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LOCKABLE PEDCLE EASTENER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. Not Applicable. 

TECHNICAL FIELD 

0002. The embodiments described and claimed herein 
relate to a spinal fixation system comprising a multi-axial 
pedicle Screw that is operable to be locked in a mono-axial 
position. 

BACKGROUND ART 

0003 Various spinal fixation systems involving connect 
ing fastener elements (e.g., pedicle screws) to elongated Sup 
ports (e.g., fixation rods) for the purposes of vertebral fixation 
have been proposed. Two varieties include mono-axial fas 
tener elements and multi-axial fastener elements. Both have 
distinct benefits. Accordingly, there is a need for spinal fixa 
tion systems involving connecting fastener elements (e.g., 
pedicle Screws) to elongated Supports (e.g., fixation rods) that 
offer the benefits of both mono-axial elements and multi 
axial elements. 

BRIEF SUMMARY 

0004. The embodiments described and claimed herein 
relate to a spinal fixation system that includes a body and a 
fastener, wherein a pressure cap is operable to provide the 
benefits of both a multi-axial assembly and a mono-axial 
assembly. In one embodiment, the spinal fixation system 
comprises at least one screw having a screw head at a proxi 
mal end and wherein the screw head comprises a Substantially 
spherical Surface. It also comprises at least one body, wherein 
the body has a proximal portion and a distal portion. The 
proximal portion comprises a rod receiving channel for 
receiving a fixation rod, an external attachment feature, and a 
pressure cap disposed at a distal end of the proximal portion 
wherein a distal end of the pressure cap comprises an interior 
Surface contoured to fit against the Substantially spherical 
Surface of the screw head. The distal portion comprises an 
internal attachment feature for engaging the external attach 
ment feature of the proximal portion, wherein the engaging of 
the internal attachment feature with the external attachment 
feature secures the upper body to the lower body, a screw head 
receiving chamber disposed at a distal end of the distal por 
tion for retaining the screw head within the body, and an 
external Surface operable to engage a drive tool that operates 
to join the internal attachment feature with the external 
attachment feature and further cause the pressure cap to apply 
a bias against the screw head. The screw head receiving 
chamber allows for multi-axial movement of the body in 
relation to the screw when the pressure cap is disengaged 
from the screw head. And the body can be secured in a 
mono-axial position in relation to the screw when the pressure 
cap is biased against the screw head. 
0005. In another embodiment, the spinal fixation system 
comprises at least one screw having a screw head at a proxi 
mal end and wherein the screw head comprises a Substantially 
spherical Surface, and at least one body comprising a rod 
receiving channel for receiving a fixation rod, an internal 
attachment feature, and a screw head receiving chamber dis 
posed at a distal end of the body for retaining the screw head 
within the body. The spinal fixation system further comprises 
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at least one pressure cap disposed at a proximal end of the 
screw head receiving chamber. The pressure cap comprises a 
distal end with an interior Surface contoured to fit against the 
Substantially spherical Surface of the screw head for engaging 
the screw head, an external attachment feature for engaging 
the internal attachment feature of the body, wherein the 
engaging of the internal attachment feature with the external 
attachment feature secures the body to the pressure cap and 
allows the pressure cap to travel distally until the distal end is 
biased against the screw head, and an internal Surface oper 
able to engage a driving tool operable to adjust the position of 
the pressure cap in a proximal or distal direction. The screw 
head receiving chamber allows for multi-axial movement of 
the body in relation to the screw when the pressure cap is 
disengaged from the screw head. And the body is secured in a 
mono-axial position in relation to the screw when the pressure 
cap is biased against the screw head. 
0006. In another embodiment, the spinal fixation system 
comprises at least one screw having a screw head at a proxi 
mal end and wherein the screw head comprises a Substantially 
spherical Surface and at least one body. The body has a proxi 
mal end and a distal end and further comprises a rod receiving 
channel for receiving a fixation rod wherein the rod receiving 
channel is disposed adjacent the proximal end of the body, 
and a screw head receiving chamber disposed adjacent the 
distal end of the body. The rod receiving channel and the 
screw head receiving chamber are operatively connected. The 
spinal fixation system further comprises a pressure cap for 
engaging the screw head. The pressure cap comprises a proxi 
mal portion disposed at least partially within the rod receiving 
channel, a distal portion disposed at least partially within the 
screw head receiving chamber, at least two lateral sides 
extending from the proximal portion to the distal portion, a 
screw head interface disposed adjacent to the distal portion of 
the pressure cap, a rod receiving Surface disposed proximal to 
the screw head interface, and an aperture extending from the 
rod receiving surface to the screw head interface. The pres 
sure cap is operable to travel from within the rod receiving 
channel towards the screw head receiving chamber of the 
body when the fixation rod or a tool is used to apply a distal 
bias to the rod receiving surface such that the screw head 
interface of the pressure cap is biased against the screw head 
in the screw head receiving chamber. The spinal fixation 
system also comprises a locking mechanism for securing the 
pressure cap in a biased position against the screw head. The 
screw head receiving chamber allows for multi-axial move 
ment of the body in relation to the screw when the pressure 
cap is disengaged from the screw head. And the body is 
secured in a mono-axial position in relation to the screw when 
the pressure cap is biased against the Screw head. 
0007. In another embodiment, the spinal fixation system 
comprises at least one fastener having a fastener head at a 
proximal end, and at least one body. The body comprises arod 
receiving channel for receiving a fixation rod, a pressure cap 
for engaging the fastenerhead, and a fastener head receiving 
chamber for retaining the fastener head within the body. The 
fastenerhead receiving chamber allows formulti-axial move 
ment of the body in relation to the fastener when the pressure 
cap is disengaged from the fastenerhead. The body is secured 
in a mono-axial position in relation to the fastener when the 
pressure cap is biased against the fastener head. 
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BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0008. These and other features, aspects, objects, and 
advantages of the embodiments described and claimed herein 
will become better understood upon consideration of the fol 
lowing detailed description, appended claims, and accompa 
nying drawings where: 
0009 FIG. 1 is a perspective view illustrating one embodi 
ment of a lockable fastener assembly: 
0010 FIG. 2 is a longitudinal cross-sectional view of a 
lockable fastener assembly and fixation rod; 
0011 FIG. 3 is a longitudinal cross-sectional view of a 
lockable fastener assembly and fixation rod; 
0012 FIG. 4 is a longitudinal cross-sectional view of a 
lockable fastener assembly: 
0013 FIG. 5 is a longitudinal cross-sectional view of a 
lockable fastener assembly: 
0014 FIG. 6 is a longitudinal cross-sectional view of a 
lockable fastener assembly: 
0015 FIG. 7 is a perspective view of a lockable fastener 
assembly. 
0016. It should be understood that the drawings are not 
necessarily to Scale and that the embodiments are sometimes 
illustrated by graphic symbols, phantom lines, diagrammatic 
representations and fragmentary views. In certain instances, 
details which are not necessary for an understanding of the 
embodiments described and claimed herein or which render 
other details difficult to perceive may have been omitted. It 
should be understood, of course, that the inventions described 
herein are not necessarily limited to the particular embodi 
ments illustrated. Indeed, it is expected that persons of ordi 
nary skill in the art may devise a number of alternative con 
figurations that are similar and equivalent to the embodiments 
shown and described herein without departing from the spirit 
and scope of the claims. 
0017. Like reference numerals will be used to refer to like 
or similar parts from Figure to Figure in the following 
detailed description of the drawings. 

DETAILED DESCRIPTION 

0018 Referring first to FIG. 1, a perspective view illus 
trating one embodiment of a lockable fastener assembly 10 is 
shown. In one embodiment the assembly 10 comprises a 
fastener 12 and a body 14. The fastener 12 may be a screw in 
Some embodiments. In one embodiment, the fastener 12 may 
be a bone screw. And in another embodiment the fastener 12 
may be a bone screw for attachment to a pedicle of a vertebral 
body. In other embodiments the fastener 12 may be any other 
type of fastener for attachment to a bone. In one embodiment, 
such as shown in FIG. 1, the body 14 is further comprised of 
a proximal portion 16 and a distal portion 18. As shown in 
FIG. 1, the proximal portion 16 includes a rod receiving 
channel 20 for receiving a fixation rod. 
0019 FIG. 2 is a longitudinal cross-sectional view of the 
lockable fastener assembly from FIG.1. As can be seen in the 
embodiment shown in FIG. 2, the distal portion 18 includes a 
fastener head receiving chamber 30 for receiving the head 32 
of a fastener 12. The fastener head receiving chamber 30 may 
have a tapered shape that narrows at the distal end of the 
fastener head receiving chamber 30 to fit against the fastener 
head 32. A layer of retaining material 34 may line the interior 
surface of the fastener head receiving chamber 30, wherein 
the retaining material is operable to facilitate retention of the 
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fastener head 32 within the fastener head receiving chamber 
30. The retaining material 34 may be composed of a softer 
grade of material than the material composition of the body 
14 and may provide a friction fit between the fastener head 
receiving chamber 30 and the fastener head 32. In certain 
embodiments, the fastener head receiving chamber 30 may 
further comprise a constriction element, Such as a spring-clip, 
that operates to create afriction fit between an interior surface 
of the fastener head receiving chamber 30 and the fastener 
head 32. In one embodiment, the fastener head 32 may have 
a Substantially spherical shape, wherein the Substantially 
spherical shape may include a flattened proximal face 36, as 
shown in FIG. 2. In one embodiment, the fastener head 32 
may include a drive tool receiving recess 38 for receiving a 
drive tool which operates to drive the fastener into the bone. 
The rod receiving channel 20 and the fastener head receiving 
chamber 30 may be operatively connected to allow a drive 
tool to pass through to the fastener head 32 and apply torque 
thereto. 

0020. Also shown in FIG. 2 is the fixation rod 40 posi 
tioned in the rod receiving channel 20. The fixation rod 40 
rests at the distal end of the rod receiving channel 20. The 
fixation rod 40 can be secured in place in the rod receiving 
channel 20 using a compression element Such as the set Screw 
42 shown in FIG. 2. The set screw 42 may be attached to a 
blocker 44 that is inserted into a blocker receiving portion 47 
of the proximal portion 16. The set screw 42 may include 
external threads 46 for engaging internal threads 48 of the 
blocker. In this embodiment the set screw 42 can be engaged 
by a drive tool for tightening against the fixation rod 40. In this 
way the set screw 42 is operable to retain the fixation rod 40 
in the rod receiving channel 20 and secure the fixation rod 40 
in a fixed position. In other embodiments, the set screw 42 
may be attached to the blocker 44 by attachment means other 
than internal and external threads. And in further embodi 
ments, the compression element for retaining the rod in a 
fixed position may be comprised of a mechanism other than a 
set screw and blocker combination. For example, in some 
embodiments, the proximal portion 16 may include internal 
threads disposed adjacent to the proximal end of the rod 
receiving channel 20. A set screw may then attach directly to 
the proximal portion 16 by attachment via its own external 
threads to the proximal portions internal threads, without the 
need for a blocker. In even further embodiments, the com 
pression element may be configured as a cap that attaches to 
the proximal portion 16. 
0021. As shown in FIG. 2, the proximal portion 16 may 
have an external attachment feature 50 that engages an inter 
nal attachment feature 52 of the distal portion 18. The engage 
ment of the external attachment feature 50 with the internal 
attachment feature 52 secures the proximal portion 16 to the 
distal portion 18. In one embodiment, the external attachment 
feature 50 is an external thread and the internal attachment 
feature 52 is an internal thread. Such threads could be of any 
variety of attachment threads, Such as buttress threads or any 
other thread common in the medical industry. The distal por 
tion 18 may also have an external surface 54 adapted for 
engaging a drive tool. The external Surface 54 may comprise 
multiple flat sides to form a shape Such as octagonal, hexago 
nal, pentagonal, square, or triangle. The external Surface 54 
can be of any other shape or composition Such that it is 
operable to be engaged by a drive tool. 
0022. The embodiment shown in FIG. 2 also includes a 
pressure cap 56 located at the distal end of the proximal 
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portion 16. The pressure cap 56 has an interior surface 58that 
is contoured to fit against the fastener head 32. For example, 
when the fastener head 32 has a substantially spherical shape 
as shown in FIG. 2, the interior surface 58 of the pressure cap 
56 will be contoured to fit against the substantially spherical 
surface of the fastener head 32. When the pressure cap 56 is 
disengaged from the fastener head 32, the fit between the 
interior surface 58 of the pressure cap 56 and the fastenerhead 
32 allows the body 14 to pivot along multiple axes in relation 
to the fastener 12. This multi-axial movement allows the 
fastener to be placed in the vertebral body much easier than a 
mono-axial fixation system. A mono-axial fixation system 
requires very accurate placement of the fastener in order to 
properly seat the fixation rod 40 for connection to another 
fixation assembly. Mono-axial fixation systems require con 
touring of the fixation rod 40 to account for the static place 
ment of the fastener assembly. A multi-axial fastener assem 
bly, such as is available with the fastener assembly of the 
present application, requires less accurate placement of the 
fastener into the vertebral body as well as less contouring of 
the fixation rod 40 to achieve proper installation of the spinal 
fixation system. 
0023. When the pressure cap 56 is biased against the fas 
tener head 32, the body 14 can be secured in a mono-axial 
position in relation to the fastener 12. The pressure cap 56 
may be transitioned from a disengaged position, wherein the 
body 14 retains multi-axial movement in relation to the fas 
tener 12, to a biased position, wherein the body 14 is restricted 
to mono-axial movement in relation to the fastener 12, by a 
multitude of mechanisms. For example, as shown in FIGS. 1 
and 2, the position of the pressure cap 56 may be adjusted in 
alongitudinal direction by rotating the proximal portion 16 in 
relation to the distal portion 18 such that the threaded inter 
face between the two portions causes the pressure cap 56 to 
travel either distally or proximally, depending on the direc 
tion of rotation. When the proximal portion 16 is rotated in a 
direction such that the pressure cap 56 travels in a distal 
direction, the pressure cap 56 will eventually engage the 
fastener head 32. Continued rotation will bias the pressure 
cap 56 against the fastener head 32 and lock the body 14 in a 
biased, mono-axial position. 
0024. Referring now to FIG. 3, a longitudinal cross-sec 
tional view of another embodiment of a lockable fastener 
assembly 60 is shown. In this embodiment the assembly 60 
comprises a fastener12 and abody 62. As in all embodiments, 
the fastener 12 may be a screw, and more specifically, may be 
a bone screw. Or the fastener 12 may be any other type of 
fastener for attachment to a bone. The body 62 includes a rod 
receiving channel 64 for receiving a fixation rod 40. 
0025. As can be seen in the embodiment shown in FIG. 3, 
the body 62 also includes a fastener head receiving chamber 
68 for receiving the head 32 of a fastener 12. The fastener 
head receiving chamber 68 may have a tapered shape that 
narrows at the distal end of the fastenerhead receiving cham 
ber 68 to fit against the fastener head 32. A layer of retaining 
material 70 may line the interior surface of the fastener head 
receiving chamber 68, wherein the retaining material is oper 
able to facilitate retention of the fastener head 32 within the 
fastenerhead receiving chamber 68. The retaining material 70 
may be composed of a softer grade of material than the 
material composition of the body 62 and may provide a fric 
tion fit between the fastener head receiving chamber 68 and 
the fastener head 32. In certain embodiments, the fastener 
head receiving chamber 68 may further comprise a constric 
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tion element, Such as a spring-clip, that operates to create a 
friction fit between an interior surface of the fastener head 
receiving chamber 68 and the fastener head 32. In one 
embodiment, the fastener head 32 may have a substantially 
spherical shape, wherein the Substantially spherical shape 
may include a flattened proximal face 36, as shown in FIG. 3. 
In one embodiment, the fastener head 32 may include a drive 
tool receiving recess 38 for receiving a drive tool which 
operates to drive the fastener 12 into the bone. The rod receiv 
ing channel 64 and the fastener head receiving chamber 68 
may be operatively connected to allow a drive tool to pass 
through to the fastener head 32 and apply torque thereto. 
0026. Also shown in FIG. 3 is the fixation rod 40 posi 
tioned in the rod receiving channel 64. The fixation rod 40 
rests at the distal end of the rod receiving channel 64. The 
fixation rod 40 can be secured in place in the rod receiving 
channel 64 using a compression element Such as the set Screw 
42 shown in FIG. 3. The set screw 42 may be attached to a 
blocker 44 that is inserted into a blocker receiving portion 47 
of the proximal portion 16. The set screw 42 may include 
external threads 46 for engaging internal threads 48 of the 
blocker. In this embodiment the set screw 42 can be engaged 
by a drive tool for tightening against the fixation rod 40. In this 
way, the set screw 42 is operable to retain the fixation rod 40 
in the rod receiving channel 64 and secure the fixation rod 40 
in a fixed position. In other embodiments, the set screw 42 
may be attached to the blocker 44 by attachment means other 
than internal and external threads. And in further embodi 
ments, the compression element for retaining the rod in a 
fixed position may be comprised of a mechanism other than a 
set screw and blocker combination. For example, in some 
embodiments, the body 62 may include internal threads dis 
posed adjacent to the proximal end of the rod receiving chan 
nel 64. A set screw may then attach directly to the body 62 by 
attachment via its own external threads to the body's internal 
threads, without the need for a blocker. In even further 
embodiments, the compression element may be configured as 
a cap that attaches to the proximal end of the body 62. 
(0027. The assembly 60 shown in FIG. 3 also includes a 
pressure cap 72. The pressure cap 72 is comprised of an 
external attachment feature 74, a proximal interior drive tool 
receiving surface 76, and a distal interior surface 78 that is 
contoured to fit against the fastener head 32. For example, 
when the fastener head 32 has a substantially spherical shape 
as shown in FIG. 3, the distal interior surface 78 of the 
pressure cap 72 will be contoured to fit against the substan 
tially spherical surface of the fastener head 32. 
0028. As shown in FIG. 3, the body 62 may have an inter 
nal attachment feature 80 that engages the external attach 
ment feature 74 of the pressure cap 72. The engagement of the 
internal attachment feature 80 with the external attachment 
feature 74 secures the pressure cap 72 to the body 62. In one 
embodiment, the external attachment feature 74 is an external 
thread and the internal attachment feature 80 is an internal 
thread. Such threads could be of any variety of attachment 
threads, such as buttress threads or any other thread common 
in the medical industry. 
0029 When the pressure cap 72 is disengaged from the 
fastenerhead 32, the fit between the distal interior surface 78 
of the pressure cap 72 and the fastener head 32 allows the 
body 62 to pivot along multiple axes in relation to the fastener 
12. This multi-axial movement allows the fastener to be 
placed in the vertebral body much easier than a mono-axial 
fixation system. A mono-axial fixation system requires very 
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accurate placement of the fastenerin order to properly seat the 
fixation rod 40 for connection to another fixation assembly. 
Mono-axial fixation systems require contouring of the fixa 
tion rod 40 to account for the static placement of the fastener 
assembly. A multi-axial fastener assembly, such as is avail 
able with the fastener assembly of the present application, 
requires less accurate placement of the fastener into the ver 
tebral body as well as less contouring of the fixation rod 40 to 
achieve proper installation of the spinal fixation system. 
0030. When the pressure cap 72 is biased against the fas 
tener head 32, the body 62 can be secured in a mono-axial 
position in relation to the fastener 12. The pressure cap 72 
may be transitioned from a disengaged position, wherein the 
body 62 retains multi-axial movement in relation to the fas 
tener 12, to a biased position, wherein the body 62 is restricted 
to mono-axial movement in relation to the fastener 12, by a 
multitude of mechanisms. For example, as shown in FIG. 3, 
the position of the pressure cap 72 may be adjusted in a 
longitudinal direction by rotating the pressure cap 72 in rela 
tion to the body 62 such that the threaded interface between 
the pressure cap 72 and the body 62 causes the pressure cap 72 
to travel either distally or proximally, depending on the direc 
tion of rotation. Rotation of the pressure cap may be accom 
plished by passing a driving tool through the rod receiving 
chamber 64 and engaging the proximal interior drive tool 
receiving surface 76 of the pressure cap 72 and rotating said 
driving tool in a clockwise or counter-clockwise direction. 
When the pressure cap 72 is rotated in a direction such that the 
pressure cap 72 travels in a distal direction, the pressure cap 
72 will eventually engage the fastener head 32. Continued 
rotation will bias the pressure cap 72 against the fastenerhead 
32 and lock the body 62 in a biased, mono-axial position. 
0031 Referring now to FIG. 4, a longitudinal cross-sec 
tional view of another embodiment of a lockable fastener 
assembly 90 is shown. In this embodiment the assembly 90 
comprises a fastener 12 and a body 92. The body 92 includes 
a rod receiving channel 94 for receiving a fixation rod. As in 
all embodiments, the fastener 12 may be a screw, and more 
specifically, may be a bone screw. Or the fastener 12 may be 
any other type of fastener for attachment to a bone. 
0032. As can be seen in the embodiment shown in FIG. 4, 
the body 92 also includes a fastener head receiving chamber 
96 for receiving the head 32 of a fastener 12. The fastener 
head receiving chamber 96 may have a tapered shape that 
narrows at the distal end of the fastenerhead receiving cham 
ber 96 to fit against the fastener head 32. A layer of retaining 
material 98 may line the interior surface of the fastener head 
receiving chamber 96, wherein the retaining material is oper 
able to facilitate retention of the fastener head 32 within the 
fastenerhead receiving chamber96. The retaining material 98 
may be composed of a softer grade of material than the 
material composition of the body 92 and may provide a fric 
tion fit between the fastener head receiving chamber 96 and 
the fastenerhead 32. In one embodiment, the fastenerhead 32 
may have a substantially spherical shape, wherein the Sub 
stantially spherical shape may include a flattened proximal 
face 36, as shown in FIG. 4. In one embodiment, the fastener 
head 32 may include a drive tool receiving recess 38 for 
receiving a drive tool which operates to drive the fastener into 
the bone. The rod receiving channel 94 and the fastener head 
receiving chamber 96 may be operatively connected to allow 
a drive tool to pass through to the fastener head 32 and apply 
torque thereto. 
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0033 Although not shown in FIG. 4, a fixation rod may be 
placed to rest at the distal end of the rod receiving channel 94, 
similar to what is shown in the embodiments of FIGS. 2 and 
3. The fixation rod can be secured in place in the rod receiving 
channel 94 using a compression element Such as the set Screw 
42 shown in FIG. 2. The set screw may be attached to a 
blocker that is inserted into a blocker receiving portion of the 
proximal portion of the body 92. Alternatively, as is shown in 
FIG. 4, the proximal portion of the body 92 may include 
internal threads for engaging the external threads of a set 
screw, thereby eliminating the need for the blocker. In either 
embodiment the set screw can be engaged by a drive tool for 
tightening against the fixation rod. In this way, the set Screw is 
operable to retain the fixation rod in the rod receiving channel 
94 and secure the fixation rod in a fixed position. In other 
embodiments, the set screw may be attached to the body 92, 
or a blocker, by attachment means other than internal and 
external threads. And in further embodiments, the compres 
sion element for retaining the rod in a fixed position may be 
comprised of a mechanism other than a set screw and blocker 
combination. For example, the compression element may be 
configured as a cap that attaches to the proximal end of the 
body 92. 
0034. The assembly 90 shown in FIG. 4 also includes a 
pressure cap 100. The pressure cap 100 is comprised of a 
proximal portion 102 disposed at least partially within the 
screw rod receiving channel 94, a distal portion 104 disposed 
at least partially within the fastener head receiving chamber 
96, and at least two lateral sides 106 extending from the 
proximal portion to the distal portion. The distal portion 104 
of the pressure cap 100 comprises a distal interior surface 108 
for interfacing the fastenerhead 32. The distal interior surface 
108 may be contoured to fit against the fastener head 32. For 
example, when the fastener head 32 has a substantially 
spherical shape as shown in FIG. 4, the distal interior surface 
108 of the pressure cap 100 will be contoured to fit against the 
substantially spherical surface of the fastener head 32. The 
pressure cap 100 also comprises a rod receiving surface 110 
located at least partially proximal to the distal interior surface 
108. An aperture extending approximately between the rod 
receiving surface 110 and the distal interior surface 108 
allows a drive tool to pass through the pressure cap for engag 
ing the drive tool receiving recess 38 of the fastener head 32. 
Once engaged, the drive tool can be used to attach the fastener 
12 to the bone. 

0035. When the pressure cap 100 is disengaged from the 
fastenerhead 32, the fit between the distal interior surface 108 
of the pressure cap 100 and the fastener head 32 allows the 
body 92 to pivot along multiple axes in relation to the fastener 
12. This multi-axial movement allows the fastener to be 
placed in the vertebral body much easier than a mono-axial 
fixation system. A mono-axial fixation system requires very 
accurate placement of the fastenerin order to properly seat the 
fixation rod for connection to another fixation assembly. 
Mono-axial fixation systems require contouring of the fixa 
tion rod to account for the static placement of the fastener 
assembly. A multi-axial fastener assembly, such as is avail 
able with the fastener assembly of the present application, 
requires less accurate placement of the fastener into the ver 
tebral body as well as less contouring of the fixation rod to 
achieve proper installation of the spinal fixation system. 
0036. The pressure cap 100 can travel in a longitudinal 
direction, either proximally or distally. When the pressure cap 
100 is in a disengaged position, the pressure cap 100 can be 
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moved in a distal direction by applying a pressure to the rod 
receiving Surface 110 using a tool or a fixation rod in contact 
with the rod receiving surface 110. As the pressure 100 cap 
travels distally, the distal interior surface 108 of the pressure 
cap 110 will become biased against the fastener head 32. 
0037. When the pressure cap 100 is biased against the 
fastener head 32, the body 92 can be secured in a mono-axial 
position in relation to the fastener 12. The pressure cap 100 
may be transitioned from a disengaged position, wherein the 
body 92 retains multi-axial movement in relation to the fas 
tener 12, to a biased position, wherein the body 92 is restricted 
to mono-axial movement in relation to the fastener 12. For 
example, the pressure cap 100 shown in FIG. 4 can travel in a 
longitudinal direction, either proximally or distally. When the 
pressure cap 100 starts in a disengaged position, the pressure 
cap 100 can be moved in a distal direction by applying a 
pressure to the rod receiving Surface 110 using a tool or a 
fixation rod in contact with the rod receiving surface 110. As 
the pressure cap 100 travels distally, the distal interior surface 
108 of the pressure cap 110 will engage the fastener head 32. 
Continued pressure on the rod receiving surface 110 will bias 
the pressure cap 100 against the fastenerhead 32 and place the 
body 92 in a biased, mono-axial position. 
0038. In some embodiments, the fastener assembly 90 
also comprises a locking mechanism for securing the pressure 
cap 100 in a biased position, thereby locking the body 92 in a 
mono-axial state. One example can be seen in FIG.4, wherein 
the lateral walls of the rod receiving chamber 94 each include 
an undercut 112. The lateral sides 106 of the pressure cap each 
include a flange 114 located at the proximal end of the sides 
106. When the pressure cap 100 travels distally to a point 
where the distal interior surface 108 is biased against the 
fastener head 32, the flanges 106 will engage the undercuts 
112 and lock the pressure cap 100 in a biased position. 
0039. Another embodiment of a locking mechanism is 
shown in FIG.5. As part of the locking mechanism, the lateral 
walls of the body 120 include bores 122. The bores 122 
extend from the exterior lateral wall of the body 120 to the 
interior lateral wall of the fastener head receiving chamber 
124. The bores 122 are generally located at the proximal end 
of the fastener head receiving chamber 124. The locking 
mechanism further comprises a wedge element 126 located 
within each bore 122, that is operable to travellaterally within 
the bore 122. The wedge element 126 may be in the form of a 
tapered locking pin, as shown in FIG. 5. Other embodiments 
of the wedge element 126 may include a cam or a sphere that 
fits within the bores. The pressure cap 128 has a recess 130 for 
interfacing to each bore 122 within the body 120. The 
recesses 130 can be either a partial recess or a full bore that 
extends from the outer surface to the inner surface of the 
pressure cap 128. When pressure is applied to the wedge 
element 126 in a medial direction, the medial end 132 of the 
wedge element is forced between the proximal surface of the 
bore 122 within which the wedge element 126 resides and the 
distal surface of the recess 130 associated with the bore 122. 
Any instrument providing penetrating access to the bores 
from the exterior may be used for applying the medial pres 
Sure. By applying the medial pressure, the wedge element 126 
is lodged between the two surfaces into a wedged position. In 
the wedged position, the wedge element 126 applies a bias in 
the distal direction to the pressure cap 128, which thereby 
locks the pressure cap 128 in a biased position. In the biased 
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position, the distal interior surface 134 is biased against the 
fastener head 32 and secures the body 120 in a mono-axial 
State. 

0040. Yet another embodiment of a locking mechanism is 
shown in FIG. 6. The exterior surface of the lateral sides of the 
pressure cap 140 have a linear rack of one or more teeth 142. 
The lateral walls of the rod receiving channel also include one 
or more pawls 144 operable to engage the one or more teeth 
142 of the pressure cap 140. FIG. 7 illustrates a perspective 
view of the assembly with the pressure cap 140 in a disen 
gaged position. The pressure cap 140 may travel distally by 
applying pressure to the rod receiving Surface 146 with a tool 
or fixation rod such that the distal interior surface 148 of the 
pressure cap 140 is biased against the fastener head 32. When 
the distal interior surface 148 is biased against the fastener 
head 32, the body 150 will be secured in a mono-axial state in 
relation to the fastener 12. The pawls 144 will engage the 
teeth 142 of the pressure cap 140, thereby locking the pres 
Sure cap 140 in a biased position against the fastenerhead 32. 
In some embodiments, the teeth 142 of the pressure cap 140 
will be asymmetrical in shape such that each tooth has a 
moderate slope on a distal edge and a much steeper slope on 
a proximal edge. Thus, the interaction between the teeth 142 
and the pawls 144 will act as a ratcheting system such that the 
interaction allows the pressure cap 140 to travel distally, but 
prohibits the pressure cap 140 from traveling in the proximal 
direction. The pawls 144 may be spring-loaded to accomplish 
this interaction. A release system could then be used to retract 
the pawls 144 and thereby allow the pressure cap 140 to travel 
proximally. 
0041 All embodiments of the fastener assembly can be 
delivered to the user and Surgically implanted in either pre 
assembled form or modular form. The elements of the fas 
tener assembly can be manufactured from any medical-grade 
material Suitable for its purpose. 
0042. Although the embodiments described and claimed 
herein have been described in considerable detail with refer 
ence to certain embodiments, one skilled in the art will appre 
ciate that the inventions described and claimed herein can be 
practiced by other than those embodiments, which have been 
presented for purposes of illustration and not of limitation. 
Therefore, the spirit and scope of the appended claims should 
not be limited to the description of the embodiments con 
tained herein. 

1. A spinal fixation system, comprising: 
at least one screw having a screw head at a proximal end 

and wherein the screw head comprises a Substantially 
spherical Surface; 

at least one body, wherein the body has a proximal portion 
and a distal portion; 

the proximal portion comprising: 
a rod receiving channel for receiving a fixation rod; 
an external attachment feature; and 
a pressure cap disposed at a distal end of the proximal 

portion wherein a distal end of the pressure cap com 
prises an interior Surface contoured to fit against the 
substantially spherical surface of the screw head; 

the distal portion comprising: 
an internal attachment feature for engaging the external 

attachment feature of the proximal portion, wherein 
the engaging of the internal attachment feature with 
the external attachment feature secures the upper 
body to the lower body; 
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a screw head receiving chamber disposed at a distal end 
of the distal portion for retaining the screw head 
within the body; and 

an external Surface operable to engage a drive tool that 
operates to join the internal attachment feature with 
the external attachment feature and further cause the 
pressure cap to apply a bias against the screw head; 

wherein the screw head receiving chamber allows for 
multi-axial movement of the body in relation to the 
Screw when the pressure cap is disengaged from the 
Screw head; and 

wherein the body can be secured in a mono-axial position 
in relation to the screw when the pressure cap is biased 
against the screw head. 

2. The spinal fixation system of claim 1, further compris 
ing: 

a compression element disposed at the proximal end of 
the rod receiving channel wherein the compression 
element is operable to apply a bias to the proximal 
surface of the fixation rod and thereby retain the fixa 
tion rod within the rod receiving channel. 

3. The spinal fixation system of claim 2, wherein the com 
pression element comprises a set screw having external 
threads for cooperating with complementary internal threads, 
wherein the complementary internal threads are disposed on 
the proximal portion of the body or on a blocker inserted into 
a blocker receiving portion on the proximal portion of the 
body. 

4. The spinal fixation system of claim 1, wherein the exter 
nal attachment feature of the proximal portion of the body 
comprises external threads and the internal attachment fea 
ture of the distal portion of the body comprises complemen 
tary internal threads. 

5. The spinal fixation system of claim 1, wherein the exter 
nal surface of the distal portion of the body comprises a 
perimeter of three or more flat sides for engaging the drive 
tool. 

6. The spinal fixation system of claim 1, wherein the at least 
one screw is a bone screw. 

7. The spinal fixation system of claim 6, wherein the at least 
one bone screw is configured to be screwed into a pedicle 
portion of a spine. 

8. The spinal fixation system of claim 1, wherein the rod 
receiving channel and the screw head receiving chamber are 
operatively connected to allow a tool to be inserted there 
through to apply torque to the screw. 

9. The spinal fixation system of claim 1, wherein the screw 
head receiving chamber includes a constriction element that 
operates to create a friction fit between an interior surface of 
the screw head receiving chamber and the substantially 
spherical surface of the screw head. 

10. A spinal fixation system, comprising: 
at least one screw having a screw head at a proximal end 

and wherein the screw head comprises a Substantially 
spherical Surface; 

at least one body, the body comprising: 
a rod receiving channel for receiving a fixation rod; 
an internal attachment feature; 
a screw head receiving chamber disposed at a distal end 

of the body for retaining the screw head within the 
body; 

at least one pressure cap disposed at a proximal end of the 
Screw head receiving chamber and wherein the pressure 
cap comprises: 
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a distal end with an interior surface contoured to fit 
against the Substantially spherical Surface of the screw 
head for engaging the screw head; 

an external attachment feature for engaging the internal 
attachment feature of the body, wherein the engaging 
of the internal attachment feature with the external 
attachment feature secures the body to the pressure 
cap and allows the pressure cap to travel distally until 
the distal end is biased against the Screw head; and 

an internal Surface operable to engage a driving tool 
operable to adjust the position of the pressure cap in a 
proximal or distal direction; 

wherein the screw head receiving chamber allows for 
multi-axial movement of the body in relation to the 
Screw when the pressure cap is disengaged from the 
Screw head; and 

wherein the body is secured in a mono-axial position in 
relation to the screw when the pressure cap is biased 
against the screw head. 

11. The spinal fixation system of claim 10, further com 
prising: 

a compression element disposed at the proximal end of the 
rod receiving channel wherein the compression element 
is operable to apply a bias to the proximal surface of the 
fixation rod and thereby retain the fixation rod within the 
rod receiving channel. 

12. The spinal fixation system of claim 11, wherein the 
compression element comprises a set Screw having external 
threads for cooperating with complementary internal threads, 
wherein the complementary internal threads are disposed on 
the proximal portion of the body or on a blocker inserted into 
a blocker receiving portion on the proximal portion of the 
body. 

13. The spinal fixation system of claim 10, wherein the 
internal attachment feature of the at least one body comprises 
internal threads and the external attachment feature of the at 
least one pressure cap comprises complementary external 
threads. 

14. The spinal fixation system of claim 10, wherein the 
internal Surface of the pressure cap comprises a perimeter of 
three or more flat sides for engaging the driving tool. 

15. The spinal fixation system of claim 10, wherein the at 
least one screw is a bone screw. 

16. The spinal fixation system of claim 15, wherein the at 
least one bone screw is configured to be screwed into a pedicle 
portion of a spine. 

17. The spinal fixation system of claim 10, wherein the rod 
receiving channel and the screw head receiving chamber are 
operatively connected to allow a tool to be inserted there 
through to apply torque to the screw. 

18. The spinal fixation system of claim 10, wherein the 
screw head receiving chamber includes a constriction ele 
ment that operates to create a friction fit between an interior 
Surface of the screw head receiving chamber and the Substan 
tially spherical surface of the screw head. 

19. A spinal fixation system, comprising: 
at least one screw having a screw head at a proximal end 

and wherein the screw head comprises a Substantially 
spherical Surface; 

at least one body, the body having a proximal end and a 
distal end and further comprising: 
a rod receiving channel for receiving a fixation rod 

wherein the rod receiving channel is disposed adja 
cent the proximal end of the body; and 
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a screw head receiving chamber disposed adjacent the 
distal end of the body; 

wherein the rod receiving channel and the screw head 
receiving chamber are operatively connected; 

a pressure cap for engaging the screw head, the pressure 
cap comprising: 
a proximal portion disposed at least partially within the 

rod receiving channel; 
a distal portion disposed at least partially within the 

screw head receiving chamber; 
at least two lateral sides extending from the proximal 

portion to the distal portion; 
a screw head interface disposed adjacent to the distal 

portion of the pressure cap; 
a rod receiving Surface disposed proximal to the screw 
head interface; and 

an aperture extending from the rod receiving Surface to 
the screw head interface; 

wherein the pressure cap is operable to travel from 
within the rod receiving channel towards the screw 
head receiving chamber of the body when the fixation 
rod or a tool is used to apply a distal bias to the rod 
receiving surface such that the screw head interface of 
the pressure cap is biased against the screw head in the 
screw head receiving chamber; 

a locking mechanism for securing the pressure cap in a 
biased position against the screw head; 

wherein the screw head receiving chamber allows for 
multi-axial movement of the body in relation to the 
Screw when the pressure cap is disengaged from the 
Screw head; and 

wherein the body is secured in a mono-axial position in 
relation to the screw when the pressure cap is biased 
against the screw head. 

20. The spinal fixation system of claim 19, further com 
prising: 

a compression element disposed at the proximal end of the 
rod receiving channel wherein the compression element 
is operable to apply a bias to the proximal surface of the 
fixation rod and thereby retain the fixation rod within the 
rod receiving channel. 

21. The spinal fixation system of claim 20, wherein the 
compression element comprises a set screw having external 
threads for cooperating with complementary internal threads, 
wherein the complementary internal threads are disposed on 
the proximal portion of the body or on a blocker inserted into 
a blocker receiving portion on the proximal portion of the 
body. 

22. The spinal fixation system of claim 19, wherein the at 
least one screw is a bone screw. 

23. The spinal fixation system of claim 22, wherein the at 
least one bone screw is configured to be screwed into a pedicle 
portion of a spine. 

24. The spinal fixation system of claim 19, wherein the 
aperture extending from the rod receiving channel to the 
screw head receiving chamber is operable to allow a tool to be 
inserted therethrough to apply torque to the screw. 

25. The spinal fixation system of claim 19, wherein the 
screw head receiving chamber includes a constriction ele 
ment that operates to create a friction fit between an interior 
Surface of the screw head receiving chamber and the Substan 
tially spherical surface of the screw head. 

26. The spinal fixation system of claim 19, wherein the 
locking mechanism comprises: 
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a linear rack of one or more teeth disposed on the external 
surface of one or more of the lateral sides of the pressure 
cap; and 

one or more pawls disposed within the rod receiving chan 
nel of the body, operable to engage the one or more teeth 
of the pressure cap Such that when the one or more pawls 
engage at least one of the one or more teeth, the pressure 
cap is secured in a biased position against the screw 
head. 

27. The spinal fixation system of claim 26, wherein the one 
or more teeth are asymmetrical in shape such that each tooth 
has a moderate slope on a distal edge and a much steeper slope 
on a proximal edge wherein interaction of the one or more 
pawls with the one or more teeth allows the pressure cap to 
travel distally but prevents travel in the proximal direction 
when the pawl is engaged. 

28. The spinal fixation system of claim 27, wherein the one 
or more pawls comprise a spring-loaded clip. 

29. The spinal fixation system of claim 19, wherein the rod 
receiving channel further comprises at least two lateral walls 
and wherein the locking mechanism comprises: 

an undercut disposed within one or more of the lateral walls 
of the rod receiving channel; 

one or more flanges disposed at the proximal end of the 
pressure cap; 

wherein, upon a distal pressure being applied to the rod 
receiving Surface, the pressure cap is operable to travel 
distally within the rod receiving channel such that when 
the one or more flanges engage the undercut of the rod 
receiving channel the pressure cap is secured in a biased 
position against the screw head. 

30. The spinal fixation system of claim 19, wherein the 
locking mechanism comprises: 

one or more bores disposed within the body at a proximal 
end of the Screw head receiving chamber and extending 
from an external surface of the body to an internal sur 
face of the screw head receiving chamber; 

one or more wedge elements disposed within the one or 
more bores wherein the one or more wedge elements are 
operable to travel laterally within the bores; 

one or more recesses disposed within the pressure cap 
proximal to the screw head interface; and 

wherein pressure applied in a medial direction to the one or 
more wedge elements causes a medial end of the one or 
more wedge elements to fit between a proximal Surface 
of the one or more bores and a distal surface of the one or 
more recesses in a wedged position Such that in the 
wedged position the pressure cap is secured in a biased 
position against the screw head. 

31. A spinal fixation system, comprising: 
at least one fastener having a fastener head at a proximal 

end; 
at least one body, wherein the body comprises: 

a rod receiving channel for receiving a fixation rod; 
a pressure cap for engaging the fastener head; and 
a fastener head receiving chamber for retaining the fas 

tener head within the body; 
wherein the fastener head receiving chamber allows for 

multi-axial movement of the body in relation to the 
fastener when the pressure cap is disengaged from the 
fastener head; and 

wherein the body is secured in a mono-axial position in 
relation to the fastener when the pressure cap is biased 
against the fastenerhead. 
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32. The spinal fixation system of claim 31, further com 
prising: 

a compression element disposed at the proximal end of the 
rod receiving channel wherein the compression element 
is operable to apply a bias to the proximal surface of the 
fixation rod and thereby retain the fixation rod within the 
rod receiving channel. 

33. The spinal fixation system of claim 32, wherein the 
compression element comprises a set screw having external 
threads for cooperating with complementary internal threads, 
wherein the complementary internal threads are disposed on 
the proximal portion of the body or on a blocker inserted into 
a blocker receiving portion on the proximal portion of the 
body. 

34. The spinal fixation system of claim 31, wherein the at 
least one screw is a bone screw. 

35. The spinal fixation system of claim 34, wherein the at 
least one bone screw is configured to be screwed into a pedicle 
portion of a spine. 

36. The spinal fixation system of claim 31, wherein the rod 
receiving channel and the screw head receiving chamber are 
operatively connected to allow a tool to be inserted there 
through to apply torque to the screw. 

37. The spinal fixation system of claim 31, wherein the 
screw head receiving chamber includes a constriction ele 
ment that operates to create a friction fit between an interior 
Surface of the screw head receiving chamber and the Substan 
tially spherical surface of the screw head. 
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