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(54) Instruments for manipulating a vertebra

(57) A system for manipulating one or more vertebra
is disclosed. In one embodiment, a system is disclosed
which comprises a first bone anchor (100) which can be
connected to a first vertebra; a second bone anchor (100)
which can be connected to a second bone anchor; a spi-
nal rod (12) which can be positioned in a receiving mem-
ber (140) of the first bone anchor and in a (140) receiving
member of the second bone anchor; a first instrument
(10) which can be connected to the receiving member of
the first bone anchor; a second instrument (10) which
can be connected to the receiving member of the second
bone anchor; and a connector (200) which can be cou-
pled to the first instrument and to the second instrument.
The first instrument can be manipulated to rotate the first
bone anchor and the first vertebra relative to the second
vertebra. The connector can be moved to manipulate the
first instrument and the second instrument to rotate the
first vertebra and the second vertebra relative to one an-
other. The receiving member of the first bone anchor is
adjustable relative to a bone engaging shaft (114) of the
first bone anchor in a first direction and restricted from
motion in a second direction.
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Description

Background

[0001] In spinal deformity surgical procedures, the cur-
vature of the spine, for example, the coronal curvature
and/or the sagittal curvature of the spine, can be correct-
ed by the implantation of a construct of bone anchors
(e.g., hooks or bone screws) and spinal fixation elements
(e.g., rods or tethers). In addition to correcting the cur-
vature of the spine, the angular relationship of one or
more vertebrae relative to other vertebrae may also be
corrected. Conventional surgical procedures for correct-
ed the angular relationship of a vertebra involve rotating
the spinal fixation element, for example, a spinal rod,
connected to the vertebra by a bone anchor. In the case
of constructs including a spinal rod, this procedure is typ-
ically referred to as rod derotation. Rod derotation can
place significant stress on the interface between the bone
anchors connected to the rotated spinal rod and the ver-
tebra in which each bone anchor is implanted. This stress
can cause a failure of one or more of the bone anchors
or vertebrae. Accordingly, there is a need for improved
instruments and methods for manipulating, e.g., rotating
a vertebra.

Summary

[0002] Disclosed herein are instruments and methods
for manipulating a vertebra. The instruments and meth-
ods disclosed herein are particularly suited to facilitate
rotation of a vertebra relative to another vertebra to cor-
rect the angular relationship of the vertebrae.
[0003] In accordance with one exemplary embodi-
ment, an instrument for manipulating a vertebra may
comprise an inner shaft having a proximal end, a distal
end and a lumen extending between the proximal end
and the distal end, a pair of fingers disposed at the distal
end of the inner shaft, and an outer sleeve disposed about
the inner shaft. The inner shaft, in the exemplary embod-
iment, may be movable relative to the outer sleeve be-
tween a first position in which the fingers are advanced
beyond a distal end of the outer sleeve and a second
position in which a substantial portion of the fingers are
disposed within the sleeve. The fingers, when in the first
position, may be configured to capture a spinal rod re-
ceiving member of the bone anchor therebetween to per-
mit rotation of the bone anchor and a vertebra in which
the bone anchor is engaged by manipulation of the in-
strument.
[0004] In accordance with another exemplary embod-
iment, a system for manipulating one or more vertebra
may comprise a first instrument having a distal end con-
figured to engage a first bone anchor connected to a first
vertebra, a second instrument having a distal end con-
figured to engage a second bone anchor connected to a
second vertebra, and a connector connecting the first
instrument and the second instrument. The connector,

in the exemplary embodiment, may include a first receiv-
ing element for receiving the first instrument and a second
receiving element for receiving the second instrument.
The first receiving element may be adjustable relative to
the second receiving element.
[0005] In accordance with another exemplary embod-
iment, a method for manipulating a vertebra may com-
prise connecting a first bone anchor to a first vertebra,
connecting a second bone anchor to a second bone an-
chor, positioning a spinal rod in a receiving member of
the first bone anchor and in a receiving member of the
second bone anchor, connecting a first instrument to the
receiving member of the first bone anchor, and manipu-
lating the first instrument to rotate first bone anchor and
the first vertebra relative to the second vertebra.
[0006] In accordance with another exemplary embod-
iment, a method for manipulating a vertebra may com-
prise engaging a first bone anchor to a first vertebra, the
receiving member of the first bone anchor being adjust-
able relative to a bone engaging shaft of the first bone
anchor in a first direction and restricted from motion in a
second direction, connecting a first instrument to the re-
ceiving member of the first bone anchor, and moving the
first instrument in a direction approximately parallel to
the second direction to manipulate first bone anchor and
the first vertebra.

Brief Description of the Figures

[0007] These and other features and advantages of
the instruments and methods disclosed herein will be
more fully understood by reference to the following de-
tailed description in conjunction with the attached draw-
ings in which like reference numerals refer to like ele-
ments through the different views. The drawings illustrate
principles of the instruments and methods disclosed
herein and, although not to scale, show relative dimen-
sions.

FIGURE 1 is a perspective view of an exemplary
embodiment of an instrument for manipulating a ver-
tebra, illustrating the instrument in a first position for
engaging a bone anchor;

FIGURE 2 is a perspective view of the distal end of
the instrument of FIGURE 1, illustrating the instru-
ment in the first position for engaging a bone anchor;

FIGURE 3 is a perspective view of the distal end of
the instrument of FIGURE 1, illustrating the instru-
ment in a second position;

FIGURES 4A-4C are side elevational views in cross
section of the instrument of FIGURE 1, illustrating
the instrument in the first position;

FIGURES 5A-5C are side elevational views in cross
section of the instrument of FIGURE 1, illustrating
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the instrument in the second position;

FIGURE 6 is a side elevational view in cross section
of the distal end of the instrument of FIGURE 1 taken
along the line A-A of FIGURE 4B;

FIGURE 7 is a perspective view of a connector for
connecting two instruments, such as the instrument
of FIGURE 1, illustrating the connector in an open
position;

FIGURE 8 is a partial cut away side view of the con-
nector of FIGURE 7, illustrating the connector in an
open position;

FIGURE 9 is a perspective view of the connector of
FIGURE 7, illustrating the connector in the closed
position and connecting two instruments such as the
instrument of FIGURE 1;

FIGURE 10 is a perspective view of the connector
of FIGURE 7, illustrating the connector in the closed
position and connecting two instruments such as the
instrument of FIGURE 1;

FIGURE 11 is a perspective view of a first instrument
connected to a first bone anchor engaged to a first
vertebra and a second instrument connected to a
second bone anchor engaged to a second vertebra,
illustrating a method of adjusting the first vertebra
relative to the second vertebra;

FIGURES 12 and 13 are perspective views of a con-
nector connecting a first instrument to a second in-
strument, illustrating a method of adjusting a first and
third vertebra relative to a second vertebra;

FIGURE 14 is an exploded perspective view of the
receiving member of a bone anchor in which the re-
ceiving member is adjustable relative to the bone
engaging shaft of the bone anchor in a first direction
and restricted from motion in a second direction;

FIGURE 15 is a side elevation view of the bone an-
chor of FIGURE 14;

FIGURE 16 is a side elevation view in cross section
of the bone anchor of FIGURE 14, taken along the
line B-B of FIGURE 15; and

Figures 17A and 17B are perspective views of an
exemplary embodiment of an instrument for manip-
ulating a vertebra, illustrating the instrument in a first
position for capturing a bone anchor (Figure 17A)
and a second position for retaining the bone anchor
(Figure 17B).

Detail Description of Exemplary Embodiments

[0008] Certain exemplary embodiments will now be
described to provide an overall understanding of the prin-
ciples of the structure, function, manufacture, and use of
the instruments and methods disclosed herein. One or
more examples of these embodiments are illustrated in
the accompanying drawings. Those of ordinary skill in
the art will understand that the instruments and methods
specifically described herein and illustrated in the accom-
panying drawings are non-limiting exemplary embodi-
ments and that the scope of the present invention is de-
fined solely by the claims. The features illustrated or de-
scribed in connection with one exemplary embodiment
may be combined with the features of other embodi-
ments. Such modifications and variations are intended
to be included within the scope of the present invention.
[0009] The articles "a" and "an" are used herein to refer
to one or to more than one (i.e. to at least one) of the
grammatical object of the article. By way of example, "an
element" means one element or more than one element.
[0010] The terms "comprise," "include," and "have,"
and the derivatives thereof, are used herein interchange-
ably as comprehensive, open-ended terms. For exam-
ple, use of "comprising," "including," or "having" means
that whatever element is comprised, had, or included, is
not the only element encompassed by the subject of the
clause that contains the verb.
[0011] FIGURES 1-6 illustrate an exemplary embodi-
ment of an instrument 10 for manipulating a vertebra.
The exemplary instrument 10 includes an inner shaft 12,
an implant engagement mechanism 14 disposed at the
distal end 18 of the inner shaft 12, and an outer sleeve
16 disposed about the inner shaft 12. The exemplary
instrument 10 may be employed to engage a bone anchor
60 implanted in a vertebra and maneuver the bone an-
chor 60 and the vertebra by manipulating the instrument
10. For example, the exemplary instrument 10 may be
employed to rotate the bone anchor 60 and the vertebra
relative to other vertebrae and thereby by correct the an-
gular orientation of the vertebra. The instrument 10, when
employed in the exemplary manner, thus may be used
to effect segmental correction of the angular orientation
of the vertebrae of the spine.
[0012] The inner shaft 12 of the exemplary instrument
10 may have a distal end 18, a proximal end 20, and a
lumen 22 extending between the proximal end 20 and
the distal end 18. In the exemplary embodiment, the inner
shaft 12 is generally tubular in shape having an approx-
imately circular cross section. One skilled in the art will
appreciate that the inner shaft 12 may have other cross
sectional shapes including elliptical or rectilinear. The lu-
men 22 of the inner shaft 12 may be sized to receive an
instrument, such as a screw driver or the like, there-
through. The outer sleeve 16 of the exemplary instrument
10 is disposed about the inner shaft 12 and may have a
distal end 24, a proximal end 26, and a lumen 28 extend-
ing between the proximal end 26 and the distal end 24.
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The outer sleeve 16 and the inner shaft 12 may have
complementary shapes to facilitate positioning of the in-
ner shaft 12 within the outer sleeve 16. For example, in
the illustrated embodiment, the outer sleeve is generally
tubular in shape have an approximately circular cross
section and the longitudinal axis of the elongate shaft 12
is coincident with the longitudinal axis of the outer sleeve
16. The inner shaft 12 may be disposed within the lumen
28 of the outer sleeve 16 and may be movable within the
lumen 28 relative to the outer sleeve 16. For example,
the inner shaft 12 may be movable along the longitudinal
axis of the outer sleeve 16.
[0013] The proximal end 20 of the inner shaft 12 may
include a mechanism to retain the inner shaft 12 in a
position relative to the outer sleeve 16. For example, in
the exemplary embodiment, an annular ridge 30 may be
provided proximate the proximal end 20 of the inner shaft
12 or at other locations along the length of the shaft 12.
The annular ridge 30 may be an increased diameter seg-
ment of the shaft 12 that is sized, shaped, and positioned
to engage a shoulder 32 provided within the lumen 28 of
the outer sleeve 16 and maintain the inner shaft 12 in a
predetermined position relative to the outer sleeve 16.
The shoulder 32 may be annular in shape and may be
defined by a narrowing of the inner diameter of the lumen
28 of the sleeve 16. The shoulder 32 may have a sloped
outer surface to minimize the effect of wear on the shoul-
der 32. In the exemplary embodiment, the annular ridge
30 may be selectively engaged and disengaged to permit
the inner shaft 12 to be selectively moved relative to the
outer sleeve 16. For example, the proximal end 20 of the
inner shaft 12 may be moved between an increased di-
ameter configuration, in which the ridge 30 engages the
shoulder 32 to maintain the inner shaft 12 in position rel-
ative to the outer sleeve 16, as illustrated in FIGURES
4A-C, and a decreased diameter configuration, in which
the ridge 30 disengages the shoulder 32 to permit the
inner shaft 12 to move relative to the outer sleeve 16, as
illustrated in FIGURES 5A-C. In the exemplary embodi-
ment, the proximal end 20 of the inner shaft 12 is gener-
ally U-shaped in cross section having a pair of tabs 34A,
34B spaced apart by a slot 36. The tabs 34A, 34B may
be compressed toward one another to facilitate move-
ment of the proximal end 28 of the inner shaft 12 from
the increase diameter configuration to the decreased di-
ameter configuration. The tabs 34A, 34B may be biased
to the increased diameter configuration in which the tabs
34A, 34B are positioned generally parallel to one another.
[0014] The exemplary instrument 10 may include a
plunger 40 positioned within the outer sleeve 16 at the
proximal end 26 of the outer sleeve 16. The plunger 40,
in the exemplary embodiment, is engageable with the
proximal end 20 of the inner shaft 12 and is operable to
move inner shaft 12 relative to the outer sleeve 16. In the
exemplary embodiment, the plunger 40 may have a distal
end 42 configured to move the proximal end 20 of the
inner shaft 12 from the increased diameter configuration
to the decreased diameter configuration. For example,

the distal end 42 of the plunger 40 may be generally cy-
lindrical in shape and may have an inner diameter less
than the diameter of the annular ridge 30. In operation,
the plunger 40 may be advanced from a proximal posi-
tion, illustrated in FIGURES 4A-C, to a distal position in
which the distal end 42 is advanced about the proximal
end 20 of the inner shaft 12 to engage the annular ridge
30 and compress the tabs 34A, 34B towards one another.
The annular ridge 30 may have a sloped outer surface
to facilitate engagement with the proximal end 42 of the
plunger 40 and translation of the proximal end 28 from
the increased diameter configuration to the decreased
diameter configuration. The instrument 10 may include
a proximal spring 44 positioned between the outer sleeve
12 and the plunger 40 to bias the plunger 40 to a proximal
position.
[0015] One skilled in the art will appreciate that other
mechanisms for moving the inner shaft 12 relative to the
outer sleeve 16 may be employed. For example, the outer
sleeve 16 may include external threads for connecting
with an internally threaded collar. The collar may engage
the inner shaft to advance and/or retract the inner shaft
12 by rotation of the collar about the outer sleeve 16.
[0016] The exemplary instrument 10 includes an im-
plant engagement mechanism 14 configured to engage
a bone anchor 60, such as, for example, a hook, a mono-
axial bone screw, or a polyaxial bone screw, and thereby
by connect the instrument to the bone anchor 60 in a
manner sufficient to permit manipulation of the bone an-
chor and the vertebra in which the bone anchor is im-
planted. In the exemplary embodiment, the implant en-
gagement mechanism 14 is a pair of fingers 50A,B at the
distal end 18 of the inner shaft 12. In the exemplary em-
bodiment, the fingers 50A and 50B are defined by the
sidewalls of the inner tube 12 and are separated by slots
52A and 52B. In certain exemplary embodiments, fingers
50A and 50B may be flexible and resilient in the radial
direction to facilitate connection to a bone anchor. For
example, the fingers 50A and 50B may be flexed apart
in the radial direction from a first, relaxed position to fa-
cilitate advancement of the fingers longitudinally over a
portion of the bone anchor. Once positioned about a por-
tion of the bone anchor, the fingers 50A and 50B may
provide a radially compressive force on the bone anchor
as the fingers 50A and 50B attempt to return to the first,
relaxed position. In other exemplary embodiments, in-
cluding the exemplary instrument 10, the fingers 50A and
50B need not be flexible and resilient.
[0017] The inner shaft 12, in the exemplary embodi-
ment, may be movable relative to the outer sleeve 16
between a first, distal position in which the fingers 50A,
50B are advanced beyond a distal end 24 of the outer
sleeve 16, as illustrated in FIGURES 1, 2, and 4A-4C,
and a second, proximal position in which a substantial
portion of the fingers 50A, B are disposed within the
sleeve 16, as illustrated in FIGURES 3 and 5A-C. The
fingers 50A, 50C, when the inner shaft 12 is in the first
position, may be configured to capture the bone anchor
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60 therebetween. In the exemplary embodiment, for ex-
ample, fingers 50A, 50B may move apart from one an-
other when the inner shaft 12 is moved to the first position
to facilitate positioning of the spinal rod receiving member
62 of the bone anchor 60, between the fingers 50A, 50B.
[0018] The fingers 50A, B, when the inner shaft 12 is
moved to the second, proximal position, may move to-
ward one another to retain the bone anchor 60 between
the fingers 50A, 50B. The fingers 50A, 50B may be in-
hibited from separating by the outer sleeve 16 when the
inner shaft is in the second, proximal position. The fingers
50A, 50B, when the inner shaft is in the second, proximal
position are spaced apart a distance sufficient to retain
the bone anchor between the fingers 50A, 50B. In the
exemplary embodiment, for example, the bone anchor
60 is retained between the fingers 50A, 50B in a manner
sufficient to permit maneuvering of the bone anchor and
a vertebra in which the bone anchor is implanted by ma-
nipulation of the instrument. For example, the bone an-
chor 60 and vertebra may be rotated, moved along the
axis of the instrument 10, and/or moved in a direction
perpendicular to the axis to the instrument 10 by the in-
strument 10.
[0019] In the illustrated exemplary embodiment, each
finger 50A and 50B may include one or more radially
inward facing projection 54A, 54B that is sized and
shaped to seat within an opening provided in a portion
of the bone anchor to facilitate retention of the bone an-
chor 60 by the fingers 50A, 50B. The size, shape and
number of projections can be varied depending on, for
example, the opening(s) provided on the bone anchor
and type of connection desired. In the illustrated exem-
plary embodiment, for example, each projection 54A,
54B is generally arcuate in shape and has a cross section
that is complementary to an arcuate groove 64 provided
in the spinal fixation element receiving member 62 of the
exemplary bone anchor 60. An exemplary bone anchor
having an arcuate groove to facilitate connection with an
instrument is described in detail in U.S. Patent Applica-
tion Serial No10/738,286, filed December 16, 2003, in-
corporated herein by reference.
[0020] In the exemplary embodiment, the outer sleeve
16 of the instrument 10 may include one or more projec-
tions 70 on the inner surface thereof. The projections 70
may be positioned at the distal end 24 of the outer sleeve
16 to facilitate separation of the fingers 50A, 50B as inner
shaft 12, and, thus, the fingers 50A, 50B are moved to
the first, distal position. In the exemplary embodiment, a
pair of cylindrical shaped projections 70 are spaced dia-
metrically opposed to one another at the distal end 24 of
the outer sleeve 16. The projections 70A, 70B, in the
exemplary embodiment, are positioned within the slots
52A, 52B, respectively. The slots 52A, 52B narrow in the
proximal direction. Advancement of the projections 70A,
70B within the slots 52A, 52B causes the fingers 50A,
50B to separate.
[0021] In alternative exemplary embodiments, the pro-
jections 70A, 70B may not be provided. In such embod-

iments, the fingers 50A, 50B may remain approximately
parallel to one another when the inner shaft 12 is advance
to the first position. The fingers 50A, 50B may be rotated
into engagement with the bone anchor by, for example,
positioning the fingers 50A, 50B in the rod slots of the
receiving member 62 of the bone anchor 60 and rotating
the fingers 50A, 50B such that the projections 54A, 54B
each engage a groove 64. Alternatively, the fingers 50A,
50B may be flexed apart as the fingers 50A, 50B engage
the receiving member 62 and, as the inner shaft 12 is
advanced distally relative to the receiving member 62,
each projection 54A, 54B may snap into engagement
with a groove 64.
[0022] The instrument 10 may include one or more
springs to bias the inner shaft 12 to the first position or
the second position. In the exemplary embodiment, for
example, a distal spring 75 may engage the inner shaft
12 and the outer sleeve 16 to bias the inner shaft 12 to
the first, distal position.
[0023] The exemplary instrument 10 may include a
connection element configure to engage a connector,
such as the exemplary connector 200 described below,
for connecting the instrument 10 to another instrument,
for example, another instrument for manipulating a ver-
tebra. In the illustrated exemplary embodiment, for ex-
ample the outer sleeve 16 includes a connection element
80 positioned at the proximal end 26 of the outer sleeve
16. The connection element 80 may be configured to
permit polyaxial motion of the instrument 10 relative to
the connector. For example, the connection element 80
of the exemplary embodiment may have be at least par-
tially spherical in shape to engage a complementary
shaped receiving element of the connector.
[0024] The exemplary instrument 10 may be construct-
ed of any biocompatible material including, for example,
metals, such as stainless steel or titanium, polymers, ce-
ramics, or composites thereof. The length and diameter
of the instrument 10 may vary depending on the area of
the spine being treated (e.g., lumbar, thoracic, or cervi-
cal) and the approach (e.g., posterior, anterior, or lateral).
For example, the length of the instrument 10 may be se-
lected to at least span from a skin incision to proximate
a vertebra. The diameter of the instrument 10 may be
selected to facilitate positioning of the instrument 10
through an open incision or a minimally invasive incision.
In certain exemplary embodiments, for example, the di-
ameter of the instrument may be selected to facilitate
delivery of the instrument 10 through a minimally invasive
access device such as a cannula or expandable retractor.
[0025] FIGURES 7-10 illustrate an exemplary embod-
iment of a connector 200 for connecting two or more in-
struments and facilitating cooperative movement of the
instruments. The exemplary connector 200 is particularly
suited to connecting one or more instruments for manip-
ulating a vertebra, such as the instrument 10 described
above. One skilled in the art will appreciate, however,
the connector 200 may be used to connect any type of
spinal or surgical instruments.
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[0026] The exemplary connector 200 may include a
plurality of receiving elements 202, each of which con-
nects to an instrument. Any number of the receiving el-
ements 202 may be provided. In the illustrated exemplary
embodiment, the connector 200 includes a first adjusta-
ble receiving element 202A for receiving a first instrument
and a second receiving element 202B for receiving a sec-
ond instrument. The first receiving element 202A and/or
the second receiving element 202B may be adjustable
relative to one another to facilitate connection to two
spaced apart instruments. For example, in the illustrated
exemplary embodiment, the first receiving element 202A
is adjustable relative to the second receiving element
202B and the connector 200 and the second receiving
element 202B is fixed relative to the connector 200.
[0027] The exemplary connector 200 may include a
first arm 204 pivotably connected to second arm 206 at
a pivot point defined by a hinge pin 208. The exemplary
connector 200 may be movable between an open posi-
tion in which the first end 210 of the first arm 204 is sep-
arated from the first end 212 of the second arm 206, as
illustrated in FIGURES 7 and 8, and a closed position in
which the first end 210 of the first arm 204 is coupled to
the first end 212 of the second arm 206, as illustrated in
FIGURES 9 and 10. The open position facilitates con-
nection of the instruments to the receiving elements 202
and adjustment of an adjustable receiving element, such
receiving element 202A. The exemplary connector 200
may include a latch mechanism 214 for selective coupling
the first end 210 of the first arm 204 to the first end 212
of the second arm 206. In the exemplary embodiment,
the latch mechanism 214 may include hook 220 posi-
tioned on the first arm 204 that may selectively engage
a hook retaining element 222 positioned on the second
arm 206. A cylindrically-shaped push button 226 is con-
nected to the hook 222. Movement of the push button in
a direction toward the hinge 208 causes the hook 220 to
disengage from the hook retaining element 222 and,
thus, releases the first arm 204 from the second arm 206.
A spring 228 biases the push button 226 in a direction
away from the hinge 208 and, thus, biases the hook 208
into an engagement position. The outer surface 228 of
the hook 220 may be curved or angled to provide a cam-
ming surface that, when engaged by the bottom surface
of the hook retaining element 222, causes the hook 220
to move from the engagement position toward the hinge
208, thus, allowing the hook 220 to engage the hook re-
taining element 222.
[0028] The first and/or second arm 204/206 may in-
clude a retaining member for retaining the adjustable re-
ceiving elements 202 on the arms when the connector
is in the open position. For example, the second arm 206
of the exemplary connector 200 includes a retaining pin
225 for retaining the first receiving element 202A on the
second arm 206. The retaining pin 225 may be adjusted
along it is axis between an extended position in which
the pin 225 impedes motion of the receiving element
along the arm 206 and retracted position that facilitates

removal and placement of the receiving element 202 on
the arm 206. A spring 227 may be provided to bias the
pin 225 to the extended position.
[0029] The first receiving element 202A, in the exem-
plary embodiment, includes a slot 232 for receiving the
second arm 206 and permitting motion of the first receiv-
ing element 202A relative to the second arm 206 and
other receiving elements, such as the second receiving
element 202B. In the exemplary embodiment, the first
arm 204 includes a plurality of teeth 230 for engaging a
plurality of teeth on one or more of the receiving elements,
for example, the first receiving element 202A, when the
connector 200 is in the closed position. The engagement
of the teeth 230 with teeth provided on an adjustable
receiving element, for example, the adjustable receiving
element 202A, may inhibit motion of the adjustable re-
ceiving element, thereby fixing the adjustable receiving
element in position relative to the first arm 204, the sec-
ond arm 206, and the other receiving elements.
[0030] The first receiving element 202A is generally C-
shaped having an opening 234 to facilitate positioning of
an instrument within the receiving element 202A. The
first arm 204 may be positioned across the opening 234
when the connector is in the closed position to retain the
instrument in the first receiving element 202A. The first
receiving element 202A may be configured to permit
polyaxial motion of an instrument relative to the receiving
element 202A and, thus, the connector 200. For example,
the first receiving element 202A may include a partially
spherically shaped surface 236 that defines a seat or
engagement surface for the connection element of the
instrument, for example, the partially spherically shaped
connection element 80 of the exemplary instrument 10,
described above. The instrument 10, when connected to
the first receiving element 202A of the connector 200,
may be moved in a plurality of directions, for example,
perpendicular to, parallel to, and about the axis of the
instrument 10, as illustrated in FIGURES 9 and 10.
[0031] The second receiving element 202B, in the ex-
emplary embodiment, may be defined by a first arcuate
surface 240A provided on the first arm 204 and a second
arcuate surface 240B provided on the second arm 206.
The first arcuate surface 240A may be spaced apart from
the second arcuate surface 240B when the connector
200 is in the open position, as illustrated in FIGURES 7
and 8, to facilitate positioning of an instrument within the
second receiving element 202B. When the connector 200
is in the closed position, as illustrated in FIGURES 9 and
10, the first arcuate surface 240A and the second arcuate
surface 240B are spaced apart a distance sufficient to
retain the instrument within the second receiving element
202B. The second receiving element 202B, like the first
receiving element 202A, may be configured to permit
polyaxial motion of an instrument relative to the receiving
element 202B and, thus, the connector 200. For example,
the first arcuate surface 240A and the second arcuate
surface 240B may each have a partially spherically
shaped surface 242A, 242B that cooperatively define a
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seat or engagement surface for the connection element
of the instrument, for example, the partially spherically
shaped connection element 80 of the exemplary instru-
ment 10, described above. The instrument 10, when con-
nected to the second receiving element 202B of the con-
nector 200, may be moved in a plurality of directions, for
example, perpendicular to, parallel to, and about the axis
of the instrument 10, as illustrated in FIGURES 9 and 10.
[0032] While the exemplary embodiment of the con-
nector 200 is described and illustrated as having two re-
ceiving elements, the number and type (i.e., fixed or ad-
justable) of receiving elements may be varied to accom-
modate the number of instruments desired to be con-
nected. For example, the exemplary connector 200 illus-
trated in FIGURES 12 and 13 includes three receiving
elements - a fixed receiving element and two adjustable
receiving elements.
[0033] The exemplary instrument 10 may be employed
to manipulate a bone anchor and the vertebra in which
the bone anchor is implanted. In one exemplary method
of manipulating a vertebra, the instrument 10 may be
coupled to the receiving member or other portion of a
bone anchor. Referring to FIGURE 11, for example, a
first instrument 10A may be coupled to the receiving
member 62 of a bone anchor 60.
[0034] In the exemplary method, a spinal construct in-
cluding a plurality of bone anchors implanted in a plurality
of vertebra and a spinal rod connecting the bone anchors
may be positioned in advance of using the first instrument
to manipulate a vertebra. For example, a first bone an-
chor 60A may be connected to a first vertebra VB1, a
second bone anchor 60B may be connected to a second
vertebra VB2, a third bone anchor 60C may be connected
to a third vertebra VB3, and a fourth vertebra 60D may
be connected to a fourth vertebra VB4. In the exemplary
method, the first, second, third, and fourth vertebrae are
adjacent one another. In other exemplary methods, the
bone anchors may be connected to non-adjacent verte-
bra to create the spinal construct. The bone anchors may
be implanted into any suitable portion of the vertebrae.
In the exemplary method, for example, each bone anchor
is implanted into a pedicle of the vertebra.
[0035] A spinal rod 90A may be positioned relative to
the bone anchors. For example, the spinal rod may be
positioned in the receiving member 62 of each bone an-
chor 60. In the exemplary method, a closure mechanism,
such as, for example, an inner set screw 68 may be po-
sitioned in the receiving member 62 of the bone anchors
60 to retain the spinal rod relative to the bone anchor.
[0036] In certain exemplary embodiments, a second
construct may be positioned on the contra-lateral side of
the spine from the first construct. In the exemplary meth-
od, a fifth bone anchor 60E is connected to the first ver-
tebra VB1 opposite the first bone anchor 60A, a sixth
bone anchor 60F is connected to the second vertebra
VB2 opposite the second bone anchor 60B, a seventh
bone anchor 60F is connected to the third vertebra VB3
opposite the third bone anchor 60C, and an eighth bone

anchor 60G is connected to the fourth vertebra VB4 op-
posite the fourth bone anchor 60D. A second spinal rod
90B may be connected to the bone anchors 60E-G.
[0037] One skilled in the art will appreciate that the
constructs illustrated in the FIGURES are exemplary con-
structs for facilitating the description of the use of the
instruments and methods described herein. Other con-
structs employing the same or different bone anchors
and fixation elements may be employed without depart-
ing from the scope of the present invention.
[0038] After connecting the first instrument 10A, the
first instrument 10A may be manipulated to maneuver
the second bone anchor 60B and the second vertebra
VB2 relative to the first vertebra VB1, third vertebra VB3,
and the fourth vertebra VB4. For example, the first in-
strument 10A may be moved a direction about the axis
A of the spine, as indicated by arrow R in FIGURE 11,
to rotate the second vertebra VB2 about the axis A of the
spine. Moreover, the instrument 10 may be used to
maneuver the second bone anchor 60B and the second
vertebra VB2 in any direction.
[0039] In the exemplary method, a second instrument
10B may be connected to the fifth bone anchor 60E,
which is connected to the first vertebra VB1. The second
instrument 10B and the first instrument 10A may be ma-
nipulated to maneuver the first vertebra VB1 and the sec-
ond vertebra VB2 relative to one another. For example,
the first instrument 10A may be rotated about the axis A
of the spine to rotate the second vertebra VB2 about the
spine and the second instrument 10B may be rotated
about the axis A of the spine to rotate the first vertebra
VB1 about the axis A of the spine. The first instrument
10A and the second instrument 10B may provide coun-
ter-torque to one another to facilitate motion of the first
and second vertebrae. For example, the first instrument
10A and the second instrument 10B may be rotated in
opposite directions about the axis A of the spine to facil-
itate correction of the angular orientation of the second
vertebra VB2 and the first vertebra VB1.
[0040] In the exemplary method, a driver instrument
may be inserted through the lumen 22 of the inner shaft
12 of the first instrument 10 to effect tightening of the
closure mechanism 68B of the second bone anchor 60B.
For example, a screw driver or the like may be advanced
into engagement with the set screw of the bone anchor
and may be manipulated to tighten the set screw to re-
strict motion of the spinal rod 90A relative to bone anchor
60B. In the exemplary method, the closure mechanism
may be tightened after the angular orientation/position
of the vertebra is adjusted by the first instrument 10A.
[0041] FIGURES 12 and 13 illustrate an exemplary
method for manipulating a plurality of vertebrae. In the
exemplary method, a first instrument 10A may be con-
nected to a bone anchor 60B connected to a second ver-
tebra. In addition, a second instrument 10B may be con-
nected to a bone anchor 60E connected to a first vertebra
and a third instrument 10C may be connected to a bone
anchor 60H connected to a fourth vertebra VB4. The sec-

11 12 



EP 2 777 574 A1

8

5

10

15

20

25

30

35

40

45

50

55

ond and third instruments 10B, 10C may be connected
by a connector, such as the connector 200 described
above. After connecting the second and third instruments
10B, 10C to the respective bone anchor, the first receiv-
ing element 202A may be adjusted relative to the second
receiving element 202B to facilitate connection of the
second instrument 10B to the first receiving element
202A and the third instrument 10B to the second receiv-
ing element 202B. The connector 200 may be moved to
manipulate the second instrument 10B and the third in-
strument 10C to rotate the first vertebra VB1 and the
fourth vertebra VB4 relative to one another. For example,
the connector 200 may be rotated in a direction indicated
by arrow R about the axis A to rotate the first vertebra
VB1 and the fourth vertebra VB2 about the axis A of the
spine and relative to the second vertebra VB2 and the
third vertebra VB3. Moreover, the first instrument 10A
may be rotated in cooperation with the connector 200 to
rotate the second vertebra VB2 about the axis A of the
spine. The connector 200, and the second instrument
10B and third instrument 10C connected thereto, and the
first instrument 10B may provide counter torque to one
another. For example, the connector 200 and the first
instrument 10A may be rotated in opposite directions
about the axis A of the spine to facilitate correction of the
angular orientation of the first vertebra VB1, the second
vertebra VB2, and the fourth vertebra VB4.
[0042] The exemplary instruments described here in
may be used with any type of bone anchor including, for
example, a monoaxial bone screw, a polyaxial screw, or
a hook. FIGURES 14-16 illustrates an exemplary em-
bodiment of a bone screw 100 having a receiving member
140 that is adjustable relative to the bone engaging shaft
114 of the bone anchor 100 in a first direction and re-
stricted from motion in a second direction. A compression
and restriction member 180 for seating the head 116 of
the bone engaging shaft 114 within the rod receiving
member 140 includes restriction protrusions 192, 194 or
other suitable mechanisms for selectively limiting the
movement of the bone engaging shaft 114 relative to the
receiving member 140. Such a bone anchor is described
in detail in U.S. Patent Application Serial No. 11/073,325,
filed March 4, 2005, entitled Constrained motion Screw
Assembly, incorporated herein by reference.
[0043] The bone engaging shaft 114 may include one
or more bone engagement mechanisms, such as, for ex-
ample, an external thread 118. The receiving member
140 receives the proximal head 116 of the bone anchor
to couple the bone anchor 114 thereto, thereby coupling
the bone to a rod or other element received in the rod-
receiving member 140. In a rest position, the longitudinal
axis 122 of the bone anchor aligns with a longitudinal
axis 142 extending through the receiving member 140.
The bone engaging shaft 114 is pivotable relative to the
receiving member 140 about the proximal head 116 in
one or more selected directions to angulate the longitu-
dinal axis 122 relative to the longitudinal axis 142. The
bone anchor 100 further includes one or more compo-

nents, illustrated as the compression and restriction
member 180, for preventing a pivoting movement of the
bone engaging shaft 114 in one or more directions, so
that the bone engaging shaft 114 cannot pivot in all 360
degrees around the receiving member 140, thereby in-
creasing the stability of the screw assembly in one or
more planes. For example, referring to FIGURES 15 and
16, the shaft is pivotable about axis T-T, but constrained
from pivoting about axis R-R. Axis R-R is aligned with
and parallel to the longitudinal axis r-r of the rod 12 in a
selected plane and perpendicular to axis T-T, intersecting
T-T at pivot point P, and may be substantially parallel to
the longitudinal axis r-r of a rod to be received in the
receiving portion 140.
[0044] The anchor head 116 of the bone engaging
shaft 114 may be configured to facilitate controlled ad-
justment of the bone engaging shaft 114 relative to the
receiving member 140 of the bone screw assembly. For
example, the illustrative anchor head 116 may be sub-
stantially spherical and include curved side surfaces 161,
162 that are shaped to permit pivoting of the bone en-
gaging shaft 114 relative to the receiving member 140 in
one or more selected directions. The curved side surfac-
es 161, 162 are preferably curved in three-dimensions
to facilitate rotation of the bone engaging shaft 114 rel-
ative to the receiving member 140. The illustrative anchor
head 116 further includes two opposed flat side surfaces
163, 165 for constraining the pivoting movement to the
one or more selected directions. The flat surfaces 163,1
65 preferably extend substantially parallel to the longitu-
dinal axis 122 of the shaft 114. While the illustrative em-
bodiment shows two opposed flat side surfaces 163, 165,
one skilled in the art will recognize that the head can have
any suitable number of flat surfaces or other selected
feature for limiting the path of the shaft 114 relative to
the receiving portion 140 about any selected axis or axes.
The top surface 167 of the anchor head 116 may be a
generally planar surface to facilitate seating of the anchor
within the rod-receiving portion 140 of the screw assem-
bly. The anchor head 116 may also have surface textur-
ing, knurling and/or ridges.
[0045] The illustrative bone screw 100 further includes
a compression and restriction member 180 for seating
the anchor head 116 within the rod-receiving portion 140
of the screw 100 and for cooperating with the flat surfaces
163, 165 to constrain the movement of the anchor portion
relative to the rod-receiving portion 140. The compres-
sion and restriction member 180 preferably forms a prox-
imal rod seat 182 for seating a rod or other spinal fixation
element and an opposed distal anchor seat 197 for en-
gaging the anchor head 116. The illustrative compression
and restriction member 180 includes a cap 181 and re-
stricting protrusions 192, 194 that extend from a lower
surface 184 of the cap 181. The restricting protrusions
192, 194 form a track-like region 197 for receiving the
anchor head 116 therebetween. The restricting protru-
sions 192, 194 are configured to mate with the flat sur-
faces 163, 165 of the anchor head 116 when the bone
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screw 100 is assembled to guide and constrain the piv-
oting movement of the anchor head 116 relative to the
receiving member 140. The illustrative restricting protru-
sions 192, 194 restrict movement of the anchor head 116
about axis T-T through a plane that is parallel to the flat
faces 163, 165 of the proximal head 116 and the protru-
sions 192, 194.
[0046] In illustrative embodiment, the plane through
which the bone engaging shaft 114 pivots is preferably
defined by the longitudinal axis r-r of a rod inserted in the
receiving member 140 when the bone screw 100 is as-
sembled and the longitudinal axis 142 of the receiving
member 142. However, one skilled in the art will recog-
nize that the screw 100 may also be made to pivot in one
or more other directions relative to the rod-receiving
member 140.
[0047] The illustrated bone screw 100 facilitates posi-
tioning of the spinal rod 12 relative to the receiver member
140 by permitting the receiver member 140 to pivot rel-
ative to the shaft 114 about axis T-T, (e.g., the receiver
member 140 is movable in the sagittal plane). Moreover,
the illustrated bone screw 100 facilitates adjustment of
the angular orientation of the vertebra in which the bone
screw is implanted by an instrument connected to the
bone anchor 100, such as the exemplary instrument 10
described above. For example, the bone screw 100 pro-
vides stability in the transverse plane by restricting piv-
oting of the receiver member 140 about the axis R-R.
The stability of the bone screw in the transverse plane
facilitates movement of the bone screw 100 and vertebra
in the transverse plane, e.g., facilitates rotation of the
bone anchor 100 and the vertebra about axis R-R.
[0048] Figure 17A & 17B illustrate an alternative em-
bodiment of an instrument 210 for manipulating a verte-
bra. The exemplary instrument 210 includes an elongate
shaft 212 including a pair of fingers 250A, 250B posi-
tioned at the distal end of the shaft 212. A first finger 250A
is movable relative to a second finger 50B to allow the
fingers 250A, 250B to capture a portion of a bone anchor
60 there-between. In the exemplary embodiment, for ex-
ample, the first finger 250A may be pivotably connected
by a hinge 251 to the shaft 212 and the second finger
250B is integral to the shaft 212. The first finger 250A is
movable between a first position, illustrated in FIGURE
17A, in which the first finger 250A is spaced apart from
the second finger 250B to allow the fingers 250A, 250B
to receive a portion of a bone anchor 60 there-between,
and a second position, illustrated in FIGURE 17B, in
which the first finger 250A is proximate the second figure
250B to retain the portion of bone anchor between the
fingers 250A,B.
[0049] A lever arm 261 or other actuation mechanism
may be coupled to the first finger 250A to facilitate move-
ment of the first finger 250A between the first and second
position. The lever arm 261, in the exemplary embodi-
ment, is coupled to the first finger 250A through a plurality
of pivot points, e.g. hinges 251, 253, 258. The lever arm
261 may be moved towards or away from the shaft 212

to move the first finger 250A between the first and second
positions. A leaf spring 263, or other spring, may be pro-
vided to bias the lever arm 261 away from the shaft 212,
as illustrated in FIGURE 17A. A latch 265 may be pro-
vided at the proximal end of the shaft 212 to selectively
retain the lever arm 261 in contact with the shaft 212, as
illustrated in FIGURE 17B.
[0050] While the instruments and methods of the
present invention have been particularly shown and de-
scribed with reference to the exemplary embodiments
thereof, those of ordinary skill in the art will understand
that various changes may be made in the form and details
herein without departing from the spirit and scope of the
present invention. Those of ordinary skill in the art will
recognize or be able to ascertain many equivalents to
the exemplary embodiments described specifically here-
in by using no more than routine experimentation. Such
equivalents are intended to be encompassed by the
scope of the present invention and the appended claims.
[0051] In an aspect of the present invention, there is
provided an instrument for manipulating a vertebra, the
instrument comprising:

an inner shaft having a proximal end, a distal end
and a lumen extending between the proximal end
and the distal end,
a pair of fingers disposed at the distal end of the inner
shaft, and
an outer sleeve disposed about the inner shaft, the
inner shaft movable relative to the outer sleeve be-
tween a first position in which the fingers are ad-
vanced beyond a distal end of the outer sleeve and
a second position in which a substantial portion of
the fingers are disposed within the sleeve, the fin-
gers, when in the first position, configured to capture
a spinal rod receiving member of the bone anchor
therebetween, the fingers, when in the second posi-
tion, configured to retain the spinal rod receiving
member of the bone anchor therebetween to permit
rotation of the bone anchor and a vertebra in which
the bone anchor is engaged by manipulation of the
instrument.

[0052] The outer sleeve may include a connection el-
ement configured to engage a connector for connecting
the instrument to another instrument. The connection el-
ement may be configured to permit polyaxial motion of
the instrument relative to the connector. The connection
element may be at least partially spherical in shape. The
fingers may separate when moved to the first position.
The outer sleeve may include a projection on an surface
thereof, the projection positioned at the distal end of the
outer sleeve to facilitate separation of the fingers as the
fingers are moved to the first position. The instrument
may further comprise a plunger positioned within the out-
er sleeve at a proximal end of the outer sleeve, the plung-
er engageable with the inner shaft and operable to move
the fingers to the first position. The instrument may further
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comprise a spring connected to the inner shaft and the
outer sleeve, the spring biasing the fingers to the first
position.
[0053] In another aspect of the present invention, there
is provided a system for manipulating one or more ver-
tebra, the system comprising:

a first instrument having a distal end configured to
engage a first bone anchor connected to a first ver-
tebra,
a second instrument having a distal end configured
to engage a second bone anchor connected to a
second vertebra, and
a connector connecting the first instrument and the
second instrument, the connector including a first
receiving element for receiving the first instrument
and a second receiving element for receiving the
second instrument, the first receiving element being
adjustable relative to the second receiving element.

[0054] The first instrument may be angularly adjusta-
ble relative to the first receiving member. The second
instrument may be angularly adjustable relative to the
second receiving member. The connector may include a
first arm pivotably connected to second arm, the connec-
tor being movable between an open position in which a
first end of the first arm is separated from a first end of
the second arm and a closed position in which the first
end of the first arm is coupled to the first end of the second
arm. The connector may further comprise a latch for cou-
pling the first end of the first arm to the first end of the
second arm. At least one of the first arm and the second
arm may include a plurality of teeth for engaging a plu-
rality of teeth on the first receiving element.
[0055] In another aspect of the present invention, there
is provided a method of manipulating a vertebra, the
method comprising:

connecting a first bone anchor to a first vertebra,
connecting a second bone anchor to a second bone
anchor, positioning a spinal rod in a receiving mem-
ber of the first bone anchor and in a receiving mem-
ber of the second bone anchor,
connecting a first instrument to the receiving member
of the first bone anchor, and
manipulating the first instrument to rotate first bone
anchor and the first vertebra relative to the second
vertebra.

[0056] The method may further comprise inserting a
driver instrument through the first instrument, advancing
the driver instrument into engagement with a closure
mechanism of the first bone anchor, and manipulating
the driver instrument to tighten the closure mechanism
to restrict motion of the spinal rod relative to first bone
anchor. The step of manipulating the driver instrument
to tighten the closure mechanism may occur after ma-
nipulating the first instrument to rotate first bone anchor

and the first vertebra relative to the second vertebra. The
method may further comprise connecting a third bone
anchor to the second vertebra, the third bone anchor po-
sitioned opposite the second bone anchor; connecting a
second instrument to the receiving member of the third
bone anchor; and manipulating the first instrument and
the second instrument to rotate the first vertebra and the
second vertebra relative to one another. The method may
further comprise connecting a second instrument to the
receiving member of the second bone anchor; coupling
a connector to the first instrument and to the second in-
strument; moving the connector to manipulate the first
instrument and the second instrument to rotate the first
vertebra and the second vertebra relative to one another.
The method may further comprise connecting a third
bone anchor to a third vertebra, the third bone anchor
positioned opposite the first bone anchor and the second
bone anchor relative to an axis of the vertebrae; connect-
ing a third instrument to the receiving member of the third
bone anchor; and manipulating the connector and the
third instrument to rotate the first vertebra and the second
vertebra relative to the third vertebra. The third vertebra
may be interposed between the first vertebra and the
second vertebra. At least one of the first instrument and
the second instrument may be angularly adjustable rel-
ative to the connector. The method may further comprise
adjusting a first receiving element of the connector rela-
tive to a second receiving element of the connector, and
positioning the first instrument in the adjusted first receiv-
ing element. The first bone anchor may be a monoaxial
screw. The receiving member of the first bone anchor
may be adjustable relative to a bone engaging shaft of
the first bone anchor in a first direction and restricted from
motion in a second direction. The second direction may
be oriented generally perpendicular to a longitudinal axis
of the spinal rod.
[0057] In another aspect of the present invention, there
is provided a method for manipulating a vertebra com-
prising:

engaging a first bone anchor to a first vertebra, the
receiving member of the first bone anchor being ad-
justable relative to a bone engaging shaft of the first
bone anchor in a first direction and restricted from
motion in a second direction,
connecting a first instrument to the receiving member
of the first bone anchor, and moving the first instru-
ment in a direction approximately parallel to the sec-
ond direction to manipulate first bone anchor and the
first vertebra.

Claims

1. A system for manipulating one or more vertebra, the
system comprising:

a first bone anchor which can be connected to
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a first vertebra,
a second bone anchor which can be connected
to a second bone anchor,
a spinal rod which can be positioned in a receiv-
ing member of the first bone anchor and in a
receiving member of the second bone anchor,
a first instrument which can be connected to the
receiving member of the first bone anchor,
a second instrument which can be connected to
the receiving member of the second bone an-
chor, and
a connector which can be coupled to the first
instrument and to the second instrument,
in which:

• the first instrument can be manipulated to
rotate the first bone anchor and the first ver-
tebra relative to the second vertebra,
• the connector can be moved to manipulate
the first instrument and the second instru-
ment to rotate the first vertebra and the sec-
ond vertebra relative to one another, and
• the receiving member of the first bone an-
chor is adjustable relative to a bone engag-
ing shaft of the first bone anchor in a first
direction and restricted from motion in a sec-
ond direction.

2. The system of claim 1, wherein at least one of the
first instrument and the second instrument is angu-
larly adjustable relative to the connector.

3. The system of claim 1, wherein the second direction
is oriented generally perpendicular to a longitudinal
axis of the spinal rod.

4. The system of any preceding claim, in which the first
bone anchor comprises a compression and restric-
tion member for seating a head of the bone engaging
shaft within the rod receiving member, the compres-
sion and restriction member including restriction pro-
trusions for selectively limiting the movement of the
bone engaging shaft relative to the receiving mem-
ber.

5. The system of any preceding claim, in which the bone
engaging shaft of the first bone anchor is pivotable
relative to the receiving member about a proximal
head of the bone anchor in one or more selected
directions to angulate a longitudinal axis of the bone
anchor relative to a longitudinal axis extending
through the receiver member.

6. The system of claim 5, in which the first bone anchor
further includes a compression and restriction mem-
ber for preventing a pivoting movement of the bone
engaging shaft in one or more directions.

7. The system of either of claims 5 or 6, in which the
shaft is pivotable about an axis T-T, but constrained
from pivoting about an axis R-R, in which axis R-R
is aligned with and parallel to a longitudinal axis r-r
of the rod and perpendicular to the axis T-T, inter-
secting axis T-T at a pivot point P.

8. The system of any preceding claim, in which the head
of the first bone anchor is substantially spherical and
includes curved side surfaces that are shaped to per-
mit pivoting of the bone engaging shaft relative to
the receiving member in one or more selected direc-
tions.

9. The system of claim 8, in which the head of the first
bone anchor includes two opposed flat side surfaces
for constraining the pivoting movement to the one or
more selected directions.

10. The system of claim 9, in which the flat surfaces ex-
tend substantially parallel to a longitudinal axis of the
shaft.

11. The system of either of claims 9 or 10, in which the
first bone anchor includes a compression and restric-
tion member for seating a head of the bone anchor
within the rod-receiving portion and for cooperating
with the flat surfaces to constrain the movement of
the anchor portion relative to the rod-receiving por-
tion.

12. The system of claim 11, in which the compression
and restriction member includes a cap and restricting
protrusions that extend from a lower surface of the
cap.

13. The system of claim 12, in which the restricting pro-
trusions form a track-like region for receiving the an-
chor head therebetween.

14. The system of either of claims 12 or 13, in which the
restricting protrusions are configured to mate with
the flat surfaces of the anchor head when the bone
screw is assembled to guide and constrain the piv-
oting movement of the anchor head relative to the
receiving member.

15. The system of any one of claims 12 to 14, in which
the restricting protrusions restrict movement of the
anchor head about an axis T-T through a plane that
is parallel to the flat faces of the proximal head and
the protrusions.
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