Office de la Propriete Canadian CA 2542359 A1 2005/04/28

Intellectuelle Intellectual Property
du Canada Office (21) 2 542 359
g,lnngaﬁfi‘:g:na " ml"j‘gtfy”%ya‘r’]‘; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2004/10/13 (51) CLInt./Int.Cl. A678 17/70 (2006.01),

A61B 17/86 (2006.01)
(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 2005/04/23
(85) Entree phase nationale/National Entry: 2006/04/11 HFSC COMPANY. US
(86) N° demande PCT/PCT Application No.: US 2004/033682

(72) Inventeurs/Inventors:
(87) N publication PCT/PCT Publication No.: 2005/037066 KEYER THOMAS R., US:

(30) Priorité/Priority: 2003/10/14 (US10/682,997) WALTHER, MARTIN, US
(74) Agent: OSLER, HOSKIN & HARCOURT LLP

(54) Titre : CROCHETS DE FIXATION VERTEBRALE ET METHODE DE FIXATION VERTEBRALE
(54) Title: SPINAL FIXATION HOOKS AND METHOD OF SPINAL FIXATION

(57) Abregé/Abstract:

The present invention Is directed to a spinal fixation device. The device may Include a body defining a channel for recelving a spinal
rod, the channel having a first branch and a second branch separated by a lateral opening, a hook extending from the body for
engaging a portion of a vertebra, and a fastener configured to secure the spinal rod Iin the channel. The fastener may extend
through only the first branch. The spinal fixation device may also include one or more tool engagement recesses. Additionally, the
present invention is directed to methods of spinal fixation.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




woO 2005/037066 A3 I D00 ! A0 G AL 00 O R0

CA 02542359 2006-04-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

28 April 2005 (28.04.2005) PCT
(51) International Patent Classification’: A61B 17/70,
17/86
(21) International Application Number:
PCT/US2004/033682

(22) International Filing Date: 13 October 2004 (13.10.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/682,997 14 October 2003 (14.10.2003) US

(71) Applicants and

(72) Inventors: KEYER, Thomas, R. [US/US]; 338 Cashel
Court, Aston, PA 19014 (US). WALTHER, Martin
[US/US]J; 300 Anglesey Terrace, West Chester, PA 19380
(US).

(74) Agents: ROTHERY, Brian, M. et al.; Jones Day, 222 East
41st Street, New York, NY 10017-6702 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

(10) International Publication Number

WO 2005/037066 A3

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
/. W.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
22 September 2005

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: SPINAL FIXATION HOOKS AND METHOD OF SPINAL FIXATION

(57) Abstract: The present invention is di-
rected to a spinal fixation device. The device
may include a body defining a channel for
receiving a spinal rod, the channel having a
first branch and a second branch separated
by a lateral opening, a hook extending from
the body for engaging a portion of a vertebra,
and a fastener configured to secure the spinal
rod in the channel. The fastener may extend
through only the first branch. The spinal fix-
ation device may also include one or more
tool engagement recesses. Additionally, the
present invention is directed to methods of
spinal fixation.



CA 02542359 2006-04-11

WO 2005/037066 PCT/US2004/033682

10

15

20

25

30

SPINAL FIXATION HOOKS AND METHOD OF SPINAL FIXATION

TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to spinal fixation devices and methods of

spinal fixation. More specifically, the present invention relates to hooks for spinal {ixation,

and methods of spinal fixation using the same.

BACKGROUND OF THE INVENTION

There are many known spinal conditions that require the imposition and/or

maintenance of corrective forces on the spine 1n order to return the spine to its normal
condition. As a result, numerous systems have been developed for use 1n spinal fixation.
One type of spinal fixation system generally includes one or more spinal rods placed
parallel to the spine with fixation devices (such as hooks, screws, or plates) interconnected
between the spinal rods and selected portions of the spine. One problem with some known
spinal fixation devices is that they usually require the surgeon to insert the spinal rod onto
the devices in the axial direction (i.e., in series), making it difficult for the surgeon to
subsequently add or remove the devices without disassembling all or a part of the system.
In an attempt to alleviate this difficulty, devices have been developed that allow insertion of
the spinal rod onto the devices 1n a lateral direction. Many of these devices, however,
require insertion of the spinal rod onto the devices from the side (verses from the top or
from an angle) and thus require a larger incision into the patient than i1s necessary or
desirable. In addition, many of these devices require components such as screws to be
completely removed from the devices in order to allow attachment of the spinal rod.
Completely removing these components may increase the amount of time necessary for the
procedure, and may also increase the risk of small parts being lost inside the patient. Many
of the known devices also lack features that allow them to be easily grasped and
manipulated with instruments.

Therefore, there remains a need in the art for spinal fixation devices that provide for
minimally invasive implantation of the device and/or spinal rods, are capable of being easily
and quickly connected and disconnected from the spinal rods, and are easy to grasp and

manipulate with instruments.
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SUMMARY OF THE INVENTION

The present invention is directed to a spinal fixation device. The device may include

a body defining a channel for receiving a spinal rod, the channel having a first branch and a
second branch separated by a lateral opening, a hook extending from the body for engaging
a portion of a vertebra, and a fastener configured to secure the spinal rod in the channel.
The fastener may extend through only the first branch. The first branch may be an upper
branch or a lower branch of the channel. The fastener may extend through a bore provided
in the first branch. The fastener may include a head receivable in the bore and a tip opposite
the head, and the tip may be spaced from the second branch when the fastener secures the
spinal rod in the channel. The fastener may be a set screw, and at least one of the set screw
and the bore may be threaded. The lateral opening 1s preferably configured to permit
insertion of the spinal rod into the channel through the lateral opening without removing the
fastener from the first branch. The tip of the fastener may engage the spinal rod to secure
the spinal rod in the channel. For example, the tip may include a ramp surface that engages
the spinal rod. Additionally or alternatively, the tip may be substantially conical or
frustoconical. According to one aspect of the invention, the hook may define a first axis
and the channel may define a second axis that is inclined with respect to the first axis by
greater than about 90°, and preferably by between about 100° and about 135°. The hook
may be configured and dimensioned to engage a lamina.

According to another aspect of the invention, the spinal fixation device may include
a body defining a rod-receiving channel having a lateral opening, the body including at least
one tool engagement recess for gripping by a tool, a hook extending from the body for
engaging a portion of a vertebra, and a fastener configured to secure the spinal rod in the
channel. The body may include a first side and a second side opposite the first side, and a
first tool engagement recess may be formed on the first side and a second tool engagement
recess may be formed on the second side. The first and second tool engagement recesses
may be configured and dimensioned to engage first and second jaws of a forceps or other
tool. The tool engagement recesses may be configured for gripping from above when the
hook is engaged with a portion of a vertebra. Additionally or alternatively, the tool
engagement recess may be configured to allow gripping with a forceps without the forceps
blocking the lateral opening.

The present invention 1s also directed to a method of spinal fixation. The method
may include the steps of providing a first spinal fixation device having a body with an open
channel for receiving a spinal rod, a hook extending from the body, and a fastener engaged

with the body and capable of partially blocking the open channel, engaging the hook to a
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portion of a first vertebra (such as the lamina), moving the spinal rod into the open channel
without disengaging the fastener from the body, and tightening the fastener against the
spinal rod to secure the spinal rod in the channel. The step of engaging the hook to a
portion of the first vertebra may occur before or after the step of moving the spinal rod into
the open channel. The step of moving the spinal rod into the open channel may comprise
moving the spinal rod into the open channel, in which case the spinal rod may be moved
upward into the open channel at an angle of between about 20° and about 70® with respect
to a medial plane of a patient. Alternatively, the step of moving the spinal rod into the open
channel may comprise moving the open channel toward the spinal rod, in which case the
first spinal fixation device may be moved downward onto the spinal rod at an angle of
between about 20° and about 70° with respect to a medial plane of a patient.

The method may further include the steps of attaching a second spinal fixation
device to a portion of a second vertebra and securing the spinal rod to the second spinal
fixation device. The step of attaching the second spinal fixation device may occurs before
or after the steps of engaging the hook to a portion of the first vertebra and moving the
spinal rod into the open channel. Additionally or alternatively, the method may further
include the step of compressing or distracting the first vertebra with respect to the second
vertebra, and/or aligning the first vertebra with respect to the second vertebra. The method
may further include removing the spinal rod from the open channel without completely

disengaging the fastener from the body.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description will be better understood in conjunction with the

accompanying drawings, wherein like reference characters represent like elements, as
follows:

FIG. 1 is a perspective view of a first illustrative embodiment of a spinal hook
according to the present invention, shown attached to a spinal rod;

FIG. 2 is a side view of second illustrative embodiment of a spinal hook according

to the present invention;

FIG. 3 is a top view of the spinal hook of FIG. 2;

FIG. 4 is an end view of the spinal hook of FIG. 2;

FIG. 5 is a side view of a first illustrative embodiment of a forceps for grasping the
spinal hooks of the present invention;

FIG. 6 1s a top view of the forceps of FIG. §; and
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FIG. 7 1s a superior view of a cervical vertebra having a spinal hook according to the

present invention attached thereto.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1, a first illustrative embodiment of a spinal fixation device

according to the present invention is shown attached to a spinal rod. The spinal fixation
device, shown as spinal hook 10, generally includes a body 12, a hook 14 extending from
the body 12, and a fastener 16 engaged with the body 12. Body 12 may define a rod-
receiving channel 18 for receiving the spinal rod 20. In the 1llustrative embodiment of FIG.
1, hook 14 is attached at the left side of body 12 and extends to the right (as viewed in FIG.
1), and thus is called a “left” embodiment. The illustrative embodiment of FIGS. 2-4 1s
substantially identical to the embodiment of FIG. 1 except that 1t 1s a “right” embodiment, in
that the hook 14 is attached at the right side of body 12 and extends to the left (as viewed 1n
FIGS. 3 and 4). The right and left embodiments may be provided, for example, to allow
spinal hooks 10 to be attached to a portion of a vertebra, such as a lamina, from both sides
of the vertebra. The right and left embodiments may also be provided with their hooks 14
oriented toward one another in a claw configuration, although additional advantages of the
right and left embodiments are contemplated and known by those of ordinary skill in the art.
As the only significant structural difference between the embodiment of FIG. 1 and that of
FIGS. 2-4 is the orientation of the hook 14 with respect to body 12, these two illustrative
embodiments will be described together herein.

Referring now to FIGS. 1-4, body 12 defines a rod-receiving channel 18 for
receiving spinal rod 20. Body 12 preferably has a low profile with smooth or rounded edges
in order to be minimally invasive. While body 12 is shown in FIGS. 1-4 as generally
rectangular, the present invention is not limited to any specific shape, size or configuration
of body 12.

Spinal fixation device 10 is preferably configured and dimensioned for attachment to
a portion of a vertebra in the cervical or upper thoracic regions of the spine, however spinal
fixation device 10 may alternatively be configured and dimensioned for attachment to
vertebrae in the other areas of the spine (i.e., the lower thoracic and lumbar regions). In the
illustrative embodiments shown in FIGS. 1-4, hook 14 1s configured and dimensioned to
engage the underside of the lamina portion of a vertebra. For example, hook 14 may extend
downward from the left side 22 of body 12 and curve toward the right side 24 (as shown In
FIG. 1), or alternatively may extend downward from the right side 24 of body 12 and curve

toward the left side 22 (as shown in FIGS. 2-4). In either configuration, hook 14 may
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terminate in a narrow blade portion 26 that easily fits under the lamina portion of the

vertebra. However, one of ordinary skill in the art will know and understand from this
disclosure that hook 14 may altermatively be configured and dimension to engage other parts
of the vertebra such as, for example, the spinous processes or pedicles.

As shown in FIGS. 1 and 2, rod-receiving channel 18 may define a first branch 28
(shown for illustrative purposes as an upper branch) and a second branch 30 (shown for
illustrative purposes as a lower branch) separated by a lateral opening 32. Opening 32 1s
preferably configured and dimensioned to allow insertion of spinal rod 20 into the rod-
receiving channel 18 through opening 32 (verses conventional axial or lengthwise
insertion), as generally indicated by the axis X of FIGS. 1 and 2. More specifically, the
mouth of opening 32 may be larger than the diameter of spinal rod 20. This may facihtate
easier attachment and removal of spinal hook 10 from spinal rod 20 without having to move
or remove other spinal fixation devices already attached to spinal rod 20. As shown In
FIGS. 1 and 2, first branch 28 is longer than second branch 30, however first and second
branches 28 and 30 may alternatively be of equal length, or second branch 30 may be longer
than first branch 28.

Still referring to FIGS. 1 and 2, fastener 16 may extend through a bore 34 in the first
branch 28 and partially block opening 32, thereby allowing fastener 16 to secure spinal rod
20 in channel 18. Fastener 16 preferably extends through only the first branch 28 or the
second branch 30 (and not both). This configuration in conjunction with a sufficiently large
opening 32 may allow spinal rod 20 to be inserted through opening 32 without having to
completely remove fastener 16 from bore 34. While first branch 28 1s shown 1n FIGS. 1-4
as the upper branch, first branch 28 may alternatively be the lower branch, and fastener 16
may extend through the lower branch, as would be understood by one of ordinary skill 1n
the art from this disclosure.

Referring to FIG. 2, fastener 16 (shown partially in phantom) may include a head
portion 36 that engages bore 34 and a tip portion 38 that 1s opposite head portion 36 and
extends into opening 32. Fastener 16 is shown as a set screw having threads on head
portion 36 that mate with threads on bore 34, however other configurations known in the art
are contemplated. For example, fastener 16 may alternatively be configured as a quarter-
turn cam. Tip portion 38 may include an inclined or ramp surface 40 that engages spinal
rod 20 to press spinal rod 20 into channel 18 and secure spinal rod 20 to body 12 (when
fastener 16 is sufficiently tightened in bore 34). As shown, tip portion 38 may be
substantially conical or frustoconical, however other configurations are possible. It may be

preferable that tip portion 38 is spaced from second branch 30 when the spinal rod 20 1s
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secured in rod-receiving channel 18, thereby further facilitating insertion and/or removal of
spinal rod 20 from channel 18 through opening 32 without having to completely remove
fastener 16 from bore 34. As shown in FIG. 1, fastener 16 may include an internal socket
40 for receiving a driving tool, such as a hex wrench or a torx wrench. Alternatively,
fastener 16 may have an external feature, such as a hex-shaped protrusion for engagement
by a socket wrench or other tool.

Referring to FIGS. 1 and 2, rod-receiving channel 18 and/or body 12 may be angled
upward with respect to hook 14 to allow spinal rod 20 to be inserted into rod-receiving
channel 18 through opening 32 from the top and/or side when hook 14 is implanted 1n the
patient. This may also allow spinal hook 10 to be attached onto a spinal rod that 1s already
implanted by moving spinal hook 10 downward/sideways with respect to the rod. This top
or angled loading may reduce the size of the incision required for implantation of the spinal
hook 10 and/or spinal rod 20, and may also provide simplified implantation as well as other
benefits. As shown in FIG. 2, hook 14 may generally define a first axis Y and rod-receiving
channel 18 may define a second axis X. Second axis X may be inclined with respect to first
axis Y by an angle « of greater than about 90°. Preferably, angle o 1s between about 100°
and about 135°. One of ordinary skill in the art will know and appreciate, however, that
other values of angle « are possible. |

Referring to FIGS. 1-4, body 12 may include one or more tool engagement recesses
for gripping with a tool, such as the forceps 50 shown in FIGS. 5 and 6. As shown, a first
tool engagement recess 42 may be formed on the left side 22 of body 12, and a second tool
engagement recess 44 may be formed on the right side 24 of body 12. The recesses 42, 44
may be clongated slots formed on body 12, in which case recesses 42, 44 may receive the
jaws 52, 54 of forceps 50, thereby allowing spinal hook 10 to be implanted and/or
manipulated using forceps 50. Recesses 42, 44 preferably extend from the outer penpheral
surface of body 12 toward fastener 16, however other configurations are contemplated. It
should be noted that recesses 42, 44 and jaws 52, 54 are not limited to the elongated
configurations shown in the figures. Rather, recesses 42, 44 and jaws 52, 54 may have any
mating configurations that allow forceps 50 to securely grasp body 12, as would be
appreciated by one of ordinary skill in the art from this disclosure. When used with an
instrument such as forceps 50, recesses 42, 44 may provide sufficient grip on body 12 for a
surgeon to maneuver spinal fixation device 10 into position through obstructions such as
ligaments and other tissues. Preferably, recesses 42, 44 are configured and dimensioned
(e.g. are long and deep enough) to allow a surgeon to use forceps 50 to maneuver spinal

fixation device 10 into engagement with the lamina through the surrounding ligaments.
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Additionally, recesses 42, 44 may be positioned (e.g., as shown 1n FIGS. 1-4) to
allow the surgeon to grip spinal fixation device 10 from above, to provide for maneuvering
of spinal fixation device 10 into position on the vertebra from above, or outside of the
patient. It is also preferred that recesses 42, 44 are positioned at a sufficient distance or
orientation with respect to the opening 32, to allow the rod 20 to be inserted into channel 18
through opening 32 while recesses 42, 44 are engaged by an instrument. In other words,
recesses 42, 44 are preferably not located in a position in which the instrument, for example
forceps 50, blocks access to the opening 32 when forceps 50 are engaged with recesses 42,
44. Recesses 42, 44 are also preferably located in a position in which the instrument, such

as forceps 50, does not block access to the fastener 16 when the instrument is grasping the

recesses 42, 44.

The present invention is also directed to a method of spinal fixation, which will now
be described with reference to the structures described above, although the inventive
method 1s not limited to the descrnibed structures. The method includes preparing an
incision in the patient to provide access to a preselected region of the spine. Preferably, the
incision is sufficient to allow implantation of one or more spinal rods. Once the incision has
been prepared and the spine is ready for implantation, a first spinal hook 10 may be engaged
to a portion of a first vertebra 60, as shown in FIG. 7. Preferably, the hook 14 1s engaged
undemeath the lamina 62 of the first vertebra 60, although 1t may alternatively be engaged
to other regions of the vertebra, such as the spinous processes or pedicles. Hook 14 1s
engaged to the lamina 62 of a cervical vertebra 1n FIG. 7, however the method may have
application to other regions of the spine, such as the thoracic and lumbar regions. A second
spinal fixation device (not shown), such as a second spinal hook 10 (or alternatively a
pedicle screw or other known spinal fixation device) may be engaged to a portion of a
second vertebra (not shown). One of ordinary skill in the art will know that the second
spinal fixation device may be implanted before or after the first spinal hook 10. One of
ordinary skill in the art will also know that any number of spinal fixation devices may be
implanted as may be required by a specific application and/or disorder.

The spinal rod 20 may be attached to the first spinal hook 10 and the second spinal
fixation device. This step may occur before or after the first spinal hook 10 and/or the
second spinal fixation device is engaged to the portion of the vertebra. That is, the first
spinal hook 10 and/or the second spinal fixation device may be implanted before a spinal
rod, or alternatively, the first spinal hook 10 and/or the second spinal fixation device may be

implanted and attached to a spinal rod that is already 1mplanted and anchored to the spinal

column.
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With respect to at least the first spinal hook 10, the spinal rod may be moved into
channel 18 through opening 32, such as in the direction 70 of FIG. 7. For example, this
may include moving the rod 20 upward into the channel 18 at an angle § of between about
20° and about 70° with respect to the medial plane P of the patient (the plane dividing the
human body into right and left halves). Preferably, this may include moving the rod 20
upward at an angle 8 of between about 30° and about 60° with respect to the medial plane P,
although other angles are possible. Alternatively, first spinal hook 10 may be inserted
downward onto spinal rod 20 until spinal rod 20 enters channel 18, such as in the case
where spinal hook 10 is being added to a spinal rod construct that is already 1n place on the
spinal column. This may include moving the first spinal hook 10 downward toward spinal
rod 20 at an angle 8 of between about 20° and about 70° with respect to the medial plane P
of the patient. Preferably, this may include moving the rod 20 downward at an angle 3 of
between about 30° and about 60° with respect to the medial plane P, aithough other angles
are possible.

The spinal rod 20 is preferably inserted into the rod-receiving channel 18 without
disengaging or removing the fastener 16 from body 12. This may be possible, for example,
due to the configuration in which fastener 16 extends through only one of the first and
second branches 28, 30 of the rod-receiving channel 18, although other structures may make
this procedure possible.

Corrective forces may be applied to at least the first and second vertebrae to correct
the disorder at hand. - These corrective forces may be applied before or after the first spinal
hook 10 and/or the second spinal fixation device are attached to the spine, or before the rod
20 is secured to these devices. A compression or distraction tool may be used to move the
first and second vertebrae towards or away from one another, or alternatively, forces may be
applied to the vertebrae to bring them into proper alignment (e.g., to correct abnormal
curvature of the spine). The first spinal hook 10 and/or the second spinal fixation device
may be secured to the spinal rod to maintain those desired positions. With respect to at least
the first spinal hook 10, this may include tightening the fastener 16 against the spinal rod
20, which may cause inclined surface 40 of fastener 16 to bias the spinal rod 20 into rod-
recetving channel 18.

The method may also include the step of removing first spinal hook 10 and/or
another spinal fixation device attached to the spinal rod. In the case of at least first spinal
hook 10, this may be accomplished by moving the spinal rod through opening 32 in rod-
receiving channel 18. This may be possible without removing or disengaging fastener 10

from body 12, for example, due to the configuration in which fastener 16 extends through

-8 -



CA 02542359 2006-04-11

WO 2005/037066 PCT/US2004/033682

10

15

only one of the first and second branches 28, 30 of the rod-receiving channel 18, although

other structures may make this possible.

One of ordinary skill in the art will know and appreciate that this method 1s not
limited to the specific order in which it 1s described herein, and that the procedure may be
performed in whatever sequence is preferred in light of the given application and/or
disorder. For example, the spinal rod 20 may be attached to the first spinal hook 10 before
the second spinal fixation device 1s implanted, or after both the first spinal hook 10 and the
second spinal fixation device are implanted. Thus, any reference herein to a specific
sequence is only for ease of description.

While it 1s apparent that the illustrative embodiments of the invention herein
disclosed fulfill the objectives stated above, it will be appreciated that numerous
modifications and other embodiments may be devised by those skilled 1n the art. Theretore,
it will be understood that the appended claims are intended to cover all such modifications

and embodiments which come within the spirit and scope of the present invention.
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WHAT IS CLAIMED:

1. A spinal fixation device comprising:
a body defining a channel for receiving a spinal rod, the channel having a

first branch and a second branch separated by a lateral opening;
a hook extending from the body for engaging a portion of a vertebra; and

a fastener configured to secure the spinal rod in the channel, wherein the

fastener extends through only the first branch.

2. The spinal fixation device of claim 1, wherein the fastener extends through a

bore provided in the first branch.

3. The spinal fixation device of claim 2, wherein the fastener includes a head
receivable 1n the bore and a tip opposite the head, and the tip 1s spaced from the second

branch when the fastener secures the spinal rod in the channel.

4. The spinal fixation device of claim 2, wherein the fastener is a set screw, and

at least one of the set screw and the bore 1s threaded.

5. The spinal fixation device of claim 1, wherein the lateral opening 1s
configured to permit insertion of the spinal rod into the channel through the lateral opening

without removing the fastener from the first branch.

6. The spinal fixation device of claim 1, wherein the fastener includes a tip that

engages the spinal rod to secure the spinal rod in the channel.

7. The spinal fixation device of claim 6, wherein the tip includes a ramp surface

that engages the spinal rod.

8. The spinal fixation device of claim 6, wherein the tip 1s substantially conical

or frustoconical.

9. The spinal fixation device of claim 1, wherein the hook defines a first axis

and the channel defines a second axis that is inclined with respect to the first axis by greater

than about 90°.

- 10 -
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10.  The spinal fixation device of claim 9, wherein the second axis is inclined

with respect to the first axis by between about 100° and about 135°.

11.  The spinal fixation device of claim 1, wherein the first branch 1s an upper

branch of the channel.

12.  The spinal fixation device of claim 1, wherein the first branch 1s a lower

branch of the channel.

13.  The spinal fixation device of claim 1, further comprnsing at least one tool

engagement recess formed on the body for gripping the body with a tool.

14.  The spinal fixation device of claim 13, further comprising a first tool
engagement recess formed on the body and a second engagement recess formed on the body

opposite the first tool engagement recess.

15.  The spinal fixation device of claim 13, wherein the at least one tool

engagement recess is configured for gripping the body with a forceps.

16.  The spinal fixation device of claim 15, wherein the at least one tool
engagement recess is configured to allow gripping with the forceps without the forceps

blocking the lateral opening.

17.  The spinal fixation device of claim 13, wherein the at least on¢ tool
engagement recess is configured for gripping from above when the hook is engaged with a

portion of a vertebra.

18.  The spinal fixation device of claim 1, wherein the hook 1s configured and

dimensioned for engaging a lamina.

19. A spinal fixation device comprising:
a body defining a rod-receiving channel having a lateral opening, the body
including at least one tool engagement recess for gripping by a tool;
a hook extending from the body for engaging a portion of a vertebra; and

a fastener configured to secure the spinal rod in the channel.
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20.  The spinal fixation device of claim 19, wherein the body includes a first side
and a second side opposite the first side, and a first tool engagement recess 1s formed on the

first side and a second tool engagement recess i1s formed on the second side.

21. The spinal fixation device of claim 20, wherein the first and second tool
engagement recesses are configured and dimensioned to engage first and second jaws of a

forceps.

22.  The spinal fixation device of claim 19, wherein the rod-receiving channel
includes a first branch and a second branch separated by the lateral opening, and the

fastener extends through only the first branch.

23. The spinal fixation device of claim 22, wherein the fastener includes a head
receivable 1n a bore in the first branch and a tip opposite the head, and the tip is spaced from

the second branch when the fastener secures the spinal rod in the rod-receiving channel.

24.  The spinal fixation device of claim 22, wherein the lateral opening is
configured to permit insertion of the spinal rod into the rod-receiving channel through the

lateral opening without removing the fastener from the first branch.

25.  The spinal fixation device of claim 22, wherein the first branch is an upper

branch.

26.  The spinal fixation device of claim 22, wherein the first branch is a lower

branch.

27.  The spinal fixation device of claim 19, wherein the fastener includes a ramp

surface that engages the spinal rod.

28.  The spinal fixation device of claim 27, wherein the fastener includes a tip

that is substantially conical or frustoconical.

29.  The spinal fixation device of claim of claim 19, wherein the fastener is a

threaded set screw.
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30.  The spinal fixation device of claim 19, wherein the hook is configured and

dimensioned for engaging a lamina.

31.  The spinal fixation device of claim 19, wherein the at least one tool
engagement recess is configuréd for gripping from above -when the hook 1s engaged with a

portion of a vertebra.

32.  The spinal fixation device of claim 19, wherein the at least one tool
engagement recess is configured to allow gnpping with a forceps without the forceps

blocking the lateral opening.

33. A method of spinal fixation comprising the steps of:
providing a first spinal fixation device having a body with an open channel
for receiving a spinal rod, a hook extending from the body, and a fastener engaged with the
body and capable of partially blocking the open channel;
engaging the hook to a portion of a first vertebra,

moving the spinal rod into the open channel without disengaging the fastener

from the body; and

tightening the fastener against the spinal rod to secure the spinal rod 1n the

channel.

34.  The method of claim 33, wherein the step of engaging the hook to a portion

of the first vertebra occurs before the step of moving the spinal rod into the open channel.

35.  The method of claim 33, wherein the step of engaging the hook to a portion

of the first vertebra occurs after the step of moving the spinal rod into the open channel.

36. The method of claim 33, wherein the step of moving the spinal rod into the

open channel comprises moving the spinal rod into the open channel.
37.  The method of claim 36, wherein the spinal rod 1s moved upward into the

open channel at an angle of between about 20° and about 70° with respect to a medial plane

of a patient.
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38. The method of claim 36, wherein the spinal rod 1s moved upward into the

open channel at an angle of between about 30° and about 60° with respect to a medial plane

of a patient.

39. The method of claim 33, wherein the step of moving the spinal rod into the

open channel comprises moving the open channel toward the spinal rod.

40. The method of claim 39, wherein the first spinal fixation device 1s moved

downward onto the spinal rod at an angle of between about 20° and about 70° with respect

to a medial plane of a patient.

41. The method of claim 39, wherein the first spinal fixation device 1s moved

downward onto the spinal rod at an angle of between about 30° and about 60° with respect

to a medial plane of a patient.

42.  The method of claim 33, further compnising the steps of:
attaching a second spinal fixation device to a portion of a second vertebra; and

securing the spinal rod to the second spinal fixation device.

43.  The method of claim 42, wherein the step of attaching the second spinal
fixation device occurs before the steps of engaging the hook to a portion of the first vertebra

and moving the spinal rod into the open channel.

44, The method of claim 42, wherein the step of attaching a second spinal
fixation device occurs after steps of engaging the hook to a portion of the first vertebra and

moving the spinal rod into the open channel.

45.  The method of claim 33, further comprising the step of compressing or

distracting the first vertebra with respect to the second vertebra.

46.  The method of claim 33, further comprising the step of aligning the first

vertebra with respect to the second vertebra.
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47.  The method of claim 33, wherein the open channel includes a first branch
and a second branch separated by a lateral opening, and the fastener engages only one of the

first branch and the second branch.

48. The method of claim 33, wherein the portion of the first vertebra is a lamina.

49, The method of claim 33, wherein the step of tightening the fastener against

the spinal rod causes an inclined surface of the set screw to bias the spinal rod into the open

channel.

50. The method of claim 49, wherein the inclined surface 1s a substantially

conical or frustoconical tip of the fastener.

51.  The method of claim 33, further comprising the step of removing the spinal

rod from the open channel without completely disengaging the fastener from the body.

52. The method of claim 33, wherein the fastener 1s a threaded set screw.
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