
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

11 August 2011 (11.08.2011) WO 2011/097431 Al

(51) International Patent Classification: (74) Agent: SLAVIN, Michael, A.; McHale & Slavin, P.A.,
A61B 17/70 (2006.01) 2855 PGA Boulevard, Palm Beach Gardens, FL 33410

(US).
(21) International Application Number:

PCT/US201 1/023674 (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
4 February 201 1 (04.02.201 1) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

12/700,436 4 February 2010 (04.02.2010) US NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(71) Applicant (for all designated States except US): ORTHO TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
INNOVATIONS, LLC [US/US]; 2855 PGA Boulevard,
Palm Beach Gardens, FL 33410 (US). (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(72) Inventors; and GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(75) Inventors/ Applicants (for US only): HAMMILL, John, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

E., Sr. [US/US]; 360 Tomahawk Drive, Maumee, OH TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
43537 (US). DOUBLER, Robert, L. [US/US]; 1049 EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Abbey Road, Monroe, MI 48161 (US). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

(54) Title: PEDICLE SCREW IMPLANT SYSTEM

(57) Abstract: A pedicle screw fastening that can be made
polyaxial, monoaxial, fixed, or provide a predefined monoaxial
placement. The fastening system consists of an anchoring bone
screw having threads on one end for use in anchoring to the
screw to the spine and a spherical connector on the other end
operating as a pivot point about which a U-shaped or side load
ing connecting assembly is used to secure to a connecting rod
for use in stabilization of a spine. The connecting assembly, for
receipt of a spinal connecting rod, includes a biased retainer
ring for maintaining a positive tension between the connecting
assembly and the anchored screw. The system allows for an im
proved manufacturing step wherein the threaded shank of a
bone screws can be passed through a lower portion of the con
necting assembly allowing a variety of bone screw sizes to be
used with a common sized connector.



SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, , , . , t . , . ,' ' ' — bejore the expiration of the time limit or amending the
GW, ML, MR, N , SN, TD, TG). . , . , . . . .claims ana to be republished n the event oj receipt oj

Published: amendments (Rule 48.2(h))



PEDICLE SCREW IMPLANT SYSTEM

FIELD OF THE INVENTION

This invention is directed to the field of pedicle

screws, and in particular, to a pedicle screw implant system

adapted for use as a polyaxial, mono-axial with range

limiting or as a fixed spinal implant with top or side

loading for a connector rod.

BACKGROUND OF THE INVENTION

The use of pedicle screw fasteners is well known

for their use with spinal fixation systems. In the field of

spinal pathologies, spinal fixation systems represent a major

medical breakthrough. Surgically implanted fixation systems

are commonly used to correct a variety of back structure

problems, including those which occur as a result of trauma

or improper development during growth. A commonly applied

fixation system includes the use of one or more connecting

rods aligned in a desired orientation with respect to a

patient's spine for stabilization of the spine. The pedicle

screw provides anchoring of the fixation system wherein a

series of connectors are used to rigidly link rods and the

anchors .

Common to all spinal implant systems is the

necessity for proper anchoring to the bone so as to provide

support for the aforementioned components. The use of a

polyaxial design pedicle screw has proven very effective in

allowing a surgeon the flexibility to secure an installation

with minimal strain on the individual. However, one of the

problems with a polyaxial pedicle screw is the lack of a

stabilized angular placement position during installation.



Once a polyaxial pedicle screw is inserted into the bone, the

connector component portion has yet to receive a connecting

rod leaving the connector assembly free to move around or

fall over making it difficult for the surgeon to grasp while

in the midst of surgery. This problem is compounded by the

need to align multiple component heads for receipt of a

connecting rod. Another problem with the prior art is the

inability to use various size anchoring screws in combination

with a common saddle larger saddle which leads to assembly

integrity over a large range of installation considerations.

A conventional polyaxial bone screw typically

consists of a single shaft with a coarse thread at one end

for threading into the bone. A spherical ball is positioned

at an opposite end for coupling to a connecting member. For

example, a number of patents exist for bone screw anchoring

assemblies that include a U-shaped connector element which

acts as a saddle for attachment to an alignment rod. U.S.

Patent No. 5,133,717 sets forth a sacral screw with a saddle

support. Disclosed is the use of an auxiliary angled screw

to provide the necessary support in placing the screw in an

angular position for improved anchoring.

U.S. Pat. No. 5 ,129, 900 sets forth an attachment

screw and connector member that is adjustably fastened to an

alignment rod. An oblong area provided within each connector

member allows minute displacement of the alignment rod.

U.S. Pat. No. 4 ,887, 595 discloses a screw that has

a first externally threaded portion for engagement with the

bone and a second externally threaded portion for engagement

with a locking nut. The disclosure illustrates the use of a

singular fixed shaft.

U.S. Pat. No. 4,946,458 discloses a screw which

employs a spherical portion which is adapted to receive a



locking pin so as to allow one portion of the screw to rotate

around the spherical portion. A problem with the screw is

the need for the locking pin and the inability of the base

screw to accommodate a threaded extension bolt.

U.S. Pat. No. 5 ,002,542 discloses a screw clamp

wherein two horizontally disposed sections are adapted to

receive the head of a pedicle screw for use in combination

with a hook which holds a support rod at an adjustable

distance .

U.S. Pat. No. 4,854,304 discloses the use of a

screw with a top portion that is adaptable for use with a

specially designed alignment rod to permit compression as

well as distraction.

U.S. Pat. No. 4 ,887, 596 discloses a pedicle screw

for use in coupling an alignment rod to the spine wherein the

screw includes a clamp permitting adjustment of the angle

between the alignment rod and the screw.

U.S. Pat. No. 4 ,836, 196 discloses a screw with an

upper portion designed for threadingly engaging a semi-

spherical cup for use with a specially designed alignment

rod. The alignment rod includes spaced apart covertures for

receipt of a spherical disc allowing a support rod to be

placed at angular positions.

U.S. Pat. No. 5,800,435 sets forth a modular spinal

plate assembly for use with polyaxial pedicle screw implant

devices. The device includes compressible components that

cooperatively lock the device along included rails.

U.S. Pat. No. 5,591,166 discloses an orthopedic

bone bolt and bone plate construction including a bone plate

member and a collection of fasteners. At least one of the

fasteners allows for multi-angle mounting configurations.



The fasteners also include threaded portions configured to

engage a patient's bone tissue.

U.S. Pat. No. 5,569,247 discloses a multi-angle

fastener usable for connecting a patient bone to other

surgical implant components. The '247 device includes

fastening bolts having spherical, multi-piece heads that

allow for adjustment during installation of the device.

U.S. Pat. No. 5,716,357 discloses a spinal

treatment and long bone fixation apparatus. The apparatus

includes link members adapted to engage patient vertebrae.

The link members may be attached in a chain-like fashion to

connect bones in a non-linear arrangement. The apparatus

also includes at least one multi-directional attachment

member for joining the link members. This allows the

apparatus to be used in forming a spinal implant fixation

system.

Another type of spinal fixation system includes

rigid screws that engage the posterior region of a patient's

spine. The screws are designed with rod-engaging free ends to

engage a support rod that has been formed into a desired

spine-curvature-correcting orientation. Clamping members are

often used to lock the rod in place with respect to the

screws. Instead of clamping members, other fixation systems,

such as that disclosed in U.S. Pat. No. 5,129, 900 employs

connectors that join the support rods and anchoring screws.

The connectors eliminate unwanted relative motion between the

rod and the screws, thereby maintaining the patient's spine

in a corrected orientation.

Other spinal fixation systems employ adjustable

components. For example, U.S. Pat. No. 5,549,608 includes

anchoring screws that have pivoting free ends which attach to

discrete rod-engaging couplers. As a result, the relative



position of the anchoring screws and rods may be adjusted to

achieve a proper fit, even after the screw has been anchored

into a patient's spinal bone. This type of fixation system

succeeds in easing the rod-and-screw-linking process. This

adjustment capability allows the screws to accommodate

several rod paths.

U.S. Patent No. 7,445,627 discloses a fastener and

a bone fixation assembly for internal fixation of vertebral

bodies. According to one exemplary embodiment, a tulip

assembly is employed; the tulip assembly includes a non-

circular surface disposed on its outer surface. A fastener

is coupled to the tulip assembly and positionable to retain

the tulip assembly on the head of a screw. A cap having an

outer surface and a plurality of inner protrusions mateably

connects to the non-circular surface on the tulip body to

compress the tulip assembly to secure a rod.

U.S. Publication No. 2008/0177322 discloses a

spinal stabilization system that includes bone fastener

assemblies that are coupled to vertebrae. Each bone fastener

assembly includes a bone fastener and a collar. The bone

fastener has a head portion having at least a first cross-

sectional shape in a first plane, and a second cross-

sectional shape in a second plane. The collar has a circular

opening in the bottom, with a relief extending from the

circular opening. The second cross-sectional shape of the

bone fastener is keyed to the opening to permit insertion of

the bone fastener into the collar assembly from the bottom.

After insertion, the bone fastener is rotated to prohibit

removal of the bone fastener from the collar. The collar can

then be rotated and/or angulated relative to the bone

fastener. An elongated member can be positioned in the



collar and a closure member is then used to secure the

elongated member to the collar.

U.S. Publication No. 2006/0241599 discloses a

polyaxial fixation device having a shank with a spherical

head formed on a proximal end thereof, and a receiver member

having an axial passage formed therein that is adapted to

polyaxially seat the spherical head of the shank. The

polyaxial bone screw further includes an engagement member

that is adapted to provide sufficient friction between the

spherical head and the receiver member to enable the shank to

be maintained in a desired angular orientation before locking

the spherical head within the receiver member.

U.S. Publication No. 2006/0235392 discloses a

system for connecting a fastener element (e.g., a pedicle

screw) relative to a rod for the purposes of vertebral

fixation. The system may permit multi-axial movement between

the fastener element and the rod. Further, the system may

permit the angular relationship between the fastener element

and the rod to be held in a desired orientation.

U.S. Publication No. 2006/0155277 discloses an

anchoring element for securing a rod on a vertebra, that

comprises a retaining means for receiving the rod, a safety

element placed on the retaining means, a securing element

which can be placed on the body of the vertebra, and a

clamping device which is arranged between the retaining means

and the securing element. The clamping device includes a

ring-shaped mount, a partially conical-segment shaped bearing

and an intermediate element which is embedded in the mount

and which engages the bearing, whereby the mounting is

moveable in a removed state in relation to the bearing,

whereas the mount is maintained in a clamped state on the

bearing by means of the intermediate element. The mount is



rigidly connected to the retaining means and the bearing is

rigidly connected to the securing element.

U.S. Publication No. 2006/0149240 discloses a

polyaxial bone screw assembly that includes a threaded shank

body having an upper capture structure, a head and a multi-

piece retainer, articulation structure. The geometry of the

retainer structure pieces correspond and cooperate with the

external geometry of the capture structure to frictionally

envelope the retainer structure between the capture structure

and an internal surface defining a cavity of the head. The

head has a U-shaped cradle defining a channel for receiving a

spinal fixation or stabilization longitudinal connecting

member. The head channel communicates with the cavity and

further with a restrictive opening that receives retainer

pieces and the capture structure into -the head but prevents

passage of frictionally engaged retainer and capture

structures out of the head. The retainer structure includes

a substantially spherical surface that mates with the

internal surface of the head, providing a ball joint,

enabling the head to be disposed at an angle relative to the

shank body.

U.S. Patent No. 6,716,214 discloses a polyaxial

bone screw having a bone implantable shank, a head and a

retaining ring. The retaining ring includes an outer partial

hemispherical surface and an inner bore with radially

extending channels and partial capture recesses. The shank

includes a bone implantable body with an external helical

wound thread and an upwardly extending capture structure.

The capture structure includes at least one spline which

extends radially outward and has a wedged surface that faces

radially outward therefrom. The capture structure operably

passes through a central bore of the retaining ring while the



spline passes through a suitably shaped channel so that the

spline becomes positioned above the head, at which time the

shank is rotated appropriately and the shank is drawn back

downwardly so that the spline engages and seats in the

capture recess. The head includes an internal cavity having

a spherical shaped surface that mates with the ring surface

and has a lower restrictive neck that prevents passage of the

ring once the ring is seated in the cavity.

U.S. Patent No. 6,565,567 discloses a pedicle screw

assembly for use with a rod for the immobilization of bone

segments. The assembly is comprised of a screw, a polyaxial

housing for receiving the screw, a washer, a set screw, and a

cup-shaped cap. The lower portion of the housing terminates

in a reduced cross-sectional area, which engages the bottom

of the screw head. When the screw is placed inside the

polyaxial housing and the screw is secured into the bone, the

polyaxial housing is pivotable with three degrees of freedom.

The housing includes a top portion with a pair of upstanding

internally threaded posts. A washer is inserted between the

head of the screw and the rod. A cap, having a bottom, with

a pair of posts accommodating openings and a lateral cross

connector, is placed over the posts so that the cross

connector engages the rod. The cross connector and washer

have concave generally semi-cylindrical rod engaging surfaces

to prevent the rod from rotating or sliding within the

housing once the set screw is tightened. A set screw is

threaded into the housing posts to secure the rod within the

housing. The washer has a roughened lower surface which, in

conjunction with the reduced cross-sectional area at the

bottom of the housing, securely clamps and locks the housing

to the screw head when the set screw is tightened.



U.S. Patent No. 5,501,684 discloses an

osteosynthetic fixation device which consists of a fixation

element which has a conical head section and an anchoring

element abutting it which is for attachment into the bone.

The fixation device also consists of a spherically formed,

layered, slotted clamping piece which has a conical borehole

for installation of the conical head section, and which is

meant for locking within a connecting piece equipped with a

spherically shaped layered borehole. Fixation piece has an

axially arrayed tension element, permitting axial

displacement and wedging of conical head section in the

borehole that corresponds with it. The fixation device is

appropriate for use as a plate/screw system, an internal or

external fixator, and in particular for spinal column

fixation.

U.S. Patent No. 4,693,240 discloses a bone pin

clamp for external fracture fixation. The apparatus

comprises rotation, slide and housing elements nested one

within the next, each such element having an aperture to

receive a pin therethrough, and the rotation and slide

elements respectively affording pin adjustment in azimuth and

zenith, and in height, relative to the housing element. A

locking mechanism including a common actuator member is

operable simultaneously to lock the pin and rotation and

slide elements in the housing element. In a preferred form,

the housing element serves as a cylinder with the slide

element as a keyed piston therein, and the rotation element

is a disc located between a screw and annular thrust members

engaged in the piston, the piston and disc being split

respectively to lock by expansion and compaction under screw

action towards the thrust members.



U.S. Patent No. 4 , 483 , 334 discloses an external

fixation device for holding bone segments in known relation

to each other. The device includes a pair of bone clamp

assemblies each secured to bone pins extending from the bone

segments, a bridge extending between the pin clamp

assemblies, and a specialized high friction universal

assembly connecting the bridge to each of the pin clamp

assemblies .

U.S. Patent No. 4 , 273 ,116 discloses an external

fixation device for reducing fractures and realigning bones

that includes sliding universal articulated couplings for

enabling easy adjustment and subsequent locking of

connections between Steinmann pins and tubular tie-rods. The

couplings each include a split, spherical adapter sleeve

which is embraced by the matching inner surface of an open

ring portion of a coupling locking clamp having clamp lugs

tightenable against a block by means of a nut-and-bolt

assembly. Further nut-and-bolt assemblies are disposed in

elongated slots in the blocks and cooperate with associated

clamping members to clamp the Steinmann pins to the blocks

after adjustment in two orthogonal directions and optional

resilient bending of the pins.

U.S. Patent No. 6 , 672 , 7 8 8 discloses a ball and

socket joint incorporating a detent mechanism that provides

positive biasing toward a desired position. The ball and

socket joint can be used in flexible supports that hold and

support items such as lamps, tools and faucets. The detent

mechanism comprises two corresponding parts, one in the ball

portion and the second in the socket portion of the joint.

The first detent part is a protrusion of some type and the

second detent part is a groove or indentation that is adapted

to accept and engage the protrusion. If the ball contains



the detent protrusion, then the socket contains the detent

indentation. And conversely, if the socket contains the

detent protrusion, then the ball contains the detent

indentation. The detent tensioning force can be provided by

a spring or a spring band, the characteristics of the

material from which the joint is made, or by some other

similar tensioning device.

U.S. Publication No. 2003/0118395 discloses a ball

and socket joint, which has a housing, a ball pivot mounted

pivotably in the housing, and a sealing bellows, which is

fastened to the housing and is mounted on the ball pivot

slidably via a sealing ring provided with two legs. A first

leg of the two legs is in contact with the ball pivot under

tension and the second leg meshes with the wall of the

sealing bellows. The second leg is, furthermore, fastened in

an anchoring ring arranged at least partially in the wall of

the sealing bellows.

U.S. Patent No. 4,708, 510 discloses a ball joint

coupling assembly that permits universal movement and

positioning of an object with respect to a vertical support

shaft. Quick release/lock action is provided by a ball joint

assembly having a housing in which a ball and piston are

movably coupled. The ball is captured between annular jaw

portions of the housing and piston, with locking action being

provided by gripping engagement of the piston jaw portion and

the housing jaw portion. The ball member is gripped in line-

contact, compressive engagement by the annular edges of the

piston jaw and housing jaw on opposite sides of the ball.

The piston is constrained for axial movement within the

housing with locking engagement and release being effected by

rotation of a threaded actuator shaft.



U.S. Patent No. 3,433,510 discloses a swivel

structure for rigidly joining first and second parts

together. A first member is connected to the first part and

a second member is connected to the second part. An

intermediate hollow member interconnects the first and second

members together. An enlarged outer end portion is provided

on the first member and includes a plurality of locking means

thereon. Means are provided on the second member for

engaging one of the locking means. Means are provided for

threadably joining the hollow member and the second member

together. A slot is provided in the hollow member and

includes an enlarged entrance which passes the enlarged outer

end portion and which also includes a restricted opening

opposite the threaded joining of the hollow member and the

second member together. The portion surrounding the

restricted opening opposes the forces imparted against the

outer end portion as the second member is threadably joined

to the hollow portion and bears against the outer end

portion.

U.S. Patent Publication No. 2008/0269809 discloses

a bottom loading pedicle screw assembly. The device includes

a pedicle screw and a connector member. The pedicle screw

includes a threaded lower portion while the upper portion

includes a groove sized to accept a clip member. The clip

member includes a spherical outer surface. In operation the

clip is placed within the groove and the assembly is pressed

through the opening in the bottom of the connector member.

While the device is bottom loading, the device will separate

when the pedicle screw is aligned with the connector member.

The construction of the clip member allows the clip to

collapse sufficiently to pass back through the opening when

the screw is positioned in alignment with the connector,



requiring the connection to bone be placed at an angle with

respect to the connector for proper operation.

Various attempts have also been made for placing of

a connecting rod along a side entry chamber. U.S. Patent No.

5,669,911; 5,817,094 and 5,690,630 discloses a polyaxial

pedicle screw having a side loading channel with an external

nut fastened to the connector for securing a rod to the

screw .

U.S. Patent No. 6,063,090 discloses a device for

connecting a longitudinal support to a pedicle screw. One

embodiment including a sidewardly open channel for receipt of

a longitudinal support; the device employs a clamping element

having a hollow truncated cone shape with a plurality of

slots, the element used in securing the fastener in the

tapered opening.

U.S. Patent No. 7,022,122 discloses a device for

connecting a longitudinal bar to a pedicle screw. The device

including an adjusting nut for securing the spherical head of

a pedicle screw with the longitudinal bar.

Thus, what is needed is a pedicle screw system that

can be adapted for use in a spinal fixation system that

includes a thread thru assembly allowing different sized

anchoring screws to be coupled to a single size connector,

and an assembly that maintains the connector member in

position to assist a surgeon during installation. The

pedicle screw system to include a polyaxial and monoaxial

configuration, as well as fixed angular positioning

therebetween. In addition, the pedicle screw system to

include side loading and top loading.



SUMMARY OF THE INVENTION

The present invention is a pedicle screw system

that allows for securement to a bone screw in either a

polyaxial, monoaxial, fixed or range limiting attachment. In

the preferred embodiment the threads of a pedicle screw can

pass thru a lower section of a connecting member during

manufacturing which permits the manufacturer to use a range

of different size shanks and threads while using a common

connector member to lower inventory costs. The system also

provides for using oversized pedicle screws for a given

connector member to provide a low profile assembly. In

addition, the system includes a means for applying tension to

the pedicle screw anchoring member that allows the connector

to be desirably positioned relative to the screw to assist in

surgical assembly of the system.

The bone screw has a threaded shank extending

outwardly from a spherical ball for use in anchoring to the

spine and a connector member that includes a socket

constructed and arranged to accept the spherical ball. In

the disclosed embodiment, the connector member is illustrated

as a U-shaped or side loading connector member having a lower

receptacle that operates as a socket for housing a retainer

ring. The socket is receptive to the spherical ball which is

inserted through the top of the connector during a

manufacturing step. The retainer ring is biased against an

upper component of the connector member and engages the

spherical ball so as to keep the connector member in position

during installation and prior to installation of the

connector rod. A surgeon can easily move the connector

member into a preferred position and the biasing member keeps

sufficient tension on the retainer ring so as to maintain the

connector in a position for proper placement of the



connecting rod. This facilitates easier installation of the

connecting rod by maintaining the proper angle of the saddle

also allowing the surgeon to align additional screws on

adjacent vertebra and/or bone structures.

The retaining ring may have a concave spherical

shape that cooperates with a spherical head portion on the

bone screw allowing the bone screw to operate in a polyaxial

manner. Alternatively the retaining ring may include a

partial spherical cavity shaped to cooperate with a partially

spherical head portion to cause the bone screw to operate in

a monoaxial range of motion or further include angular

construction so as to limit the range of motion to a reduced

or fixed angular displacement. Alternatively, the head

portion of the bone screw may be shaped to cause range

limitation in accordance with the shape of the retaining

ring .

A fastener member, such as a set screw or nut, is

utilized to press the retaining ring into contact with the

spherical or partially spherical head while simultaneously

causing the lower split ring to engage a lower portion of the

ball as it wedges between the ball and the inner surface of

the connector member immobilizing the connection.

The connector members are substantially rigid

structures adapted to link an associated anchoring assembly

with one of the stabilizing rods. The stabilizing rods may

be rigid or dynamic members shaped to form a spine-curvature-

correcting and/or immobilizing path. Attaching each

anchoring assembly, via connectors, to a stabilizing rod

forces a patient's back into a surgeon-chosen shape.

Stabilizing rods may be used singly, or in pairs, depending

upon the type of correction required. The rods vary in size,

but typically extend between at least two vertebrae.



Accordingly, it is an objective of the present

invention to teach the use of a pedicle screw system for

posterior fixation having a common connector for use with

different sized threaded shanks and thread types, which

lowers inventory requirements and provides the surgeon with a

uniform connector.

It is another objective of the present invention to

disclose the use of a pedicle screw having a biasing member

to supply a tension between the anchoring member and the

connector member, the tension facilitates installation by

maintaining the connector component in an angular placement

position as desired by the surgeon prior to assembly of the

rod member.

It is another objective of the present invention to

teach the use of a bone screw assembly having a connector

assembly that provides a thread through lower portion and a

heavy side-walled upper portion that does not include thread

through to provide a greater safety factor when a set screw

fastener is employed to avoiding splaying.

Another objective of the present invention to teach

the use of a polyaxial bone screw assembly that is adapted to

utilize multiple connector rod member diameters.

Still another objective of the present invention to

teach the use of a retainer ring member for use in

conjunction with a U-shaped saddle or side loading saddle to

obtain a three point fixation between a fastener set screw

and the saddle .

Yet another objective of the present invention to

teach the use of a polyaxial bone screw assembly that allows

60 degrees of conical polyaxial motion.

It is yet another objective of the present

invention to provide a simple spinal fixation system having



only a few components for use in assembly and limiting

component parts needed during assembly by use of a common

connector .

Still another objective of the invention is to

teach a motion limiting pedicle screw assembly.

Still yet another objective of the present

invention is to teach a pedicle screw assembly that utilizes

a cooperating retaining ring and bone screw head to provide a

pedicle screw that can be fixed, monoaxial or polyaxial in

movement .

Still yet another objective of the present

invention is to teach a pedicle screw assembly that that

utilizes a cooperating retaining ring and bone screw head to

provide a pedicle screw having a fixed or predetermined

angular displacement.

Still another object of the invention to teach the

use of a bone screw assembly having a connector assembly that

provides a pass through non threaded lower portion with at

least one groove on the spherical seat surface to provide

improved friction gripping between the spherical seat surface

and the spherical head of the pedicle screw.

Other objectives and advantages of this invention

will become apparent from the following description taken in

conjunction with the accompanying drawings wherein are set

forth, by way of illustration and example, certain

embodiments of this invention. The drawings constitute a

part of this specification and include exemplary embodiments

of the present invention and illustrate various objects and

features thereof.



BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is depiction of the instant invention

having a U-shaped connector with a polyaxial assembly;

Figure 2 is depiction of the instant invention

having a U-shaped connector with a monoaxial assembly;

Figure 3 is side view depiction of the range of

motion for instant invention having a U-shaped connector with

either a polyaxial or monoaxial assembly;

Figure 4 is depiction of the instant invention

having a side loading connector with a polyaxial assembly;

Figure 5 is depiction of the instant invention

having a side loading connector with monoaxial assembly;

Figure 6 is side view depiction of the range of

motion for instant invention having a side loading connector

with either a polyaxial or monoaxial assembly;

Figure 7 is a perspective view of the pedicle screw

apparatus without a rod or set screw;

Figure 8 is a cross section view of the thread thru

pedicle screw apparatus;

Figure 9 is a cross sectional side view in an

exploded manner depicting a bone screw with a thread thru

lower element of a connector;

Figure 10 is a cross sectional side view of a bone

screw partially threaded into a lower element of a connector;

Figure 11 is a cross section side view of a bone

screw threaded into a lower element of a connector;

Figure 12 is an exploded cross section view of the

U-shaped pedicle screw apparatus;

Figure 13 is a perspective view of the biasing

spring;

Figure 14 is a top perspective view of the retainer

ring element;



Figure 15 is a bottom perspective view of the

retainer ring element;

Figure 16 is a perspective view of the set screw;

Figure 17 is a cross section view of the assembled

connector for a polyaxial assembly;

Figure 18 is a top perspective view of the limiting

retainer ring element;

Figure 19 is a bottom perspective view of the

limiting retainer ring element;

Figure 20 is a pictorial view depicting monoaxial

range of motion;

Figure 21 is a side view of a monoaxial bone screw

and retaining ring;

Figure 22 is a perspective view of a monoaxial bone

screw and retaining ring;

Figure 23 is a perspective view of a monoaxial bone

screw;

Figure 24 is a perspective view of a monoaxial bone

screw and retaining ring of an alternative embodiment;

Figure 25 is a bottom perspective view of a

limiting retainer ring element;

Figure 2 is a side view of a limiting retainer

ring element;

Figure 27 is a perspective view of a monoaxial bone

screw;

Figure 28 is a perspective view of a monoaxial bone

screw and retaining ring of an alternative embodiment;

Figure 29 is a bottom perspective view of a

limiting retainer ring element;

Figure 30 is a perspective view of a monoaxial bone

screw and retaining ring of an alternative embodiment;



Figure 31 is a side view of a monoaxial bone screw

and retaining ring of an alternative embodiment;

Figure 32 is a side view of a limiting retainer

ring element;

Figure 33 is a perspective view of a monoaxial bone

screw;

Figure 34 is a pictorial view depicting monoaxial

range of motion;

Figure 35 is a cross section view of the assembled

connector for a monoaxial assembly;

Figure 36 is a side view of a side loading

connector;

Figure 37 is a pictorial view depicting side

loading polyaxial range of motion;

Figure 38 is a cross sectional side view of a

polyaxial side loading connector;

Figure 39 is a pictorial view depicting side

loading monoaxial range of motion;

Figure 40 is a cross sectional side view of a

polyaxial side loading connector.

Figure 41 is a perspective view showing the range

of various sized pedicle screws and tulip heads including

lumber thoracic spine sizing and cervical-thoracic spine

sizing .

Figure 42 is a cross sectional view of a polyaxial

screw having a groove formed in the spherical seat surface.

Figure 43 is an enlarged detailed view of the

spherical seat surface shown in figure 42 as detail A .

Figure 44 is a perspective view of the spherical

seat surface having a single gripping groove.

Figure 45 is a perspective view of the spherical

seat surface having two gripping grooves.



Figures 46 and 47 are perspective views of the

spherical seat surface having three gripping grooves.

Figure 48 is a cross sectional view of a monoaxial

screw having a spherical seating surface with a gripping

groove formed therein.

Figure 49 is a cross sectional view of the screw

shown in figure 48 rotated ninety degrees.

Figure 50 is a diagrammatic representation of the

monoaxial path of the screw shown in figures 47 and 48.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

While the present invention is susceptible of

embodiment in various forms, there is shown in the drawings

and will hereinafter be described a presently preferred

embodiment with the understanding that the present disclosure

is to be considered an exemplification of the invention and

is not intended to limit the invention to the specific

embodiments illustrated.

Referring generally to the Figures, disclosed is an

exemplary embodiment of the thread thru polyaxial pedicle

screw system for use in a spinal fixation system. The

pedicle screw system (10) is based on an anchoring member

formed from a bone screw (12) including a shank (14) with at

least one helical thread (16) formed along the length

thereof. It is important to note that the proportions of the

bone screw depicted are for illustrative purposes only and

variations in the length of the shank, diameter of the screw,

thread pitch, thread length, number of thread leads, shank

induced compression and the like may be varied without

departing from the scope of the invention. As will be

further described later in this specification, unique to

invention is the ability to use various shank widths and



thread sizes with the same connector which reduces the

manufacturing inventory. At the upper end (20) of the shank

(14) is a ball shaped spherical connector (18) having a

predetermined diameter. The diameter of the spherical

connector (18) and the width of the shank (20) control the

angular positioning (A) of about 60 degrees that the shank

has of conical polyaxial motion in relation to the connector

assembly (30).

Figure 1 depicts a connector assembly (30) that is

U-shaped and includes an upper connector member (31) and a

lower connector member (33) having a polyaxial bone screw

with movement depicted throughout a radius (R) which is

controlled by a retainer ring construction (42), described in

detail later in this specification, or by construction of the

ball shaped connector (18) . The angular positioning of the

bone screw having a predetermined angular displacement (A) .

Figure 2 depicts a monoaxial bone screw having a

mono angular predetermined angular displacement (A) . Figure 3

depicts a side view of either Figure 1 or Figure 2 wherein

the predetermined angular displacement (A) is controlled by a

retainer ring construction (42) or by construction of the

ball shaped connector (18), described in detail later in this

specification .

Figure 4 depicts a connector assembly (130) that

allows for side loading and includes an upper connector

member (131) and a lower connector member (133) having a

polyaxial bone screw with movement depicted throughout a

radius (R) which is controlled by a retainer ring

construction (42), described in detail later in this

specification, or by construction of the ball shaped

connector (18) . The angular positioning of the bone screw



having a predetermined angular displacement (A) . The

connector (131) is in receipt of a connecting rod 70.

Figure 5 depicts a monoaxial bone screw having a

mono angular predetermined angular displacement (A) . Figure 6

depicts a side view of either Figure 4 or Figure 5 wherein

the predetermined angular displacement (A) is controlled by a

retainer ring construction (42) or by construction of the

ball shaped connector (18), described in detail later in this

specification.

As shown in figures 7 , 8 and 12, the U-shaped

connector 30 has an upper connector member (31) with a

substantially circular side wall (32) divided by a pair of U-

shaped openings (49) forming an upstanding first interior

side wall (34) and second interior side wall (36) . A portion

of each said side wall is threaded (54) for receipt of a set

screw used in securing a rod within the connector. The

connector assembly is sized to cooperate with the retaining

ring (42) for receipt of various sized rods, as well as

limiting the range of motion of between the connector (30)

and the screw (12) . A driver receptacle (22) is located

along the upper end (20) of the spherical connector for use

in installing the bone screw. It should be noted that the

driving receptacle may be any shape, male or female, suitable

for cooperation with a driving tool to rotate the bone screw

into its final position.

The upper connector member (31) preferably includes

a shoulder (92) on the bottom surface thereof for location of

the lower connector member (33) forming a socket area (44)

for receipt of a retainer ring (42) there between. The

socket area (44) is constructed and arranged to cooperate

with the spherical ball connector on the bone screw and is

further designed to prevent rotation of the retainer ring



(42) thereby maintaining the saddle surface area in alignment

with the U-shaped opening. Alignment is maintained by inset

side walls (45, 46) which operate in conjunction with side

walls (43, 48) of the retainer ring (42).

The lower connector member (33) also includes a

shoulder (96) that is constructed and arranged to cooperate

with shoulder (92) to maintain alignment of the two

components. . The lower connector member (33) includes a

substantially spherical shaped receptacle (38) which operates

in conjunction with the upper component member to house the

retainer ring (42) used to engage the spherical ball (18).

The shoulders (92) and (96) are utilized to align the

components and the upper and lower connector members, once

assembled the connector members are laser welded together.

It should be noted that other suitable methods or techniques

of attaching the upper and lower connector members together

may be utilized without departing from the scope of the

invention, such methods may include, but should not be

limited to spot welding, threads, adhesives, pins swaging,

solder, interference fits and suitable combinations thereof.

The retainer ring (42) is positioned within the

lower receptacle (38) with an upper edge (52) positionable

within the cavity formed by side wall (41); the retaining

ring side wall (43) cooperates with side wall (41) of the

cavity to prevent rotation of the retaining ring. The inner

surface (56) of the retaining ring has a spherical diameter

and provides for self centering by engaging of the outer

surface of the spherical connector (18). The upper surface

(53) of the retaining ring (42) includes a concave

cylindrical surface for cooperation with the connecting rod

(70) . The cylindrical surface provides additional surface

area for contact with the connecting rod and may include a



knurled or otherwise modified surface finish adapted to

enhance gripping power between the rod and the connecting

assembly (30) . The retaining ring (42) includes a biasing

member to cause a tension from the retaining ring (42) to the

spherical ball (18) . In the preferred embodiment the biasing

member is coil springs (102) that are located to cooperate

with spring pockets (100) positioned in the upper connector

member to locate and contain coil springs (102) . The spring

members bias the retaining ring toward the opening (50) of

the lower receptacle. It should be noted that while springs

are depicted, the biasing member can be a polymer or any

other resilient material that can be use to apply a light

pressure onto the retaining device to maintain a separation.

Once the anchoring member is secured to the bone, a rod

placed within the connector assembly fits within the U-shaped

saddle (49) and is placed on the surface (53) of the retainer

ring. The set screw (80) is threaded onto the threads (54)

of the upper connector (31) wherein the rod forces the

retainer ring (42) onto the spherical ball connector (18)

locking the assembly into a fixed position. Alternatively the

upper connector member can include the use of the well know

faster type wherein the upper connector member had an

external thread and the fastener element would be a nut

having internal threads.

The surface (53) of the retainer ring (42) includes

a clamp angle that provides positive contact with the rod

connection member along multiple points with the exact point

position dependant upon the diameter of the connecting rod.

A third point is supplied by the bottom of the set screw (80)

creating three point securement when used with any diameter

rod. A driver receptacle (83) is located along the upper end

of the set screw (80) for use in installing, the driving



receptacle may be any shape, male or female, suitable for

cooperation with a driving tool to rotate the set screw into

its final position.

The pedicle screw system (10) is a pass through

along a portion of the device allowing a larger bone screw to

be used without increasing the size of the connector.

Figures 9-11 depict the steps of selecting an anchoring

member having a threaded shank (16) of an elected size for a

particular installation. The shank may be small or large,

the threads may be small or large, or any combination

therebetween. The threaded shank) is inserted into the

opening (50) of the lower connector member (33), the lower

connector member having a centrally disposed aperture which

is constructed and arranged to allow the threaded shank to

pass through. The lower connector member (33) includes a

pass through thread (103) which allows the larger threaded

shanks to pass through by matching the threaded shank with

the pass through thread. In operation, an oversized bone

screw can be installed by use of a helical rotation (107)

wherein the bone screw is threaded through the member (33) .

The pass through thread (103) having a helical assembly

groove to match the bone screw threads. The connector

remains the same size and is situated in the socket (96), the

design allowing a variety of anchor screws to be inventoried

yet only one size connector assembly needs to be inventoried.

It should be noted that the spherical head (20) of the bone

screw engages the thread of the lower connector in a uniform

manner wherein the edge of the thread provide a superior edge

for gripping of the head.

Once the anchoring screw is positioned, the

retainer ring is placed in the socket (96), the retainer ring

(42) having a lower spherical surface (56) positionable along



an upper surface of the spherical connector (18), the upper

surface (53) of the retainer ring constructed and arranged to

receive a connecting rod. A clearance aperture (61) allows

passage of a driver for use in securing to the bone screw

fastener (22) . The spring member (102) is attached to the

upper connector (31) having the spring pockets (100) . The

upper connector member is then coupled, or welded as

previously mentioned, to the lower connector member engaging

the springs to bias the retainer ring against the anchoring

member.

Now referring to Figures 18-35 set forth is an

embodiment of the limiting retainer ring element (142) for

limiting the movement of an anchoring screw in a monoaxial

direction. A first embodiment employs a shaped cavity within

the retainer ring; a second embodiment employs a shaped

spherical head on an anchoring screw. It will be obvious to

one skilled in the art that either embodiment accomplishes

the inventor's goals, as would a combination of the

embodiments. The retainer ring (142) includes an upper wall

(144) for use in cooperating with the side wall of a

connector cavity to prevent rotation of the retaining ring.

The inner surface (156) of the retaining ring has a spherical

diameter and provides for self centering by engaging of the

outer surface of the spherical connector (160) . The upper

surface (153) of the retaining ring (142) includes a concave

cylindrical surface for cooperation with a connecting rod.

The cylindrical surface provides additional surface area for

contact with the connecting rod and may include a knurled or

otherwise modified surface finish adapted to enhance gripping

power between the rod and the connecting assembly. A lower

portion (147) of the retaining ring (142) includes a shape

adapted for placement over a shaped spherical connector (160)



which in a first embodiment includes a recessed area (162)

having a substantially flat abutment surface (164) . The

lower portion (147) o f the retaining ring limiting range of

monoaxial movement in accordance with the angle of the lower

portion (147) in respect to the flat abutment surface (164) .

In an alternative embodiment the lower portion

(147) of the retaining ring. (142) includes a shape adapted

for placement over a shaped spherical connector (170) which

in this embodiment includes a recessed area (172) having a

substantially flat abutment surface (174) . The lower portion

(147) of the retaining ring limiting range of movement to and

angle set by B which in this embodiment is zero, however,

changing of angle B on the retainer ring or the spherical

head would allow for monoaxial range of motion.

A s previously mentioned, the spherical head of the

bone screw may include a variation of the above embodiments.

Figure 29-23 depict the lower portion (177) of the retaining

ring (178) to include a shape adapted for placement over a

shaped spherical connector (180) which in this embodiment

includes a recessed area (172) having an angled abutment

surface (184) . The lower portion (177) of the retaining ring

limiting range o f movement to and angle set by C which in

this embodiment is zero, however, changing o f angle C on the

retainer ring or the spherical head would allow for monoaxial

range o f motion.

A s shown in figure 35, the U-shaped connector 230

has an upper connector member (231) and a lower connector

member (233) . A portion of each said side wall is threaded

(254) for receipt o f a set screw (.260) used in securing a rod

(262) within the connector. The connector assembly is sized

to cooperate with the retaining ring (142) for receipt of

various sized rods, as well as limiting the range of motion



of between the connector (230) and the screw (212) . The

screw (212) includes recessed areas for receipt of the

retainer ring (142) for limiting the range of motion in a

monoaxial direction and with a limit as to displacement by

surface (147) . Biasing springs (102) place a constant

pressure upon the retainer ring which frictionally engages

the head of the spherical screw.

Figure 36 is a side view of a side loading

connector assembly (300) depicting the placement of rod

(302) . The insertion of the rod (302) along the side

allowing for certain advantages in various surgeries. The

strength of the connector has been found to be the same as a

top loading connector. Figure 38 is a cross sectional side

view of a polyaxial side loading connector having an upper

connector member (306) that is welded to the lower connector

member (308) thereby allowing the larger bone screw and

spherical head (310) to be placed therein. The upper

connector (306) member being generally C shaped having a top

annulus portion (320) and a bottom annulus portion (322) .

The top annulus (320) includes internally directed threads

that operatively engage a set screw for securing the rod

(302) to the retainer (42) and the spherical head (310) . The

top annulus portion (320) is formed integrally with the

bottom annulus portion (322) and a side wall (324) . Side wall

(324) circumscribes less than half of the circumference of

said top and bottom annulus portions. The retaining ring (42)

is again preloaded with the biasing member springs (102) to

assist in maintaining the bone screw in position during

installation. It should be noted that the removal of the

biasing member would not defeat this invention as the biasing

member is simply a benefit for the surgeon during

installation and the lack of the biasing springs would simply



require the holding of the connector while positioning of the

connecting rod.

Figure 40 is a cross sectional side view of a

monoaxial side loading connector. In this embodiment the

upper body element (326) is again welded to the lower body

element (338) thereby allowing the larger bone screw and

spherical head (160) to be placed therein. The retaining

ring (142) is preloaded with the biasing member springs (102)

to assist in maintaining the bone screw in position during

installation. The shape of the retainer ring operatively

associated with the shape of the recessed area of the bone

screw to allow movement only in a monoaxial direction.

It should be noted that while the springs (102) are

illustrated as coil springs, any spring or resilient type

member suitable for displacing the retaining ring may be

utilized without departing from the scope of the invention.

Such spring or resilient members may include, but should not

be limited to, Belleville type springs, leaf springs,

polymeric members and suitable combinations thereof. It

should also be noted that the recessed area or the flat

portions on the sides of the spherical head may be displaced

angularly to provide an assembly that provides a fixed

angularly displaced connector or an angularly displaced

connector with a limited range of monoaxial movement.

Figure 41 is a perspective view showing the range

of various sized pedicle screws and tulip heads including

lumber thoracic spine sizing and cervical-thoracic spine

sizing. The five larger screws as shown are lumber-thoracic

spine sizing. The largest screw is 55mm and uses an 8.5mm

tulip, the next smaller size screw is 45mm and uses a 7.5 mm

tulip, the next smaller screw is 40mm and uses a 6.5mm tulip,

the next smaller screw is 35mm and uses a 5.5mm tulip and



next smaller screw is 25mm and uses a 4.5mm tulip. These

lumber thoracic screws use a 5.5mm rod. The three smallest

screws as shown are cervical thoracic spine sizing. The

largest of this group is 18mm with a 4.5mm tulip, the next

smaller screw is 14mm with a 4.0mm tulip and the smallest

screw is 10mm with a 3.5mm tulip. These cervical thoracic

screws utilize a 3.5mm rod. The cervical thoracic spine

sized screws are approximately two thirds the size of the

lumbar thoracic sized screws. With the smaller sized screws

the geometric relationship between the screw and the tulip is

such that need for threading the screw through the lower

member is eliminated. However it has been found that the

utilization of at least one groove on the spherical bearing

surface seat is very beneficial in gripping and locking the

pedicle screws spherical head to the spherical bearing seat.

The tulip connector assembly shown in figure 42

includes an upper connector member 431 and a lower connector

member 433. The lower connector member is formed as an

annulus and includes an aperture 440. In this configuration

the outer diameter of the threaded shank is smaller than the

diameter of aperture 440. The lower connector member has a

spherical bearing surface 458 that will cooperate with the

spherical head 20 on the anchoring screw. The threaded shank

is inserted into the lower connector member 433 and through

aperture 4 4 0 . Since the outer diameter of the threaded shank

is smaller than the diameter of the aperture 440 the screw

will pass through the aperture without the aid of screw

threads and the spherical head 20 of the anchoring member can

be positioned to cooperate with the spherical bearing seat

surface 458 of the lower connector member 433. A retainer

ring 442 having a lower spherical surface 456 is resiliently

mounted within in a cavity of the upper connector by a



biasing member 402 shown in this configuration as a plurality

of coil springs. The lower connector member 433 includes

spherical seat bearing surface 458. The spherical head of the

screw cooperates with spherical bearing surfaces 456 and 458

to permit polyaxial motion of the connector assembly relative

to said anchoring member. The upper and lower connector

members 431 and 433 are secured to one another using any one

of the suitable techniques previously described. This screw

can also be used in conjunction with a side loading connector

assembly such as that disclosed in figures 36-38. In this

instance the upper connector member would be generally C

shaped having a top annulus portion and a bottom annulus

portion. The top annulus includes internally directed

threads that operatively engage a set screw for securing the

rod to the retainer and the spherical head. The top annulus

portion is formed integrally with the bottom annulus portion

and a side wall. Side wall circumscribes less than half of

the circumference of said top and bottom annulus portions.

Located on spherical bearing seat surface 458 is a gripping

and locking groove 470.

Figure 43 is an enlarged view of the encircled

detail area shown in figure 42. The groove 470 circumscribes

a minor portion of the circumference of the spherical bearing

seat surface 458. The groove 470 starts at a zero depth at a

lower portion 474 of the spherical bearing surface 458. The

grove 470 penetrates to the design depth as it approaches the

upper portion 476 of the spherical bearing seat surface 458.

The helical groove 470 is used as an additional aid in

locking the spherical head of a screw in its polyaxial

position. The groove provides additional points and edges

for friction gripping. Under high locking forces the groove

also provides a flexing interface for the spherical seat-



surface to deform and better mate to the spherical head of

the screw.

Figure 44 is a perspective top view of the lower

connector member 433 with a single groove 470 on the

spherical bearing seat surface 458. Figure 45 is a

perspective top view of an alternative embodiment wherein

lower connector member 433 has a pair of grooves 471 and 472

formed on the spherical bearing seat surface 458. Figure 46

is a perspective top view of a third embodiment wherein the

lower connector member 433 includes three grooves 473, 474

and 475 each circumscribing only a minor portion of the

bearing seat surface 458. Figure 47 is a cross sectional

view of the embodiment shown in figure 46.

Figures 48 and 49 show different cross sectional

views of an embodiment similar to that shown and described in

figure 42 however in this embodiment the motion of the

connector assembly relative to said anchoring member is

limited to either mono axial movement or a fixed relative

position. The connector assembly (530) has an upper connector

member (531) and a lower connector member (533) . A portion

of each said side wall of the upper connector member is

threaded for receipt of a set screw (506) used in securing a

rod (504) within the connector assembly (530) . The connector

assembly (530) is sized to cooperate with the retaining ring

(542) for receipt of various sized rods, as well as limiting

the range of motion of between the connector assembly (530)

and the screw (512) . The screw (512) has a spherical

connecting head (514) . The spherical head includes recessed

areas (562) for receipt of the retainer ring (542) for

limiting the range of motion in a monoaxial direction and

with a limit as to displacement by surfaces (547) . Biasing

springs (502) place a constant pressure upon the retainer



ring (542) which fractionally engages the spherical head

(514) of the screw (512) . It is also possible to size and

configure the recessed areas (562) and retainer surfaces

(547) to achieve a fixed relationship between the anchoring

screw 512 and the connector assembly (530) . The lower

connector member 533 includes a spherical bearing seat

surface and one, two, or three gripping and locking grooves

as illustrated and described in figures 44 through 47.

All patents and publications mentioned in this

specification are indicative of the levels of those skilled

in the art to which the invention pertains. All patents and

publications are herein incorporated by reference to the same

extent as if each individual publication was specifically and

individually indicated to be incorporated by reference.

It is to be understood that while a certain form of

the invention is illustrated, it is not to be limited to the

specific form or arrangement herein described and shown. It

will be apparent to those skilled in the art that various

changes may be made without departing from the scope of the

invention and the invention is not to be considered limited

to what is shown and described in the specification and any

drawings/figures included herein.

One skilled in the art will readily appreciate that

the present invention is well adapted to carry out the

objectives and obtain the ends and advantages mentioned, as

well as those inherent therein. The embodiments, methods,

procedures and techniques described herein are presently

representative of the preferred embodiments, are intended to

be exemplary and are not intended as limitations on the

scope. Changes therein and other uses will occur to those

skilled in the art which are encompassed within the spirit of

the invention and are defined by the scope of the appended



claims. Although the invention has been described in

connection with specific preferred embodiments, it should be

understood that the invention as claimed should not be unduly

limited to such specific embodiments. Indeed, various

modifications of the described modes for carrying out the

invention which are obvious to those skilled in the art are

intended to be within the scope of the following claims.



CLAIMS

What is claimed is:

Claim 1 . A pedicle screw comprising:

an anchoring member having a threaded shank and a

spherical connector;

a connecting assembly defined by a lower connector

member secured to an upper connector member, said connector

assembly further including a socket for receipt of said

spherical connector;

a retainer ring disposed within said socket having a

lower spherical surface positionable along an upper surface

of said spherical connector, said retainer ring constructed

and arranged to limit placement of said anchoring member; and

a fastener element securable to said upper connector

member for engaging of a connection rod member placed within

said upper connector member

said lower connector member including a spherical seat

surface formed therein, said spherical seat surface having an

aperture, said aperture being generally circular, and at

least one groove formed on said spherical seat surface, the

spherical seat surface being sized and configured to grip and

lock said spherical connector to said lower connector member.

Claim 2 . The pedicle screw of claim 1 , wherein the

threaded shank of said anchoring member has an outer diameter

that is less than the diameter of said aperture of said

spherical seat surface.

Claim 3 . The pedicle screw of claim 2 wherein said at

least one groove in said spherical seat surface is helical.



Claim . The pedicle screw of claim 3 wherein said

spherical seat surface has a lower portion and an upper

portion and said at least one helical grove starts at a near

zero depth at said lower portion and then increases in depth

proximate the upper portion of said spherical seat surface.

Claim 5 . The pedicle screw of claim 5 wherein said at

least one helical groove circumscribes only a portion of the

spherical seat surface.

Claim 6 . The pedicle screw of claim 6 further including

a second helical groove that circumscribes only a portion of

the spherical seat surface.

Claim . The pedicle screw of claim 6 further including

a second and third groove each circumscribing only a portion

of the spherical seat surface.

Claim 8 . The pedicle screw of claim 1 wherein a lower

portion of said retaining ring has a guide surface that is

sized and configured to operatively engage an abutment

surface within a recess of the spherical connector thereby

limiting the range of monoaxial movement of the connector

assembly relative to said anchoring member as a function of

the shape of the guide surface.

Claim 9 . The pedicle screw of claim 1 wherein a lower

portion of said retaining ring has a guide surface

operatively engaged with an abutment surface within a recess

of the spherical connector that is sized and configured to

thereby limit the range of monoaxial movement of the

connector assembly relative to said anchoring member as a

function of the shape of the abutment surface.



Claim 10. The pedicle screw of claim 1 wherein a lower

portion of said retaining ring has a guide surface that is

sized and configured to operatively engage an abutment

surface within a recess of the spherical connector that also

is sized and configured to thereby limit the range of

monoaxial movement of the connector assembly relative to said

anchoring member as a function of the shape of the abutment

surface .

Claim 11. The pedicle screw of claim 1 wherein a lower

portion of said retaining ring has a guide surface

operatively engaged with an abutment surface within a recess

of the spherical connector thereby fixing the movement of the

connector assembly relative to said anchoring member.

Claim 12. The pedicle screw of claim 1 further including

at least one biasing member positioned between said retainer

ring and said upper connector element.

Claim 13. A pedicle screw comprising:

an anchoring member having a shank and a spherical

connector;

a connecting assembly defined by a lower connector

member secured to an upper connector member, said lower

connector member having a threaded aperture to allow a

threaded shank of an anchoring member to pass through a

socket for receipt of said spherical connector; said upper

connector member being generally C shaped having a top

annulus portion and a bottom annulus portion, said top

annulus portion being connected to said bottom annulus

portion with a side wall that circumscribes less than half of

the circumference of said top and bottom annulus portions,



whereby a connecting rod member can be side loaded into said

upper connector member;

a retainer ring disposed within said socket having a

lower spherical surface positionable along an upper surface

of said spherical connector,

a fastener element securable to said upper connector

member for engaging a connection rod member placed within

said upper connector member;

wherein when said connecting rod member is placed in

said upper connector and said fastener element is secured

thereto, the connecting rod member engages said retainer ring

and said retainer ring locks said connecting assembly in a

fixed position in relation to said anchoring member.

Claim 14. The pedicle screw of claim 13 further

including at least one biasing member positioned between said

retainer ring and said upper connector element.

Claim 15. The pedicle screw of claim 13 wherein a lower

portion of said retaining ring has a guide surface that is

sized and configured to operatively engage an abutment

surface within a recess of the spherical connector thereby

limiting the range of monoaxial movement of the connector

assembly relative to said anchoring member as a function of

the shape of the guide surface.

Claim 16. The pedicle screw of claim 13 wherein a lower

portion of said retaining ring has a guide surface

operatively engaged with an abutment surface within a recess

of the spherical connector that is sized and configured to

thereby limit the range of monoaxial movement of the

connector assembly relative to said anchoring member as a

function of the shape of the abutment surface.



Claim 17. The pedicle screw of claim 13 wherein a lower

portion of said retaining ring has a guide surface that is

sized and configured to operatively engage an abutment

surface within a recess of the spherical connector that also

is sized and configured to thereby limit the range of

monoaxial movement of the connector assembly relative to said

anchoring member as a function of the shape of the abutment

surface.

Claim 18. The pedicle screw of claim 13 wherein a lower

portion of said retaining ring has a guide surface

operatively engaged with an abutment surface within a recess

of the spherical connector thereby fixing the movement of the

connector assembly relative to said anchoring member.

Claim 19. A pedicle screw comprising:

an anchoring member having a threaded shank and a

spherical connector;

a connecting assembly defined by a lower connector

member secured to an upper connector member, said connector

assembly further including a socket for receipt of said

spherical connector;

a retainer ring disposed within said socket having a

lower spherical surface positionable along an upper surface

of said spherical connector, said retainer ring constructed

and arranged to limit placement of said anchoring member; and

a fastener element securable to said upper connector

member for engaging of a connection rod member placed within

said upper connector member

said lower connector member including a spherical seat

surface formed therein, said spherical seat surface having

an aperture and at least one groove formed on said spherical



seat surface, the spherical seat surface being sized and

configured to grip and lock said spherical connector to said

lower connector member; and

said upper connector member being generally C shaped

having a top annulus portion and a bottom annulus portion,

said top annulus portion being connected to said bottom

annulus portion with a side wall that circumscribes less than

half of the circumference of said top and bottom annulus

portions, whereby said connecting rod member can be side

loaded into said upper connector member.

Claim 20. The pedicle screw of claim 19, wherein the

threaded shank of said anchoring member has an outer diameter

that is less than the aperture of said spherical seat

surface .

Claim 21. The pedicle screw of claim 20 wherein said at

least one groove in said spherical seat surface is helical.

Claim 22. The pedicle screw of claim 21 wherein said

spherical seat surface has a lower portion and an upper

portion and said at least one helical grove starts at a near

zero depth at said lower portion and then increases in depth

proximate the upper portion of said spherical seat surface.

Claim 23. The pedicle screw of claim 22 wherein said at

least one helical groove circumscribes only a portion of the

spherical seat surface.

Claim 24. The pedicle screw of claim 23 further

including a second helical groove that circumscribes only a

portion of the spherical seat surface.



Claim 25. The pedicle screw of claim 23 further

including a second and third groove each circumscribing only

a portion of the spherical seat surface.

Claim 26. The pedicle screw of claim 19 wherein a lower

portion of said retaining ring has a guide surface that is

sized and configured to operatively engage an abutment

surface within a recess of the spherical connector thereby

limiting the range of monoaxial movement of the connector

assembly relative to said anchoring member as a function of

the shape of the guide surface.

Claim 27. The pedicle screw of claim 19 wherein a lower

portion of said retaining ring has a guide surface

operatively engaged with an abutment surface within a recess

of the spherical connector that is sized and configured to

thereby limit the range of monoaxial movement of the

connector assembly relative to said anchoring member as a

function of the shape of the abutment surface.

Claim 28. The pedicle screw of claim 19 wherein a lower

portion of said retaining ring has a guide surface that is

sized and configured to operatively engage an abutment

surface within a recess of the spherical connector that also

is sized and configured to thereby limit the range of

monoaxial movement of the connector assembly relative to said

anchoring member as a function of the shape of the abutment

surface .



Claim 29. The pedicle screw of claim 19 wherein a lower

portion of said retaining ring has a guide surface

operatively engaged with an abutment surface within a recess

of the spherical connector thereby fixing the movement of the

connector assembly relative to said anchoring member.

Claim 30. The pedicle screw of claim 19 further

including at least one biasing member positioned between said

retainer ring and said upper connector element.
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