept said ball of said ball joint.

21. The apparatus of Claim 17 wherein said formed end comprises a detent and said ball
further comprises a recess adapted to mate with said detent, wherein said recess
corresponds to a desired portion of said implant.

22. The apparatus of Claim 21 wherein said ball comprises a plurality of recesses,
wherein each of said plurality of recesses corresponds to a desired position.

23. A surgical method comprising:

providing a medical instrument comprising:

an elongated member comprising an upper member and a lower member, said lower
member having a formed end;

a biasing member operatively positioned between said upper member and said lower
member, said biasing member adapted to supply a biasing force to at least said lower
member;

a ball joint comprising a ball, said ball joint positioned and adapted to accept said formed
end of said lower member, said biasing force causing said formed end of said lower
member to contact said ball; and

a translation mechanism adapted to move said upper member in at least a first linear

direction toward said lower member causing said formed end of said lower member to
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lock said ball of said ball joint whereby locking said ball joint and orienting said ball of
said ball joint in at least a first desired position;

releasably attaching an implant to said medical instrument;

providing access to an implantation area of a surgical site in a patient;

orienting and locking said implant to said medical instrument in at least one said first
desired portion;

inserting said medical instrument into said surgical site in said patient;

positioning said medical instrument in said surgical site whereby said implant is
positioned to said implantation area;

attaching said implant to said patient at said implantation area;

detaching said implant from said medical instrument; and

removing said medical instrument from said surgical site of said patient.
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