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(57) ABSTRACT 

A fastener and a bone ?xation assembly for the internal ?xa 
tion of vertebral bodies such as a pedicle screW is provided 
Which alloWs a detachable tulip to be provisionally locked to 
a pedicle screW, While separately, the rod securely locks to the 
tulip. According to one exemplary embodiment, the tulip 
assembly includes a tulip body and an inner tulip member, the 
tulip body having a non-circular surface disposed on an outer 
surface. Additionally, a fastener is coupled to the tulip assem 
bly and positionable to retain the tulip assembly on the head 
of a screW. Further, a cap having an outer surface and a 
plurality of inner protrusions is provided, Wherein the plural 
ity of inner protrusions are con?gured to mateably connect to 
the non-circular surface on the tulip body to compress the 
tulip assembly and secure a rod. 
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POLYAXIAL PEDICLE SCREW ASSEMBLY 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a Continuation Application of 
US. application Ser. No. 11/342,420, ?led Jan. 30, 2006, 
Which application claims the bene?t under 35 USC § 119(e) 
of US. Provisional Patent Application Nos. 60/ 648,796 ?led 
Jan. 31, 2005; 60/658,972 ?led Mar. 4, 2005; and 60/701 ,543 
?led Jul. 22, 2005 each titled “Oval TWist Polyaxial Pedicle 
ScreW Assembly”, Which applications are incorporated 
herein by reference in their entireties. 

FIELD 

[0002] The present system and method relate to bone ?xa 
tion devices. More particularly, the present system and 
method provide for a screW assembly con?gured to facilitate 
the internal ?xation of vertebral bodies. 

BACKGROUND 

[0003] Various devices for internal ?xation of bone seg 
ments in the human or animal body are knoWn in the art. One 
type of system is a pedicle screW system, Which is sometimes 
used as an adjunct to spinal fusion surgery, and Which pro 
vides a means of gripping a spinal segment. A conventional 
pedicle screW system comprises a pedicle screW, a rod-receiv 
ing device, and a rod. The pedicle screW includes an exter 
nally threaded stem and a head portion. The rod-receiving 
device couples to the head portion of the pedicle screW and 
receives a rod (commonly referred to as a distraction rod). 
TWo such systems are inserted into respective vertebrae and 
adjusted to distract and/or stabiliZe a spinal column, for 
instance during an operation to correct a herniated disk. The 
pedicle screW does not, by itself, ?xate the spinal segment, but 
instead operates as an anchor point to receive the rod-receiv 
ing device, Which in turn receives the rod. One goal of such a 
system is to substantially reduce and/or prevent relative 
motion betWeen the spinal segments that are being fused. 
[0004] Although conventional prior art pedicle screW sys 
tems exist, they lack features that enhance and/or bene?t 
neWer, minimally invasive surgery (MIS) techniques that are 
more commonly being used for spinal surgeries. It has been 
suggested that one possible advantage of an MIS approach is 
that it can decrease a patient’s recovery time. 
[0005] Conventional pedicle screW systems and even more 
recently designed pedicle screW systems have several draW 
backs. Some of these pedicle screW systems are rather large 
and bulky, Which may result in more tissue damage in and 
around the surgical site When the pedicle screW system is 
installed during surgery. The prior art pedicle screW systems 
have a rod-receiving device that is pre-operatively coupled or 
attached to the pedicle screW. In addition, some of the prior art 
pedicle screW systems include numerous components that 
must all be carefully assembled together. Further, traditional 
pedicle screW systems are pre-operatively assembled, Which 
makes these systems more di?icult to install and maneuver in 
a spinal operation Where MIS techniques are used. 

SUMMARY 

[0006] According to one exemplary embodiment, the tulip 
assembly includes a tulip body, an inner tulip member, and a 
cap, Wherein one or more protruding compression features 
exist at the interface betWeen the cap and the tulip body to 
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compress the tulip body When the cap is engaged. Addition 
ally, according to one exemplary embodiment, a fastener is 
coupled to the tulip assembly and positionable to retain the 
tulip assembly on the head of a screW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The accompanying draWings illustrate various 
exemplary embodiments of the present system and method 
and are a part of the speci?cation. Together With the folloWing 
description, the draWings demonstrate and explain the prin 
ciples of the present system and method. The illustrated 
embodiments are examples of the present system and method 
and do not limit the scope thereof. 
[0008] FIG. 1 is an isometric vieW of a tulip assembly 
coupled to a pedicle screW according to one exemplary 
embodiment. 
[0009] FIG. 2 is an exploded vieW shoWing the cap, the tulip 
assembly, a rod, and the screW of the exemplary embodiment 
illustrated in FIG. 1. 
[0010] FIG. 3 is a side vieW ofa pedicle screW, according to 
one exemplary embodiment. 
[0011] FIG. 4A is a perspective vieW of an assembled tulip 
assembly, according to one exemplary embodiment. 
[0012] FIG. 4B is an exploded perspective vieW of the 
components of the exemplary tulip assembly of FIG. 4A, 
according to one exemplary embodiment. 
[0013] FIG. 4C is an exploded cross-sectional vieW of the 
tulip assembly of FIG. 4A, according to one exemplary 
embodiment. 
[0014] FIGS. 5A and 5B are various perspective vieWs 
illustrating potential components of the caps, according to 
one exemplary embodiment. 
[0015] FIG. 6 is a perspective vieW of an alternative tulip 
con?guration, according to one exemplary embodiment. 
[0016] FIG. 7 is a How chart illustrating a method of secur 
ing a tulip assembly and a rod onto a pedicle screW, according 
to one exemplary embodiment. 

[0017] FIG. 8A is an enlarged cross sectional vieW of the 
pedicle screW and tulip assembly in a further assembled posi 
tion, according to one exemplary embodiment. 
[0018] FIG. 8B is an isometric vieW ofthe assembly ofFIG. 
8A further including a rod contained in the saddle, according 
to one exemplary embodiment. 

[0019] FIG. 8C is an enlarged cross sectional vieW of the 
pedicle screW and tulip assembly in a further assembled posi 
tion With the cap partially rotated to provide a provisional 
lock of the tulip assembly to the head of the screW in accor 
dance With one exemplary embodiment. 

[0020] FIG. 8D is an isometric vieW ofthe assembly ofFIG. 
8C, further including the cap in a retained position to lock the 
rod to the tulip assembly in accordance With one exemplary 
embodiment. 

[0021] In the draWings, identical reference numbers iden 
tify similar elements or acts. The siZes and relative positions 
of elements in the draWings are not necessarily draWn to scale. 
For example, the shapes of various elements and angles are 
not draWn to scale, and some of these elements are arbitrarily 
enlarged and positioned to improve draWing legibility. Fur 
ther, the particular shapes of the elements as draWn, are not 
intended to convey any information regarding the actual 
shape of the particular elements, and have been solely 
selected for ease of recognition in the draWings. Throughout 
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the drawings, identical reference numbers designate similar 
but not necessarily identical elements. 

DETAILED DESCRIPTION 

[0022] The present speci?cation describes a system and a 
method for separately locking the orientation of a tulip 
assembly relative to a pedicle screW and locking a positional 
location of a rod in the tulip assembly. Further, according to 
one exemplary embodiment, the present speci?cation 
describes the structure of a tulip assembly con?gured to be 
placed on the head of a pedicle screW after placement of the 
pedicle screW in a patient’s body and con?gured to receive 
and positionally secure a top loaded rod. Further details of the 
present exemplary system and method Will be provided 
beloW. 

[0023] By Way of example, pedicle screW systems may be 
?xed in the spine in a posterior lumbar fusion process via 
minimally invasive surgery (MIS) techniques. The systems 
are inserted into the pedicles of the spine and then intercon 
nected With rods to manipulate (e.g., correct the curvature, 
compress or expand, and/or structurally reinforce) at least 
portions of the spine. Using the MIS approach to spinal ?xa 
tion and/ or correction surgery has been shoWn to decrease a 
patient’s recovery time and reduce the risks of folloW-up 
surgeries. 
[0024] The ability to ef?ciently perform spinal ?xation 
and/ or correction surgeries using MIS techniques is enhanced 
by the use of pedicle screW systems provided in accordance 
With the present exemplary systems and methods, Which sys 
tems and methods provide a number of advantages over con 
ventional systems. For example, a pedicle screW system in 
accordance With one embodiment of the present exemplary 
system and method provides the advantage that the pedicle 
screW may be inserted into the bone Without being pre-opera 
tively coupled With the rod-coupling assembly (hereinafter 
referred to as a tulip assembly). This is advantageous because 
the surgeon often needs to do other inter-body Work after 
inserting the pedicle screW, but before attaching the larger and 
bulkier tulip assembly. Such an advantageous pedicle screW 
system may be even more crucial When using MIS techniques 
because the inter-body spatial boundaries in Which the sur 
geon must Work may be quite limited. 
[0025] In addition to accommodating the neW MIS 
approach to lumbar fusion, poly-axial pedicle screW systems 
in accordance With several embodiments of the present sys 
tem and method remedy problems common to existing art. 
First, ‘tulip splaying’; Which is a post-operative problem of a 
stressed rod forcing open the tulip and thus disassembling the 
implanted polyaxial pedicle screW construct is eliminated. 
Second, pain due to soft-tissue irritation from bulky or high 
pro?led systems is reduced or eliminated. 
[0026] Further, pedicle screW systems in accordance With 
several embodiments of the present system and method 
advantageously alloW a user to initially ?x (e.g., lock) the 
tulip assembly to the pedicle screW at a desired angle before 
fully locking the rod, thereby facilitating compression and 
distraction of the spinal segments. Initially locking the tulip 
assembly to the pedicle screW means that at least one of the 
components of the tulip assembly is manipulated to grip 
and/ or clamp onto the pedicle screW to reduce and/ or prevent 
any translational and/or rotational movement of the tulip 
assembly relative to the pedicle screW. The ability to initially 
lock the tulip assembly to the pedicle screW may facilitate the 
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surgeon in performing compression and/ or distraction of vari 
ous spinal and/or bone sections. 
[0027] The term “distraction,” When used herein and When 
used in a medical sense, generally relates to joint surfaces and 
suggests that the joint surfaces move perpendicular to one 
another. HoWever When “traction” and/ or “distraction” is per 
formed, for example on spinal sections, the spinal sections 
may move relative to one another through a combination of 
distraction and gliding, and/ or other degrees of freedom. 
[0028] Additionally, as used herein, and in the appended 
claims, the term “non-circular” shall be meant to be under 
stood as any surface pro?le that has a varying radius When 
measured from a single point. Consequently, any oval, helical 
cam, ellipsoid, or other non-circular graduated surface shall 
be considered, for purposes of the present application, as a 
non-circular surface. 
[0029] Another advantageous feature of at least one 
embodiment of the present exemplary system and method is 
that an all-inclusive tulip assembly that can be coupled to the 
head portion of the pedicle screW intra-operatively is dis 
closed. This advantageous tulip assembly may include the 
aspects or features that enable the tulip assembly to be ini 
tially locked onto the head portion of the pedicle screW and 
then to further ?nally lock the rod into the tulip assembly. In 
one exemplary embodiment, the tulip assembly is initially 
locked onto the head portion of the pedicle screW after the rod 
has been received in the tulip assembly. This advantageous 
tulip assembly may decrease the complexity of the pedicle 
screW system installation by reducing the installation to 
essentially a seven-step process including, inserting the 
pedicle screW into bone, initially snapping the tulip assembly 
onto the pedicle screW, inserting the rod into the tulip assem 
bly, placing the cap on the tulip assembly to capture the rod in 
the tulip assembly, rotating the cap to a ?rst position to posi 
tionally lock the tulip assembly to the head of the pedicle 
screW, compressing and/or distracting spinal segments, and 
then rotating the cap to a second position to ?nally lock the 
rod to the tulip assembly. In addition to accommodating the 
neW MIS approach to spinal correction and/or fusion, the 
present exemplary system and method are con?gured to 
eliminate instances of cross-threading and/or post-operative 
tulip splaying, Which occurs When the amount of stress/ strain 
in rod, Which may be caused by post-operative back ?exion 
forces open the tulip assembly and eventually leads to the 
disassembly and/ or the failure of the pedicle screW system. 
[0030] In the folloWing description, certain speci?c details 
are set forth in order to provide a thorough understanding of 
various embodiments of the present polyaxial pedicle screW 
system. HoWever, one skilled in the relevant art Will recogniZe 
that the present exemplary system and method may be prac 
ticed Without one or more of these speci?c details, or With 
other methods, components, materials, etc. In other instances, 
Well-knoWn structures associated With pedicle screWs have 
not been shoWn or described in detail to avoid unnecessarily 
obscuring descriptions of the embodiments of the invention. 
[0031] Unless the context requires otherWise, throughout 
the speci?cation and claims Which folloW, the Word “com 
prise” and variations thereof, such as, “comprises” and “com 
prising” are to be construed in an open, inclusive sense, that is 
as “including, but not limited to.” 
[0032] Reference in the speci?cation to “one embodiment” 
or “an embodiment” means that a particular feature, structure, 
or characteristic described in connection With the embodi 
ment is included in at least one embodiment. The appearance 
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of the phrase “in one embodiment” in various places in the 
speci?cation are not necessarily all referring to the same 
embodiment. Furthermore, the particular features, structures, 
or characteristics may be combined in any suitable manner in 
one or more embodiments. 

Exemplary Structure 

[0033] FIGS. 1 and 2 shoW the present pedicle screW and 
tulip assembly (10) according to various exemplary embodi 
ments. As illustrated in FIGS. 1 and 2, the pedicle screW and 
tulip assembly (10) includes a pedicle screW (12) having a 
threaded portion (14), a head portion (16) and an interface 
(15) for driving the screW. The threaded portion (14) is con 
?gured to be af?xed to the bone of a patient during spine 
surgery. Additionally, as illustrated in FIGS. 1 and 2, the 
present exemplary screW and tulip assembly includes a tulip 
assembly (18) having a tulip body (20), an expansion/con 
traction member or fastener (22; FIG. 4B), and an inner tulip 
member (24). As illustrated in FIG. 2, a rod (26) is positioned 
to be placed in the inner tulip member (24) of the tulip assem 
bly (18) during use. Speci?cally, the exemplary tulip body 
(20) illustrated in FIG. 2 has an upper region (28), Which 
includes a rod receiving channel (30) in Which the rod (26) is 
positioned in the ?nal assembly. Further, as shoWn in FIGS. 1 
and 2, the present exemplary pedicle screW and tulip assem 
bly (10) incorporate a cap (40) con?gured to aid in the cou 
pling of the rod (40) to the tulip assembly (18), and to aid in 
coupling the tulip assembly to the pedicle screW (12). Further 
details of the exemplary structural con?guration of each com 
ponent of the present exemplary pedicle screW and tulip 
assembly (10) Will be provided beloW With reference to FIGS. 
3 through 6. 
[0034] FIG. 3 is a side vieW of an exemplary pedicle screW, 
according to one exemplary embodiment. As illustrated in 
FIG. 3, the pedicle screW (12) includes an elongated, threaded 
portion (14) and a head portion (16). Although pedicle screWs 
(12) are generally knoWn in the art, the head portions (16) 
may be of varying con?gurations depending on What type of 
tulip assembly (18) is to be coupled to the pedicle screW (12). 
The head portion (16) of the present exemplary pedicle screW 
(12) includes a driving feature (15) and a maximum diameter 
portion (126). The driving feature (15) of the present exem 
plary pedicle screW (12) permits the screW to be inserted into 
a pedicle bone and/or other bone. According to one exem 
plary embodiment, the pedicle bone is a part of a vertebra that 
connects the lamina With a vertebral body. Additionally, 
according to the present exemplary embodiment, the driving 
feature (15) can be used to adjust the pedicle screW (12) prior 
to or after the tulip assembly (106) is coupled to the pedicle 
screW (12). In the illustrated embodiment, the head portion 
(16) of the pedicle screW (12) is coupled to the threaded 
portion (14) and includes a generally spherical surface (127) 
With a truncated or ?at top surface (128). 
[0035] In one exemplary embodiment, the pedicle screW 
(12) is cannulated, Which means a channel (130) (shoWn in 
dashed lines and extending axially through the pedicle screW 
(12)) extends through the entire length of the pedicle screW 
(12). The channel (130) alloWs the pedicle screW (12) to be 
maneuvered over and receive a Kirschner Wire, commonly 
referred to as a K-Wire. The K-Wire is typically pre-positioned 
using imaging techniques, for example, ?uoroscopy imaging, 
and then used to provide precise placement of the pedicle 
screW (12). While the pedicle screW (12) illustrated in FIG. 3 
includes a number of components, numerous variations may 
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be made including, but in no Way limited to, varying the type 
of driving feature (15), varying the head shape, varying mate 
rials, varying dimensions, and the like. 
[0036] As mentioned, the pedicle screW and tulip assembly 
(10; FIG. 1) includes a tulip assembly (18) con?gured to 
securely couple both the head (16) of the pedicle screW (12) 
and a rod (26). FIGS. 4A, 4B, and 4C illustrate a perspective 
vieW, an exploded vieW, and an exploded cross-sectional 
vieW, respectively, of an exemplary tulip assembly (18). 
[0037] As illustrated in the assembled vieW of FIG. 4A, the 
exemplary tulip assembly (18) includes an upper portion (28) 
and a loWer portion (29). According to one exemplary 
embodiment, the upper portion (28) includes a number of 
features con?gured to receive and couple a rod (26) thereto. 
Speci?cally, as illustrated in FIG. 4A, the upper portion (28) 
of the tulip assembly (18) includes a rod receiving channel 
(30) de?ned by the tulip body (20) and the inner tulip member 
(24) positioned Within the inner bore (402; FIG. 4B) of the 
tulip body (20). According to one exemplary embodiment, the 
upper portion of the rod receiving channel (30) is slightly 
smaller than the diameter of a rod (26; FIG. 2) con?gured to 
be retained therein. Further, the rod receiving channel (30) is 
formed With an increasing tapered Width as the rod receiving 
channel progresses toWard the loWer portion (29). According 
to this exemplary embodiment, the initial placement of the 
rod (26; FIG. 2) in the rod receiving channel (30) Will require 
an initial force to overcome the slight interference ?t as the 
rod progresses doWn the rod receiving channel. The slight 
interference ?t Will provide a temporary lock of the position 
of the rod (26; FIG. 2), While alloWing a surgeon to slideably 
translate the rod Within the tulip assembly (18). 
[0038] In addition to the rod receiving channel (30), the 
upperportion (28) of the tulip body (20) can include a number 
of features that aid in the coupling of the cap (40) and the ?nal 
locking of the rod (26; FIG. 2). Speci?cally, as illustrated in 
the present exemplary embodiment, the upper portion of the 
tulip body (20) may include a cap retention member (400) and 
a non-circular compression surface (36). According to one 
exemplary embodiment, described in further detail beloW, the 
cap retention member (400) is con?gured to interact With 
components located on the underside of the cap (40) to main 
tain the cap coupled to the tulip body (20) during installation. 
As shoWn, the position of the cap retention member (400) 
de?nes a groove (38) con?gured to receive one or more tabs 
formed on the cap (40). By incorporating a single groove (38) 
and a tab coupling system to couple the cap (40) to the tulip 
body (20), the present exemplary system avoids the issues 
associated With cross-threading the cap during installation, 
While providing resistance to splaying of the tulip body. The 
compression tab (38) is disposed in the groove (38) con?g 
ured to receive the one or more retention tabs. 

[0039] According to the present exemplary embodiment, 
any number of non-circular compression surfaces (36) may 
be formed in the groove (38) to interact With one or more 
graduated compression tabs (46; FIG. 5B) formed on the 
underside of the cap (40). According to one exemplary 
embodiment, the one or more graduated compression tabs 
(46; FIG. 5B) are con?gured to be positioned in the groove 
(38) When the cap (40) is secured on the tulip body (20). 
According to this exemplary embodiment, described in fur 
ther detail beloW, When the cap (40) is rotated, While engaged 
on the tulip body (20), the graduated compression tabs (46; 
FIG. 5B) selectively engage the non-circular compression 
surface (36), creating an interference. Consequently, the 
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upper portion (28) of the tulip body (20) and the inner tulip 
member (24) are compressed, thereby securing a rod con 
tained Within the rod receiving channel (30). While the 
present exemplary system and method are described in the 
context of mating compression tabs being present on the cap 
(40) and a corresponding non-circular compression surface 
on the tulip body (20), alternative con?gurations may be used 
to effect the described compression of the tulip body. Speci? 
cally, according to one alternative embodiment, the graduated 
compression tabs (46) may be present on the cap (40) Without 
mating features existing on the tulip body (20). According to 
this exemplary embodiment, tWisting of the cap (40) can 
cause the graduated compression tabs (46) to exert a com 
pressive force directly on a circular surface of the groove (38) 
of the tulip body (20). Conversely, the non-circular compres 
sion surface (38) formed in the groove (38) may indepen 
dently create an interference ?t With a cap (40) that has 
non-graduated compression tabs (46) 
[0040] Additionally, according to one exemplary embodi 
ment, one or more compression relief(s) (410) may be formed 
in the tulip body. The compression relief(s) (410) reduces the 
amount of material that is typically present in the sideWall of 
the tulip body (20). Consequently, the force required to 
induce bending in the sideWall of the tulip body (20) during 
compression of the upperportion (28) of the tulip body (20) is 
reduced, facilitating a lock of the rod (26; FIG. 2) Within the 
tulip assembly (18). Additionally, according to one exem 
plary embodiment, selective placement of the compression 
reliefs (410) may modify the point Where bending of the tulip 
body (20) occurs When the cap (40) is engaged. As illustrated 
in FIG. 4A, compression relief(s) are formed in the tulip body 
beloW the bottom of the rod receiving channel (30). Accord 
ing to this exemplary embodiment, the location of the com 
pression reliefs (410) cause bending to begin at the reliefs, 
thereby ensuring constriction about a majority of the rod (26). 
[0041] In addition to the features described above, the 
present exemplary tulip body (20) also includes a number of 
features in the loWer portion (29) that facilitate reception of a 
pedicle screW head portion (16; FIG. 2) and the ability to lock 
the orientation of the tulip assembly (18) relative to the 
pedicle screW (12). According to one exemplary embodiment 
illustrated in FIG. 5C, the tulip body (20) includes a bore 
(402), a ring expansion channel (405), and a tapered retention 
bore (415). 
[0042] According to one exemplary embodiment, the bore 
(402) is con?gured to facilitate assembly of the tulip assem 
bly (18) before being placed onto the head portion (16; FIG. 
3) of the pedicle screW (12; FIG. 3). In one embodiment, the 
inner tulip member (24) and the split ring fastener (22) por 
tion of the tulip assembly (18) may be inserted into the tulip 
body (20) upWard through the bore (402) or through the loWer 
portion (29) of the tulip body (20). Additionally, once the tulip 
assembly (18) is pre-operatively assembled, the bore (402) 
facilitates reception of the head portion (16; FIG. 3) of the 
pedicle screW (12; FIG. 3) during the initial coupling of the 
tulip assembly (18) to the pedicle screW, as Will be described 
in further detail beloW. 

[0043] Moreover, as is described beloW, the tulip body (20) 
includes a ring expansion channel (405) and a tapered reten 
tion bore (415) con?gured to interact With the split ring fas 
tener (22) during reception and ?xation of the head portion 
(16; FIG. 3) ofthe pedicle screW (12; FIG. 3). As illustrated in 
FIG. 4C, the ring expansion channel (405) has a maximum 
diameter suf?ciently large to receive the split ring fastener 

Jan. 15, 2009 

(22) and accommodate expansion of the split ring fastener as 
it receives the head portion (16; FIG. 3) of the pedicle screW 
(12; FIG. 3). 
[0044] Further, the tapered retention bore (415) is con?g 
ured to interact With a seating taper (470) of the split ring 
fastener. According to one exemplary embodiment, the tulip 
assembly (18) may be positionally ?xed relative to the pedicle 
screW (12), at least partially, by forcing the split ring fastener 
(22) along the tapered retention bore (415). According to one 
exemplary embodiment, interaction betWeen the tapered 
retention bore (415) and the seating taper (470) constricts the 
split ring fastener (22) about the head portion (16) of the 
pedicle screW (12), positionally ?xing the tulip assembly (18) 
relative to the pedicle screW. 
[0045] The exploded vieWs of FIGS. 4B and 4C further 
illustrate the internal components of the tulip assembly (18) 
including the inner tulip member (24) and the expansion/ 
contraction member (22), referred to hereafter as the split ring 
fastener (22). 
[0046] As shoWn in FIGS. 4B and 4C, the inner tulip mem 
ber (24) includes a main body (425) having an inner bore 
(406) formed therein. The inner bore (406) is substantially 
concentric With the bore (402) of the tulip body (20) When 
assembled. Additionally, the inner bore (406) is at least par 
tially de?ned by a head receiving taper (430) forming an inner 
surface of the main body (425). 
[0047] Further, as illustrated in FIG. 4C, the main body 
(425) includes at least one extension (440) protruding there 
from, terminating in a top surface (445). The shape of the at 
least one extension (440) in conjunction With the main body 
(425) further de?nes a rod seat (420) con?gured to receive 
and interface With the rod (26; FIG. 2). According to one 
exemplary embodiment, the main body (425) and the exten 
sion(s) (440) are siZed to be received in the bore (402) of the 
tulip body (20) and to be rotatable Within the tulip body (20). 
The rod seat (420), along With the inner Wall of the extension 
(s) (440), operates in cooperation With the tulip body (20) to 
receive, capture, and eventually positionally lock the rod (26; 
FIG. 2) in the tulip assembly (18). The bottom surface of the 
inner tulip member (24) forms a split ring interface (450) 
con?gured to engage the split ring fastener (22) and force the 
split ring fastener doWn in the bore (402) of the tulip body 
(20), according to one exemplary embodiment. As men 
tioned, the doWnWard force imparted on the split ring fastener 
(22) by the split ring interface (450) causes an interaction 
betWeen the tapered retention bore and the seating taper, 
resulting in a forced contraction of the split ring fastener (22) 
on the head portion (16; FIG. 3) ofthe pedicle screW (12; FIG. 
3) suf?cient to lock the relative angular position of the tulip 
body (20) With respect to the pedicle screW (12; FIG. 3). 
[0048] FIGS. 4B and 4C also illustrate the split ring fas 
tener (22), according to one exemplary embodiment. As 
shoWn, the split ring fastener (22) includes a main member 
body (460) having an expansion gap (32) formed therein. 
According to one exemplary embodiment, the expansion gap 
(32) is con?gured to facilitate the expansion and contraction 
of the split ring fastener (22) Without causing undue stresses 
on the member material. In addition to the expansion gap 
(32), the split ring fastener (22) includes a head receiving 
ori?ce (462) that is con?gured to be concentrically aligned 
With the inner bore (460) of the inner tulip member (24) and 
the bore (402) of the tulip body (20) When assembled. 
According to one exemplary embodiment, the head receiving 
ori?ce (462) includes a loWer head interfacing surface (465) 
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con?gured to receive the head portion (16; FIG. 3) of the 
pedicle screw (12; FIG. 3) and further be retained on the head 
portion of the pedicle screW by the tulip body (20) during a 
reduction step, as Will be described in further detail beloW. 

[0049] Additionally, as illustrated in FIGS. 4B and 4C, the 
split ring fastener (22) includes a seating taper (470) formed 
in the member body (460). According to one exemplary 
embodiment, seating taper (470) coincides With the taper 
retention bore (415) of the tulip body (20). Accordingly, the 
seating taper (470) is con?gured to be forced Within the taper 
retention bore (415), by interaction betWeen the split ring 
interface (450) of the inner tulip member (24) and the engage 
ment surface (455). When the split ring fastener (22) is forced 
Within the tapered retention bore (415), a mechanical advan 
tage is created su?icient to lock the relative angular position 
of the tulip body (20) With respect to the pedicle screW (12). 
Particularly, the seating taper (470) of the split ring fastener 
(22) frictionally contacts the taper retention bore (415) of the 
tulip body (20), causing a contraction of the split ring fastener 
(22). In one exemplary embodiment, the split ring fastener 
(22) is fabricated to be elastically expandable and contractible 
Within the range of operations described herein. While the 
expansion/ contraction member of the present exemplary sys 
tem is described herein as a split ring fastener (22), tulip 
assembly (18) can be coupled to the spherical head of the 
pedicle screW (12; FIG. 3) by any number of fasteners includ 
ing, but in no Way limited to, a collet, a split ring, or other 
acceptable fastener having features similar to those described 
above. 

[0050] FIGS. 5A and 5B are various vieWs ofa cap illus 
trating both external and internal features of the cap (40) 
according to one exemplary embodiment. As illustrated in the 
perspective vieW of FIG. 5A, the cap (40) may include any 
number of tool mating features con?gured to facilitate the 
imparting of a rotational or other mechanical force on the cap 
(40) during installation, manipulation, and/or removal. 
According to the exemplary embodiment illustrated in FIG. 
5A, the cap (40) may include a recessed driving feature con 
?gured to receive a mating tool. 
[0051] Turning to FIG. 5B, the underside of the cap (40) 
includes a number of internal features. According to the 
exemplary embodiment illustrated in FIG. 5B, the underside 
of the cap (40) may include, but is in no Way limited to, an 
inner bore (48) that is interrupted by one or more graduated 
compression tabs (46) and a plurality of inclined planes (44) 
protruding into the inner bore (48). According to one exem 
plary embodiment, described in further detail beloW, the cap 
(40) is con?gured to engage the tulip body (20; FIG. 4A) via 
a number of cut-outs that correspond to the graduated com 
pression tabs (46). When the cap (40) is rotated on the tulip 
body (20; FIG. 4A), the graduated compression tabs (46) are 
translated in the groove (38) and retained by the cap retention 
members (400; FIG. 4A) of the tulip body (20). Further, as 
described in detail beloW, rotation of the cap (40) causes the 
inclined planes (44) and the graduated compression tabs (46) 
to engage portions of the tulip assembly (18), thereby 
securely coupling the tulip assembly (18; FIG. 4A) to the 
pedicle screW (12; FIG. 2), and coupling the rod (26; FIG. 2) 
to the tulip assembly. 
[0052] While the above-mentioned tulip assembly (18) has 
been described in detail, any number of modi?cations in 
shape and feature combination may be made While still adher 
ing to the teachings of the present exemplary system and 
method. For example, an alternative tulip housing (600) is 
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illustrated in FIG. 6. As shoWn, the alternative tulip housing 
(600) does not include the compression relief (410; FIG. 4A). 
Rather, the housing of the alternative embodiment illustrated 
in FIG. 6 has substantially smooth outside Walls on the tulip 
body (20). Further, as illustrated in FIG. 6, the alternative 
tulip housing (600) has an exaggerated cap retention member 
(400'). According to the alternative embodiment illustrated in 
FIG. 6, the exaggerated cap retention member (400') per 
forms the function of both the cap retention member (400; 
FIG. 4A) and the non-circular compression surface (3 6) of the 
exemplary embodiment illustrated in FIG. 4A. Speci?cally, 
the exaggerated cap retention member (400') illustrated in 
FIG. 6 can provide interference induced compression on the 
alternative tulip housing (600) due to interaction betWeen the 
graduated compression tabs (46; FIG. 5B) and the exagger 
ated cap retention members (400'). Further detail of the func 
tion and operation of the exemplary tulip assembly (18) Will 
be described beloW With reference to FIGS. 7-8D. 

Exemplary Method 

[0053] FIG. 7 illustrates one method for installing the 
exemplary pedicle screW and tulip assembly (10; FIG. 1), 
according to one exemplary embodiment. As illustrated in 
FIG. 7, the present exemplary method for installing the 
pedicle screW and tulip assembly (10; FIG. 1) includes insert 
ing one or more pedicle screWs in a patient’s spinal system 
(step 700). Once the one or more pedicle screWs are inserted 
in a patient’s spinal system, the tulip assembly (18; FIG. 1) is 
installed over the head of the pedicle screW (step 710). With 
the tulip assembly snapped over the head of the pedicle screW, 
the rodmay be inserted into the tulip assembly (step 720). The 
cap may then be placed onto the tulip assembly containing the 
rod (step 730). After the cap is placed on the tulip assembly, 
the cap may be partially rotated to lock the position of the 
tulip relative to the pedicle screW (step 740). The cap may 
then be fully rotated to engage the graduated compression 
tabs of the cap With the non-circular compression surface of 
the tulip assembly to lock the rod position in the tulip assem 
bly (step 750). Further details of each step of the present 
exemplary method Will be provided beloW With reference to 
FIGS. 8A through 8D. 
[0054] As illustrated in FIG. 7, the ?rst step of the exem 
plary method is to insert one or more pedicle screWs in a 
patient’s spinal system (step 700) corresponding to a desired 
number of pedicle screW and tulip assembly systems (10; 
FIG. 1). The placement and/or number of pedicle screW and 
tulip assembly systems (10; FIG. 1) to be used in a patient 
may be pre-operatively determined based on a pre-operative 
examination of the patient’s spinal system using non-invasive 
imaging techniques knoWn in the art, such as x-ray imaging, 
magnetic resonance imaging (MRI), and/or ?uoroscopy 
imaging, for example. Any additional preparation or Work is 
done in order to ensure that the screW (12) is ?rmly implanted 
in the proper location in the patient for the particular spine 
surgery being performed. 
[0055] With the one or more pedicle screWs inserted into a 
patient’s spinal system (step 700), the tulip assembly may be 
snapped over the head of a previously inserted pedicle screW 
(step 710), as illustrated in FIG. 8A. According to one exem 
plary embodiment, the tulip assembly (18) may be intra 
operatively (i.e., during surgery) coupled to the head portion 
(16) of the pedicle screW (12) and may be maneuverable to 
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achieve a desired placement, orientation, and/ or angularposi 
tion of the tulip assembly (18) relative to the pedicle screw 
(12). 
[0056] According to one exemplary embodiment, When the 
tulip assembly (18) is snapped onto the head portion (16) of 
the pedicle screW (12), the loWer head interfacing surface 
(465; FIG. 4C) of the split ring fastener (22) mates With the 
head portion (16) of the pedicle screW (12). As the tulip 
assembly (18) is pushed onto the head portion (16) of the 
pedicle screW (12), the split ring fastener (22) expands and 
snaps onto the head portion (16). The split ring fastener (22) 
is initially pushed up into the bore (402; FIG. 4C) of the tulip 
body (20), as described above. The bore (402; FIG. 4C) in the 
loWer portion (29; FIG. 4A) of the tulip body (20) permits the 
split ring fastener (22) to ?oat in the bore until it makes 
contact With ring expansion channel (405; FIG. 4C). Altema 
tively stated, as the split ring fastener (22) is pushed upWards 
inside of the tulip body (20) by the head portion (16) of the 
pedicle screW (12), the split ring fastener (22) expands until 
suf?cient clearance is present for the split ring fastener to 
expand and snap around the head portion (16) of the screW 
(12). At this point of the installation method, the tulip assem 
bly (106) may be rotationally coupled to the head portion (16) 
of the pedicle screW (12). Speci?cally, as illustrated in FIG. 
8A, the compressible ring collapses about the head portion of 
the pedicle screW in such a Way to produce a friction ?t; such 
that the screW maintains poly-axial movement relative to the 
tulip assembly (18), but requires an appropriate applied force 
to thus pivot. 
[0057] As illustrated in FIG. 8A, a reduction step may be 
performed to someWhat constrict the split ring fastener (22) 
against the head portion (16) of the pedicle screW (12). With 
the split ring fastener (22) coupled to the loWer half of the 
head portion (16) of the pedicle screW (12), lifting of the tulip 
assembly (18) aWay from the pedicle screW (12) Will cause the 
seating taper (470) of the split ring fastener (22) to engage the 
tapered retention bore (415) of the tulip body. This engage 
ment Will cause the split ring fastener (22) to initially constrict 
around the head portion (16) of the pedicle screW (12). 
[0058] During the reduction step, the inner tulip member 
(24) remains positioned against an inner Wall of the tulip body 
(20). Alternatively, the inner tulip member (24) may also be 
inserted at this time into the bore (402; FIG. 4C) if the inner 
tulip member is separate. The inner tulip member (24) may, 
according to one exemplary embodiment, have a mating outer 
surface corresponding With the inner surface of the bore (402; 
FIG. 4C). The split ring fastener (22) is cylindrical, Which 
alloWs it to move freely Within the bore (402; FIG. 4C) in a 
free state. It may therefore be rotated or tilted at various 
angles as desired for the particular patient and for proper 
connecting to the rod to What the desired angle as determined 
by the physician during the surgical procedure. 
[0059] Once the tulip assembly (18) is disposed on the 
pedicle screW (12), the tulip assembly may then be rotated to 
achieve a desired orientation With respect to the pedicle screW 
so that the tulip assembly (18) may receive a rod (26; FIG. 2). 
It is understood that the relative angular position of a ?rst tulip 
assembly (18) to a ?rst pedicle screW (12) may be different 
from the relative orientation of other pedicle screW and tulip 
assembly (10; FIG. 1) located elseWhere on a patient’s spine. 
In general, the relative, angular position of the tulip assembly 
(18) to the pedicle screW (12) alloWs the surgeon to selectively 
and independently orient and manipulate the tulip assemblies 
(20) of each pedicle screW and tulip assembly (10; FIG. 1) 
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installed into the patient to achieve and/or optimiZe the goals 
of the surgical procedure, Which may involve compressing, 
expanding, distracting, rotating, reinforcing, and/or other 
Wise correcting an alignment of at least a portion of a patient’s 
spine. 
[0060] Once the tulip assembly (18) is positioned, the rod 
can be snapped into the rod slot of the tulip (step 720; FIG. 7). 
As illustrated in FIG. 8B, the rod receiving channel (3 0) in the 
tulip body (20) is smaller in Width than the rod (26). Conse 
quently, the rod (26) elastically expands the rod receiving 
channel (3 0) in the tulip as the rod passes doWn the rod slot, as 
illustrated by the arroWs (47). According to one exemplary 
embodiment, the rod receiving channel (3 0) of the tulip 
assembly (18) has a concavity machined in the Walls at the 
proper ?nal rod position that captures the rod by alloWing 
recovery of the elastic deformation of the rod receiving chan 
nel. The concavity is siZed such that the rod (26) is still free to 
slide along its axis in the tulip assembly (18). 
[0061] With the rod (26) inserted in the rod receiving chan 
nel (30), the cap is placed over the rod and tulip assembly 
(step 730; FIG. 7). FIG. 8C illustrates the cap (40) engaged 
With the tulip assembly (18). As illustrated, When the cap (40) 
engages the tulip assembly, the graduated compression tabs 
(46; FIG. 5B) are aligned With the upper groove (38; FIG. 4B) 
of the tulip body. Additionally, as illustrated in FIG. 8C, When 
the cap (40) is placed over the tulip assembly (18), the 
inclined planes (44) are positioned adjacent to the top surface 
(445) of the inner tulip member (24). 
[0062] After the cap (40) is placed on the tulip assembly 
(18), the cap can be partially rotated to lock the angular 
position of the tulip assembly relative to the pedicle screW 
(step 740; FIG. 7).As illustrated in FIG. 8C, partial rotation of 
the cap (40) on the tulip assembly (18) causes the inclined 
planes (44) of the cap to engage the top surface (445) of the 
inner tulip member (24). As the inclined planes (44) engage 
the top surface (445) of the inner tulip member (24), they 
impart a doWnWard force, as illustrated by the doWnWard 
arroWs in FIG. 8C. The doWnWard force imparted on the top 
surface (445) of the inner tulip member (24) is translated 
through the inner tulip member and acts upon the split ring 
fastener (22). As the split ring interface (450) of the inner tulip 
member (24) contacts the engagement surface (455) of the 
split ring fastener (22), the split ring fastener is forced further 
into the tapered retention bore (415) of the tulip body (20). As 
mentioned previously, forcing the split ring fastener (22) 
doWn the tapered retention bore (415) engages the seating 
taper (470) and the tapered retention bore, Which compresses 
the split ring fastener about the screW head and rigidly locks 
the tulip assembly (18) to the pedicle screW (12). HoWever, 
according to one exemplary embodiment, the rod (26) is still 
free to translate along its axis in the tulip assembly. 
[0063] Next, the cap is further rotated to engage the gradu 
ated compression tabs (46) of the cap (40) With the non 
circular compression surface (36) of the tulip body (step 750; 
FIG. 7). As illustrated in FIG. 8D, When the cap (40) is rotated 
the graduated compression tabs (46) on the cap (40) slide into 
the groove (38) of the tulip body (20) to further retain the cap 
(40) on the tulip assembly (18) and to engage the non-circular 
compression surface (36). 
[0064] As shoWn in FIGS. 7C and 7D, engagement of the 
non-circular compression surface (36) and the graduated 
compression tabs (46) causes a compression along the direc 
tion of arroWs 57, 58, of the rod receiving channel (30; FIG. 
4C). As the rod receiving channel is compressed, the rod (26) 
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is rigidly locked to the tulip assembly (18). More particularly, 
according to one exemplary embodiment, rotation of the cap 
(40) creates a force that is applied in the direction shoWn by 
arroW 54 to push the rod (26) doWn into the tulip body (20). 
This is done preferably by rotating the cap (40) as shoWn by 
the arroW (52). As the inner tulip member (24) is pressed 
doWn into the tulip body (20), a compression force at arroWs 
58 is applied to the inner tulip member to more solidly press 
against the rod (26) and greatly increase the gripping force 
With Which the rod is held. The inner surface of the tulip body 
(20) has a shape con?gured to apply pressure to the outer 
portions of the inner tulip member (24). This may be 
achieved, for example, by having a taper in the inner surface 
of the tulip body (20) so that pressure is applied against the 
inner tulip member (24) as it is depressed into the tulip body 
(20). Alternatively, the inner tulip member (24) may have a 
slightly increasing taper in its outer diameter so that addi 
tional pressure is applied as the inner tulip member is pressed 
into the straight Wall of the inner portion of the tulip body 
(20). Additional alternative shapes may also be provided by 
Which increased frictional pressure on the rod (26) is provided 
as the inner tulip member is pressed into the tulip body (20) as 
shoWn at arroWs 58. 

[0065] Additionally, as the rod (26) and the inner tulip 
member (24) are pressed doWn into the tulip body (20), the 
extensions (440) are compressed, further increasing the com 
pression on the head portion (16) of the pedicle screW (12). 
Consequently, completing the rotation of the cap (40) 
securely locks the rod (26) in the tulip assembly (18), While 
?nally locking the relative position of the tulip assembly 
relative to the pedicle screW (12). 

[0066] The preceding description has been presented only 
to illustrate and describe the present method and system. It is 
not intended to be exhaustive or to limit the present system 
and method to any precise form disclosed. Many modi?ca 
tions and variations are possible in light of the above teaching. 
[0067] The foregoing embodiments Were chosen and 
described in order to illustrate principles of the system and 
method as Well as some practical applications. The preceding 
description enables others skilled in the art to utiliZe the 
method and system in various embodiments and With various 
modi?cations as are suited to the particularuse contemplated. 
It is intended that the scope of the present exemplary system 
and method be de?ned by the folloWing claims. 

1. A pedicle screW assembly comprising: 
a threaded screW, the screW having a threaded portion, a 

spherical head and an interface for driving the screW; 
a tulip assembly including a tulip body and an inner tulip 
member, the tulip body having non-circular surface dis 
posed on an outer surface; 

a fastener coupled to the tulip assembly and positionable to 
retain the tulip assembly on the head of the screW; and 

a cap having an outer surface and a plurality of inner 
protrusions, Wherein said plurality of inner protrusions 
are con?gured to mateably connect to said non-circular 
surface to compress said tulip assembly. 

2. The pedicle screW assembly of claim 1 Wherein said 
fastener comprises a compression ring con?gured to receive 
and be positioned around at least a part of the head portion of 
said threaded screW. 
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3. The pedicle screW assembly of claim 2 Wherein said 
compression ring comprises a split in the ring that permits the 
diameter of the ring to vary from a ?rst, larger diameter to a 
second, smaller diameter. 

4. The pedicle screW assembly of claim 1, Wherein said 
tulip body comprises an internal Wall region de?ning a bore; 

said bore being con?gured to receive said fastener and said 
inner tulip member. 

5. The pedicle screW assembly of claim 4, Wherein: 
said bore extends from a top region of the tulip to a loWer 

region of the tulip; 
said bore is siZed to receive said spherical head of said 

screW; and 
said bore includes an expansion channel shaped to facili 

tate coupling of said fastener to said spherical head of 
said screW When inserted in said bore. 

6. The pedicle screW assembly of claim 5, Wherein said 
expansion channel further comprises a seating taper disposed 
on a loWer portion of said expansion channel; and 

a taper disposed on a loWer portion of said fastener corre 
sponding to said seating taper; 

Wherein said seating taper and said taper on said fastener 
are con?gured to constrict said fastener about said 
spherical head of said screW. 

7. The pedicle screW assembly of claim 1, Wherein said cap 
further comprises a plurality of protruding members on an 
inner surface of said cap; 

Wherein said protruding members are con?gured to selec 
tively engage said inner tulip member and impart a trans 
lating force on said inner tulip member. 

8. The pedicle screW assembly of claim 7, Wherein said 
protruding members comprise inclined planes. 

9. The pedicle screW assembly of claim 7, Wherein said 
inner tulip member is coupled in said tulip body adjacent to 
said fastener such that doWnWard translation of said inner 
tulip member translates said fastener into a seating taper. 

10. The pedicle screW assembly of claim 9, Wherein said 
protruding members are con?gured to impart a translating 
force on said inner tulip member suf?cient to seat said fas 
tener in said seating taper lock an angular position of said 
tulip assembly relative to said threaded screW. 

11. The pedicle screW assembly of claim 7, Wherein said 
cap has a ?rst position and a second retained position; 

Wherein said ?rst position engages said protruding mem 
bers and said inner tulip member to lock a relative angle 
betWeen said tulip assembly and said threaded screW; 
and 

Wherein said second retained position engages said inner 
protrusions With said non-circular surface to compress 
said tulip assembly to lock a rod Within said tulip assem 
bly. 

12. The pedicle screW assembly of claim 1, Wherein said 
tulip body further comprises at least one compression relief 

13. The pedicle screW assembly of claim 1, further com 
prising a coupling member formed on said tulip body; 

Wherein said coupling member de?nes a single channel, 
said non-circular surface being disposed in said channel; 
and 

Wherein said inner protrusions in said cap connect to and 
are rotated in said channel. 

14. The pedicle screW assembly of claim 1, Wherein said 
cap further comprises a tool receiving driving feature. 

15. A tulip assembly con?gured to be coupled to a head of 
a bone ?xation device comprising: 
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an outer member including a non-circular surface; 
at least one inner member disposed in said outer member, 

said at least one inner member being con?gured to ?x 
said tulip assembly to said head of a bone ?xation 
device; 

a channel formed in said tulip assembly to receive a rod; 
and 

a cap having an outer surface and a plurality of inner 
protrusions, Wherein a ?rst set of said plurality of inner 
protrusions is con?gured to mateably connect to said 
non-circular surface to compress said channel. 

16. The tulip assembly of claim 15, Wherein said at least 
one inner member further comprises: 

a ?rst inner member disposed in a loWer portion of said 
outer member; 

a second inner member disposed in an upper portion of said 
outer member; 

Wherein said ?rst inner member is elastically expandable to 
receive said head of a bone ?xation device; and 

Wherein said second inner member is con?gured to interact 
With said rod When said channel is compressed. 

17. The tulip assembly of claim 16, Wherein said second 
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said inner protrusions With said non-circular surface to 
compress said tulip assembly to lock a rod Within said 
tulip assembly. 

20. The pedicle screW assembly of claim 19, Wherein: 
said bore extends from a top region of the tulip to a loWer 

region of the tulip; 
said bore is siZed to receive said spherical head of said 

screW; and 
said bore includes an expansion channel shaped to facili 

tate coupling of said fastener to said spherical head of 
said screW When inserted in said bore; 

Wherein said expansion channel further comprises a seat 
ing taper disposed on a loWer portion of said expansion 
channel, and a taper disposed on a loWer portion of said 
fastener corresponding to said seating taper, Wherein 
said seating taper and said taper on said fastener are 
con?gured to constrict said fastener about said spherical 
head of said screW. 

21. The pedicle screW assembly of claim 19, Wherein said 
?rst group of said inner protrusions comprise inclined planes. 

22. The pedicle screW assembly of claim 19, Wherein said 
inner tulip member is coupled in said tulip body adjacent to 
said split ring fastener such that doWnWard translation of said 
inner tulip member translates said split ring fastener into a 
seating taper. 

inner member comprises: 
a main body; 
at least one extension proximally protruding from said 
main body; 

an inner bore formed in a distal end of said main body; and 
a compression surface formed on a distal end of said main 

body; 
Wherein said compression surface is con?gured to contact 

said ?rst inner member and selectively seat said ?rst 
inner member in a seating taper, said seating taper being 
con?gured to constrict said ?rst inner member about 
said head of a bone ?xation device to ?x a position of 
said tulip assembly relative to said bone ?xation device. 

18. The tulip assembly of claim 17, Wherein said cap has a 
?rst position and a second retained position; 

Wherein said ?rst position is con?gured to engage a second 
set of said plurality of inner protrusions With said ?rst 
inner member to seat said ?rst inner member and to lock 
a relative angle betWeen said tulip assembly and said 
threaded screW; and 

Wherein said second retained position engages said ?rst set 
of said plurality of inner protrusions With said non 
circular surface to compress said channel to lock a rod 
Within said tulip assembly. 

19. A pedicle screW assembly comprising: 
a threaded screW, the screW having a threaded portion, a 

spherical head and an interface for driving the screW; 
a tulip assembly including a tulip body and an inner tulip 
member, the tulip body including an inner surface and an 
outer surface, said inner surface de?ning a bore for 
receiving said inner tulip member, and a non-circular 
surface disposed on said outer surface; 

a split ring fastener coupled to the tulip assembly and 
positionable to retain the tulip assembly on the head of 
the screW; and 

a cap having an outer surface and a plurality of inner 
protrusions, Wherein said cap has a ?rst position and a 
second retained position, Wherein said ?rst position 
engages a ?rst group of said inner protrusions With said 
inner tulip member to lock a relative angle betWeen said 
tulip assembly and said threaded screW, and Wherein 
said second retained position engages a second group of 

23. The pedicle screW assembly of claim 19, Wherein said 
tulip body further comprises at least one compression relief. 

24. The pedicle screW assembly of claim 19, further com 
prising a coupling member formed on said tulip body; 

Wherein said coupling member de?nes a single channel, 
said non-circular surface being disposed in said channel; 
and 

Wherein said second group of inner protrusions in said cap 
connect to and are rotated in said channel. 

25. A method of ?xing a tulip assembly to a pedicle screW 
comprising: 

inserting said pedicle screW into a bone, said pedicle screW 
including a head portion; 

expanding a ?rst inner member of said tulip assembly over 
a head portion of said pedicle screW after said pedicle 
screW is inserted into a bone; 

inserting a rod in said tulip assembly; 
coupling a cap to a single channel of said tulip assembly; 
rotating said cap to a ?rst position to ?x an angle of said 

tulip assembly; and 
rotating said cap to a second position to compress an outer 

housing of said tulip assembly to lock said rod in said 
tulip assembly. 

26. The method of claim 25, Wherein rotating said cap to a 
?rst position to ?x an angle of said tulip assembly comprises: 

engaging a protrusion on said cap With a ?rst inner member 
of said tulip assembly to generate a compressive force on 
said inner member; 

transmitting said compressive force through said inner 
member to a second inner member, Wherein said com 
pressive force seats said second inner member in a seat 
ing taper. 

27. The method of claim 26, Wherein rotating said cap to a 
second position to compress an outer housing of said tulip 
assembly to lock said rod in said tulip assembly comprises: 

engaging a compression tab of said cap With a non-circular 
surface of said outer housing to create interference; 
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wherein said interference compresses said outer housing to 30. A tulip assembly comprising: 
frictionally secure said rod in said tulip. a tulip body; and 

28. The method of claim 27, Wherein said interference an lnner tullP member; 
Wherein said tulip body includes a non-circular surface 

disposed on an outer surface, said non-circular surface 
being con?gured to interact With a cap to compress said 
tulip body about a rod, securely coupling said rod. 

further compresses said ?rst inner member about said rod. 
29. A cap for compressing a tulip assembly comprising: 
an inner bore; and 

a plurality of graduated tabs con?gured to compress said 
tulip assembly. * * >x< * * 


