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ROD REDUCTION DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to, and the benefit of, U.S. Provisional Patent
Application Serial Number 61/086,957 filed on August 7, 2008, and U.S. Provisional Patent
Application Sel;ial Number 61/131,645 filed on June 11, 2008. The entire contents of which are
incorporated herein by reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to orthopedic surgery devices for stabilizing and
fixing the bones and joints of the body. Particularly, the present disclosure relates to a manually
operated device for reducing a spinal rod into a bone anchor in a controlled, measured manner.
Description of Related Art

[0003] The spinal column is a complex system of bones and connective tissues that
provides support for the human body and protection for the spinal cord and nerves. The human
spine is comprised of thirty-three vertebrae at birth and twenty-four as a mature adult. Between
each pair of vertebrae is an intervertebral disc, which maintains the space between adjacent
vertebrae and aéls as a cushion under compressive, bending and rotational loads and motions.
[0004] There are various disorders, diseases and types of injury that the spinal column
may experience in a lifetime. The problems may include but are not limited to scoliosis,
kyphosis, excessive lordosis, spondylolisthesis, slipped or ruptured disc, degenerative disc
disease, vertebfal body fracture, and tumors. Persons suffering from any of the above conditions

typically experience extreme or debilitating pain and often times diminished nerve function.
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[0005] One of the more common solutions to any of the above mentioned conditions
involves a surgical procedure known as spinal fusion. A spinal fusion procedure involves fusing
two or more vertebral bodies in order to stabilize or eliminate motion at the intervertebral disc or
joint. To achieve this, natural or artificial bone, along with a spacing device, replaces either part,
or all of the intervertebral disc to form a rigid column of bone, which is stabilized by mechanical
hardware.

[0006] The mechanical hardware used to immobilize the spinal column typically involves
a series of bone screws/anchors and metal rods or plates. When the spine surgery is performed
posteriorly, it is common practice to place bone anchors into the vertebral bodies and then
connect a metal rod between adjacent vertebral bodies. When the spine surgery is performed
anteriorly, it is common practice to attach a thin metal plate directly to the vertebral bodies and
secure it to eacﬁ vertebral level using one or more bone screws.

[0007] The process of properly inserting the spinal rod into the receiving slot of a bone
anchor and then securing that connecting rod in place can often require that the surgeon use a
number of instruments and expend a great deal of time and effort. When bone anchors in several
adjacent verteb'rae are to be securely connected by a spinal rod, the repeated process of inserting
the rod into the heads of the bone anchors and then securing the rod in place for each respective
bone anchor can be difficult, tiresome and time consuming. Further, the alignment of the rod as
it connects to each of the sequential bone anchors may require adjustment during the procedure
and, therefore 'il is desirable that a device and method be provided by which the rod can be
reduced into the head of each of the sequentially aligned bone anchors and, as necessary, easily

adjusted so as to facilitate the process for the surgeon with minimal effort and loss of time.
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SUMMARY

[0008] The present disclosure is directed to a rod reduction device including a housing
defining a longitudinal axis and having first and second arms extending distally therefrom. The
housing includes a housing bore extending longitudinally therethrough. The housing bore is
configured to receive a driver for engaging a bone anchor. The rod reduction device is
configured to engage the driver that advances the rod reduction device and the bone anchor into
bone.

[0009] The first and second arms of the housing are positionable between a first position
and at least one second position. The arms are parallel to each other in at least one position. The
distal ends of the arms are configured to releasably attach to the bone anchor. The distal ends of
the arms include at least one grasping feature for engaging the bone anchor.

[0010] An anvil is operatively associated with the first and second arms of the housing
and is translatable along the longitudinal axis for facilitating the insertion of a spinal rod into the
bone anchor. The anvil includes first and second bores for receiving the first and second arms of
the housing. The first and second bores are parallel to each other. The anvil is positionable
between a first position and at least one second position. The anvil is configured to position the
arms to a parallel position upon moving the anvil a predetermined distance distally from the
housing. The anvil includes an anvil bore extending longitudinally therethrough. The anvil bore

is configured to receive the driver for engaging the bone anchor.

[0011] In one embodiment, the anvil includes an anvil post disposed at the distal end
thereof.
[0012] [n one embodiment, the rod reduction device includes a reduction screw that

advances the anvil. In this embodiment, the reduction screw includes an engaging spool
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disposed on the distal end thereof, wherein the engaging spool is disposed in mechanical
cooperation with an anvil head. The anvil head is coupled to the engaging spool via at least one
interconnectiné pin. A thrust bearing is operatively associated with the engaging spool and the
anvil head, the thrust bearing being disposed therebetween. The anvil head has a contoured
surface.

[0013] In another aspect of the present disclosure, a method for providing spinal support
includes providing a rod reduction device having a housing defining a longitudinal axis and
having first and second arms extending distally therefrom, wherein distal ends of the arms are
configured to releasably attach to a bone anchor; and an anvil operatively associated with the
first and second arms of the housing and translatable along the longitudinal axis for facilitating
the insertion éf a spinal rod into the bone anchor; wherein the anvil and each arm are
positionable between a first position and at least one second position. The method further
includes securing the rod reduction device to the bone anchor, placing the rod between the first
and second arms of the housing, reducing the rod into the bone anchor with the rod reduction
device, and loci(ing the rod to the bone anchor. The method also includes mounting the at least
one bone anchor and the at least one rod to at least one vertebral body.

[0014] In another aspect of the present disclosure, a method for providing spinal support
includes providing a plurality of rod reduction devices, each rod reduction device including a
housing deﬁniﬁg a longitudinal axis and having first and second arms extending distally
therefrom, wherein distal ends of the arms are configured to releasably attach to a bone anchor;
and an anvil operatively associated with the first and second arms of the housing and translatable
along the longitudinal axis for facilitating the insertion of a rod into the bone anchor; wherein the

anvil and each arm are positionable between a first position and at least one second position;
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providing a plurality of bone anchors. The method further includes securing each rod reduction
device to a bone anchor of the plurality of bone anchors, placing the rod between the first and
second arms of each rod reduction device, sequentially reducing portions of the rod into the
plurality of bone anchor with the rod reduction devices; and sequentially locking portions of the

rod to the plurality of bone anchors.

BRIEF DESCi{IPTION OF THE DRAWINGS

[0015] The above and other aspects and features of the present disclosure will become
more apparent in light of the following detailed description when taken in conjunction with the
accompanying drawings in which:

[0016] F IG. 1A is a perspective view of one embodiment of a rod reduction device in

accordance with the present disclosure;

[0017] FIG. 1B is a perspective view, with parts separated, of the rod reduction device of
FIG. 1A;
[0018] FIG. 2A is a perspective view of one embodiment of a reduction screw in

accordance with the present disclosure;

[0019]) FIG. 2B is a top view of the reduction screw of FIG. 2A;

[0020] FIG. 3A is a perspective view of another embodiment of a rod reduction device
shown in a ﬁrsf position prior to engaging a bone anchor assembly;

[0021] FIG. 3B a perspective view of the rod reduction device and the bone anchor

assembly of FIG. 3A, the rod reduction device shown in a second position engaged with the bone

anchor assembly;
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[0022] FIG. 4 is a perspective view of one embodiment of a driver positioned to engage
the rod reduction device and the bone anchor assembly of FIGS. 3A-3B;
[0023] FIG. 5 is perspective view of the reduction screw of FIGS. 2A-2B engaging the

rod reduction device and the bone anchor assembly of FIGS. 3A-3B;

[0024] FIG. 6 is a perspective view of a locking instrument engaging the assembly shown
in FIG. §;
[0025] FIG. 7 is a perspective view of one embodiment of a rod reduction device in

combination with the reduction screw of FIGS. 2A-2B and the bone anchor of FIGS. 3A-6,
illustrating a post with a hexalobular end attached to the distal side of an anvil of the rod
reduction devic.e;

[0026] FIG. 8 is a perspective view of a driving instrument assembled to another

embodiment of a rod reduction device and the bone anchor of FIGS. 3A-7;

[0027] FIG. 9 is a perspective view of the rod reduction device of FIG. 8; and
[0028] FIG. 10 is a perspective view, with parts separated, of the rod reduction device of
FIGS. 8-9.

DETAILED DESCRIPTION OF EMBODIMENTS

[0029] i’articu]ar embodiments of the present disclosure will be described herein with
reference to the accompanying drawings. As shown in the drawings and as described throughout
the following description, and as is traditional when referring to relative positioning on an object,
the term “proximal” refers to the end of the device that is closer to the user and the term “distal”

refers to the end of the device that is farther from the user. In the following description, well-
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known functions or constructions are not described in detail to avoid obscuring the present
disclosure in unnecessary detail.

[0030] Referring now to the drawings, in which like reference numerals identify identical
or substantially similar parts throughout the several views, FIG. 1A illustrates a rod reduction
device 10. In accordance with the present disclosure, the rod reduction device 10 includes a
housing 20 having first and second arms 30, 40 extending distally therefrom and an anvil 50
operatively associated with the first and second arms 30, 40.

[0031] With continued reference to FIG. 1A, the housing 20 defines a longitudinal axis
“L” and includes a proximal end 20a and a distal end 20b. The proximal end 20a includes a top
surface 22, which may be contoured, and a longitudinal opening 21. The housing 20 includes a
housing bore 23 extending therethrough. The longitudinal opening 21 and the housing bore 23
may be engaged by a plurality of instruments “I” (e.g., a reduction screw 600 {Fig. 2A and 2B}
described in further detail hereinbelow). In addition, the housing 20 includes a first notch 24 and
a second notch (not shown) that is substantially similar to the first notch 24, but is defined within
the opposing side of the housing 20. The first notch 24 and the second notch are configured for
receiving the respective first and second arms 30, 40. First and second channels 25, 27 are cut
through the housing 20 transverse to the longitudinal axis “L” on opposing sides of the housing
20 for receiving a first arm pin 25a and a second arm pin 27a (FIG. 3A) respectively
therethrough. The second arm pin 27a is the same as the first arm pin 25a and each is configured
to support respective first and second arms 30, 40 relative to the housing 20. As such, the first
and second arms 30, 40 can pivot relative to the housing 20.

[0032] Referring now to FIGS. 1A-1B, the first arm 30 is positioned within the first

notch 24 and the second arm 40 is positioned within the second notch. The first and second arms
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30, 40 receive arm pins 25a, 27a through pin holes 25b, 27b disposed at the proximal end of
arms 30, 40. The first and second arms 30, 40 are pivotally attached to the housing 20, wherein
the arms 30, 40 may pivot through a predefined angle with respect to the housing 20.
Accordingly, the arms 30, 40 are movable or repositionable throughout a plurality of positions
including an open position and a closed position. At the distal end of each arm 30, 40 is a
grasping feature 32, 42, which may be a hook or a claw disposed in mirror image with the
opposing grasping feature 32, 42. Each grasping feature 32, 42 is configured to releasably attach
to a complimentary mating feature on a bone anchor “B” (See FIGS. 3A-3B). Each arm 32, 42
includes an inwardly facing cut portion 44 for enabling the anvil 50 to readily translate
therealong.

[0033] Referring again to FIGS. 1A-1B, the anvil 50 includes parallel first and a second
arm bores 52, 54 for translating along the first and second arms 30, 40 from the open position to
the closed position and along the longitudinal axis “L” for facilitating the insertion of a spinal
rod “R” (See FIG. 5) into the bone anchor “B” (See FIGS. 3A-3B). The anvil 50 includes a
longitudinal opening 51 and an anvil bore 53 extending therethrough. The longitudinal opening
51 and the anvil bore 53 may be engaged by a plurality of instruments “I” (e.g., a reduction
screw 600 {Fig. 2A and 2B} described in further detail hereinbelow). An arcuate channel 55 is
disposed along the distal end of the anvil 50 transverse to the longitudinal axis “L” for engaging
a spinal rod “R” (See FIG. 5). In the open position, the arms 30, 40 are separated and the anvil
50 is disposed proximal to the housing 20. When the anvil 50 moves distally, the arms 30, 40
pivot toward each other, become parallel, and are positioned in the closed position. The
transition of the anvil 50 and arms 30, 40 from open to closed positions occurs when the anvil 50

has translated distally from the housing 20 within the first quarter of the distance along the arms
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30, 40 down the longitudinal axis measured from the housing 20 to the distal ends of the arms
30, 40. In parﬁcular, the rod reduction device 10 is considered to be “closed” when the arms 30,
40 are parallel and the anvil 50 has translated approximately 25% away from the housing 20.
When the rod reduction device 10 is in its closed position, the grasping features 32, 42, e.g. the
hook or claw geometry, engage complimentary mating recesses “M” of the bone anchor “B,”
(FIGS. 3A-3B) removably attaching the rod reduction device 10 to the bone anchor “B.” When
the rod reduction device 10 is removably attached to the bone anchor “B”, the two pieces act as a
single unit and may be collectively introduced into the anatomy.

[0034) As illustrated in FIGS. 3A-3B, another embodiment of a rod reduction device 100
is shown in the open position engaging the bone anchor “B.” Rod reduction device 100 is
substantially similar to rod reduction device 10, but rod reduction device 100 includes first and
second outwardly facing cut portions 102, 104 disposed on the proximal ends of first and second
arms 130, 140 so that the anvil 50 may translate therealong from the open position (FIG. 3A) to
the closed position (FIG. 3B).

[0035] As shown in FIG. 4, a driver 700 with a driving end 710, e.g., a hexalobular end,
may be passed through the housing bore 23 disposed longitudinally through the housing 20 and
through the anvil bore 53 disposed longitudinally through the anvil 50. In addition to the driving
end 710, the driver 700 includes a sleeve 720 configured to engage housing 20. When the sleeve
720 engages the housing 20, the driver 700 can transmit torque to the rod reduction device 10
and the bone anchor “B.” In operation, the user may employ driver 700 to insert the bone anchor
“B” into the bone and to reduce the spinal rod “R” into the in the saddle “X” of the bone anchor

6‘B ”»
.
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[0036] In one exemplary method of operation, the user positions the bone anchor “B”
close to a bone and places the sleeve 720 over the proximal end 20a of the housing 20.
Moreover, the user passes driving end 710 through the housing bore 23 and the anvil bore 53
until the driving end 710 engages a shaft portion “S” of the bone anchor “B.” Then, a torsional
force is applied to the driver 700. Upon application of such torsional force, the rod reduction
device 10 rotates along with the bone anchor “B” to advance the bone anchor “B” distally into
the bone.

[0037] Once the bone anchor “B” is advanced to its desired position, the driver 700
and/or driver tube 800 may be removed and the reduction screw 600 (FIGS. 2A-2C) may be
inserted through the housing bore 23 (FIG. 5) and the anvil bore 53. As shown in FIGS. 2A-2C
and 5, the reduction screw 600 has a head 610 disposed on the proximal end thereof for driving
the reduction screw 600, a threaded portion 620 on the distal end for advancing the reduction
screw 600 through the housing bore 23 and the anvil bore 53, and a shoulder 630 positioned
distally of the threaded portion 620. From the illustration in FIG. 5, the spinal rod “R” may also
be introduced between the two arms 130, 140 of the rod reduction device 100 and above the
saddle “X” of the bone anchor “B”. The threads of the reduction screw 600 engage threads on
the inside of the housing bore 23 (see Fig. 1A) such that when a torsional force is applied to the
reduction screw 600 a controlled and measurable incremental linear advancement of the
reduction screw 600 occurs. As the reduction screw 600 is advanced, it passes through the anvil
bore 53 until the shoulder 630 engages on the anvil 50. At this point, shoulder 630 rests on the
anvil 50 and the reduction screw 600 is ready to drive anvil 50. Further distal advancement of the
reduction screw 600 drives anvil 50 distally along the first and second arms 30, 40. Eventually,

the arcuate channel 55 of the anvil 50 engages spinal rod “R.” Once the arcuate channel 55

10
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engages spinal rod “R”, further distal advancement of reduction screw 600 causes the anvil 50 to
drive spinal rod “R” distally into the saddle “X” of the bone anchor “B”.

[0038] After the spinal rod “R” has been fully reduced, or seated in the saddle “X” of the
bone anchor “B”, the driving tube 800, a locking instrument (Fig. 6) may be placed overtop the
entire assembly. Squeezing the lever 810 of the driving tube 800 causes it to engage the bone
anchor “B” and pull up on a coupling “C” of the bone anchor “B” while pushing down on the
reduction screw 600 and spinal rod “R” thereby fully locking the spinal rod “R” into the bone
anchor “B” without applying any force to the patient. Releasing the lever 810 disengages the
driving tube 800 from the bone anchor “B” so the driving tube 800 may be removed. The
reduction screw 600 may then be unscrewed, the anvil 50 retracted and the rod reduction device
10, 100 may be disassembled from the bone anchor “B.” The driving tube 800 may fully or
partially lock the bone anchor “B” onto the spinal rod “R.” The spinal rod “R” may be partially
locked (i.e., reducing the spinal rod “R” in the saddle “X” {the spinal rod “R” can move
transverse to the longitudinal axis “L”}) or fully locked (i.e., pulling the coupling “C” up to the
saddle “X” after the spinal rod “R” is reduced) to the bone anchor “B” in order to facilitate
adjustment of adjacent bone anchors “B” along the spinal rod “R.” Constructs having multiple
bone anchors “B” along the spinal rod “R” are contemplated. The driving tube 800 may be used
to lock one or more spinal rods “R” after assembling one or more completed spinal rod “R” and
bone anchor “B” constructs. After one or more spinal rods “R” are reduced into one or more
bone anchors “B” and adjusted for proper placement, each spinal rod “R” and each bone anchor
“B” can be fully locked into place as described hereinabove. Accordingly, each spinal rod “R”

and bone anchor “B” construct may be partially or fully locked (individually or collectively)

11
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using the driving tube 800 as described hereinabove. Thus, the bone anchor “B” and spinal rod
“R” constructs may provide permanent spinal support to the patient.

[0039] In another embodiment of the rod reduction device 200 (FIG. 7), the anvil 250 is
configured with an anvil post 260 disposed on the distal end thereof. The anvil post 260 has a
hexalobular distal end 262. This embodiment of the rod reduction device 200 allows the anvil
250 to be moved distally to secure the arms 130, 140 to the bone anchor “B’ while the
hexalobular distal end 262 mates with the screw shank “S” of the bone anchor “B.” Then, a
driving instrument “D”, such as that shown in Figure 8, may be used to drive the screw shank
“S” of the bone anchor “B” into bone from a proximal end of the driving instrument “D.” The
driving instrument “D” includes a distal end configured to engage the housing 20 and transmit
torque to the rod reduction device 300 and to the bone anchor “B” attached to rod reduction
device 300. In operation, the user may implant bone anchor “B” into bone before or after
reducing the spinal rod “R” into the bone anchor saddle “X.” In order to implant bone anchor
“B,” the user first places the distal end of the driving instrument “D” over the housing 20 and
then rotates the driving instrument “D” while advancing the driving instrument “D” distally.
During rotation, the distal end of driving instrument “D” transmits the torque to the rod reduction
device 300 and the bone anchor “B.” Consequently, the bone anchor “B” is incrementally
introduced into-the bone.

[0040] Before or after implanting the bone anchor “B” into the bone, the user may reduce
spinal rod “R” into the bone anchor saddle “X”. To achieve spinal rod reduction, the anvil post
260 of anvil 250 is retracted proximally and a spinal rod “R” is placed between the arms 130,
140 of the rod reduction device 200. The user then rotates the reduction screw 600 about

longitudinal axis “L,” thereby driving anvil post 260 distally. While the anvil post 260 moves

12
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distally, the hexalobular distal end 262 of the anvil post 260 urges the spine rod “R” distally,
reducing the spinal rod “R” into the bone anchor “B.”

[0041] An alternative embodiment of the rod reduction device 300 (FIGS. 8, 9 and 10) is
substantially similar to the embodiments of the rod reduction devices described above.
However, rod reduction device 300 includes a reduction screw 310 disposed in mechanical
cooperation with the housing 20 and an anvil 350. The reduction screw 310 has an engaging
spool 320 at a distal end thereof for cooperation with interconnecting pins 330a, 330b and an
anvil head 360. The engaging spool 320 is substantially cylindrical with an annular channel 322
constructed about the center. The anvil 350 has an anvil bore 352 adapted to receive the
reduction screw 310 including the engaging spool 320, a thrust bearing 370, and the anvil head
360. The engaging spool 320 and anvil head 360 are configured to interconnect, being partially
separated by the thrust bearing 370 sandwiched between the underside of the anvil head 360 and
the distal end of the engaging spool 320. Furthermore, the engaging spool 320, the anvil head
360 and the anvil 350 are all interconnected via the interconnecting pins 330a, 330b.

[0042] As shown in FIG. 10, the anvil head 360 has a substantially cylindrical body with
a cavity 362 constructed partially therethrough beginning at the proximal end for receiving the
thrust bearing 370 and a portion of the engaging spool 320. In addition, the anvil head 360 has a
contoured surface 364 at the distal end. The contoured surface 364 has two protrusions 365, 366,
both of which are symmetrically disposed transverse to the longitudinal axis “L” and are
configured in a spaced apart relation relative to the centerline of the anvil head 360. A parabolic
channel 367 is defined by the interior walls of the two protrusions 365, 366 and is constructed to
engage a spinal rod “R.” This contoured surface 364 may be substantially “v-shaped” for

providing better contact with the spinal rod “R.”  Furthermore, the anvil head 360 can have

13
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notches 361a, 36lb, disposed in the cylindrical wall for interconnecting the engaging spool 320,
the anvil head 360, and the anvil 350 via the two interlocking pins 330a, 330b. Further still, the
anvil head 360 may be made from a hard material for limiting deformation and providing
increased surface-to-surface contact with the spinal rod “R” (See FIG. 7).

[0043] in operation, the threads of the reduction screw 310 engage the threads on the
inside of the housing bore 23 such that when a torsional force is applied to the reduction screw
310 a controlled and measurable incremental linear advancement of the reduction screw 310
occurs. As the reduction screw 310 is advanced, the anvil head 360 connected thereto translates
with the anvil .350 until it contacts the spinal rod “R” while simultaneously manipulating the
arms 330, 340 into the closed position. As the anvil head 360 approaches the spinal rod “R,” the
parabolic channel 367 defined on the distal surface of the anvil head 362, e.g. the v-shaped
surface, contours the spinal rod “R.” The thrust bearing 370 translates the torsional force into
thrust force alo.ng the longitudinal axis “L” and begins the advancement of the spinal rod “R.”
Further advancement of the reduction screw 310 reduces the spinal rod “R” into the bone anchor
saddle “X.” In this embodiment, the proximal surface of the reduction screw 310 may recess
below the top surface of the housing 20 about .020 inches. This additional translation enables
further compres‘sion of the anvil head 362 on the spinal rod “R.”

[0044] Alternatively, and in addition to, a driver tube 800 (FIG. 6) may be removably
attached to the housing 20 and a similar torsional force will advance the rod reduction device and
bone anchor “B” as a single unit. Any number of prior art handles may be attached to the driver
700 or driver tﬁbe 800 in order to obtain the necessary mechanical advantage to aid in applying

the torsional force. It is contemplated that other techniques and/or instruments known in the art

may be utilized to install the bone anchor.

14
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[0045] in use, any of the embodiments of the rod reduction devices disclosed in the
present disclosure may be employed to reduce the spinal rod “R” in the saddle “X” of the bone
anchor “B.” This spinal rod reduction may occur before or after implanting the bone anchor “B”
to a bone. To insert the bone anchor “B” into the bone, the user may utilize driving instrument
“D” or any other suitable instrument.

[0046] The user may also reduce the spinal rod “R” with any disclosed rod reduction
devices. Regardless of the specific embodiment used, the grasping features 32, 42 of each arm
(e.g., 30 and 40) should engage the mating features “M” of the bone anchor “B.” Then, the user
translates the aﬁvil (e.g., 50 or 250) distally along the first and second arms (e.g., 30 and 40) until
the arms reach the closed position, thereby securing the rod reduction device to the bone anchor
“B”. After or before attaching the rod reduction device to the bone anchor “B,” the user places
the spinal rod “R” between the first and second arms (e.g., 30 and 40). Once the first and
second arms (e.g., 30 and 40) have been placed in the second position, further distal
advancement of the anvil (e.g., 50) urges the spinal rod “R” into the saddle “X” of the bone
anchor “R.” Optionally, the user may lock the spinal rod “R” to the bone anchor “B” with a set
screw (not shown).

[0047] in another exemplary method of operation, the user may utilize multiple rod
reduction devices (e.g, 100, 200, or 300) in a single surgery to reduce a single spinal rod “R” into
multiple bone anchors “R.” This spinal rod reduction may occur before or after implanting the
bone anchor “B” to a bone. In any event, during this operation, the user sequentially secures
each rod reduciion device to a bone anchor. After or before attaching the rod reduction devices
to the bone anchors “B,” the user places the spinal rod “R” between the first and second arms

(e.g., 30 and 40) of each rod reduction device. Then, the user sequentially manipulates each rod
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reduction device (as discussed above) to selectively reduce portions of the spinal rod “R” into
each bone anchor “B.” At the end, the spinal rod “R” would be reduced into the saddles “X” of
each bone anchor “R.” After reducing the spinal rod “R” into the bone anchors “B,” the user
may sequentially lock the spinal rod “R” to each bone anchor “B” with set screws (not shown)

[0048] While several embodiments of the disclosure have been shown in the drawings, it
is not intended that the disclosure be limited thereto, as it is intended that the disclosure be as
broad in scope as the art will allow and that the specification be read likewise. Therefore, the
above description should not be construed as limiting, but merely as exemplifications of
presently disclosed embodiments. Thus the scope of the embodiments should be determined by

the appended claims and their legal equivalents, rather than by the examples given.
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What is claimed is:

1. A rod reduction device, comprising:

a housing defining a longitudinal axis and having first and second arms extending distally
therefrom, wherein distal ends of the arms are configured to releasably attach to a bone anchor;
and

an anvil operatively associated with the first and second arms of the housing and
translatable along the longitudinal axis for facilitating the insertion of a spinal rod into the bone
anchor;

wherein the anvil and each arm are positionable between a first position and at least one

second position.

2. The rod reduction device of claim I, wherein the anvil includes first and second bores for

receiving the first and second arms of the housing.

3. The rod reduction device of claim 1, wherein the arms are parallel to each other in at least
one position.
4, The rod reduction device of claim 1, wherein the distal ends of the arms include at least

one grasping feature for engaging the bone anchor.

5. The rod reduction device of claim 1, wherein the anvil is configured to position the arms

to a parallel position upon moving the anvil a predetermined distance distally from the housing.
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6. The rod reduction device of claim 1, wherein the housing includes a housing bore
extending longitudinally therethrough and the anvil includes an anvil bore extending
longitudinally therethrough, both the housing bore and the anvil bore being configured to receive

a driver for engaging the bone anchor.

7. The rod reduction device of claim 1, wherein the rod reduction device is configured to

engage a driver that advances the rod reduction device and the bone anchor into bone.

8. The rod reduction device of claim 1, wherein the anvil includes an anvil post disposed at

the distal end.

9. The rod reduction device of claim 1, further comprising a reduction screw that advances

the anvil.
10.  The rod reduction device of claim 9, wherein the reduction screw includes an engaging
spool disposed on the distal end thereof, wherein the engaging spool is disposed in mechanical

cooperation with an anvil head.

11.  The rod reduction device of claim 10, wherein the anvil head is coupled to the engaging

spool via at least one interconnecting pin.
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12.  The rod reduction device of claim 11, further comprising a thrust bearing operatively

associated with'the engaging spool and the anvil head, the thrust bearing being disposed

therebetween.

13. The rod reduction device of claim 11, wherein the anvil head has a contoured surface.
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