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19 screw into the body. Multiple constructs may be inserted into the body so that a portion of

28

vertebrae.

iy

\\

-,

the holding assembly extends from the body and provides access to and visualization of the
surgical site. A rod holder may also be used to insert a rod into the head of the screw. The
rod may be held by the rod holder so that the rod may be angulated as the rod is inserted
into the screw heads. Once the rod is positioned in the screw heads, locking caps and/or set
screws may be positioned over the rod and engage the screw heads so that the position of
the rod may be fixed with respect to the screws. In some embodiments, a movement mech-
anism may be used to move the screws relative to each other to compress and/or distract the
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MINIMALLY INVASIVE FIXATION SYSTEM

Cross Reference to Related Application

[0001] This application claims the benefit of U.S. Provisional Application No. 60/791,503
filed April 11, 2006, the entire content of which is expressly incorporated herein by reference

thereto.

Field of the Invention

[0002] The fixation system relates to a system for performing a less or minimally invasive
surgery and, in particular, to a system for creating a passageway or access pathway or portal into
a patient’s body, preferably in the patient’s spine and, preferably from a posterior direction for

implanting a spinal fixation system to stabilize the patient’s spine.

Background of the Invention

[0003] It is known in the art to use retractors and/or cannulas to provide a surgeon with an
access portal to a surgical site in a patient's body. In particular, retractors and/or cannulas may be
used to perform spinal operations, for example, discectomies, laminectomies, facectomies,

pedicle screw fixation, etc., such as in minimally invasive procedures.

[0004] Known minimally invasive fixation systems have certain drawbacks. For example,
retractors generally cause more trauma to the body than expandable cannulas since retractors

tend to stretch tissue from the skin down to the surgical site.

[0005] While using cannulas (i.e., expandable cannulas, fixed diameter cannulas, etc.) may
reduce trauma to the body as compared to retractors, for many surgical procedures, a surgeon

must use a number of cannulas positioned adjacent to one another. A major drawback of using
multiple cannulas is that if the surgeon needs to reposition adjacent cannulas, the cannulas may

interfere with one another.
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[0006] Thus, it is desirable to have a minimally invasive fixation system which provides a
surgeon with increased ability to move and manipulate surgical instrumentation and implants
into and within the body as well as an increased ability to visualize a surgical site while, at the
same time, causing reduced amounts of trauma to the body. It is also desirable to provide a
system which may be used to guide instrumentation into the body and may be configured so that

parts of the system do not interfere with each other.

Summary of the Invention

[0007] The fixation system relates to a minimally invasive surgical system, for example, for
securing screws into or to bone or tissue(s) of a patient’s body. An embodiment of the system,
for example, includes one or more bone anchors, for example, pedicle screws, sized and
configured to be selectively inserted into a bone tissue; a holding assembly associated with each
bone anchor, the holding assembly may include a lateral implant holder and a sleeve. The lateral
implant holder preferably includes a distal end constructed and arranged to selectively receive
one of the bone anchors. The sleeve may include a distal end, a first tissue protection portion
and preferably is constructed and arranged to associate with, couple to or selectively receive the
lateral implant holder. Preferably, the tissue protection portion is sized and configured so that
the tissue protection portion of adjacent holding assemblies do not interfere with each other when

inserted into the body.

[0008]  Another embodiment of the system includes a pedicle screw having a screw head, a
lateral implant holder having a plurality of jaw members for retaining the screw head, and a
sleeve moveable relative to the lateral implant holder. Preferably, the sleeve is sized and

configured to prevent the lateral implant holder from separating from the screw head when the
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distal end of the sleeve is positioned over the plurality of jaw members of the lateral implant

holder.

[0009] An embodiment of a method for implanting a rod into a rod-receiving channel formed
in the screw heads of the pedicle screws include attaching the screw to a lateral implant holder
and moving the sleeve to retain the screw in the engagement portion formed at the distal end of
the lateral implant holder. The lateral implant holder, screw and sleeve may be inserted into the
body through an incision made in the patient’s skin. Each sleeve preferably includes a tissue
protection portion extending out from the body, the tissue protection portion being sized and
configured to reduce the amount of interference with adjacent tissue protection portions. A
driving mechanism may also be used to insert the screw into the bone, and the rod may be
inserted through the incision and into the rod receiving channel formed in the screw head.
Preferably, the rod is inserted into the body at a first position and is moved into a second position

different from the first position as the rod is inserted into the screw head.

[0010] The system may comprise the features of construction, combination of elements, and
arrangement of parts which will be exemplified in the construction hereinafter set forth, but the
scope of the invention should not be limited to such features, combination of elements or

arrangement of parts.

[0011] The invention accordingly comprises the several elements and the relation of one or
more of such elements with respect to each of the others, and the apparatus embodying features
of construction, combination (s) of elements and arrangement of parts which are adapted to
effect such steps, all as exemplified in the following detailed disclosure, and the scope of the

invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE INVENTION

_3-
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[0012] The system is explained in even greater detail in the following exemplary drawings.
The drawings are merely exemplary to illustrate the structure of preferred devices and certain
features that may be used singularly or in combination with other features. The invention should

not be limited to the embodiments shown.
[0013] FIG. 1 is a perspective view of an exemplary embodiment of a lateral implant holder ;
[0014] FIG. 2 is a perspective view of an exemplary embodiment of a sleeve;

[0015] FIG. 3 is a perspective view of the lateral implant holder of FIG. 1 with the sleeve of

FIG. 2 attached in a first position thereto;

[0016] FIG. 4 is a perspective view of the lateral implant holder of FIG. 1 with the sleeve of

FIG. 2 attached in a second position thereto;

[0017] FIG. 5 is a perspective view the lateral implant holder of FIG. 1 with an alternative

exemplary sleeve attached thereto;

[0018] FIG. 6 is a perspective view of the lateral implant holder of FIG. 1 with another

alternative exemplary sleeve attached thereto;

[0019] FIG. 7 is a perspective view of the construct of FIG. 4 engaging a bone anchor, for

example, a bone screw;

[0020] FIG. 7a is a side view of an alternate embodiment of the lateral implant holder with

the sleeve attached thereto;

[0021] FIG. 8 is a perspective view of an alternative lateral implant holder engaging a

SCrew;

[0022] FIG. 9 is a side view of the construct of FIG. §;
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[0023] FIG. 10 is a back view of an end of an alternative lateral implant holder with a

locking mechanism;

[0024] FIG. 11 is a perspective view of an embodiment of a sleeve;
[0025] FIG. 12 is a perspective view of an embodiment of a sleeve;
[0026] FIG. 13 is a perspective view of an embodiment of a sleeve;

[0027] FIG. 14 is a perspective view of an embodiment of a holding sleeve, driving

mechanism and bone anchor construct;
[0028] FIG. 15 is an exploded perspective view of an embodiment of a holding sleeve;

[0029] FIG. 16 is a perspective view of a portion of an embodiment of a holding sleeve,

sleeve and lateral implant holder assembly;

[0030] FIG. 17 is a perspective view of a loading station and the embodiment of the device

of FIG. 14;
[0031] FIG. 18 is a perspective view of an embodiment of a rod holder and a rod;
[0032] FIG. 19 is a cross-sectional view of an embodiment of a rod holder;

[0033] FIG. 20 is a cross-sectional view of a portion of the rod holder of FIG. 18 in a first
position;

[0034] FIG. 21 is a cross-sectional view of a portion of the rod holder of FIG. 18 in a second
position;

[0035] FIG. 22 is a side elevational view of an embodiment of a rod holder;

[0036] FIG. 23 is a cross-sectional view of a portion of the rod holder of FIG. 23 in a first

position;
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[0037] FIG. 24 is a cross-sectional view of a portion of the rod holder of FIG. 23 in a second

position;

[0038] FIG. 25A is a side elevational view of an embodiment of a rod holder;

[0039] FIG. 25B is a side view of a portion of the rod holder of FIG. 25A and a rod;
[0040] FIG. 25C is a side cross-sectional view of a portion of the rod holder of FIG. 25A;

[0041] FIG. 26 is a perspective view of an embodiment of an assembly having two devices

each attached to a pedicle screw and a rod spanning between the two pedicle screws;
[0042] FIG. 27 is a side view of the assembly FIG. 26;
[0043] FIG. 28 is a top view of the assembly of FIG. 26;

[0044] FIG. 29 is a perspective view of three lateral implant holders in accordance with an

embodiment of a lateral implant holder attached to pedicle screws as positioned in vertebrae;
[0045] FIG. 30 is a perspective view of an embodiment of a compressor assembly;

[0046] FIG. 31 is a cross-sectional view of a portion of the compressor assembly of FIG. 30;

and

[0047] FIG. 32 is a perspective view of an alternative embodiment of a compressor

assembly.

Detailed Description

[0048] Certain exemplary embodiments of the invention will now be described with
reference to the drawings. In general, such embodiments relate to a fixation system, by way of
non-limiting example, a less invasive or minimally invasive fixation system for posterior spine

fixation surgery using pedicle screws, preferably in the lumbar region of the spine. The fixation



WO 2007/121271 PCT/US2007/066469

system including, for example, the implants and instruments are not limited to spine fixation, or
posterior spine fixation and may have other uses and may come in different forms and structures.
For example, the bone anchors are commonly shown and referred to as pedicle screws and may
be polyaxial or mono-axial pedicle screw, as well as hooks (both mono-axial and polyaxial) or

other fasteners, clamps or implants.

[0049] An embodiment of a fixation system in accordance with the present invention is
directed to a minimally invasive system for posterior spinal fixation using pedicle screws,
preferably in the lumber region of the spine, for example, for thoracolumbar pedicle fixation.
The system may include a number of surgical instruments and/or devices to be used directly or
indirectly with the bone anchors, for example, pedicle screws. Moreover, the system may allow
the placement of multi-level screw/rod fixation constructs using fluoroscopy guidance with
minimal trauma to the muscle, skin and other soft tissue. The system may also provide the
capability for multi-level screw placement guidance, compression and distraction across the

fixation construct, and rod persuasion.

[0050] While the present system will be described in the context of a spinal fixation
procedure, those skilled in the art will appreciate that the system as well as the components
thereof may be used for fixation in other parts of the body such as, for example, long bones or

bones in the hand, face, feet, etc.

[0051] The various components of the fixation system may be made of, by way of non-
limiting example, stainless steel, aluminum, titanium, titanium alloy, plastic, polymer, ceramic or
any other biocompatible material. Non-glare or matte black coatings may be used to minimize

refection and glare from lighting systems during the surgical procedure. The components may be
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radio opaque or may be radio transparent with radio opaque markers to assist a surgeon in

visualizing the system when using x-rays or a fluoroscope.

[0052] Referring generally to the FIGS., the fixation system of the present invention may
include one or more surgical instruments for performing a less invasive or minimally invasive
surgical fixation procedure. For example, the fixation system may include a holding assembly,
as generally shown in FIGS 1-13. As will be described in greater detail below, the holding
assembly preferably includes a lateral implant holder preferably operably associated with a
sleeve. The holding assembly being sized and configured to securely engage the bone anchor
head SH formed on the bone anchor, for example, pedicle screw PS being inserted. The holding
assembly preferably is also sized and configured to be partially inserted into the body through an
incision made in the patient’s skin. The holding assembly is sized and configured so that it
extends from the surgical site to be repaired, exterior of the patient so that a surgeon can
preferably hold the proximal end of the holding assembly from outside the patient to manipulate

the distal end thereof.

[0053] The fixation system of the present invention may optionally also include a holding
sleeve, which when used in conjunction with the holding assembly facilitates insertion and

fastening of the pedicle screw into the patient’s bone.

[0054] The fixation system of the present invention may optionally also include a rod holder
to facilitate insertion of a spinal rod R into the site of the procedure. Preferably, when used in
combination with the holding assembly, the holding assembly includes or provides a
passageway, portal or access for the rod holder to be inserted, and for providing visualization of

the rod as it is being inserted and positioned.
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[0055] The fixation system of the present invention may also include a compressor/distractor
assembly for moving two or more inserted pedicle screws PS, and hence to move two or more

vertebras that are attached thereto, with respect to one another.

[0056] It should be understood that those of ordinary skill in the art will recognize many
modifications and substitutions which may be made to various elements of the fixation system.
For example, one of ordinary skill in the art will understand that the different surgical
instruments being described can be used and/or sold independently of one another or different
components can be packaged as a set. In addition, one of ordinary skill in the art will understand
that various different types of pedicle screws may be used in conjunction with the present
invention, such as, polyaxial pedicle screws, mono-axial pedicle screws, pedicle hooks, etc., and
in no way is the invention to be limited by the pedicle screw being described herein. One

preferred type of pedicle screw is the Cannulated Pangea’ ™ pedicle screw by Synthes (U.S.A.).

[0057] As shown in FIG. 1, the lateral implant holder 1 may include an elongated member 2
having a distal end 4, a proximal end 6, and an engagement portion 8 preferably located at the
distal end 4. The lateral implant holder 1 may also include a flange 14 (shown in FIGS 3 and 4)
sized and configured to contact and/or engage a thumb knob assembly 12, as will be described in
greater detail below. The lateral implant holder 1 may have a length L of, for example, between

50 mm and about 150 mm, more preferably between about 80 mm and about 120 mm.

[0058] The engagement portion 8 of the lateral implant holder 1 is preferably sized and
configured to engage a pedicle screw PS. More preferably, the engagement portion 8 of the
lateral implant holder 1 is sized and configured to engage a screw head SH formed on the pedicle
screw PS. The lateral implant holder 1 is preferably sized and configured to engage the side of

the screw head SH of the pedicle screw PS so that the rod-receiving channel formed in the

-9.-
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pedicle screw PS is free of any obstructions. The lateral implant holder 1 is preferably sized and
configured so that in use the engagement portion 8 engages the pedicle screw PS and is
positioned below the patient’s skin to hold and manipulate the pedicle screw PS below the skin
and the lateral implant holder 1 extends up through the skin incision SI (as best shown in FIG.
26) to allow for locational visibility, screw head orientation, and screw manipulation by the
surgeon. The lateral implant holder 1 may also provide a mounting point for other surgical
instruments. In use, after a small skin incision SI is made, the muscle of the patient’s body is
preferably moved aside (i.e., not cut) by: using the surgeon’s finger and moving it to split, but
not cut, the muscle fibers, by sequential dilatation, or by other instruments and/or methods

known in the art.

[0059] As shown in FIG. 1, the engagement portion 8 of the lateral implant holder 1 may be
curved to closely match and engage the curved outer surface of the screw head SH. Morcover as
shown, the engagement portion 8 may include first and second jaw members 8a, 8b which are
preferably sized and configured to engage a portion of the pedicle screw PS, preferably a portion
of the screw head SH. The first and second jaw members 8a, 8b may be separated by a
longitudinal slot 9 which preferably extends from the distal end 4 of the lateral implant holder 1
towards the proximal end 6 of the lateral implant holder 1. Such an arrangement enables the first
and second jaw members 8a, 8b to flex or move relative to one another so that the screw head
SH, which is being inserted into the engagement portion 8, may be received within the first and
second jaw members 8a, 8b. Once the screw head SH is received by the engagement portion 8,
the first and second jaw members 8a, 8b are preferably biased so that the first and second jaw
members 8a, 8b flex toward each other and towards the received screw head SH so that the first

and second jaw members 8a, 8b snap onto the screw head SH and retain the screw head SH

-10 -
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therebetween. The first and second jaw members 81, 8b may be configured so that when they
flex back toward each other to retain the screw head SH, they exert a force on the screw head SH
to assist in retaining the screw head SH, or alternatively, the jaw members 8a, 8b may be
configured so that when they flex back toward each other, they do not exert a force on the screw
head SH but still retain the screw head SH as a result of flanges, recesses or other structures

and/or means.

[0060] Moreover, the first and second jaw members 8a, 8b may each include at least one
protrusion (not shown) which are sized and configured to engage a groove (not shown), or other
attachment feature, formed in the screw head SH of the pedicle screw PS. This configuration
provides additional protection for preventing the displacement of the screw head SH with respect

to the engagement portion 8, and thus facilitates maintaining the pedicle screw PS in place.

[0061] In one embodiment, the proximal end 6 of the lateral implant holder 1 (i.e., the
portion which remains outside the skin incision SI) may be laterally offset (not shown), for
example, the shaft portion of the lateral implant holder 1 may be curved, from the centerline of
the screw to offset the proximal end 6 of the lateral implant holder 1 away from the visual
surgical field. This offset prevents obstruction of the visual field for the surgeon and may

increase the physical access space during the surgical procedure.

[0062]  As best shown in Fig. 2, in order to further prevent the lateral implant holder 1 from
separating from the screw head SH, the holding assembly 3 may include a sleeve 20, the sleeve
20 being sized and configured to fit over or engage the lateral implant holder 1 and to ensure that
the first and second jaw members 8a, 8b do not flex away from one another. The sleeve 20 may
be integral with or attached to the lateral implant holder 1 and may be provided in different

lengths L1, for example, the sleeve may have a length L1 of between about 30 mm and about 140

-11 -
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mm, more preferably between about 40 mm and about 120 mm and, most preferably, between
about 60 mm and 90 mm and a diameter D, for example, of between 9 mm and about 15 mm,
more preferably between about 10 mm and about 14 mm and, most preferably, between 12 mm
and about 13 mm. In some embodiments, the sleeve 20 may be added, removed and/or replaced
during the surgical procedure at the discretion of the surgeon. The sleeve 20 is preferably sized
and configured to bias the first and second jaw members 8a, 8b at the distal end 4 of the lateral
implant holder 1 towards one another and thus toward the screw head SH to ensure that the
lateral implant holder 1 does not release the pedicle screw PS. Alternatively, the sleeve 20 may
be configured so that it does not exert a force on the first and second jaw members 8a, 8b but
rather, slides over the first and second jaw members 8a, 8b to prevent the first and second jaw
members 8a. 8b from expanding (i.e., to prevent the first and second jaw members 8a, 8b from
separating a sufficient distance which would permit the pedicle screw PS to be displaced from
the lateral implant holder 1). As shown, the sleeve 20 may be an elongated member having a
distal end 22 and a proximal end 24. The sleeve 20 being moveable with respect to the lateral
implant holder 1 between a first position shown in FIG. 3 and a second position shown in FIG. 4.
In the first position, the distal end 22 of the sleeve 20 is positioned away from the engagement
portion 8 of the lateral implant holder 1. In the second position, the distal end 22 of the sleeve 20
may be positioned over the engagement portion 8 of the lateral implant holder 1, thereby further
retaining, engaging or biasing the lateral implant holder 1 to the pedicle screw PS depending

upon the design desired.

[0063] As best shown in FIG. 2, the sleeve 20 may also include a passageway (i.e., an
opening) 26 for receiving the lateral implant holder 1 therethrough. The sleeve 20 may further

include a flange 28 having an aperture 28a. The flange 28 being sized and configured to contact

-12-
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the thumb knob 12, as will be described in greater detail below. It should be further noted that
the lateral implant holder 1 may be displaceable with respect the sleeve 20 by any means known

in the art.

[0064] In one preferred embodiment (as best shown in FIGS. 3 and 4), movement of the
sleeve 20 with respect to the lateral implant holder 1 may be accomplished by a thumb knob
assembly 12. The thumb knob 12 is preferably sized and configured to facilitate displacement of
the sleeve 20 with respect to the lateral implant holder 1, preferably along the length of the

lateral implant holder 1, as will be readily understood by one of ordinary skill in the art.

[0065] As shown in FIG. 3, the thumb knob 12 may be positioned, for example, at the
proximal end 6 of the lateral implant holder 1. The thumb knob 12 is preferably configured so
that it is rotatable relative to the lateral implant holder 1. For example, the lateral implant holder
1 may include a flange 14 having an aperture 14a for receiving a threaded rod 19. As shown, the
thumb knob 12 may be received on he threaded rod 19 and positioned between the flange 14 of
the lateral implant holder 1 and the flange 28 of the sleeve 20. Preferably, the threaded rod 19 is
sized and configured to be fixed with respect to one of the flanges 14, 28, preferably with respect
to flange 28. Moreover, preferably the aperture 14a formed in the flange 14 of the lateral
implant holder 1, the aperture 28a formed in the flange 28 of the sleeve 20, and a threaded bore
(not shown) formed in the thumb knob 12 are sized and configured to receive the threaded rod 19
so that rotation of the thumb knob 12 results in movement of the sleeve 20 with respect to the
lateral implant holder 1. As shown, preferably the aperture 14a formed on the flange 14 of the
lateral implant holder 1, the aperture 28a formed on the flange 28 of the sleeve 20, and the

threaded bore formed in the thumb knob 12 are coaxially arranged along an axis 17.

-13 -
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[0066] Alternatively, as shown in FIG 7a, the thumb knob 12 may contain a cavity (not
shown) for contacting and/or engaging the lateral implant holder 1. The threaded rod 19 being
sized and configured to contact and/or engage a portion of the sleeve 20, preferably the flange
28, such that rotation of the thumb knob 12 causes the sleeve 20 to move with respect to the
lateral implant holder 1. Moreover preferably the thumb knob 12 includes a groove 13 formed
therein for engaging the handle 104 of the holding sleeve 100, as will be described in greater

detail below.

[0067] Alternatively, the flange 14 of the lateral implant holder 1 and the flange 28 of the
sleeve 20 may be located adjacent to one another and the thumb knob 12 may be located on
either side, for example, the thumb knob 12 may be located proximally of the flanges 14, 28 (not

shown).

[0068] Referring back to FIGS. 3 and 4, in use, one end 19a of the threaded rod 19 may be
positioned against one of said flanges 14, 28, preferably flange 28 of the sleeve 20. Preferably,
end 19a of the threaded rod 19 is fixedly connected to the flange 28 of the sleeve 20. The other
end 19D of the threaded rod 19 may be positioned against the flange 14 of the lateral implant
holder 1 or through an aperture 14a formed in the flange 14. Moreover, the aperture 14a may be
threaded so as to threadably engage the threaded rod 19. The rod end 19b is preferably sized and
configured so as to enable the threaded rod 19 to extend through the aperture 14a. In use,
rotation of the thumb knob 12 causes the threaded rod 19 to rotate, which in turn, as will be
readily appreciated by one of ordinary skill in the art, causes the sleeve 20 to move proximally or
distally with respect to the lateral implant holder 1. This in turn causes the sleeve 20 and the
lateral implant holder 1 to move between the first position, wherein the distal end 22 of the

sleeve 20 is positioned away from the engagement portion 8 of the lateral implant holder 1,
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shown in FIG. 3, and the second position, wherein the distal end 22 of the sleeve 20 is positioned
over the engagement portion § of the lateral implant holder 1 to further bias the lateral implant

holder 1 to the pedicle screw PS, shown in FIG. 4.

[0069] The sleeve 20 may also include one or more tissue protection portions 30, which may
be sized and configured to prevent the tissue surrounding the surgical workspace from entering
the surgical workspace. Tissue entering the surgical workplace may hinder the insertion of other
surgical instruments and/or devices as well as obstruct the surgeon’s view of the surgical
workplace. The tissue protection portion(s) 30 may be integrally formed with the sleeve 30 or,
alternatively, may be formed as a separate component, attachable thereto. Moreover, the design
of the tissue protection portion(s) 30 may be customized to provide enhanced tissue retraction
which allows for general decompression, discectomy, interbody fusion, and/or lateral fusion

procedure.

[0070] The tissue protection portion 30 preferably is sized and configured to form a
passageway for receiving additional surgical instruments and/or devices. That is, the sleeve 20
and tissue protection portions 30 are preferably sized and configured to form helices 30a that
define a passageway or opening 31 between the lateral implant holder 1 and the tissue protection
portion 30 so that adjacent sleeves 20 may be positioned in close proximity to one another
without interfering (or having minimal interference) with each other. As shown, the tissue
protection portions 30 may be configured so that they form a partial cylindrical tube, preferably
having a side opening 29. More preferably, the tissue protection portion 30 has a distal end that
is positoned proximate the pedicle screw PS and a proximal end that preferably extends out of
the skin incision SI to the exterior of the patient. The distal end preferably extends around, for

example, between about 250 degrees to about 300 degrees, more preferably about 270 degrees.
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The distal end of the tissue protection portion 30 has a height H, for example, of about 10% to
about 90%, more preferably about 15% to about 40%, and most preferably about 25% to about
33% of the length L1 of the sleeve 20. The proximal part of the tissue protection portion 30,
including the helices 30a are preferably cut away (i.e., removed) so that the proximal part of the
helices 30a does not extend as far around as the distal end. That is, as shown in FIGS. 2-4, the
first and second tissue protection portions have cut outs or removed sections, the cut outs may be
in the form of a helical shape or spiral to form helices 30a. Preferably, the helices 30a transitions
from the proximal end of the tissue protection portion 30 (which is preferably exterior to the
patient when in use) to an intermediate point (which may be within the patient) via an inclined
surface. Aligning (or intermeshing) of adjacent tissue protection portions 30 forms a passageway
P for inserting and/or guiding instrumentation into the surgical site. For example, as best shown
in FIG. 28, the tissue protection portions 30 may form a passageway P or elongated slot for

guiding the rod R into the screw heads SH of the pedicle screw PS.

[0071] In use, once the pedicle screws PS and the holding assembly 3 are in place, arranging
the tissue protection portions 30 so that the helices 30a are intermeshed provides improved tissue
protection, maximum visualization, and reduced trauma by reducing the overall size of the skin
incision SI. Intermeshing of the helices 30a may be accomplished by ensuring that every other
opening of the helices 30a, faces one another. That is, as best shown in FIGS. 4-6, 11-13 and 26-
29, the tissue protection portion(s) 30 and helices 30a may have various geometries and
configurations to provide varying levels of tissue protection based on surgeon preference and the
fixation elements being implanted. The tissue protection portion(s) 30 may allow for enhanced
visibility and access along the entire surgical workspace. For example, the tissue protection

portion 30 may be in the form of a right-handed sleeve 20, as best shown in FIGS. 4 and 11, a
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center-style sleeve 20, as best shown in FIGS. 5 and 13, or a left-handed sleeve 20, as best shown
in FIGS. 6 and 12. It may be preferable to provide a different color for each of the left, center,
and right handed sleeves 20 to facilitate correct selection and reduce the risk of an incorrect
sleeve 20 being utilized. As shown in FIGS. 26-29, a right-handed sleeve and a left-handed
sleeve may be positioned such that the tissue protection portions face one another (i.e.,
intermesh) so that a passageway P or elongated slot is created thus providing a larger field of
view of the surgery site within the body. The center-style sleeve may also be positioned between
the right and left-handed sleeves to create an even larger passageway P or elongated slot. In this
way, a surgeon can create a relatively larger working space within the patient’s body as
compared to the size of the skin incision SI, as best shown in FIGS. 26-29, thus minimizing the

amount of associated trauma.

[0072] It is envisioned that the various styled sleeves 20 can be used in any number of
configurations. For example, for a one-level procedure, it may be preferable to use a left handed
sleeve and a right-handed sleeve whereas for a two or more-level procedure, it may be preferable
to use a right handed sleeve, a left handed sleeve and one or more center-style sleeves between
the left and right-handed sleeves. Alternatively, for a single level construct, two right handed or
two left handed sleeves may be used. Selection of two right handed or two left handed sleeves
allows for improved intermeshing of the helices and provides excellent access to the patient’s
bone. Moreover, the selection of two right handed sleeves may be preferred for a procedure on
the left side of the patient while the selection of two left handed sleeves may be preferred for a
procedure on the right side of the patient. Those skilled in the art will appreciate that the sleeve

20 and tissue protection portion 30 may take on other shapes.
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[0073] It should be further noted that in some embodiments, the sleeve 20 and/or tissue
protection portion(s) 30 may be eliminated. For example, in the embodiment of the lateral
implant holder 50 shown in FIGS. 8 and 9, the lateral implant holder 50 may include a locking
feature, for example, an internal locking feature, which securely engages the screw head SH of
the pedicle screw PS, thus making the sleeve 20 optional and/or unnecessary. That is, as shown,
the engagement portion 52 of the lateral implant holder 50 may have first and second jaw
members 52a, 52b which securely engage the screw head SH. FIGS. 8 and 9 illustrate an
embodiment of the lateral implant holder 50 designed such that the offset from the center axis X-
X of the pedicle screw PS to the body of the lateral implant holder 50 is minimized. The distal
end 54 of the lateral implant holder 50 may also be chamfered to remain as close to the screw PS
as possible. Such a configuration may minimize obstruction to screw head mobility when the
screw PS is implanted and may minimize the skin incision SI required for screw placement. In an
embodiment without tissue protection portions, lateral implant holders 50 may be alternately
oriented (e.g., medial-lateral-medial) to provide a slotted channel SC for rod placement. In
another configuration, the lateral implant holders 50 may be placed all medially or all laterally to
provide a planar surface to guide surgical instruments and/or devices (e.g., a rod R) into the
screw heads SH. Those skilled in the art will appreciate that any lateral implant holder with

internal locking may be similarly configured.

[0074] An exemplary example of an internal locking mechanism is shown in FIG. 10, the
lateral implant holder 60 may include first and second arms 62, 64 and a wedge plate 66 for

attaching the first and second arms 62, 64. Each of the first and second arms 62, 64 preferably
includes a pin 62a, 64a. Preferably, pin 62a is a wedge pin 62a and pin 64a is a static pin 64a,

although pin 62a may be the static pin and pin 64a may be the wedge pin. The pins 62a, 64a are

- 18 -



WO 2007/121271 PCT/US2007/066469

sized and configured to be positioned in a respective slot (not illustrated) formed in the wedge
plate 66 such that as the wedge plate 66 moves, the first and second arms 62, 64 move towards
and/or away from each other. The lateral implant holder 60 preferably also includes an actuation
rod 70, which may be engaged with the wedge plate 66 to facilitate moving the wedge plate 66
distally and/or proximally as the actuation rod 70 is moved along the length of the lateral implant
holder 60. For example, when the actuation rod 70 is pulled in direction A toward the proximal
end (not shown) of the lateral implant holder 60, the wedge plate 66 is moved in direction A,
driving the wedge pin 62a closer to the static pin 64a. In this way, the lateral implant holder 60
may be securely attached to the pedicle screw PS. The lateral implant holder 60 may be released
from the pedicle screw PS by moving the actuation rod 70 distally in direction B, and hence the
wedge plate 66, toward the distal end (not shown) of the lateral implant holder 60. This, in turn,
causes the wedge pin 62a and the static pin 64a to move away from one another, thereby
allowing the first and second arms 62, 64 to spread and release the screw head SH of the pedicle

screw PS.

[0075] As shown in FIGS. 14 and 15, the fixation system may also include a holding sleeve
100. As will be described, the holding sleeve 100 is used to insert the pedicle screw PS into a
vertebra. Use of the holding sleeve 100 will be described in conjunction with the holding
assembly 3, although it is envisioned that the holding sleeve 100 is independent of the holding
assembly 3 and, as such, the holding sleeve 100 may be used with other known surgical

instruments including other holding assemblies.

[0076]  As shown, the holding sleeve 100 may be configured to operate in conjunction with
the holding assembly 3 (i.e., the lateral implant holder 1 and sleeve 20), the pedicle screw PS

and/or the driving mechanism 150. The holding sleeve 100 preferably prevents rotation and/or
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toggling of the screw head SH relative to the screw portion S of the pedicle screw PS. More
specifically, using the holding sleeve 100, a surgeon may position the pedicle screw PS, the
holding assembly 3 and/or the driving mechanism 150 into the body as a single unit, for example,
as illustrated in FIG. 14. During the procedure, the surgeon may grasp the holding sleeve 100
while manipulating the driving mechanism 150. The holding sleeve 100 engages the screw head
SH of the pedicle screw PS and the driving mechanism 150 engages the screw portion S of the
pedicle screw PS so that movement of the driving mechanism 150 with respect to the holding
sleeve 100 causes the screw portion S of the pedicle screw PS to be rotated with respect to the
screw head SH and thus causes the pedicle screw PS to be driven into the tissue (not shown). For
example, the surgeon may rotate the driving mechanism 150 to insert the pedicle screw PS into a

vertebra.

[0077]  As shown in FIGS. 14 and 15, the holding sleeve 100 may include an elongated
member 102, a handle 104, and an interconnecting member 106. The elongated member 102, the
handle 104 and the interconnecting member 106 all preferably include a passageway (i.e., a
through bore) 110 extending therethrough for receiving other surgical instruments such as, but
not limited to, the driving mechanism 150 (e. g. screw driver, such as but not limited to a
Cannulated StarDrive screwdriver by Synthes U.S.A.). The elongated member 102 may have a
length L2, for example, of between about 120 mm and 220 mm and a diameter D1, for example,
of between about 9 mm and about 15 mm, more preferably between 10 mm and about 14 mm

and, most preferably, between about 12 mm and about 13 mm.

[0078] The elongated member 102 is preferably sized and configured to be received in the

passageway 31 created by the tissue protection portion 30 of the sleeve 20 and to fix the
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orientation of the screw head SH relative to the holding assembly 3. As shown, the elongated

member 102 may be circular or any other shape known in the art.

[0079] The distal end 108 of the elongated member 102 may have a plurality of moveable
arms 108a, 108b, 108c, 108d which may be positioned into the screw head SH to prevent
rotation of the screw head SH relative to the holding assembly 3 (i.e., the lateral implant holder

1 and sleeve 20). The moveable arms 108a, 108b, 108¢c, 108d may also include slots (not shown)
therebetween so that the moveable arms 108a, 108b, 108c, 108d may flex upon insertion into the
screw head SH. In this way, the arms 108a, 108b, 108¢c, 108d may exert a force onto the screw
head SH, thereby preventing the screw head SH from moving relative to the holding assembly 3.
In other embodiments, the elongated member 102 may have one or more protrusions (not shown)
which may engage a U-shaped channel formed on the screw head SH so as to prevent movement

of the screw head SH relative to the holding assembly 3.

[0080] Referring to FIG 15, the handle 104 of the holding sleeve 100 preferably includes a
first opening 105 (e.g., a slot or cavity), the opening 105 being sized and configured to receive
the proximal end of the elongated member 102 therein. The handle 104 also preferably includes
a second opening 107 (e.g., an elongated slot or cavity) for receiving the proximal end 6 of the
lateral implant holder 1 such that the lateral implant holder 1 may be axially received within the
opening 107. Preferably, the opening 107 is sized and configured to prevent the holding sleeve
100 from rotating with respect to the holding assembly 3. As such, the handle 104 of the holding
sleeve 100 is preferably sized and configured to engage both the lateral implant holder 1 of the
holding assembly 3 and the elongated member 102 while simultaneously being sized and
configured to be received within the passageway 31 formed by the tissue protection portions 30

of the sleeve 20. The handle 104 may have a length L4, for example, of between about 80 mm
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and about 140 mm, more preferably between about 90 mm and about 130 mm and, most
preferably, between about 100 mm and about 120 mm and a diameter D2, for example, of
between about 20 mm and about 50 mm, more preferably between about 25 mm and about 45
mm and, most preferably, between about 30 mm and about 40 mm. The second opening 107
may have a length L3, for example, of between about 10 mm and about 50 mm, more preferably
between about 20 mm ad about 40 mm and, most preferably, between about 25 mm and about 35

mm.

[0081] The handle 104 may also include at least one push button 112 which preferably
contacts and/or engages the proximal end 6 of the lateral implant holder 1. The push buttons 112
preferably incorporate at least one protrusion (not shown) formed thereon for engaging the
annular groove 13 formed in the thumb knob 12 of the holding assembly 3 (as shown in FIG 7a).
Thus, in use, to insert the holding assembly 3 into the handle 104, the surgeon depresses the push
buttons 112. Once the holding assembly 3 is properly positioned with respect to the handle 104,
the push buttons 112 are released so that the protrusions formed on the push buttons 112 securely
engage the annular groove 13 formed on thumb knob 12, thus securely engaging the lateral
implant holder 1 and hence the holding assembly 3 to the holding sleeve 100. Alternatively, the
push buttons 112 and protrusions formed thereon may be sized and configured to be flexible so
that the proximal end 6 of the lateral implant holder 1 may be snapped into engagement with the
handle 104. To release the holding sleeve 100 from the holding assembly 3, the surgeon presses

push buttons 12, which causes the protrusions to disengage from the annular groove 13.

[0082] The handle 104 may also include a pin 118 which may be received in and axially
moveable within a slot 120 formed in the elongated member 102. Such a construction allows the

elongated member 102 to move axially but not rotationally relative to the handle 104. While
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shown as being cylindrical in shape, the handle 104 may be any shape known in the art and may

also include a grip enhancing portion to increase a surgeon's grip on the holding sleeve 100.

[0083] As shown in FIG. 17, a loading station 130 may be used to facilitate connection of the
pedicle screw PS, the holding assembly 3 (i.e., the lateral implant holder 1 and sleeve 20), the
holding sleeve 100 and/or the driving mechanism 150 to one another. As shown in FIG. 17, the
loading station 130 preferably includes a base 132 and a sliding shoe 134, the shoe 134
preferably being moveably connected to the base 132. The base 132 may be anchored onto a
table (not shown). The base 132 preferably including at least one opening 136, preferably
circular with flat portions 136a for receiving the pedicle screw PS. The flat portions 136a are
preferably sized and configured to prevent the pedicle screw PS from rotating and/or toggling.
With the pedicle screw PS in the base 132, the holding assembly 3 (which may be preassembled)
may be attached to the pedicle screw PS. Once the pedicle screw PS and the holding assembly 3
are assembled, the sliding shoe 134 may be moved against the lateral implant holder 1 and/or
sleeve 20 to prevent the pedicle screw PS from moving with respect to the holding assembly 3.
The holding sleeve 100 and/or the driving mechanism 150 may then be attached to the pedicle
screw PS. It should be noted that using the loading station 130 is optional and may not be
preferred by some surgeons. For example, the screw PS may be attached to the holding

assembly 3 by hand.

[0084] Once the holding assembly 3, pedicle screw PS and holding sleeve 100 have been
assembled together, the entire construct may be inserted as a single unit into the body through
the skin incision SI, preferably until the pedicle screw PS contacts the bone. The driving
mechanism 150 may then be inserted through the holding sleeve 100 into engagement with the

pedicle screw PS so that the pedicle screw PS may be inserted into the bone. Alternatively, the
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holding assembly 3, the pedicle screw PS, the holding sleeve 100 and the driving mechanism 150
may all be assemble together and inserted as a single unit into the patient’s body through the skin
incision SI. When the pedicle screw PS is inserted into the bone, the holding assembly 3 is
preferably sized and configured to extend outward from the surgical worksite outside of the skin,
thus providing a passageway P (as best shown in FIGS 26-29) to the surgical worksite and
preferably substantially preventing the adjacent tissue from entering the surgical worksite. After
the pedicle screw PS is implanted, the holding sleeve 100 and the driving mechanism 150 may
then be removed so that the pedicle screw PS and the holding assembly 3 remain in position.

The insertion step may be repeated multiple times depending on the procedure to be performed.
For example, referring to Fig. 26, a two-level procedure may involve inserting two constructs
(i.e., 2 of each of screws and holding assemblies 3). As shown in FIG. 29, a three-level

procedure may involve inserting three constructs (i.e., 3 screws PS and holding assemblies 3).

[0085] The driving mechanism 150 is preferably used to insert the screw portion S of the
pedicle screw PS into the bone. Preferably, the driving mechanism 150 in conjunction with the
holding sleeve 100 is sized and configured to prevent rotation and/or toggling of the screw head
SH relative to the screw portion S of the pedicle screw. This may be accomplished, for example,
by engaging the elongated member 102 with the screw head SH of the pedicle screw PS via the
plurality of moveable arms 108, as described above, and by engaging the distal end of the driving
mechanism 150 with the screw portion S of the pedicle screw PS. In this manner, the screw head
SH of the pedicle screw PS is essentially prevented from toggling with respect to the screw

portion S of the pedicle screw PS.

[0086] In addition, the interconnecting member 106 may incorporate a ball-detent type

mechanism (not shown) for engaging the driving mechanism 150. That is, the throughbore 110
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formed in the elongated member 102, handle 104 and interconnecting member 106 of the
holding sleeve 100 may contain a ball-detent mechanism in the interconnecting member 106 for
engaging the driving mechanism 150. Thus, in use, the driving mechanism 150 is slideably
inserted into the throughbore 110 formed in the holding sleeve 100 until the ball-detent
mechanism engages the driving mechanism 150. At this point, the surgeon must rotate the
driving mechanism 150 and the interconnecting member 106 with respect to the handle 104 and
the elongated member 102. Such rotation causes the driving mechanism 150 to advance distally
through the throughbore 110 and into engagement with the screw portion S of the pedicle screw
PS. As the moveable arms 108 formed on the elongated member 102 engage the inside of the
screw head (as previously described) and the driving mechanism 150 engages the head of the
screw portion of the pedicle screw PS, the pedicle screw PS is securely engaged (i.e., prohibited
from toggling) such that continued rotation of the driving mechanism 150 with respect to the

handle 104 will cause the pedicle screw PS to engage the patient’s bone.

[0087] Referring to Fig. 18, the rod holder 200 may be utilized to insert a rod R down the
passageway 31 formed by the tissue protection portion 30 of the holding assembly 3. The rod R
may be, by way of non-limiting example, cylindrical or polygonal in shape. The rod R may have
a length LS, for example, of between about 20 mm and about 110 mm, more preferably between
about 25 mm and about 105 mm and, most preferably, between about 30 mm and about 100 mm
and a diameter D3, for example, of between about 3.0 mm, and about 6.5 mm, more preferably
between about 4.5 mm and about 6.2 mm and, most preferably, between about 5.5 mm and about
6.0 mm. The size and shape of the rod may be changed or altered depending upon the specific
needs, including whether the system us for a one, two, three or more level stabilization. Also,

new dynamic or flexible rods may be utilized as well as solid titanium spinal rods as are well
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known in the art. The rod R may incorporate specific machined geometry to allow loading
and/or locking of the rod R onto the rod holder 200. For example, as shown in FIGS. 18-21, the
rod R may have a recess 201 to receive a portion (i.e., a protrusion 220) formed on the rod holder
200. The rod R may also incorporate flaring (not shown) of one, or both, ends to enhance the

capture of the rod R in the screw heads SH.

[0088] The rod holder 200 of FIG. 18 may be used to insert the rod R into the body and,
specifically, to insert the rod R into a rod receiving channel formed in the pedicle screws PS.
The rod holder 200 may be a passively articulating type rod holder used for initial placement of

the spinal rod R into the fixation construct (i.e., the pedicle screw).

[0089] As shown in FIG. 18, the rod holder 200 may have a handle 202, an outer elongated
member 204, an inner elongated member 206 telescopically located within the outer elongated
member 204, and an articulating portion 208. The articulating portion 208 is preferably pivotally
connected to the outer elongated member 204 about a pivot 210 so that the articulating portion
208 may be free to move relative to the outer elongated member 204. The handle 202 preferably
includes a first arm 202a for connecting to the proximal end 205 of the outer elongated member
204 and a second arm 202b for connecting to the proximal end 207 of the inner elongated
member 206. Moreover, the first and second arms 202a, 202b may also include a locking and/or
ratchet member (not shown) to fix the positions of the arms 202a, 202b with respect to one
another and/or to move the first and second arms 202a, 202b in fixed increments with respect to
one another. Movement of the first and second arms 202a, 202b with respect to one another
causes the outer elongated member 204 to move (i.e., telescope) with respect to the inner

elongated member 206.
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[0090] The inner elongated member 206 is preferably sized and configured to selectively
inhibit movement of the articulating portion 208. That is, the inner elongated member 206 may
have a first, static position wherein the inner elongated member 206 is biased away from the
articulating portion 208 as shown in Fig. 20, and a second position wherein the inner elongated
member 206 may contact the articulating portion 208 as shown in FIG. 21. In order to maintain
the inner elongated member 208 in the first position, a biasing member 212 (e.g., a spring) may
be located inside the outer elongated member 204 and constructed and arranged to urge the inner
elongated member 206 proximally. The biasing member 212 may be operably attached to the
outer elongated member 204 and the inner elongated member 206. In the first position, the outer
and inner elongated members 204, 206 may be freely pivotable with respect to the articulating
portion 208, as illustrated in FIG. 19. When a surgeon desires to fix the orientation of the
articulating portion 208, and hence the rod R connected thereto, with respect to the outer and
inner elongated members 204, 206 the surgeon may squeeze the first and second arms 202a,
202b of the handle 202, thereby moving the inner elongated member 206 distally against the
force of the biasing member 212 such that the inner elongate member 206 may contact a surface
218 of the articulating portion 208. In an alterative embodiment, the biasing member 212 may be
constructed and arranged to bias the inner elongated member 206 distally so that the inner
elongated member 206 contacts the articulating portion 208. In order to disengage the inner
elongated member 206 from the articulating portion 208, the handle 202 may be configured such
that squeezing the handle 202 moves the inner elongated member 206 proximally, away from the
surface 218 of the articulating portion 208, thereby allowing the articulating portion 208 to move

relative to the outer elongated member 204.
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[0091] The handle 202 may provide variable braking of the articulating portion 208 ranging
from relatively low, constant drag braking to significantly rigid locking of the articulating
portion 208. This may provide the surgeon with control over the degree of hinge articulation and,
therefore, rod angle 0 which may be, for example, between + 30 degrees and about —120 degrees,
more preferably between about +20 degrees and about —110 degrees and, most preferably,

between about +10 degrees and about —90 degrees.

[0092] The articulating portion 208 may also include an engagement device 219 which may
secure the rod R to the rod holder 200. That is, the rod R may be loaded into the rod holder 200
so that the proximal portion 221 of the rod R may be positioned in an opening 222 of the
articulating portion 208 and the protrusion 220 formed on the engagement device 219 is
positioned in the recess 201 formed on the rod R as shown, for example, in FIG. 19. The
protrusion 220 of the engagement device 219 may be biased into the recess 201 of the rod R by a
biasing member 224 (e.g., a spring). The engagement device 219 may be pivotally connected to
the articulating portion 208 at a pivot point 219a. In order to disengage the rod R from the rod
holder 200, the engagement device 219 may be pivoted so that the protrusion 220 disengages
from the recess 201 formed in the rod R. In order to accomplish this, the rod holder 200 may
include a shaft 226 positioned inside or outside (e.g., in a groove) of the outer elongated member

204.

[0093] The shaft 226 may include a drive portion 228 (e.g., a button) positioned, for
example, at its proximal end 230 so that the surgeon may control movement of the shaft 226
relative to the outer elongated member 204. Those skilled in the art will appreciate that the drive
portion 228 may be a separate piece from the shaft 226. Alternatively the drive portion 228 may

be an integral portion of the shaft 226. In use, the surgeon may push the drive portion 228
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distally, towards the articulating portion 208, to cause the shaft 226 to move towards the distal
end 219b of the engagement device 219. As illustrated in FIG. 19, when the outer elongated
member 204 is at an angle less than 90 degrees with respect to the articulating portion 208, the
shaft 226 may be prevented from moving past the articulating portion 208. However, when the
shaft 226 is aligned with a passageway or groove 232 formed on the articulating portion 208, the
shaft 226 may be moveable between the position shown in FIG. 20 and the position shown in
FIG. 21. As the shaft 226 moves distally, the shaft 226 may pass through the passageway or
groove 232 formed in the articulating portion 208 so that the distal end 234 of the shaft 226 may
depress the distal end 219b of the engagement device 219, thereby causing the proximal end
219c¢ of the engagement device 219 to assert a force against the biasing member 224, in turn,
causing the protrusion 220 formed on engagement device 219 to move out of the recess 201
formed on the rod R, which in turn causes the rod R to be disengaged from the rod holder 200.
The rod holder 200 may then be removed from the body, leaving the rod R in the screw head SH.
It is envisioned that any means of engaging and disengaging the rod R may be used. As best
shown in FIG. 19, the articulating portion 208 may be sized so that the articulating portion 208
has an outermost dimension OD which is substantially the same or less than the length L6 of the
rod R. Such a configuration may allow the articulating portion 208 to pass through the screw

head SH and, in particular, the U-shaped channel formed in the screw head SH.

[0094] Alternate preferred embodiments of the rod holder are illustrated in FIGS. 22-25C.
As shown, the rod holder 250 may include an elongated member or housing 252 containing a
shaft 254, a rod receiving assembly 260 which is preferably operably associated with the
elongated member 252 and/or the shaft 254, a bar 262, and a handle assembly 270 having first

and second handles 270a, 270b. The first and second handles 270a, 270b are interconnected via
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a pivot 271. Furthermore, as shown, preferably the first handle 270a is connected to the shaft
254 while the second handle 270b is connected to the elongated member 252 so that movement
of the first and second handles 270a, 270b with respect to each other causes the shaft 254 to

move with respect to the elongated member 252.

[0095]  As best shown in FIG 22, the shaft 254 preferably includes a threaded portion (not
shown) located at the proximal end thereof for engaging a threaded bore (not shown) formed in
the first handle 270a. The shaft 254 also preferably includes a knob 256 located on the proximal
end thereof for facilitating rotation of the shaft 254 with respect to the elongated member 252 so
that rotation of the knob 256 and/or the shaft 254 with respect to the elongated member 252, as a
result of the corresponding threaded portions, causes the shaft 254 to move with respect to the

elongated member 252.

[0096] Referring to FIGS 23-25C, the rod receiving assembly 260 preferably includes an
aperture or hook portion 264 for receiving the rod R, preferably an end of the rod R, and at least
one displaceable bar 262. The rod receiving assembly 260 is preferably integral with the
elongated member or housing 252. Accordingly, when the shaft 254 is disengaged from the bar
262, as best shown in FIG 23, the rod R is freely insertable and removable from the aperture 264
of the rod holder 250. Alternatively, the shaft 254 may be urged towards the bar 262 thus
requiring the user to move the shaft 254 away from the bar 262 before the rod R can be inserted
into the aperture 264 of the rod holder 250. As shown, preferably the distal end of the bar 262
contains a surface sized and configured to substantially match the sized and contour of the outer
surface of the rod R. Moreover, preferably the rod receiving assembly 260 is sized and
configured so that the bar 262 and other associated components are maintained within the rod

holder 250 and thus prohibited from coming free.
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[0097] In use, once the surgeon has inserted the rod R into the aperture 264 of the rod holder
250, the surgeon rotates the shaft 254 and/or the knob 256 which causes the shaft 254 to move
distally with respect to the elongated member 252 and thus causes the shaft 254 to contact the
bar 262, which in turn presses the bar 262 against the rod R which has been inserted into the
aperture 264. The rod R is thereby retained and coupled to the rod holder 250 but can articulate
or rotate with respect to the rod holder 250. The pressing of the bar 262 against the rod R may
provide a sufficient amount of frictional force and/or contact between the rod R and the bar 262
to cause the rod R to be retained within the aperture 264 of the rod holder 250. Alternatively, the
shaft 254 may simply move the bar 262 and/or retain it in position so that there is insufficient
clearance to remove the end of the rod R from the aperture 264. However, at this point, the rod
R is still free to move (i.e., articulate and/or pivot) with respect to the rod holder 250. That is,
once the rod R has been properly inserted into the rod holder 250, rotating the shaft 254 and/or
the knob 256 causes the rod R to be retained within the aperture 264 of the rod holder 250 but
still permits the rod R to articulate with respect to the rod holder 250. As would be appreciated
by one of ordinary skill in the art, to remove (i.e., disengage) the rod R from the rod holder 250,
the surgeon needs to rotate the shaft 254 and/or the knob 256 in the opposite direction. Thus,
rotation of the shaft 254 and/or the knob 256 causes the rod R to be retained and/or released from

the rod holder 250.

[0098] To prevent the rod R from articulating with respect to the aperture 264, the surgeon
moves the first and second handles 270a, 270b toward each other, which in turn causes the shaft
252 to move an additional distance with respect to the elongated member 252. This additional
movement, in turn, causes the shaft 254 to apply additional force onto the bar 262, which causes

the bar 262 to apply an additional braking force against the rod R, which permits the surgeon,
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depending upon the force applied to the handles 270a, 270b, to vary the force applied to the rod
R and thus control the angular position of the rod R with respect to the rod holder, and if enough
force is applied results in the position of the rod R being fixed with respect to the rod holder 250.
Thus, squeezing the first and second handles 270a, 270b may cause the articulated position of the

rod R to be fixed with respect to the rod holder 250.

[0099] As best shown in FIGS 25B and 25C, the rod receiving assembly 260 may also
include a slot 266 proximate to the aperture 264. The rod R may preferably include a narrow end
Ra and a pair of projections Rb. Preferably, the narrow end Ra may be received in the slot 266
and the projections Rb may be received in the aperture 264. By way of a non-limiting example,

the rod R may be a rod referred to in the art as an atraumatic bullet-nosed rod.

[00100] Ttis to be understood that other variations of the rod holder are contemplated, such as

incorporating a bushing 268 and/or a retaining projection in the rod receiving assembly 260.

[00101]  Once the rod R is positioned in the screw heads SH, a movement mechanism 300,
such as a compressor and/or distractor, may be used to move one pedicle screw PS with respect
to another pedicle screw PS, and hence to move one vertebrae V1 (not shown) with respect to
another vertebrae V2 (i.e., to compress or distract vertebrac V). As illustrated in FIGS. 30-31, the
compressor/distractor 300 may include a first member 302 which engages a first screw S1, a
second member 304 which preferably is pivotally attached to the first member 302 and which
engages a second screw S2, and an actuation mechanism 308 connected to the first and second
members 302, 304 for moving the second member 304 relative to the first member 302. As
shown, the compressor/distractor 300 may also include a bar 306 extending from the first
member 302. The bar 306 being sized and configured to receive the actuation member 308. As

shown, preferably, the bar 306 and actuation mechanism 308 form a rack and pinion type
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connection to facilitate movement of the second member 304 with respect to the first member

302 and hence to move one vertebrae V1 with respect to another vertebrae V2.

[00102] A first set screw or locking cap LC1 may engage the first screw head SH1 of the first
screw S1 so that the rod R is captured within the rod receiving channel formed in the pedicle
screw PS. However at this point, the rod R is still free to move axially with respect to the first
screw S1. A second set screw or locking cap LC2 may engage the second screw head SH2 and
may be tightened against the rod R so that the rod R may be fixed with respect to the second
screw S2. Alternatively, the first set screw or locking cap LC1 may engage the first screw head
SH1 of the first screw S1 and may be tightened against the rod R so that the rod R may be fixed
with respect to the first screw and the second set screw or locking cap LC2 may engage the
second screw head SH2 so that the rod R may be moveable relative to the second screw S1. The
distal end 303 of the first member 302 preferably includes a first contact member 310 sized and
configured to receive the first locking cap LC1 and the first screw head SH1. The distal end 305
of the second member 304 may likewise include a second contact member 312 sized and

configured to receive the second locking cap LC2 and the second screw head SH2.

[00103]  As shown in FIG. 31, the actuation mechanism 308 is preferably sized and configured
to receive a portion of the proximal end 314 of the second member 304 so that the second
member 304 may be free to move, and more preferably rotate, relative to the actuation
mechanism 308. For example, the actuation member 308 may include a plurality of prongs 316
and the proximal end 314 of the second member 304 may be sized and configured to be
positioned between the prongs 316. Other means of pivotally interconnecting the second member
304 to the actuation mechanism 308 are also envisioned such as, for example, connecting the

proximal end 314 of the second member 304 to the actuation mechanism 308 via a pivot point.

-33-



WO 2007/121271 PCT/US2007/066469

[00104] The actuation mechanism 308 may include a gear 318 sized and configured to engage
teeth 320 formed on the bar 306. A knob 322 may be used to rotate the gear 318 so that rotation
of the knob 322 causes the actuation mechanism 308 to move along the bar 306. The actuation
mechanism 308 may also include a locking mechanism 324 to prevent the actuation mechanism
308 from moving relative to the bar 306, thus preventing the displacement of the second member
304 relative to the first member 302. Consequently, the first and second screw S1, S2 may be
maintained stationary relative to each other. In an alternate configuration, the locking mechanism

324 may retain the gear 318 in position to prevent the gear 318 from rotating.

[00105] Movement of the first screw S1, and hence vertebrae V1, with respect to the second
screw S2, and hence vertebrae V2, may be achieved my moving the actuation mechanism 308
along the bar 306. That is, moving the actuation mechanism 308 towards the first member 302
may cause distraction (i.e. the first and second screws S1, S2 separate or move apart from one
another), thereby causing vertebrae V1, V2 to move away from each other. Alternatively,
moving the actuation mechanism 308 away from the first member 302 may cause compression
(i.e., the first and second screws S1, S2 may move toward each other), thereby causing vertebrae
V1, V2 to move toward each other. Once the vertebrae V1, V2 have been compressed and/or
distracted and the locking mechanism 324 has been engaged so that the position of screws S1, S2
(and vertebrae V1, V2) are maintained in a fixed position with respect to one another, a locking
tool, such as but not limited to a screwdriver, etc. (not shown) may be inserted through the
passageway 326 in the first member 302 to tighten the set screw or locking cap LC1 of the first
screw S1 to the rod R, thereby fixing the rod R to the first screw S1 and maintaining the position

of the first screw S1 with respect to the second screw S2.
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[00106] FIG. 32 illustrates an alternative movement mechanism (i.e., compressor) 400, which
may be used for compression. Similar to the previously embodiment discussed above, the
movement mechanism 400 may include a first member 402 which may engage a first screw S1, a
second member 404 which may engage a second screw S2, an actuation mechanism 403 and, a
third member 408 connecting the second member 404 and the actuation mechanism 403. The
second and third members 404, 408 may be pivotally connected to the first member 402. As
shown, preferably, in this embodiment, the actuation mechanism 403 includes a bar 406

extending from the first member 402.

[00107] A surgeon may provisionally tighten a set screw or locking cap LC1 on the first screw
S1 so that the rod R may be captured within the rod receiving channel formed in the first screw
S1. However at this point, the rod R is still free to move axially with respect to the first screw S1.
Moreover, the surgeon may tighten a set screw or locking cap LC2 to the second screw S2 so
that the rod R maybe fixed relative to the second screw S2. As shown in FIG. 32, the surgeon
may position the second member 404 proximate the side 410 of the second screw S2 farthest

away from the first screw S1.

[00108] The third member 408 may be moveably attached to the bar 406, which preferably
incorporates threads 412 formed thereon. For example, the third member 408 may have an
opening 414 for receiving the bar 406. A surgeon may move the third member 408, via the
actuation mechanism 403, towards the first member 402, whereupon the distal end 416 of the
third member 408 moves away from the first member 402 causing the proximal end 418 of the
second member 404 to move away from the first member 402, resulting in the distal end 420 of
the second member 404 to moves towards the first member 402 so that the second member 404

may apply a force on the side 410 of the second screw S2 causing the first screw S1 to move
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toward the second screw S2, and hence causing the first vertebra V1 (not shown) to move toward
the second vertebra V2 (not shown). That is, since the second screw S2 is tightened to the rod R,
the first screw S1, and hence vertebra V1 attached thereto, will move towards the second screw
S2 thereby compressing vertebrae V1, V2. When the vertebrae V1, V2 are compressed a desired
amount, an optional locking nut 422 may be moved (e¢.g., rotated) along the bar 406 and
positioned against the third member 408. In turn, the locking nut 422 will fix the position of the
first and second members 402, 404 and, consequently, the first and second vertebrae V1, V2
relative to one another. With the first and second vertebrae V1, V2 fixed with respect to one
another, a locking tool, such as but not limited to a screwdriver, (not shown) may be inserted
down the passageway 424 of the first member 402 to tighten the loose set screw/locking cap LC1
so that the first screw S1 may be fixed with respect to the rod R. After tightening the set screw
LC1, the movement mechanism 400 may be released and removed from the skin incision SI.
Those skilled in the art will appreciate that the movement mechanism 400 may also be

configured to distract vertebrae V1, V2 as well.

[00109] An example of a fixation procedure utilizing an embodiment of the system will now
be described. In use, for a one-level procedure (i.e., a procedure involving two screws and two
vertebrae), a surgeon may make a single incision having a length of, for example, between about
15 mm and about 50 mm and, more preferably between about 20 mm and about 40 mm and,
most preferably, between about 25 mm and about 35 mm. The incision may also, for example,
be between about 0 mm to 50 mm, more preferably between about 20 mm and about 40 mm and,
most preferably, between about 25 cm and about 30 cm lateral to the midline. The desired skin
incision length may vary according to the patient anatomy. The incision length may increase as

the incision extends deeper into the body and preferably ends proximate the muscle, so that the
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muscle tissues are not torn. For example, the length of the incision proximate the muscle tissue
may be between about 45 and 50 mm. The muscle tissue may be displaced to expose the surgery
worksite, preferably approximately the same length as the incision length proximate the muscle
tissue. By way of non-limiting example, the muscle tissue may be pushed aside to expose the

bone.

[00110] The incision may be made in the posterior spine and may be dilated down to the
vertebrae by, for example, blunt dilation preferably between the multi fidus and longissimus
muscle planes with a finger or with a blunt dilator or other instrument down to the bone. A larger
incision may be necessary for a two or more level procedure. The surgeon may locate and
prepare for inserting the pedicle screw PS by using, for example, x-rays, fluoroscopic
observation, etc. A guide wire (e.g., K-wire) may be inserted into one or more vertebrae and the

procedure may be performed over the guide wire anchored in the pedicle.

[00111] The holding assembly 3 (i.e., the lateral implant holder 1 and sleeve 20) may be
attached to the screw head SH of the pedicle screw PS prior to screw placement, more preferably
prior to making the skin incision SI. The sleeve 20 is preferably in the opened position as shown
in FIG. 3 and the first and second jaw members 8a, 8b of the lateral implant holder 1 may be
placed around the screw head SH. Thereafter, the sleeve 20 may be moved to a closed position as
shown in FIG. 4, thereby preventing the lateral implant holder 1 from separating from the screw
head SH. The assembly of the lateral implant holder 1, the sleeve 20 and the pedicle screw PS
may be accomplished, if so desired, using the loading station 130, as described in connection
with FIG. 17. Once the lateral implant holder 1, the sleeve 20 and the pedicle screw PS are
assembled, the holding sleeve 100, such as the embodiment shown in FIGS. 14-17 may be

attached thereto. The embodiment of the sleeve 20 to be used, more specifically, the
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embodiment of the tissue protection portion 30 to be used in the procedure may be selected
depending on the type, level, and location of the procedure. For example, two right-handed
sleeves may be desirable for a procedure on the left side of the patient, whereas two left-handed

sleeves may be desirable for a procedure on the right side of the patient.

[00112] It should be noted that the use of the tissue protection portions 30 is optional and may
be dependent on the procedure being performed and the preference of the surgeon. Sleeves 20
without a tissue protection portion 30 may be used by surgeons who do not require tissue
protection portions 30 and/or by surgeons who may want to reduce the size of the skin incision
SI (and muscle retraction) for a given size fixation construct. As such, the fixation construct may
be created with any combination of tissue protection portions 30, or alternatively, without any

tissue protection portion 30, based on the surgeon's preference.

[00113] The elongated member 102 of the holding sleeve 100 may be inserted through the
passageway 31, P formed by the tissue protection portions 30 of the sleeve 20 so that the distal
end 108 of the elongated member 102 is positioned in the screw head SH. Preferably, the distal
end 108 of the elongated member 102 is sized and configured to prevent the screw head SH of
the pedicle screw PS from moving relative to the lateral implant holder 1 and sleeve 20. The
handle 104 of the holding sleeve 100 may be sized and configured to receive the lateral implant
holder 1 so that the surgeon may grasp the handle 104 to insert the construct (i.e., the lateral
implant holder 1, the sleeve 20, the pedicle screw PS and the holding sleeve 100) into the body
and/or to insert the pedicle screw PS into the patient’s bone. A driving mechanism 150, such as a
screw driver, may be positioned in the throughbore 110 formed in the holding sleeve 100 so that
the distal end of the driving mechanism 150 engages the screw portion S of the pedicle screw.

The lateral implant holder 1, the sleeve 20, the pedicle screw PS and the holding sleeve 100 may

-38 -



WO 2007/121271 PCT/US2007/066469

be positioned through the skin incision SI and into the body as a single unit/construct. The
driving mechanism 150 may be inserted at the same time as the construct or may be inserted into

the body once the construct is positioned in the body.

[00114] The driving mechanism 150 may be used to insert the screw portion S of the pedicle
screw PS into the bone. Specifically, while a surgeon holds the handle 104 of the holding sleeve
100, the driving mechanism 150 may be rotated to insert the screw portion S of the pedicle screw
into the bone, preferably a vertebra. Once the pedicle screw PS is implanted into the bone, the
driving mechanism 150 and/or the holding sleeve 100 may be removed from the lateral implant
holder 1 and sleeve 20. To disengage the holding sleeve 100 from the holding assembly 3, and
specifically from the lateral implant holder 1, the surgeon may depress pushbutton 112 of the
holding sleeve 100. The holding assembly 3 may remain partially in the body so that the tissue
protection portion 30 extends out of the body and through the skin incision SI, preferably
preventing the displaced tissue (i.e., muscle, skin) from closing in above the pedicle screw PS.
The holding assembly 3 may provide a means for screw head manipulation, a visual indication of
screw location and orientation, and a mounting structure for introducing additional instruments
for the procedure. The procedure may be repeated through the skin incision SI numerous times to
allow a surgeon to implant additional pedicle screws PS preferably into different bones, each

time inserting a holding assembly 3 into the body.

[00115] The surgeon may implant the pedicle screws PS with adjacent holding assemblies 3 in
a staggered orientation (medial-lateral for a 1-level construction, comprising two screws PS
medial-lateral-medial for a 2-level construction comprising three pedicle screws PS) along the
length of the fixation construct. Once the pedicle screw PS have been inserted into the bone, an

instrument may be used to measure the distance between pedicle screws PS to determine the
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length of the rod R to be used for fixation. Preferably, the holding assemblies 3 may be
configured so that when implanted in an alternating (medial-lateral) pattern the portions
extending above the skin incision SI do not interfere (or minimally interfere) with each other.
Preferably, the helices of the sleeve 20 are constructed and arranged so as to reduce or eliminate
interference between adjacent sleeves 20 and/or lateral implant holders 1, and more preferably to
intermesh together. Significantly curved (lordosed) patient lumbar geometries may therefore be
accommodated without interference of the lateral implant holder 1 or tissue protection portion
30. Moreover, as best illustrated in FIG. 28, the intermeshing tissue protection portions 30 of the
sleeves 20 may create a passageway P (e.g., a channel) for guiding the rod R into contact with
and preferably for reception by the screw heads SH. The passageway P may provide a path for
rod placement, visualization of the tops of the screw heads and instrument access to the tops of

the screw heads.

[00116] With the pedicle screws PS inserted into the bone and the holding assembly 3 still
retaining the pedicle screws PS, the surgeon may place the rod R through the passageway P
created by the tissue protection portions 30 of the sleeves 20. The rod R is inserted into the
surgery worksite preferably using a rod holder, which may, for example, be fixed (e.g., forceps)
or have an articulating or adjustable portion (e.g., rod holder 200, 250). The rod R may be placed
into the body and through the passageway P created by the tissue protection portions 30 of the
sleeve 20 in an orientation which may be non-horizontal, vertical, oblique or substantially
perpendicular to the spine. Preferably, the rod R is substantially parallel to the lateral implant
holder 1 as rod R is being inserted into the body. As the rod R passes through the skin incision
SI into the body, or after the rod R is brought proximate the screw head SH, the rod R may be

aligned with the screw heads SH and seated therein. Preferably, the rod R is rotated from a
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substantially parallel position to a substantially perpendicular position with respect to the lateral
implant holder 1. Preferably, the rod R can rotate about the aperture, for example, between about
+30 degrees proximally to about —120 degrees distally and, more preferably, about +20 degrees
proximally and about —110 degrees distally and, most preferably, between about +10 degrees

proximally and about —90 degrees distally.

[00117] In a procedure using, for example, a rod holder and an atraumatic bullet-nosed rod,
the rod R may be attached to the rod holder by inserting the narrow end Ra of the rod R into a
slot formed in the rod holder such that projections Rb formed on the rod R are received in an
aperture formed on the receiving assembly. The rod holder may contain a moveable mechanism
to contact and to apply a series of pressures on the rod R so that the rod R may be secured and/or

fixed with respect to the rod holder.

[00118] In an embodiment where the rod R has a flared portion and the embodiment of rod
holder 200 shown in FIG. 18 is utilized, the rod R may be positioned through the channel C in
the screw head SH so that the flared portion of the rod R may engage the outer surface of the
screw head SH. The flared portion may be pulled back until the flared portion engages the outer
surface of the screw head SH so that the rod R cannot be pulled through the screw head SH (i.e.,
so that the flared portion is kept in contact with the screw head SH). With the flared portion
positioned snugly against the screw head SH, the rod R can be rotated until the rod R is

positioned in all the desired screw heads SH.

[00119] The surgeon may squeeze the handle of the rod holder to control the angulation of the
rod R relative to the rod holder. After the rod R is positioned in all the screw heads, locking caps
and/or set screws may be positioned in the screw heads SH over the rod R to fix the rod R with

respect to the pedicle screws PS. The rod R may be released from the rod holder and the rod
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holder may then be removed from the body. It should be noted that the rod holder may be
removed from the body before the locking caps and/or set screws are positioned in the screw
heads SH. If preferred, a rod persuader (not shown) may be used to facilitate seating the rod R

into the screw heads SH.

[00120] If compression/distraction of the vertebrae is desired, a movement mechanism may be
used to compress/distract the vertebrae. The surgeon may insert the movement mechanism
through the passageway 31, P created by the tissue protection portions of the sleeve. As
previously described, a surgeon may attach a first member via a first contact member to a first
pedicle screw S1, the first screw S1 preferably having a locking cap or set screw LC1
provisionally affixed thereto. The surgeon may attach a second member via a second contact
member to a second pedicle screw S2, the second screw S2 having a completely tightened
locking cap or set screw LC2. In accordance with an embodiment of locking cap or set screw
LCI, LC2, the locking cap or set screw may include a threaded portion to screw into the locked
position. Alternatively, the locking cap and/or set screw LC1, LC2 may snap into the screw head

SH and be rotated into the locked position.

[00121] Inthe embodiment shown in FIG. 30, the knob may be turned so that the actuation
mechanism may move along the bar. In the embodiment shown in FIG. 32, the first and third
members may be moved towards each other. As the actuation member moves toward the first
member, the first screw S1 may move away from the second screw, thereby resulting in
distraction of the vertebrac V1 and V2. As the actuation member and third member move away
the first member, the first screw S1 may move toward the second screw S2, thereby resulting in
compression of the vertebrac V1 and V2. Once the vertebrae and screws are in the desired

position, the locking cap and/or set screw may be engaged to prevent further movement of the
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screws, and hence the vertebrae, relative to each other. A tool (not shown) may be inserted down
the first member and may be used to fully tighten the locking cap and/or set screw of the first
screw S1. With the fixation construct in place, the movement mechanism and the holding

assembly 3 may be removed from the body and the skin incision SI may be closed.

[00122]  Although the invention and its advantages have been described in detail, it should be
understood that various changes, substitutions, and alterations can be made herein without
departing from the spirit and scope of the invention as defined by the appended claims.
Moreover, the scope of the present application is not intended to be limited to the particular
embodiments of the process, machine, manufacture, composition of matter, means, methods and
steps described in the specification. As one of ordinary skill in the art will readily appreciate
from the disclosure of the present invention, processes, machines, manufacture, composition of
matter, means, methods, or steps, presently existing or later to be developed that perform
substantially the same function or achieve substantially the same result as the corresponding

embodiments described herein may be utilized according to the present invention.

[00123] It will be appreciated by those skilled in the art that various modifications and
alterations of the invention can be made without departing from the broad scope of the appended
claims. Some of these have been discussed above and others will be apparent to those skilled in

the art.
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What is claimed is:
1. A fixation system comprising:

a first bone anchor sized and configured to be selectively inserted into a first bone
tissue;

a second bone anchor sized and configured to be selectively inserted into a second
bone tissue;

a first holding assembly comprising a first lateral implant holder and a first sleeve,
the first lateral implant holder having a distal end sized and configured to selectively receive the
first bone anchor, the first sleeve having a distal end, a first tissue protection portion, and a first
passageway sized and configured to selectively receive the first lateral implant holder; and

a second holding assembly comprising a second lateral implant holder and a
second sleeve, the second lateral implant holder having a distal end sized and configured to
selectively receive the second bone anchor, the second sleeve having a distal end, a second tissue
protection portion, and a second passageway sized and configured to selectively receive the
second lateral implant holder;

wherein the first tissue protection portion and the second tissue protection portion
are sized and configured to avoid interference with each other.

2. The fixation system of claim 1, wherein the first and second tissue protection
portions have cutouts.

3. The fixation system of claim 1, wherein the first and second tissue protection
portions have cutouts having a helical shape.

4. The fixation system of claim 3, wherein the helical shape of the first tissue

protection portion spirals in a first direction.
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5. The fixation system of claim 4, wherein the helical shape of the second tissue
protection portion spirals in a second direction which is different from the first direction.

6. The fixation system of claim 3, wherein the first tissue protection portion has a
helical cutout which extends in a first direction and the second tissue shield has a helical cutout
which extends in a second direction different from the first direction.

7. The fixation system of claim 1, wherein each of the distal ends of the first and
second lateral implant holders has a receiving assembly for selectively receiving one of the bone
anchors.

8. The fixation system of claim 7, wherein the receiving assembly has a plurality of
selectively displaceable arms, the receiving assembly having a first position wherein the screw
can be inserted or removed from the receiving assembly, the receiving assembly having a second
position wherein the screw is retained by the receiving assembly.

9. The fixation system of claim 1, wherein the distal end of the first sleeve is
positioned proximate the distal end of the first lateral implant holder to secure the first screw to
the first lateral implant holder .

10.  The fixation system of claim 1, further comprising a mechanism for selectively
moving the first sleeve relative to the first lateral implant holder .

11. The fixation system of claim 1, wherein the distal end of first lateral implant
holder has a chamfered portion.

12.  The fixation system of claim 1 further comprising a holding sleeve constructed
and arranged to be operably associated with one of the holding assemblies.

13. The fixation system of claim 12, wherein the holding sleeve comprises a handle

and an elongated member.
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14.  The fixation system of claim 13, wherein the elongated member has a distal end
constructed and arranged to selectively contact the screw such that the screw is not pivotable
relative to at least one of the lateral implant holder and the sleeve.

15. The fixation system of claim 14, wherein the distal end of the elongated member
has a plurality of selectively displaceable arms, the arms being displaceable relative to each
other.

16. The fixation system of claim 14, wherein the elongated member has a passageway
therethrough, the passageway being sized and configured to receive a driving mechanism.

17.  The fixation system of claim 16, wherein the driving mechanism is constructed
and arranged to engage the screw to drive the screw into bone.

18. The fixation system of claim 1. further comprising a loading station, wherein the
loading station has a base and a sliding platform, the sliding platform constructed and arranged to
engage with at least one of the lateral implant holder and sleeve.

19.  The fixation system of claim 1 further comprising a rod holder having an
elongated body, a shaft housed within the elongated body, and a retaining assembly constructed
and arranged to selectively retain a rod, wherein the shaft is displaceable between a first position
wherein the rod can be retained and a second position wherein the rod can be released.

20. The fixation system of claim 19 wherein the retaining assembly includes a
displaceable bar, wherein the shaft pushes the bar toward the rod such that the bar contacts the
rod when the shaft is in the first position.

21.  The fixation system of claim 19, wherein the rod holder further includes a handle

constructed and arranged to move the shaft between the first position and the second position.
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22.  The fixation system of claim 19, wherein the rod holder further includes a handle
having a first member attached to the shaft and a second member attached to the elongated body,
such that the displacement of the first member with respect to the second member selectively
moves the shaft between the first position and the second position.

23. The fixation system of claim 19, wherein the retaining assembly includes a slot,
wherein the rod includes an end portion constructed and arranged to be received by the slot.

24, The fixation system of claim 20, wherein the rod includes a projection and the
retaining assembly includes an aperture for receiving the projection.

25.  The fixation system of claim 1 further comprising a rod holder comprising an
clongated body operably associated with an articulating portion, the articulating portion pivotally
connected to the elongated body, the articulating portion constructed and arranged to engage a
rod.

26. The fixation system of claim 25, wherein the elongated body of the rod holder has
an outer elongated member and an inner elongated member moveable relative to the outer
elongated member.

27.  The fixation system of claim 26, wherein the articulating member is selectively
pivotable relative to the outer elongated member, the inner elongated member engaging a surface
of the articulating portion to prevent pivoting of the articulating portion relative to the outer
elongated member.

28.  The fixation system of claim 26, wherein a biasing member is positioned between
and operably associated with the inner and outer elongated members so that the inner elongated

member is biased away from the articulating portion.
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29.  The fixation system of claim 25, wherein the articulating portion has a
engagement device having a protrusion which selectively engages a recess in the rod, the
articulating portion further including a biasing member for maintaining the protrusion in the
recess.

30. The fixation system of claim 29, the rod holder further comprising a shaft for
moving the protrusion out of the recess, wherein the articulating portion has a passageway
through which the shaft moves when the articulating portion is substantially perpendicular to the
elongated body.

31.  The fixation system of claim 1 further comprising a movement mechanism for
moving a first screw relative to a second screw.

32. The fixation system of claim 31, wherein the movement mechanism has a first
member for contacting the first screw, a second member for contacting the second screw, and a
bar extending from the first member, the second member being displaceable relative to the bar,
wherein upon displacement of the second member relative to the bar results in the displacement
of the second member relative to the first member.

33.  The fixation system of claim 32, wherein the movement mechanism further
comprises an actuation mechanism constructed and arranged to move along the bar, the actuation
mechanism being operably associated with the second member and the bar to move the second
member as the actuation mechanism moves along the bar.

34. The fixation system of claim 33, wherein the actuation mechanism further

comprises a locking mechanism.
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35.  The fixation system of claim 33, wherein the bar has teeth and the actuation
mechanism has a knob and a gear, the knob contacting the gear and the gear contacting the teeth
such that rotation of the knob moves the gear along the teeth.

36. The fixation system of claim 33, wherein the second member is shaped so that
movement of the actuation mechanism toward the first member cause the first and second screws
to move apart and movement of the actuation mechanism away from the first member cause the
first and second screws to move together

37.  The fixation system of claim 32, wherein the second member is see-saw shape
and is pivotally connected to the first member.

38. The fixation system of claim 32, wherein the first member has a bore therethrough
sized and configured to receive an instrument.

39. The fixation system of claim 32, wherein the movement mechanism further
comprises a third member operably associated with the second member, the second and third
members constructed and arranged such that movement of the third member towards the first
member causes a distal end of the second member to move towards the first member.

40.  The fixation system of claim 39, wherein the second and third members are
pivotally coupled to the first member.

41. The fixation system of claim 32, wherein the bar has a locking mechanism to fix
the orientation of the first and second member relative to each other.

42. A minimally invasive fixation system comprising:

a screw sized and configured for insertion into a bone, the screw having a screw

head; and
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a lateral implant holder having a distal end, the lateral implant holder having a
plurality of jaws for retaining the screw head;

a sleeve having a distal end and a longitudinal axis, the sleeve being operably
associable with and moveable relative to the lateral implant holder, wherein the distal end of the
sleeve is positioned over the plurality of jaws of the lateral implant holder to prevent the lateral
implant holder from separating from the screw head and wherein the sleeve has a tissue
protection portion extending partially around the longitudinal axis of the sleeve.

43.  The minimally invasive fixation system of claim 42, wherein upon positioning a
first and second sleeves adjacent to each other, a first and second tissue protection portions
provide reduced interference between each other.

44. The minimally invasive fixation system of claim 43, wherein the tissue protection
portions have cut outs which are helical in shape.

45. The minimally invasive fixation system of claim 44, wherein the first tissue
protection portion has a helical cut out which extends in a first direction and the second tissue
protection portion has a helical cut out which extends in a second direction opposite to the first
direction.

46. A method for implanting a rod into screws attached to bone in a body comprising:

providing a plurality of elongated lateral implant holders, each lateral implant holder
having a distal end and a receiving portion at the distal end for receiving a screw having a screw
head;

providing a plurality of sleeves having a distal end, wherein the distal end of each sleeve

is sized and configured to contact the engagement portion of the lateral implant holder and
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wherein each sleeve has a tissue protection portion sized and configured provide reduced
interference with an adjacent tissue protection portion;

attaching the lateral implant holder to the screw;

moving the sleeve from a first position on the lateral implant holder wherein the screw
can be removed from the lateral implant holder, to a second position on the lateral implant holder
wherein the screw is retained by the lateral implant holder ;

inserting the lateral implant holder and sleeve into the body through an incision in the
body;

inserting the screw into the bone using a driving mechanism;

inserting a rod into the body in a first rod position and moving the rod into a second rod
position as the rod is inserted into the screw head; and

fixing the rod with respect to the screw.
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