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DALLAS’ TX 75201 (Us) Avertebral stabilization assembly for stabilizing vertebrae is 
73 AS . I V h M d. 1T h l . I I provided. The vertebral stabilization assembly includes a 

( ) slgnee aug an e lca ec n0 ogles’ nc ?rst and a second pedicle screW, a ?rst and second connect 

(21) App1_ No; 11/086,834 ing screW, and a connecting member. The ?rst and second 
pedicle screWs each have a shaft provided With a threaded 

(22) Filed: Mall 22, 2005 portion operable for threading engagement of the ?rst and 
_ _ second pedicle screWs With a ?rst and second vertebra, 

Related U'S‘ Apphcatlon Data respectively, each shaft also has an engaging portion. The 

(62) Division of application NO‘ 10/109 172 ?led on Mar‘ ?rst and second connecting screWs each have a ?rst end 
28 2002 HOW Pat NO 6 899 714’ ’ adapted to be received by the engaging portions of the ?rst 

’ ’ ' ' ’ ’ ' and second pedicle screWs, respectively. The connecting 

(60) Provisional application No. 60/327,118, ?led on Oct. member has a ?rst end Connected to the ?rst Connecting 
3, 2001. Provisional application No. 60/350,259, ?led 
on Nov. 2, 2001. Provisional application No. 60/331, 
857, ?led on Nov. 20, 2001. Provisional application 
No. 60/353,691, ?led on Jan. 31, 2002. 

screW and a second end connected to the second connecting 
screW for stabilization of the ?rst and second vertebra. A 
guide member for placement of the connecting screW and 
method for anteriorly stabilizing vertebrae is also provided. 
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VERTEBRAL STABILIZATION ASSEMBLY AND 
METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] Pursuant to 35 USC § 120, this divisional appli 
cation claims priority from, and hereby incorporates by 
reference for all purposes, copending US. patent application 
Ser. No. 10/109,172, entitled Vertebral StabiliZation Assem 
bly and Method, naming Paul A. Vaughan as inventor, ?led 
Mar. 28, 2002, Which, pursuant to 35 USC § 119(e), claims 
the bene?t of US. Provisional Patent Application No. 
60/327,118, entitled Vertebral StabiliZation Assembly and 
Method, ?led Oct. 3, 2001, and US. Provisional Patent 
Application No. 60/350,259, entitled Vertebral StabiliZation 
Assembly and Method Having a Modi?ed Pedicle ScreW, 
?led Nov. 2, 2001, and US. Provisional Patent Application 
No. 60/331,857 entitled Vertebral StabiliZation Assembly 
and Method for Anterior Placement, ?led Nov. 20, 2001, and 
US. Provisional Patent Application No. 60/353,691, entitled 
Vertebral StabiliZation Assembly and Method Having Dual 
Pedicle ScreWs, ?led Jan. 31, 2002, all naming Paul A. 
Vaughan as inventor, Which are hereby incorporated by 
reference for all purposes. 

TECHNICAL FIELD OF THE INVENTION 

[0002] The present invention relates generally to a spinal 
stabilization and more speci?cally, but not by Way of limi 
tation, to a vertebral stabiliZation assembly and method for 
stabiliZing vertebra. 

BACKGROUND OF THE INVENTION 

[0003] The human spine frequently requires surgery to 
repair deformities or injuries. Spinal problems may be 
caused by a trauma to the spine received during an accident, 
excessive strain or stress on the spine from physical activi 
ties, a sedentary lifestyle and poor posture that may place 
abnormal pressure on the spine, disease or a variety of other 
reasons. Spinal fusion is a common surgery intended to 
alleviate pain caused by these spinal deformities or injuries. 

[0004] The spinal fusion procedure generally includes 
removing the disk, packing bone graft betWeen the vertebrae 
and placing a spinal implant, such as screWs attached to a 
plate, rod or cage, to fuse elements of the spine together. 
Once the disk is removed and the bone graft is placed 
betWeen the vertebrae, the bone graft Will fuse to the 
vertebrae over a period of several months folloWing the 
surgery. 

[0005] The purpose of the plate is to stabiliZe the vertebrae 
until the bone graft has become fused to the vertebrae. The 
plate is positioned to extend betWeen at least tWo vertebrae. 
The plate is attached to screWs anchored in each of the 
adjacent vertebrae, thus immobiliZing the desired portion of 
the spine. The plate is anchored to the screWs either on the 
front, anterior, or back, posterior, sides of the vertebrae. 

[0006] The present invention is not intended to be limited 
to applications in a speci?c region of the spine, and may, in 
fact, be utiliZed equally Well With the cervical, thoracic, 
lumbar and sacrum vertebrae of the spine. HoWever, for 
purposes of explanation, the surgical procedure Will be 
discussed in greater detail With respect only to the lumbar 
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vertebrae region of the spine. Procedurally, anterior, or entry 
from the stomach region of the patient, lumbar vertebra 
surgery provides the surgeon With optimum access to the 
entire intervertebral disk. Posterior, or entry from the back of 
the patient, surgery is less preferred since access to the disk 
is restricted. Once the anterior lumbar discectomy, or 
removal of the lumbar disk, is completed, the bone graft is 
placed into the space betWeen the vertebrae previously 
occupied by the disk. 

[0007] The patient is then positioned for posterior fusion, 
or placement, of the plate. The stabiliZation is typically 
accomplished by placing a screW in each of the lumbar 
vertebra such the screW extends through a portion of the 
vertebra and into the body of the vertebra. Each screW 
extends posteriorly from the vertebra suf?cient for attach 
ment to the plate. The plate is then anchored to each of the 
screWs to retain the adjacent lumbar vertebrae positioned a 
distance from each other. The plate and screWs thereby 
stabiliZe the lumbar vertebrae and provide time for the 
vertebrae and bone graft to fuse into a solitary unit. 

[0008] HoWever, posterior fusion requires large posterior 
muscle dissection to safely implant the pedicle screWs and 
provide for placement of the plate. Such major muscle 
damage presents a danger to the patient during surgery from 
infection and the extensive muscle damage. Also, additional 
time is required to perform both extensive anterior and 
posterior surgical portions. The added surgical time presents 
another risk to the patient. 

[0009] Attempts to eliminate the negative aspects of pos 
terior fusion include anterior placement of the plate and 
screWs. Although anterior fusion avoids the problems asso 
ciated With the larger posterior fusion, additional problems 
arise. In such systems, the anchoring-screWs are laterally 
placed on the anterior of the vertebra. Lateral placement 
requires a signi?cantly more invasive procedure and much 
greater exposure. Also, screWs anchored laterally through 
the anterior of the vertebra do not provide the stability of 
those extending posteriorly through the pedicle and into the 
vertebral body. Furthermore, anteriorly-anchored screWs do 
not promote quick and uniform fusion of the bone graft to 
the vertebra since they do not have the stability of the 
pedicle ?xation. 

[0010] Thus a need exists for a vertebral stabiliZation 
assembly that obtains the bene?ts While overcoming the 
disadvantages of prior procedures and systems. 

SUMMARY OF THE INVENTION 

[0011] The present invention provides a vertebral stabili 
Zation assembly for stabiliZing vertebra. The vertebral sta 
biliZation assembly includes a ?rst and a second pedicle 
screW, a ?rst and a second connecting screW and a connect 
ing member. The ?rst pedicle screW has a shaft provided 
With a threaded portion operable for threading engagement 
of the ?rst pedicle screW With a ?rst vertebra, the shaft also 
has an engaging portion. The ?rst connecting screW has a 
?rst end adapted to be received by the engaging portion of 
the ?rst pedicle screW. 

[0012] The second pedicle screW has a shaft provided With 
a threaded portion operable for threading engagement of the 
pedicle screW With a second vertebra. The shaft of the 
second pedicle screW has an engaging portion. The second 
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connecting screw has a ?rst end adapted to be received by 
the engaging portion of the second pedicle screW. The 
connecting member has a ?rst end and the second end. The 
?rst end of the connecting member connected to the ?rst 
connecting screW positionable in the ?rst vertebra. The 
second end of the connecting member connected to the 
second connecting screW positionable in the second vertebra 
for stabilization of the ?rst vertebra and the second vertebra. 

[0013] In one aspect, the connecting member may be a 
rod, bracket, plate or brace. In other aspects, the ?rst and 
second connecting screWs are each provided With an open 
ing in a second end thereof and Wherein the ?rst end of the 
rod is positionable in the opening in the second end of the 
?rst connecting screW and Wherein the second end of the rod 
is positionable in the opening in the second end of second 
connecting screW. 

[0014] In one aspect, the present invention further com 
prises a ?rst and second tensioning mechanism, the ?rst 
tensioning mechanism tensioningly engaging the ?rst end of 
the rod in the opening in the second end of the ?rst 
connecting screW and the second tensioning mechanism 
tensioningly engaging the second end of the rod in the 
opening in the second end of the second connecting screW. 

[0015] In other aspects, the ?rst and second connecting 
screWs are provided With coupling portions operable to 
couple the ?rst and second connecting screWs With the 
connecting member. In other aspects, the coupling portions 
of the ?rst and second connecting screWs are further de?ned 
as a threaded end of the ?rst and second connecting screWs. 

[0016] In other aspects, the threaded end of the ?rst and 
second connecting screWs are connectable to the connecting 
member by bolts. While in other aspects, the connecting 
member connected to the ?rst and second connecting screW 
is siZed to retain the ?rst vertebra disposed a distance from 
the second vertebra. The connecting member may be siZed 
to retain the ?rst vertebra disposed so as to prevent contact 
With the second vertebra. 

[0017] In other aspects, the ?rst and second pedicle screWs 
are operable to engage a ?rst and second lumbar vertebra, 
respectively. 
[0018] In yet another aspect the vertebral stabiliZation 
assembly further includes a bore screW having a shaft siZed 
similar in diameter to the shaft of the ?rst and second pedicle 
screW. In one aspect, the diameter of the shaft of the bore 
screW is substantially similar to the diameter of the shaft of 
the pedicle screW, While in other aspects the diameter of the 
shaft of the bore screW is smaller, and in others larger, than 
the diameter of the shaft of the pedicle screW The bore screW 
is operative to bore an opening in the vertebra, from the 
posterior side of the vertebra. 

[0019] The bore screW is useful to create a bore opening 
in the vertebra that is at a desirable angle in the vertebra. The 
bore screW may then be located from the anterior side and 
removed anteriorly according to one aspect or removed 
posteriorly according to another aspect of the present inven 
tion. Where the bore screW is removed anteriorly, the bore 
screW is provided With an engaging portion on a distal end 
of the bore screW for connection of the bore screW by a tool 
for removal from the vertebral anterior. 

[0020] One advantage of utiliZing the bore screW is that 
the angle of placement of the bore screW is knoWn so that the 
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proper pedicle screW may be selected based on the angle of 
penetration of the bore opening created in the vertebra by the 
bore screW, such as a pedicle screW having a engaging 
portion With the proper angle of connection for attachment 
of the connecting screW and a pedicle screW of appropriate 
length. 

[0021] In another aspect, the vertebral stabiliZation assem 
bly of the present invention further includes an indicator 
positionable posteriorly adjacent the bore opening created 
by bore screW. The indicator indicating the location of the 
bore opening from the anterior side of the vertebra. In one 
aspect, the indicator is an LED (light emitting diode) dis 
posed on a rigid shaft extendable doWn the bore opening 
near the anterior side of the vertebra. In other aspects, the 
shaft may be substantially ?exible for easy removal. In other 
aspects, the indicator is an LED or higher intensity light, 
such as a laser light, and is disposed posteriorly near the bore 
opening such that the light projects doWn the opening and is 
perceptible from the vertebral anterior. 

[0022] In another aspect the present invention provides a 
pedicle screW for securing a connecting screW of a vertebral 
stabiliZation assembly. The pedicle screW includes a shaft, 
an engaging portion and coupling portion. The shaft has a 
threaded portion operable for threading engagement of the 
pedicle screW With a vertebra. The engaging portion is 
provided on the shaft and operable to receive a connecting 
screW of the vertebral stabiliZation assembly. The coupling 
portion is provided on the shaft and adapted to connect a 
guide member of the vertebral stabiliZation assembly. In one 
aspect of the pedicle screW of the present invention the shaft 
is cannulated. The cannulated portion of the shaft further 
de?ned as a passageWay extending through the shaft from a 
?rst end of the shaft to a second end of the shaft. 

[0023] In one aspect, the shaft is further de?ned as having 
a ?rst end and a second end such that the threaded portion 
is adjacent the ?rst end and the second end is operable to 
receive rotational engagement for rotating the pedicle screW. 
In yet another aspect, the engaging portion is further de?ned 
as an opening on the shaft operable to receive the connecting 
screW of the vertebral stabiliZation assembly. 

[0024] In other aspects, the opening is further de?ned as 
extending through the shaft from a shaft ?rst side to a shaft 
second side. In another aspect, the opening is coupleable 
With the connecting screW to provide stabiliZing engagement 
of the connecting screW. While yet other aspects provide the 
opening is coupleable With the connecting screW to provide 
rigid engagement With the connecting screW. 

[0025] In one aspect, the engaging portion is coupleable 
With the connecting screW to provide locking engagement 
With the connecting screW. In other aspects, the engaging 
portion is coupleable With the connecting screW to provide 
threaded engagement With the connecting screW. In yet other 
aspects, the coupling portion of the shaft is associated With 
the opening in the shaft such When the guide member is 
coupled to the coupling portion an alignment member of the 
guide member is aligned With the engaging portion in the 
shaft. 

[0026] In one aspect, the coupling portion is further 
de?ned as an opening operable for threading engagement. In 
another aspect, the shaft is further de?ned as a substantially 
rigid shaft constructed from a material selected from the 
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group consisting of steel, aluminum, metallic materials and 
polymeric materials. While in other aspects, the shaft is 
substantially cannulated such that a passageway extends 
through the shaft from a ?rst end of the shaft to a second end 
of the shaft. In one aspect, the pedicle screW is operable to 
engage a lumbar vertebra. In another aspect, the pedicle 
screW is further operable to engage a thoracic vertebra. 

[0027] In one aspect, the engaging portion on the shaft of 
the pedicle screW includes rotational portion for rotating the 
engaging portion for receiving the connecting screW at 
various angles relative to the shaft of the pedicle screW. In 
some aspects, the rotational portion includes a hinging 
member or a ratcheting member operative for rotation of the 
engaging portion. In other aspects, the engaging portion is 
disposed in an engaging opening in the shaft of the pedicle 
such that the engaging portion is rotatable Within the engag 
ing opening and, in some aspects, becomes ?xed or locked 
When the connecting screW is received by the engaging 
portion. 
[0028] In one aspect, the shaft of the pedicle screW is 
provided With at least one non-continuous thread extending 
circumferentially about the shaft such that at least one gap 
is disposed betWeen a ?rst portion of the non-continuous 
thread and a second portion of the non-continuous thread. 
The advantage of the disposition of the non-continuous 
thread is that When the nerve is aggravated by the placement 
of the pedicle screW, the pedicle screW may be rotated into 
a position such that the gap is adjacent the aggravated nerve 
instead of the thread to alleviate the aggravation Which may 
be caused by the threaded portion of the shaft of the pedicle 
screW. 

[0029] In another aspect, the shaft of the pedicle screW is 
provided With a ?rst threaded portion and a reinforced 
portion. The reinforced portion of the shaft has a diameter 
that is greater than a diameter of the ?rst threaded portion of 
the shaft. In one aspect, the reinforced portion of the shaft is 
substantially adjacent the engaging portion of the shaft for 
reinforcing the connection of the connecting screW to the 
pedicle screW via the engaging portion. 

[0030] In another aspect the reinforced portion of the shaft 
is adjacent the ?rst threaded portion and adjacent a second 
threaded portion, the diameter of the reinforced portion is 
greater than the diameter of the ?rst threaded portion and 
about equal to a diameter measured from an outermost edge 
of a plurality of threads provided on the ?rst threaded 
portion of the shaft. The diameter of the reinforced portion 
of the shaft is less than a diameter measured from an 
outermost edge of a plurality of threads provided on the 
second threaded portion of the shaft. The reinforced portion 
of the shaft is one advantage of the present aspect since the 
stability of the vertebral stabiliZation assembly is signi? 
cantly enhanced by the additional structural support pro 
vided by the reinforced portion for connection of the con 
necting screW to the engaging portion of the pedicle screW 
adjacent the reinforced portion. 

[0031] In yet another aspect, the shaft of the pedicle screW 
has at least a ?rst groove extending a distance along the 
length of the shaft. In one aspect, a distal end of the shaft of 
the pedicle screW is substantially conical, While in other 
aspects, the distal end of the shaft is a substantially ?at 
surface. In one aspect, Where the distal end of the shaft is a 
substantially ?at surface, the pedicle screW is provided With 
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a cap Which may have a conically shaped ?rst end and a 
second end con?gured for mating connection near the distal 
end of the pedicle screW. In this aspect, the mating connec 
tion may be achieved by providing a recess in at least the 
?rst groove on the shaft and a notch on an inner surface of 
the cap such that the notch on the inner surface of the cap is 
tensioningly received by the recess in at least the ?rst groove 
of the shaft. 

[0032] In one aspect, the distal end of the pedicle screW is 
rectangularly con?gured for mating With a guide member for 
proper alignment of the engaging portion of the pedicle 
screW for connection of the connecting screW. In one aspect, 
only a portion of the shaft is provided With threads. In this 
aspect, the threads may be provided except on a portion of 
the shaft substantially adjacent the engaging portion. In 
other aspects, only a portion of the shaft above the engaging 
portion is provided With threads, While in other aspects only 
a portion of the shaft beloW the engaging portion is provided 
With threads. 

[0033] In yet another aspect, the pedicle screW has a ?rst 
end provided With a head operative for rotational engage 
ment of the pedicle screW With the vertebra. A coupling 
portion is disposed adjacent the ?rst end the pedicle screW 
and is further operative to engage a guide member of the 
vertebral stabiliZation assembly. In this aspect, the pedicle 
screW is provided for anterior placement such that a distal 
end of the pedicle screW Which initially penetrates the 
vertebra from an anterior side of the vertebra engages and 
stabiliZes from Within the body portion of the vertebra near 
the pedicle of the vertebra. After placement of the pedicle 
screW, the head of the pedicle screW is disposed adjacent the 
anterior side of the vertebra for receiving a guide member. 

[0034] One advantage of the pedicle screW for anterior 
placement and stabiliZation is that, When utiliZing this aspect 
of the pedicle screW, placement of the vertebral stabiliZation 
assembly may be accomplished entirely from the patient’s 
anterior eliminating the need to rotate the patient and further 
reducing the time needed for the surgical procedure. UtiliZ 
ing the present aspect of the pedicle screW for anterior 
placement and stabiliZation provides numerous advantages 
even Where portions of the medical procedure are accom 
plished from the patient’s posterior. For example, in some 
aspects, it may be useful and necessary to rotate the patient 
and perform signi?cant or peripheral procedures from the 
patient’s posterior during certain portions of the vertebral 
stabiliZation procedure. 

[0035] In yet other embodiments, the present invention 
provides a tool con?gured to connect to the distal end of the 
pedicle screW. In one aspect, the tool is provided With a ?rst 
end having a handle adapted to be grasped by the hand of an 
individual and a second end provided With a connector to 
connect to the distal end of the pedicle screW to retain and 
stabiliZe the pedicle screW for placement and removal of the 
connecting screW. In one aspect the distal end of the pedicle 
screW is provided With an opening and the second end of the 
tool is provided With a connector con?gured to be received 
into the opening in the distal end of the pedicle screW for 
securing the pedicle screW. 

[0036] In yet another aspect, the connecting screW is 
provide With at least a ?rst groove on a shaft portion of the 
connecting screW for connection by a tool for retaining the 
connecting screW for placement and removal of the con 
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necting screw. In one aspect, the connecting screW has an 
opening on one end of the connecting screW, and the tool is 
provided With a connector adapted to be received by the 
opening and con?gured to connect to the tool. 

[0037] In yet another aspect, the present invention pro 
vides a guide member for placement of a screW of a vertebral 
stabilization assembly. The guide member including a cou 
pling portion, and offset member, and an alignment member. 
The coupling portion is operable to couple With a coupling 
portion of a pedicle screW of the vertebral stabiliZation 
assembly. The offset member is connected to the coupling 
portion of the guide member. The offset member extending 
from the coupling portion relative to the connection of the 
coupling portion of the guide member to the coupling 
portion of the pedicle screW. The alignment member is 
connected to the offset member. The alignment member is 
operable for alignment of the connecting screW of the 
vertebral stabiliZation assembly With a portion of the pedicle 
screW of the vertebral stabiliZation assembly. 

[0038] In one aspect, the coupling portion of the guide 
member is operable to couple With the coupling portion of 
the pedicle screW such that the offset member extends in a 
predetermined direction relative to the coupling of the 
coupling portion of the guide member to the coupling 
portion of the pedicle screW. While in other aspects, the 
offset member is further provided With a ?rst end and a 
second end, and Wherein the ?rst end of the offset member 
is connected to the coupling portion and Wherein the second 
end of the offset member is coupled to the alignment 
member. 

[0039] In one aspect, the offset member is positionable 
relative to the coupling of the coupling portion With the end 
portion of the pedicle screW. While in other aspects, the 
offset member extends from the coupling portion adjacent a 
shaft portion of the pedicle screW. 

[0040] In one aspect, the coupling portion of the guide 
member couples to the coupling portion of the pedicle screW 
such that the offset member positions the alignment member 
connected to the offset member substantially aligned adja 
cent a portion of the pedicle screW. In yet another aspect, the 
alignment member substantially aligns adjacent to the 
engaging portion of a shaft of the pedicle screW. While yet 
in other aspects, the alignment member substantially aligns 
adjacent an opening on the shaft of the pedicle screW. In yet 
another aspect, the alignment member provides alignment 
for threadingly taping the vertebra adjacent the opening in 
the pedicle screW. 

[0041] In one aspect, the alignment member provides 
alignment for attachment of the connecting screW of the 
vertebral stabiliZation assembly to the pedicle screW. In 
other aspects, the alignment member is further de?ned as 
tubular member having a ?rst end, a second end and a 
opening extending through the tubular member from the ?rst 
end to the second end. While in yet other aspects, the 
opening extending through the tubular member is provided 
With a diameter suf?cient to receive the connecting screW of 
the vertebral stabiliZation assembly through the opening in 
the tubular member for alignment With an engaging portion 
of a shaft of the pedicle screW of the vertebral stabiliZation 
assembly. 
[0042] In another aspect, the present invention provides a 
vertebral stabiliZation assembly having dual pedicle screWs 
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including a ?rst pedicle, a second pedicle screW and a 
connecting screW. The ?rst pedicle screW has a shaft pro 
vided With a threaded portion operable for threading engage 
ment of the ?rst pedicle screW With a ?rst vertebra. The shaft 
of the ?rst pedicle screW has an engaging portion. 

[0043] The second pedicle screW has a shaft provided With 
a threaded portion operable for threading engagement of the 
second pedicle screW With the ?rst vertebra, the shaft of the 
second pedicle has an engaging portion. The connecting 
screW has a ?rst end and a shaft, the ?rst end of the 
connecting screW is adapted to be received by the engaging 
portion of the ?rst pedicle screW. The shaft of the connecting 
screW is adapted for connection to the engaging portion of 
the second pedicle screW. 

[0044] In yet another aspect, the present invention pro 
vides a method for stabiliZing a loWer vertebra and an upper 
vertebra from an anterior side of the vertebrae using a 
vertebral stabiliZation assembly. The method includes insert 
ing a ?rst pedicle screW into the loWer vertebra through a 
pedicle and a vertebral body of the loWer vertebra from a 
posterior side of the loWer vertebra. The pedicle screW 
includes a shaft provided With a threaded portion operable to 
threadingly engage the loWer vertebra. The shaft of the ?rst 
pedicle screW has an engaging portion operable to receive a 
?rst connecting screW. The shaft of the ?rst pedicle screW 
having a coupling portion operable to couple With a guide 
member of the vertebral stabiliZation assembly. 

[0045] The method includes inserting a second pedicle 
screW into an upper vertebra through a pedicle and a 
vertebral body of the upper vertebra from a posterior side of 
the upper vertebra. The second pedicle screW includes a 
shaft provided With a threaded portion operable to thread 
ingly engage the upper vertebra. The shaft of the second 
pedicle screW has an engaging portion operable to receive a 
second connecting screW. The shaft to the second pedicle 
screW has a coupling portion operable to couple With a guide 
member of the vertebral stabiliZation assembly. The method 
further includes locating the coupling portion of the shaft of 
the ?rst pedicle screW from an anterior side of the loWer 
vertebra. 

[0046] The method includes coupling the guide member to 
the coupling portion of the shaft of the ?rst pedicle screW 
from the anterior side of the loWer vertebra. The method 
further provides for inserting a loWer connecting screW 
through the anterior side of the loWer vertebra using the 
guide member. The loWer connecting screW includes a ?rst 
end adapted to be received by the engaging portion of the 
?rst pedicle screW and a second end adapted to reside 
outside the loWer vertebra on an anterior side of the loWer 
vertebra. 

[0047] The method includes locating the coupling portion 
of the shaft to the second pedicle screW from an anterior side 
of the upper vertebra. The method provides for coupling the 
guide member to the coupling portion of the shaft to the 
second pedicle screW from the anterior side of the upper 
vertebra. The method further includes inserting an upper 
connecting screW through the anterior side of the upper 
vertebra using the guide member. The upper connecting 
screW includes a ?rst end adapted to be received by the 
engaging portion of the second pedicle screW and a second 
end adapted to reside outside the upper vertebra on the 
anterior side of the upper vertebra. 
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[0048] The method also provides for connecting the sec 
ond end of the lower connecting screW of the lower vertebra 
to the second end of the upper connecting screW of the upper 
vertebra. In one aspect, the ?rst and second pedicle screWs 
are posteriorly placed on the right side of the loWer and 
upper vertebra, respectively, and Wherein the loWer and 
upper vertebra are further de?ned as a loWer and upper 
lumbar vertebra. In another aspect, the ?rst and second 
pedicle screWs are posteriorly placed on the right side of the 
loWer and upper vertebra, respectively, and Wherein the 
loWer and upper vertebra are further de?ned as a loWer and 
upper thoracic vertebra. 

[0049] In one aspect, the present invention is directed to a 
method of anterior vertebral stabiliZation including placing 
from the patient’s anterior the pedicle screW such that a 
portion of the pedicle screW is stabiliZed in a pedicle portion 
of the vertebra. 

[0050] In one aspect, the ?rst pedicle screW is further 
provided With a cannulated shaft having a passageWay 
extending from a ?rst end to a second end of the ?rst pedicle 
screW and Wherein locating the coupling portion of the shaft 
of the ?rst pedicle screW from the anterior side of the loWer 
vertebra further provides for extending a tool operable to 
drill through a portion of the loWer vertebra through the 
passageWay of the shaft of the ?rst pedicle screW and drilling 
the portion of the loWer vertebra such that the tool extends 
at least partially through the anterior side of the loWer 
vertebra. 

[0051] In one aspect, the second pedicle screW is further 
provided With a cannulated shaft having a passageWay 
extending from a ?rst end to a second end of the second 
pedicle screW and Wherein locating the coupling portion of 
the shaft of the second pedicle screW from the anterior side 
of the upper vertebra further includes extending the tool 
operable to drill through a portion of the upper vertebra 
through the passageWay of the shaft of the second pedicle 
screW and drilling the portion of the upper vertebra such that 
the tool extends at least partially through the anterior side of 
the upper vertebra. 

[0052] In other aspects, coupling the guide member to the 
?rst and second pedicle screWs further includes threadingly 
coupling the guide member to the coupling portion of the 
shaft of the ?rst and second pedicle screWs. In another 
aspect, coupling the guide member to the ?rst and second 
pedicle screWs further includes matingly coupling the guide 
member to the coupling portion of the shaft of the ?rst and 
second pedicle screWs. 

[0053] In one aspect, inserting the loWer connecting screW 
further includes positioning the loWer connecting screW in 
alignment With the engaging portion of the ?rst pedicle 
screW utiliZing an alignment member of the guide member 
and threading the loWer connecting screW through anterior 
side of the loWer vertebra. 

[0054] In one aspect, positioning the loWer connecting 
screW in alignment With the engaging portion of the ?rst 
pedicle screW further includes receiving the loWer connect 
ing screW by the alignment member of the guide member, 
the guide member adapted to position the alignment member 
connected thereto the guide member substantially aligned 
adjacent the engaging portion of the ?rst pedicle screW. 

[0055] In other aspects, inserting the upper connecting 
screW further includes positioning the upper connecting 
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screW in alignment With the engaging portion of the second 
pedicle screW utiliZing the alignment member of the guide 
member and threading the upper connecting screW through 
anterior side of the upper vertebra. 

[0056] In one aspect, positioning the upper connecting 
screW in alignment With the engaging portion of the second 
pedicle screW further includes receiving the upper connect 
ing screW by the alignment member of the guide member, 
the guide member adapted to position the alignment member 
connected thereto the guide member substantially aligned 
adjacent the engaging portion of the second pedicle screW. 

[0057] In another aspect, connecting the upper connecting 
screW to the loWer connecting screW further includes, pro 
viding a connecting member having a ?rst end and a second 
end, connecting the second end of the loWer connecting 
screW to the ?rst end of the connecting member and con 
necting the second end of the upper connecting screW to the 
second end of the connecting member. 

[0058] In yet another aspect, the connecting member is a 
plate and Wherein the second end of the loWer connecting 
screW receives the ?rst end of the plate and Wherein the 
second end of the upper connecting screW receives the 
second end of the plate. 

[0059] In yet another aspect, the connecting member is a 
bracket and Wherein the second end of the loWer connecting 
screW receives the ?rst end of the bracket and Wherein the 
second end of the upper connecting screW receives the 
second end of the bracket. While in other aspects, the 
connecting member is a rod and Wherein the second end of 
the loWer connecting screW connects to the ?rst end of the 
rod and Wherein the second end of the upper connecting 
screW connects to the second end of the rod. 

[0060] The pedicle screW of the present invention advan 
tageously provides for posterior placement of the pedicle 
screW through a pedicle portion of the vertebra for secure 
attachment of the pedicle screW to the vertebra. The cannu 
lated shaft of the pedicle screW is adapted to receive a drill 
bit there through such that the drill bit may be caused to drill 
through to the anterior side of the vertebra for easily locating 
the shaft of the pedicle screW. Another advantage of the 
present invention is that the pedicle screW is adapted for 
posterior placement through a pedicle portion of the vertebra 
for maximum stabiliZation. The connecting screW of the 
vertebral stabiliZation assembly is adapted to engage the 
engaging portion provided on the shaft of the pedicle screW 
to further promote a stable engagement of the vertebral 
stabiliZation assembly. 

[0061] Yet another advantage of the present invention is 
that the engagement of the engaging portion of the shaft of 
the pedicle screW With the connecting screW prevents the 
pedicle screW or the connecting screW from moving or 
backing out of the vertebra since the connecting screW and 
pedicle screW are connected to one another. 

[0062] Another advantage to the present invention is that 
the added stability of the pedicle screW posteriorly placed 
and connected to the connecting screW anteriorly insures for 
maximum stabiliZation and attachment of the connecting 
member and thus greater vertebral stabiliZation. Another 
advantage to the present invention is that the pedicle screW 
may be percutaneously placed by making only a small 
posterior incision and thus overcoming the disadvantages 
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associated With posterior fusion requiring large posterior 
muscle dissection and the problems associated thereWith. 
For this reason, the present invention is safer for the patient. 

[0063] Anterior stabilization via connection to posteriorly 
placed pedicle screWs has numerous advantages including 
signi?cantly reducing the total time required for the surgical 
procedure. Avoidance of the radical muscle dissection 
required for posterior connection and stabilization is one 
factor in reducing the time to perform the surgery to about 
2.5 hours versus the 5 to 7 hours such a procedures ordi 
narily requires. Thus, anterior stabiliZation via connection to 
posteriorly placed pedicle screWs provides numerous advan 
tages over prior vertebral stabiliZation systems and methods. 

[0064] As Well as being placed percutaneously, the pedicle 
screW may be positioned so that a head of the pedicle screW 
is substantially ?ush With the surface bone of the vertebra. 
Such placement further reduces interference With back 
muscles and associated problems and presents another 
advantage according to one aspect of the present invention. 

[0065] Another advantage is that the present invention 
alloWs for the drill bit to be disposed Within the cannulated 
portion of the shaft of the pedicle screW for only minor 
penetration of the surface of the anterior side of the vertebra 
to avoid the risk of damage to soft tissue adjacent the 
anterior of the vertebra. 

[0066] Another advantage of the present invention is that 
the guide member alloWs for alignment of the connecting 
screW With the engaging portion of the pedicle screW With 
out the necessity for time-consuming and inaccurate X-rays, 
MRI’s, or other similar scanning or locating devices. 

[0067] Another advantage of the present invention is that 
the method provides for placement of the vertebral stabili 
Zation assembly on an anterior side of the vertebrae elimi 
nating many of the problems inherent in posterior fusion. 
Furthermore, elimination of the posterior fusion substan 
tially reduces the amount of time required to perform the 
stabiliZation procedure according to the present invention. 

[0068] Another advantage of the present invention is that 
by posterior placement of the pedicle screW in the pedicle 
portion of the vertebra and anterior stabiliZation via the 
connecting screW, the vertebral stabiliZation assembly of the 
present invention provides improved stabiliZation about a 
point central to the vertebral body versus about posterior or 
anterior edges of the vertebra. Thus, the present invention 
centrally distributes the stabiliZation pressures, tensions, 
Weight, and stress as opposed to focusing the stabiliZation 
pressures about the outer edges of the vertebra. The central 
stabiliZation promotes improved stabiliZation of the verte 
brae and improved fusion of the vertebrae. 

[0069] In yet another aspect, the present invention pro 
vides a vertebral stabiliZation assembly having dual pedicle 
screWs for placement in a ?rst vertebra including a ?rst 
pedicle screW, a second pedicle screW and a connecting 
screW. The ?rst pedicle screW has a shaft provided With a 
threaded portion operable for threading engagement of the 
?rst pedicle screW With the ?rst vertebra. The shaft of the 
?rst pedicle screW has an engaging portion. 

[0070] The second pedicle screW has a shaft provided With 
a threaded portion operable for threading engagement of the 
second pedicle screW With the ?rst vertebra, the shaft of the 
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second pedicle screW has an engaging portion. The connect 
ing screW has a ?rst end and a shaft, the ?rst end of the 
connecting screW is adapted to be received by the engaging 
portion of the ?rst pedicle screW. The shaft of the connecting 
screW is adapted for connection to the engaging portion of 
the second pedicle screW. 

[0071] In one aspect, the engaging portion of the second 
pedicle screW is de?ned as a threaded opening operable for 
the connecting screW to eXtend through and further operable 
to secure a portion of the shaft of the connecting screW. 

[0072] In another aspect, a ?Xation tool is provided for 
placement of the ?rst and second pedicle screWs in the ?rst 
vertebra so as to align the ?rst and second pedicle screWs for 
connection by the connecting screW. The ?Xation tool 
includes a ?rst alignment member disposed adjacent a 
second alignment member, a third alignment member is 
offset relative to the ?rst and second alignment members. 
The ?rst and second alignment members of the ?Xation tool 
provide alignment for positioning the ?rst and second 
pedicle screWs in the vertebra. The third alignment member 
of the ?Xation tool aligns the connecting screW for coupling 
With the ?rst and second pedicle screWs. 

[0073] Other objects, features, and advantages of the 
present invention Will be apparent to those skilled in the art 
from the folloWing detailed description When read in con 
junction With the accompanying draWings and appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0074] For a more complete understanding of the present 
invention and the advantages thereof, reference is noW made 
to the folloWing brief description, taken in connection With 
the accompanying draWings and detailed description, 
Wherein like reference numerals represent like parts, in 
Which: 

[0075] FIG. 1 is a perspective vieW of a vertebral stabi 
liZation assembly illustrated partially in phantom and shoWn 
stabiliZing an upper and loWer vertebra according to one 
aspect of the present invention; 

[0076] FIG. 2 is a perspective vieW of the vertebral 
stabiliZation assembly, as shoWn in FIG. 1, constructive in 
accordance With the present invention; 

[0077] FIG. 3 is a side vieW of a connecting member 
constructed in accordance With one aspect of the present 
invention; 
[0078] FIG. 3A is a side vieW of yet another aspect of the 
connecting member of the present invention; 

[0079] FIG. 3B is a side vieW of one aspect of a connect 
ing screW shoWn With the connecting member attached to 
the connecting screW by a nut; 

[0080] FIG. 4 is a side elevational vieW of a pedicle screW 
according to one aspect of the present invention; 

[0081] FIG. 5 is a top plan vieW of the pedicle screW, 
illustrated in FIG. 4, shoWn posteriorly positioned in a 
lumbar vertebra in accordance With the present invention; 

[0082] FIG. 6 is a perspective vieW of a guide member 
according to one aspect of the present invention for aligning 
a connecting screW shoWn in phantom; 
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[0083] FIG. 7 illustrates alignment of the connecting 
screw utilizing the guide member for attachment of the 
connecting screW to the pedicle screW positioned Within the 
lumbar vertebra, as shoWn in FIG. 5, according to one 
aspect of the present invention; 

[0084] FIG. 8 illustrates a left side posterior positioning of 
the pedicle screW and alignment of the connecting screW 
utiliZing the guide member according to yet another aspect 
of the present invention; 

[0085] FIG. 9 is a top plan vieW of other aspects of the 
guide member and the pedicle screW shoWn connected in 
accordance With yet another aspect of the present invention; 

[0086] FIG. 10 illustrates alignment of the connecting 
screW utiliZing the guide member, as shoWn in FIG. 9, for 
attachment of the connecting screW to the pedicle screW 
positioned Within the lumbar vertebra according to one 
aspect of the present invention; 

[0087] FIG. 11 is a perspective vieW illustrating yet 
another aspect of the connection of the pedicle screW With 
the guide member constructed in accordance With the 
present invention; 

[0088] FIG. 12 is a How chart illustrating a method for 
stabiliZing vertebrae from the anterior side of the vertebrae 
utiliZing the vertebral stabiliZation assembly according to 
another aspect of the present invention; 

[0089] FIG. 13 is a perspective vieW illustrating yet 
another aspect of the pedicle screW provided With a shaft 
having a reinforced portion; 

[0090] FIG. 14 is a perspective vieW of another aspect of 
the pedicle screW illustrating the shaft With at least a ?rst 
groove and a ?at surface on a distal end of the shaft 
constructed in accordance With the present invention; 

[0091] FIG. 15 is a cross-sectional vieW of the shaft of the 
pedicle screW illustrated in FIG. 14 taken along line 15-15 
thereof; 
[0092] FIG. 16 is a perspective vieW of a cap according to 
one aspect of the present invention for attachment near the 
distal end of the pedicle screW; 

[0093] FIG. 17 is a perspective vieW of one aspect of a 
tool for connection near the distal end of the pedicle screW 
constructed in accordance With the present invention; and 

[0094] FIG. 18 is a perspective vieW of yet another aspect 
of the tool for use With the vertebral stabiliZation assembly 
of the present invention shoWn connecting to the connecting 
screW; 

[0095] FIG. 19 is a top plan vieW of a bore screW 
according to one aspect of the present invention shoWn 
obliquely disposed in the vertebra; 

[0096] FIG. 20 is a top plan vieW of an indicator con 
structed in accordance With one aspect of the present inven 
tion disposed in a bore opening of the vertebra; 

[0097] FIG. 21 is a top plan vieW of the pedicle screW for 
anterior placement according to yet another aspect of the 
present invention shoWn With a distal end of the pedicle 
screW anchored in the pedicle portion of the vertebra; 

[0098] FIG. 22 illustrates the guide member of the verte 
bral stabiliZation assembly attaching adjacent a head portion 
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of the anteriorly placed pedicle screW according to one 
aspect of the present invention; 

[0099] FIG. 23 is a top plan vieW of another aspect of the 
engaging portion of the pedicle screW of present invention 
for attachment to the connecting screW at various angles; 

[0100] FIG. 24 is a perspective vieW of one aspect of the 
pedicle screW of the provided With non-continuous threads; 

[0101] FIG. 25 is a top vieW of one aspect of the present 
invention illustrating placement of dual pedicle screWs in the 
vertebra utiliZing a ?xation tool; 

[0102] FIG. 26 is a top plan vieW of one aspect of dual 
pedicle screWs invention illustrated anteriorly placed and 
connected to the connecting screW; and 

[0103] FIG. 27 is a top plan vieW according to one aspect 
of the present invention illustrating a connecting screW 
extending across the vertebra and connected to one or dual 
pedicle screWs. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0104] It should be understood at the outset that although 
an exemplary implementation of the present invention is 
illustrated beloW, the present invention may be implemented 
using any number of techniques, Whether currently knoWn 
or in existence. The present invention should in no Way be 
limited to the exemplary implementations, draWings, and 
techniques illustrated beloW, including the exemplary design 
and implementation illustrated and described herein. 

[0105] FIG. 1 illustrates one aspect of the vertebral sta 
biliZation assembly 10 constructed in accordance With the 
present invention. The vertebral stabiliZation assembly 10 is 
an innovative device for stabiliZing a plurality of vertebrae 
of the spine. The vertebral stabiliZation assembly 10 
includes a ?rst pedicle screW 12 and a second pedicle screW 
14. The ?rst pedicle screW includes a shaft 16 provided With 
a threaded portion 18. The threaded portion 18 of the shaft 
16 is operable for threading engagement of the ?rst pedicle 
screW 12 With a ?rst vertebra 20. The shaft 16 of the pedicle 
screW 12 further includes an engaging portion 22. 

[0106] The second pedicle screW 14 is substantially simi 
lar to the ?rst pedicle screW 12 in that the second pedicle 
screW 14 includes a shaft 30 substantially similar to the shaft 
16 of the ?rst pedicle screW 12. The shaft 16 and 30 of the 
?rst and second pedicle screWs 12 and 14, respectively, are 
substantially cylindrical members. The shaft 30 of the sec 
ond pedicle screW 14 is similarly provided With a threaded 
portion 32 similar to the threaded portion 18 provided on the 
shaft 16 of the ?rst pedicle screW 12. The threaded portion 
32 of the shaft 30 is operable for threading engagement of 
the second pedicle screW 14 With a second vertebra 34. The 
shaft 30 of the ?rst pedicle screW 14 is provided With an 
engaging portion 36. 

[0107] The shafts 16 and 30 of the ?rst and second pedicle 
screWs 12 and 14 are of appropriate length to suf?ciently 
anchor the ?rst and second pedicle screWs 12 and 14 in the 
?rst and second vertebra 20 and 34, respectively. The 
threaded portions 18 and 32 of the ?rst and second pedicle 
screWs 12 and 14 may be threads similar to those on ordinary 
screWs and extending a distance from the shafts 16 and 30 
suf?cient to promote optimum anchoring of the ?rst and 
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second pedicle screws 12 and 14 Within the ?rst and second 
vertebra 20 and 34, respectively. The ?rst and second pedicle 
screWs 12 and 14 are constructed of a rigid material such as, 
but not limited to, steel, metal, or metal alloys, polymeric 
material, or a variety of other substantially rigid materials 
adapted to promote rigid engagement of the ?rst and second 
pedicle screWs 12 and 14 to the ?rst and second vertebra 20 
and 34, respectively. 
[0108] The vertebral stabiliZation assembly 10 is further 
provided With a ?rst connecting screW 40 and a second 
connecting screW 42. The ?rst and second connecting screWs 
40 and 42 are substantially cylindrical members and may be 
constructed from materials similar to that of the ?rst and 
second pedicle screWs 12 and 14, such as, but not limited to, 
titanium, steel, metal or other metal alloys, substantially 
rigid polymeric material or a variety of other rigid metallic 
materials adapted and suitable for these purposes. The ?rst 
connecting screW has a ?rst end 44 adapted to be received 
by the engaging portion 22 on the shaft 16 of the ?rst pedicle 
screW 12. The second connecting screW 42 has a ?rst end 46 
adapted to be received by the engaging portion 36 of the 
shaft 30 of the ?rst pedicle screW 14. 

[0109] The vertebral stabiliZation assembly 10 further 
includes a connecting member that has a ?rst end 52 and a 
second end 54. The ?rst end 52 of the connecting member 
50 is connected to the ?rst connecting screW 40 that is 
positionable in the ?rst vertebra 20. The second end 54 of the 
connecting member 50 is connected to the second connect 
ing screW 42 positionable in the second vertebra 34 for 
stabiliZation of the ?rst vertebra 20 and the second vertebra 
34. The connecting member 50 may be constructed from a 
variety of materials similar to that of the ?rst and second 
pedicle screWs 12 and 14 such as, but not limited to, 
titanium, steel, metal, or other metal alloys, rigid polymeric 
material, or other rigid materials suitable for stabiliZation of 
the ?rst and second vertebra 20 and 34 by connection to the 
?rst and second connecting screWs 40 and 42. 

[0110] FIG. 2 illustrates the vertebral stabiliZation assem 
bly 10, substantially as shoWn in FIG. 1, With the ?rst and 
second vertebra 20 and 34 removed from the illustration for 
the purpose of further describing the present invention. It 
can be seen that the ?rst and second pedicle screWs 12 and 
14 are provided With a head 60 and 62, respectively. The 
heads 60 and 62 of the ?rst and second pedicle screWs 12 and 
14 may be con?gured to receive a tool, such as, but not 
limited to, a standard ?at or a Phillips-head screW driver, 
Allen or other Wrench connection, or a variety of male to 
female or female to male temporary interconnections for 
threadingly engaging the ?rst and second pedicle screWs 12 
and 14 into the ?rst and second vertebra 20 and 34. 

[0111] In other embodiments (not shoWn) the heads 60 and 
62 of the ?rst and second pedicle screWs 12 and 14 may be 
con?gured unlike the head of the standard screW and instead 
unitarily formed, for example, rectangularly from the shaft 
16 and 30 for mating engagement With a unique tool adapted 
to receive the rectangularly-formed shaft. 

[0112] It Will be appreciated that a variety of constructions 
and con?gurations of the heads 60 and 62 of the ?rst and 
second pedicle screWs 12 and 14 Will readily suggest them 
selves to one of ordinary skill in the art and may be provided 
in numerous con?gurations such that a tool may be attached 
temporarily to the heads 60 and 62 for imparting a rotation 
upon the ?rst and second pedicle screWs 12 and 14. 
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[0113] In the present illustration, the engaging portion 22 
of the shaft 16 can be more easily seen as adapted to receive 
the ?rst end 44 of the ?rst connecting screW 40. The 
engaging portion 22 of the shaft 16 is a threaded opening 
formed in the shaft 16 of the ?rst pedicle screW 12 and 
adapted to receive a threaded ?rst end 44 of the ?rst 
connecting screW 40. In this manner the ?rst connecting 
screW 40 threadingly engages the engaging portion 22 to 
achieve a rigid locking connection betWeen the ?rst pedicle 
screW 12 and the ?rst connecting screW 40. 

[0114] In other embodiments (not shoWn) the engaging 
portion 22 may be a tension connection opening in the shaft 
16 for receiving and engaging in a tensioning fashion the 
?rst end 44 of the ?rst connecting screW 40. In yet other 
embodiments (not shoWn) the engaging portion 22 may be 
a locking assembly adapted to receive the ?rst end 44 of the 
?rst connecting screW 40 and lock into place upon insertion. 
The locking engagement of the engaging portion 22 may be 
accomplished in a variety of manners including a keyed 
design of the engaging portion 22 such that When the ?rst 
end 44 of the ?rst connecting screW 40 is inserted into the 
engaging portion 22 it is locked into place upon rotation of 
the ?rst connecting screW 40. 

[0115] Yet in other embodiments (not shoWn), the engag 
ing portion 22 may be a modi?cation to the outer surface of 
the shaft 16 of the ?rst pedicle screW 12 such that the ?rst 
end 44 of the ?rst connecting screW 40 may be adapted to 
receive the engaging portion 22 of the shaft 16 Within an 
opening in the ?rst end 44 of the ?rst connecting screW 40. 
In this manner the locking or tensioning mechanism may be 
retained by the ?rst end 44 of the ?rst connecting screW 40 
for engaging the ?rst connecting screW 40 With the ?rst 
pedicle screW 12. 

[0116] A number of other connections including spring, 
ball, or other tensioning connections, as Well as, threading, 
locking, and other mating connections for engaging the ?rst 
end 44 of the ?rst connecting screW 40 With the engaging 
portion 22 of the shaft 16 of the ?rst pedicle screW 12 Will 
readily suggest themselves to one of ordinary skill in the art 
and are Within the spirit and scope of the present invention. 
It Will be appreciated that the engaging portion 36 of the 
shaft 30 of the second pedicle screW 14 may be constructed 
substantially identical to the engaging portion 22 of the shaft 
16 of the ?rst pedicle screW 12. For purposes of brevity no 
further discussion of the engaging portion 36 is deemed 
necessary to enable one of ordinary skill in the art on the 
variety of means for engaging the ?rst and second connect 
ing screW 40 and 42 With the ?rst and second pedicle screW 
12 and 14 in light of the discussion regarding the engaging 
portion 22 of the ?rst pedicle screW 12. 

[0117] The ?rst connecting screW 40 is constructed sub 
stantially similar to the second connecting screW 42 and for 
this reason, only the ?rst connecting screW 40 Will be 
discussed and described for purposes of brevity. The ?rst 
connecting screW 40 is connected to the connecting member 
50 near a second end 64 of the ?rst connecting screW 40. The 
connection of the ?rst connecting screW 40 to the connecting 
member 50 may be accomplished in a variety of manners 
such as, as shoWn in the present illustration, by providing a 
threaded portion on the second end 64 of the ?rst connecting 
screW 40. 

[0118] In this manner, a coupling 70 may be coupled to the 
second end 64 of the ?rst connecting screW 40 and attached 






























