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ROD TO ROD CROSS CONNECTOR

FIELD

The present invention relates generally to systems for stabilization and fixation
the spine, and more particularly to an assembly for rigidly connecting two spinal rods
together, with mechanisms that allow for the connection of two nonparallel rods that
extend in different planes. '

BACKGROUND

Spinal rods are often used for spinal fixation, including for correction of scoliotic
curves. Fixation often involves implantation of rods by attaching them to the spine with
anchors in the form of hooks and/or pedicle screws. Often, a pair of rods are placed on
opposite sides of the spine.

Various systems have been developed for rigidly connecting two spinal rods
together to prevent rod migration and to increase stiffness of the paired rod assembly. In
many cases involving multi-level fusion of the spine, these systems stabilize the spine
construct until solid bone fusion is accomplished. In the post-operative period before
fusion occurs, a significant amount of motion can occur between the rods, wires and
hooks, which can, for example, allow a scoliotic correlation to decrease or the pelvis to
de-rotate toward its previous, deformed position. By providing a rigid transverse
connection between two spinal rods, the loss of correction can be reduced and a stiffer
construct can be created, which may enhance the promotion of solid fusion.

In some cases, the two side-by-side spinal rods that are to be intérconﬁected by a
rod to rod connector are not perfectly parallel to each other. In addition, the spinal rods
may extend in different planes. Non-parallel rods that extend in different planes present
a problem because many known rod connectors require the two spinal rods to be more or
less parallel and co-planar. Many known rod to rod connectors cannot engage rods that
extend in different planes. Longer rod pairs that span two or more levels can be
especially difficult to interconnect, because the different planar orientations are more
pronounced.

SUMMARY

The drawbacks and limitations of known rod to rod connectors are addressed in
many respects by rod to rod connectors in accordance with the invention. Rod to rod
connectors in accordance with the invention may include one or more polyaxial clamping
assemblies that can align with different rod orientations in different planes. For
example, a rod to rod connector may include at least one clamping assembly having a
clamping body with a channel defined by a channel wall for receiving a first spinal rod. A
bore may extend through the clamping body. The clamping assembly may feature a

polyaxial articulation element. The articulation element may include a hollow body
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forming an opening, the opening being adjacent to the bore that extends through the
clamping body. The clamping body may further include a pivot element pivotally
connected to the clamping body. The pivot element may be configured to clamp a spinal
rod between the pivot element and the channel wall in the clamping assembly. The rod
to rod connector may also feature a connector member for connecting the clémping
assembly to a second spinal rod. The connector member may include a socket having an
axis. The socket may be configured to receive the articulation element of the clamping
assembly, with the articulation element polyaxially rotatable relative to the axis of the
socket.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary and the following detailed description will be better
understood in conjunction with the drawing figures, of which:

Figure 1 is a perspective view of a rod to rod connector in accordance with a first
exemplary embodiment, the rod to rod connector shown in a first configuration;

Figure 2 is a front cross section view of the rod to rod connector of Figure 1,
shown in a second configuration;

Figure 3 is an exploded perspective view of the rod to rod connector of Figure 1;
and

Figure 4 is a perspective view of a rod to rod connector in accordance with a
second exemplary embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Although the invention is illustrated and described herein with reference to
specific embodiments, the invention is not intended to be limited to the details shown.
Rather, various modifications may be made in the details within the scope and range of
equivalents of the claims and without departing from the invention.

In one embodiment, a rod to rod connector may include a clamping assembly
having a clamping body with a channel defined by a channel wall for receiving a first
spinal rod. A bore extends through the clamping body. The clamping assembly may
also feature a polyaxial articulation element. The articulation element may include a
hollow body forming an opening, the opening being adjacent to the bore that extends
through the clamping body. The clamping body may further include a pivot element
pivotally connected to the clamping body. The pivot element may be configured to
clamp the first spinal rod between the pivot element and the channel wall in the
clamping assembly. The rod to rod connector may also feature a connector member for
connecting the clamping assembly to a second spinal rod. The connector member may
include a socket having an axis. The socket may be configured to receive the articulation
element of the clamping assembly, with the articulation element polyaxially rotatable

relative to the axis of the socket.
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The connector member may include a first connector member section and a
second connector member section configured to be pivotally coupled with the first
connector member section. The first connector member section may feature a plate
forming a first slot, and the second connector member section may feature a plate
forming a second slot. A connector element may extend through the first and second
slots and pivotally connect the first and second connector member sections.

The rod to rod connector may also include a fastener extending through the
socket in the connector member, and through the opening and bore in the clamping
assembly. The fastener may interconnect the connector member and clamping
assembly. '

The articulation element of the clamping assembly may include a plurality of wall
sections separated from one another by slits. Each wall section may be displaceable
between a first position, in which each wall section is in a relaxed state, and a second
position, in which each wall section is displaced radially outwardly from the first position.
The fastener may be drivable into the opening of the clamping assembly to displace each
wall section of the articulation element from the first position to the second position.
This displacement provides a locking function, as described below in more detail.

The pivot element of the clamping assembly may include a clamping end and a
pivot end. The pivot end may be aligned with the bore in the clamping assembly and
positioned to be engaged by the fastener when the fastener is driven through the
opening of the clamping assembly.

The fastener may be operable to perform a first locking function. In the first
locking function, the fastener locks the connector member relative to the articulation
element. The fastener may also be operable to perform a second locking function. In
the second locking function, the fastener tocks a spinal rod in the channel of the
clamping assembly. The fastener may be operable to perform the first and second
locking functions during a single act of rotating the fastener, and may be operable,
depending on the configuration, to execute the first and second locking functions
simultaneously.

The rod to rod connector may include first and second clamping assemblies. Each
clamping assembly may include the same clamping assembly features described above.
The first clamping assembly may include a clamping body having a channel defined by a
channel wall for receiving a first spinal rod, and a bore extending through the clamping
body. The first clamping assembly may also include a polyaxial articulation element.
The articulation element may include a holiow body and an opening, the opening being
adjacent to the bore extending through the clamping body. The first clamping assembly

may further include a pivot element pivotally connected to the clamping body. The pivot
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element may be configured to clamp a first spinal rod between the pivot element and the
channel wall in the first clamping assembly.

The second clamping assembly may include a clamping body having a channel
defined by a channel wall for receiving a second spinal rod, and a bore extending
through the clamping body. The second clamping assembly may also include a polyaxial
articulation element. The articulation element may include a hollow body and an
opening, the opening being adjacent to the bore extending through the clamping body.
The second clamping assembly may further include a pivot element pivotally connected
to the clamping body. The pivot element may be configured to clamp a second spinal
rod between the pivot element and the channel wall in the second clamping assembly.

The rod to rod connector may include a connector member for connecting the first
clamping assembly with the second clamping assembly. The connector member may
have the same connector member features described above, including a first socket
having a first axis, and a second socket having a second axis. The first socket may be
configured to receive the articulation element of the first clamping assembly, and the
second socket may be configured to receive the articulation element of the second
clamping assembly. The articulation elements of the first and second clamping
assemblies may be polyaxially rotatable relative to the first and second axes of the
corresponding sockets.

Referring to Figures 1-3, a rod to rod connector assembly 100 is shown in
accordance with one exemplary embodiment. Assembly 100 can be used to interconnect
two spinal fixation rods and form a bridge or cross link that enhances the stability of the
two rods. Assembly 100 includes a first clamping assembly 110A, a second clamping
assembly 110B, and a connector member 150 that interconnects the first and second
clamping assemblies.

Rod to rod connectors in accordance with the invention include at least one
clamping assembly that is polyaxially displaceable relative to the connector member. The
term “polyaxial,” as used in this description, refers to the ability of an element, such as a
screw, to rotate about multiple axes relative to another object in which the element is
contained. For example, a polyaxial screw that is seated in a screw hole in a plate would
be configured to rotate about the longitudinal axis of the screw hole, and other axes that
are angularly offset from the axis of the screw hole. As such, the polyaxial screw is
configured to tilt as well as rotate relative to the plate. This is in contrast to a
“monoaxial” screw, which is configured to rotate about one and only one axis relative to
the object in which it is contained; i.e., the screw is maintained on one axis and is not
allowed to tilt relative to the plate.

In some applications, it may be desirable to provide both clamping assemblies

with the ability to move polyaxially relative to the connector member. Providing both
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clamping assemblies with the ability to move polyaxially allows for greater flexibility in
operation and a larger range of angular adjustment, as will be described below.

In assembly 100, both clamping assemblies 110A and 110B can move polyaxially
relative to connector member 150. First clamping assembly 110A is polyaxially
displaceable relative to the connector member 150, and second clamping assembly 110B
is also polyaxially displaceable relative to the connector member. Moreover, first
clamping assembly 110A and second clamping assembly 110B are independently
displaceable relative to each other. The ability of each clamping assembly 110A and
110B to move polyaxially and independently allows the clamping assemblies to clamp
onto nonparallel rods that extend in different planes.

Clamping assembly 110A and clamping assembly 110B are configured identically,
and have identical components. Therefore, only the features of clamping assembly 110A
will be described, with the understanding that identical elements are present on
clamping assembly 110B. Features of clamping assembly 110A are identified with
reference numbers followed by the suffix “"A.” Some of the corresponding features on
clamping assembly 110B are labeled in the drawings with the same reference number
followed by the suffix “B.”

Clamping assemblies in accordance with the invention may feature a number of
components for clamping and releasing spinal rods. Clamping assembly 110A includes a
clamping body 120A having a clamping end 123A and an articulating end 125A.
Clamping end 123A has a channel 122A defined in part by a channel wall 124A. Channel
122A is generally cylindrical and sized to conform with the cylindrical exterior of a spinal
rod R, Clamping assembly 110A also has a pivot element 126A pivotally connected to
clamping body 120A. Pivot element 126A is pivotable relative to clamping body 120A to
clamp onto or release spinal rod R. Pivot element 126A is pivotally connected to
clamping body 120A by a pin 121A. Pivot element 126A has a pivoting end 127A and a
clamping end 128A opposite the pivoting end. Pivoting end 127A is mounted on pin
121A and extends inside a hollow interior space 129A of clamping body 120A. Clamping
end 128A faces into channel 122A, and includes an arc shaped notch 132A sized and
configured to conform to the round exterior of a spinal rod R.

Clamping bodies in accordance with the invention may include a polyaxial
articulation element that allows polyaxial rotation of the clamping body with respect to
the connecting member. The articulation element may have a variety of geometrical
configurations to allow polyaxial rotation of the clamping body about multiple axes,
including but not limited to a spherical or elliptical geometry. Clamping body 120A
includes a generally spherical articulation element 130A that extends upwardly from

articulating end 125A. Articulation element 130A and channel 122A are located on the
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opposite sides of clamping body 120A. Articulation elements need not be positioned
opposite the channel, however, and can be positioned on any side of the clamping body.

Articulation element 130A has a hollow body 132A and an opening 134A.
Opening 134A extends through hollow body 132A and aligns with a bore 141A that
extends through clamping body 120A. Bore 141A connects with hollow interior space
129A, forming a passage that connects opening 134A with the hollow interior space.
Hollow body 132A includes an piurality of wall sections 136A arranged in a circular array
around opening 134A. Wall sections 136A are separated from one another by a plurality
of slits 138A. Each wall section 136A is displaceable between a first position, in which
the wall section is in a relaxed state, and a second position, in which the wall section is
splayed radially outwardly from the first position.

Connector member 150 has a first end 152 that connects with first clamping
assembly 110A and a second end 154 that connects with second clamping assembly
110B. First end 152 includes a socket 156 for receiving articulation element 130A, and
second end 154 includes a socket 158 for receiving articulation element 130B. Socket
156 has a rounded inner surface 171 that generally conforms to the contour of
articulation element 130A. Likewise, socket 158 has a rounded inner surface 173 that
generally conforms to the contour of articulation element 130B. Socket 156 is
characterized by a longitudinal axis 157, and socket 158 is characterized by a
longitudinal axis 159. The term “longitudinal axis,” when used in connection with the
sockets in the connector member, is defined as the straight line axis that passes between
the open ends of the socket, which intersects the center points of the openings. The
rounded shapes of articulation elements 130A and 130B allow each clamping assembly
to rotate polyaxially relative to the connector member 150.

Connector member 150 includes a first connector member section 162 and a
second connector member section 164 pivotally coupled with the first connector member
section. First connector member section 162 includes a link portion formed of two
parallel plates 163 and a first slot 166 extending transversely through the plates.
Second connector member section 164 includes a link portion forming a single plate 165
having a second slot 168. In the assembled condition shown, plate 165 is inserted
between plates 163, with first slot 166 aligned with second slot 168. A connector
element 170 extends through the first and second slots 166 and 168 and pivotally
connects the first and second connector member sections 162 and 164.

Connector eiement 170 has a male thread 172 and first slot 166 has female
thread 167 that mates with the male thread. In this arrangement, first slot 166 receives
connector element 170 in a threaded engagement. Connector element 170 can be
partially threaded into first slot 166 to connect the first and second connector member

sections 162 and 164 in a loose connection that allows the first and second connector
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member sections to move relative to one another. Connector element 170 can also be
completely threaded into first slot 166 to connect the first and second connector member
sections 162 and 164 in a tightened connection that prevents rotation and fixes the first
and second connector member sections relative to one another.

Second slot 168 is an elongated slot that is sized to receive shaft 174 of
connector element 170. When connector element 170 is partially threaded into first slot
166, i.e. in the loosened connection, plate 165 on second connector member section 164
can translate relative to plates 163 on first connector member section 162. Translation
of plates 163 relative to plate 165 adjusts the spacing between the first and second
clamping assemblies 110A and 110B to be adjusted. In addition, the translation of
plates 163 relative to plate 165 allows first connector member section 162 to be rotated
relative to second connector member section 164. This rotation allows the connector
member 150 to be adjusted to a “bent” configuration, as shown in Figure 1, or adjusted
to a linear configuration, as shown in Figure 2. First and second connector member
sections 162 and 164 are configured to rotate about an axis 171 defined by shaft 174 of
connector element 170 when the connector element is in the loosened condition.

A first fastener 180A connects first connector member section 162 to fastener
assembly 110A. A second fastener 180B connects second connector member section 164
to fastener assembly 110B. First fastener 180A and second fastener 180B are identically
configured. Therefore, only the features of first fastener 180A will be described, with the
understanding that identical features are present on second fastener 180B. Features of
first fastener 180A are identified with reference numbers followed by the suffix “"A.”
Corresponding features on second fastener 180B are labeled in the drawings with the
same reference number followed by the suffix “B.”

First fastener 180A is a screw featuring a first end 181A and a second end 183A
opposite the first end. First end 181A features a ramped head 182A. A shaft 184A
extends between first end 181A and second end 183A, and has a male thread 186A.
Opening 134A in articulation element 130A has a female thread 131A. First fastener
180A extends through socket 156, opening 134A and bore 141A to interconnect the first
connector member section 162 and first clamping assembly 110A, Second end 183A
features a reduced diameter section or peg 185A. Peg 185A has a widened section
forming a detent 187A. Peg 185A extends through a slot 133A in pivot element 126A,
with detent 187A extending inside the slot beneath an undercut 189A. Detent 187A is
wider than the shortest dimension or width of slot 133A. In this configuration, detent
187A prevents pivoting end 127A from slipping off peg 185A as peg is moved axially in
clamping assembly 110A.

First fastener 180A is drivable into opening 134A of first clamping assembly 110A
to provide two separate locking functions. The first locking function locks the first
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connector member section 162 relative to articulation element 130A. This function is
performed by driving first fastener 180A into opening 134A. The diameter of shaft 184A
is sufficiently wide to splay wall sections 136A of articulation element 130A outwardly
and into the second position. When wall sections 136A are splayed outwardly to the
second position, the wall sections bear against and frictionally engage the interior of
socket 156, preventing first connector member section 162 from moving relative to
articulation member 130A. In this condition, first clamping assembly 110A is locked
against further polyaxial movement relative to first connector member section 162.

The second locking function locks the first clamping assembly 110A to a spinal
rod. Pivoting end 127A of pivot element 126A is aligned with the bore in first clamping
assembly 110A. In this arrangement, pivoting end 127A is positioned to be engaged by
first fastener 180A when the first fastener is driven through bore 141A of first clamping
assembly 110A. Pivot element 126A is rotatable on pin 121A between a first position, in
which pivoting end 127A is “raised” or positioned toward articulation element 130A, and
a second position, in which the pivoting end is “lowered” or moved away from the
articulation element. When pivoting end 127A is raised, clamping end 128A is lowered
so that the arc shaped notch 132A is moved downwardly or away from channel wall
124A. This has the effect of widening the mouth 125A of channel 122A to allow a rod to
enter or exit the channel, When pivoting end 127A is lowered, clamping end 128A is
raised so that the arc shaped notch 132A is moved toward channel wall 124A. This has
the effect of narrowing the mouth 125A of channel 122A so that pivot element 126A and
channel wall clamp around the rod. v

Driving the first fastener 180A into opening 134A and bore 141A allows the first
and second locking functions to be performed by a single element, i.e. the first fastener.
In addition, the arrangement allows the two locking functions to be performed in a single
step. Specifically, the first and second locking functions can be executed during a single
continuous rotation of first fastener 180A. The first and second locking functions can be
executed simultaneously or at separate times. For example, first fastener 180A can be
rotated to lock the connector member 150 to articulation element 130A and
simultaneously lock a rod in channel 122A.  Alternatively, first fastener 180A can be
rotated through a first turn to lock the connector member 150 to articulation element
130A, and then rotated through a second turn to lock a rod in channel 122A, thereby
completing the second locking function after completion of the first locking function. The
components may also be configured to complete the second locking function before
completing the first locking function. The timing of the first and second locking functions
can be controlled by the geometry of first fastener 180A, articulation element 130A and

pivot element 126A.
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Although the present invention has been described in connection with specific
embodiments, it should be understood that the invention as claimed should not be
unduly limited to such specific embodiments. The specific embodiments described herein
are provided only as examples. Various modifications may be made to the devices and
methods described herein, inciluding but not limited to various substitutions and
combinations of device components and method steps, without departing from the scope
of the invention.

For example, the rod to rod connector assembly is primarily described and shown
herein as having two identically configured clamping assemblies. The clamping
assemblies need not be identically configured, however. For example, the clamping
assemblies may have articulating elements with different geometries to provide different
ranges of motion. The first clamping assembly may have a generally spherical
articulation element to provide polyaxial rotation of its clamping element, while the
second clamping assembly may have a cylindrical articulation element that permits
monoaxial rotation of its articulation element.

In another variation, the clamping assemblies have polyaxial articulation
elements with different shapes that limit the extent to which each clamping body can
pivot relative to the connecting member. In such a case, one clamping assembly may be
permitted to pivot polyaxially through a larger range of motion relative to the connecting
member than the other clamping assembly.

In another variation, the first clamping assembly may have a polyaxial
articulation element, while the second clamping assembly has no articulation element.
In such a case, the first clamping assembly is permitted to pivot polyaxially relative to
the connecting member, while the other clamping assembly is fixed relative to the
connecting member. For example, Figure 4 shows an alternative rod to rod connector
assembly 1000 having a first clamping assembly 1100 that is polyaxially connected to a
connector member 1500, and a second clamping assembly 1200 fixedly connected to the
connector member. First clamping assembly 1100 includes a polyaxial articulation
element 1300 that allows the first clamping assembly to move polyaxially with respect to
connector element 1500. A first fastener 1120 is configured to lock and unlock polyaxial
articulation element 1300. First fastener 1120 is also configured to engage a pivot
element 1160 to clamp a rod in first clamping assembly 1100. Second clamping
assembly 1200 includes a second fastener 1220 but no articulation element. Second
fastener 1220 is configured to engage a pivot element 1260 to clamp a rod in second
clamping assembly 1200,

In another variation, the rod to rod connector has a connector member and only

one clamping assembly. The clamping assembly connects to a first rod, and the
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connector member has built-in means for clamping to a second rod. The built-in means
for clamping to the second rod may be any known rod clamping mechanism.

In another variation, the connecting member need not have first and second
connector member sections that rotate relative to one another. Instead, the connecting
member may be a one-piece or “monolithic” component, such as a cross bar, rod or
beam. Examples of connecting members that can be used include connecting members
shown in U.S. Patent No. 7,628,799 and U.S. Patent No. 7,744,632, the contents of
which are incorporated by reference in their entireties and for all purposes.

Accordingly, it is intended that the appended claims cover all such variations of
the devices, components and methods described herein.
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What is Claimed:
1. A rod to rod connector comprising:

a clamping assembly comprising:

a clamping body having a channel defined by a channel wall for receiving a
first spinal rod, and a bore extending through the clamping body;

a polyaxial articulation element having a hollow body and an opening, the
opening being adjacent to the bore extending through the clamping body; and

a pivot element pivotally connected to the clamping body, the pivot
element configured to clamp a spinal rod between the pivot element and the
channel wall in the clamping assembly; and

a connector member for connecting the clamping assembly to a second spinal rod,
the connector member comprising a socket having an axis, the socket configured to
receive the articulation element of the clamping assembly, with the articulation element
polyaxially rotatable relative to the axis of the socket.

2. The rod to rod connector of claim 1, wherein the connector member
comprises a first connector member section and a second connector member section
configured to be pivotally coupled with the first connector member section.

3. The rod to rod connector of claim 2, wherein the first connector member
section comprises a plate forming a first slot, and the second connector member section
comprises a plate forming a second slot.

4, The rod to rod connector of claim 3 comprising a connector element
extending through the first and second slots and pivotally connecting the first and
second connector member sections.

5. The rod to rod connector of claim 1 comprising a fastener extending
through the socket in the connector member, and through the opening and bore in the
clamping assembly, the fastener interconnecting the connector member and clamping
assembly.

6. The rod to rod connector of claim 5, wherein the articulation element of
the clamping assembly comprises a plurality of wall sections separated from one another
by slits, each wall section being displaceable between a first position, in which each wall
section is in a relaxed state, and a second position, in which each wall section is
displaced radially outwardly from the first position.

7. The rod to rod connector of claim 6, wherein the fastener is drivable into
the opening of the clamping assembly to displace the wall sections of the articulation
element from the first position to the second position.

8. The rod to rod connector of claim 7, wherein the pivot element of the

clamping assembly comprises a clamping end and a pivot end, the pivot end aligned with
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the bore in the clamping assembly and positioned to be engaged by the fastener when
the fastener is driven through the opening of the clamping assembly.

9. The rod to rod connector of claim 8, wherein the fastener is operable to
lock the connector member relative to the articulation element and clamp a first spinal
rod in the channel of the clamping assembly in a single rotation step.

10. A rod to rod connector comprising:

a first clamping assembly comprising:

a clamping body having a channel defined by a channel wall for receiving a
first spinal rod, and a bore extending through the clamping body;

a polyaxial articulation element having a hollow body and an opening, the
opening being adjacent to the bore extending through the clamping body; and

a pivot element pivotally connected to the clamping body, the pivot
element configured to clamp a first spinal rod between the pivot element and the
channel wall in the first clamping assembly;

a second clamping assembly comprising:

a clamping body having a channel defined by a channel wall for receiving a
second spinal rod, and a bore extending through the clamping body;

a polyaxial articulation element having a hollow body and an opening, the
opening being adjacent to the bore extending through the clamping body; and

a pivot element pivotally connected to the clamping body, the pivot
element configured to clamp a second spinal rod between the pivot element and
the channel wall in the second clamping assembly; and

a connector member for connecting the first clamping assembly with the second
clamping assembly, the connector member comprising a first socket having a first axis,
and a second socket having a second axis,

the first socket configured to receive the articulation element of the first clamping
assembly, and the second socket configured to receive the articulation element of the
second clamping assembly, with the articulation element of the first clamping assembly
polyaxially rotatable relative to the first axis and the articulation element of the second
clamping assembly polyaxially rotatable relative to the second axis.

11, The rod to rod connector of claim 10, wherein the connector member
comprises a first connector member section and a second connector member section
configured to be pivotally coupled with the first connector member section.

12, The rod to rod connector of claim 11, wherein the first connector member
section comprises a link portion forming a first slot, and the second connector member

section comprises a link portion with a second slot.
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13. The rod to rod connector of claim 12 comprising a connector element
extending through the first and second slots and pivotally connecting the first and
second connector member sections,

14.  The rod to rod connector of claim 10 comprising a first fastener extending
through the first socket in the connector member, and through the opening and bore in
the first clamping assembly, the first fastener interconnecting the connector member and
first clamping assembly.

15. The rod to rod connector of claim 14, wherein the articulation element of
the first clamping assembly comprises a plurality of wall sections separated from one
another by slits, each wall section being displaceable between a first position, in which
each wall section is in a relaxed state, and a second position, in which each wall section
is displaced radially outwardly from the first position.

16. The rod to rod connector of claim 15, wherein the first fastener is drivable
into the opening of the first clamping assembly to displace the wall sections of the
articulation element to the second position. '

17. The rod to rod connector of claim 16, wherein the pivot element of the first
clamping assembly comprises a clamping end and a pivot end, the pivot end aligned with
the bore in the first clamping assembly and positioned to be engaged by the first
fastener when the first fastener is driven through the bore of the first clamping
assembly.

18. The rod to rod connector of claim 17, wherein the first fastener is operable
to lock the connector member relative to the articulation element and clamp a first spinal

rod in the channel of the first clamping assembly in a single rotation step.
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