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SYSTEM AND METHOD FOR ALIGNING 
VERTEBRAE IN THE AMELIORATION OF 
ABERRANT SPINAL COLUMN DEVIATION 

CONDITIONS 

PRIORITY CITATION 

This Patent Application is a Continuation of US. applica 
tion Ser. No. 11/202,409, ?led Aug. 10, 2005, Which is a 
Continuation-in-Part Application of US. patent application 
Ser. No. 11/027,026, ?led 30 Dec. 2004 now US. Pat. No. 
7,670,358, issued Mar. 2, 2010, the entire contents of Which 
are incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to methods and apparatus for 

management and correction of spinal deformities, such as 
scoliosis. 

2. Background Information 
A serious de?ciency presently exists With respect to con 

ventional treatment and instrumentation for treating spinal 
deviation anomalies, such as scoliosis. 

This circumstance presents a serious medical challenge, 
because scoliosis, other than mild to moderate cases, is a 
Well-recognized health risk. 

If scoliosis curvature exceeds 70 degrees, severe tWisting 
of the spine occurs. This can cause the ribs to press against the 
lungs, restrict breathing, and reduce oxygen levels. The dis 
tortions may also affect the heart and possibly cause danger 
ous changes. 

Eventually, if the curve reaches more than 100 degrees, 
both the lungs and the heart can be injured. Patients With this 
degree of severity are susceptible to lung infections and pneu 
monia. Curves greater than 100 degrees are associated With 
elevated mortality rates. 
A number of factors associated With scoliosis increase the 

risk for bone loss, Which is referred to as osteopenia. People 
With osteopenia are at greatly increased risk of osteoporosis, 
a common problem in older Women that can cause broken 

bones and is particularly dangerous for Women With a history 
of scoliosis. Experts recommend that children With scoliosis 
be screened for osteopenia so that measures can be taken to 
help prevent osteoporosis later 

Present treatment regimens for scoliosis carry their oWn 
risks and side effects, Which include: 

Spinal fusion disease. Patients Who are surgically treated 
With fusion techniques lose ?exibility and may experi 
ence Weakness in back muscles due to injuries during 
surgery. 

Disk degeneration and loW back pain. With disk degenera 
tion, the disks betWeen the vertebrae may become Weak 
ened and may rupture. 

Height loss. 
Lumbar ?atback. This condition is most often the result of 

a scoliosis surgical procedure called the Harrington 
technique, used to eliminate lordosis (exaggeration of 
the inWard curve in the loWer back). Adult patients With 
?atback syndrome tend to stoop forWard. They may 
experience fatigue and back pain and even neck pain. 

Rotational trunk shift (uneven shoulders and hips). 
In some patients, years after the original surgery (particu 

larly With the ?rst generation of Harrington rods), the Weight 
of the instrumentation can cause disk and joint degeneration 
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2 
severe enough to require surgery. Treatment may involve 
removal of the old instrumentation and extension of the 
fusion into the loWer back. 

Left untreated, or ineffectively treated, scoliosis carries 
long-term consequences. 

Pain in adult-onset or untreated childhood scoliosis often 
develops because of posture problems that cause uneven 
stresses on the back, hips, shoulders, necks, and legs. Studies 
report, hoWever, that patients With childhood scoliosis have 
the same incidence of back pain as the general population, 
Which is very high (60% to 80%). In one study conducted 20 
years after groWth had stopped, tWo-thirds of adults Who had 
lived With curvatures of 20 to 55 degrees reported back pain. 
In this study, most cases Were mild, although other studies 
have reported that adults With a history of scoliosis tend to 
have chronic and more back pain than the general population. 

Nearly all individuals With untreated scoliosis at some 
point develop spondylosis, an arthritic condition in the spine. 
The joints become in?amed, the cartilage that cushions the 
disks may thin, and bone spurs may develop. If the disk 
degenerates or the curvature progresses to the point that the 
spinal vertebrae begin pressing on the nerves, pain can be 
very severe and may require surgery. Even surgically treated 
patients are at risk for spondylosis if in?ammation occurs in 
vertebrae around the fusion site. 
The consequences of scoliosis are limited to the physical 

realm. The emotional impact of scoliosis, particularly on 
young girls orboys during their most vulnerable years, should 
not be underestimated. Adults Who have had scoliosis and its 
treatments often recall signi?cant social isolation and physi 
cal pain. FolloW-up studies of children With scoliosis Who did 
not have strong family and professional support often report 
signi?cant behavioral problems. 

Older people With a history of scoliosis, even those Whose 
conditions Were corrected, should realiZe that some negative 
emotional events in adulthood may possibly have their roots 
in their early experiences With scoliosis. Many studies have 
reported that patients Who Were treated for scoliosis have 
limited social activities and a poorer body image in adult 
hood. Some patients With a history of scoliosis have reported 
a slight negative effect on their sexual life. Pain appears to be 
only a minor reason for such limitation. An early Scandina 
vian study reported that adults With scoliosis had feWer job 
opportunities and a loWer marriage rate than the general 
population. 

It is clear, then, that scoliosis treatment options are pres 
ently lacking, and untreated scoliosis (except for mild to 
loWer-moderate cases) is not an acceptable alternative. 

There are many apparatus Which are designed for attach 
ment to, and positioning adjacent the spinal column, and in 
many instances, these apparatus are designed for use in treat 
ing spinal column anomalies, such as scoliosis. HoWever, all 
knoWn systems are limited by their design and knoWn imple 
mentation modes on either arresting further deleterious rota 
tion of the involved vertebrae, or ?xing individual vertebrae 
once, by some means, they are brought to approximate a 
desired orientation and position. 

Signi?cant correction of severe scoliotic curvature to the 
point of approximating normal spinal con?guration, particu 
larly by a single process, is simply unknoWn in the art. This is, 
it is believed, the result of focus in the ?eld on the positioning 
substantially seriatim of affected vertebrae. Applying derota 
tional force to a vertebrae in this manner cannot effect en mass 

spinal recon?guration Without risking vertebral fracture at the 
point of spinal instrumentation ?xation, particularly When 
using conventional instrumentation. Furthermore, signi? 
cant, focused force applied to any individual vertebra risks 
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spinal cord and related injury. Thus, only force Which is 
inadequate to effect substantial correction to the entire spinal 
column is thus far ever applied, and correction of scoliotic 
curvatures are substantially limited. 

It has become clear to the present inventor that desired 
levels of correction of spinal column anomalies, such as 
scoliosis, can only be achieved if the spinal column (or an 
affected segment thereof) is manipulated (or “derotated”) 
substantially as a Whole into a desired con?guration. To 
achieve such an objective, force must be applied safely to all 
to-be-derotated vertebrae, and the forces necessary to recon 
?gure all, or at least a substantial portion of the spinal column 
must be dispersed throughout the affected spinal segments or 
regions. Nothing in the prior art satis?es these requirements, 
either individually or in combination. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing, it is an object of the present 
invention to provide an improved system of spinal instrumen 
tation for use in ameliorating aberrant spinal column devia 
tion conditions, such as scoliosis. 

It is another object of the present invention to provide an 
improved method for ameliorating aberrant spinal column 
deviation conditions, such as scoliosis. 

It is another object of the present invention to provide an 
improved system of spinal instrumentation, and a method for 
the use thereof, for ameliorating aberrant spinal column 
deviation conditions, such as scoliosis, Which system and 
method facilitates the application of signi?cant derotational 
forces to individual vertebra, With substantially reduced risk 
for fracture thereof upon application of such forces. 

It is another object of the present invention to provide an 
improved system of spinal instrumentation, and associated 
method for use thereof, in ameliorating aberrant spinal col 
umn deviation conditions, such as scoliosis, Which system 
and method facilitates the application of forces to vertebrae of 
affected spinal column segments en bloc, thereby distributing 
otherWise potentially injurious forces in a manner for safely 
achieving over-all spinal column correction or derotation. 

Applicant’s present invention provides a system and 
method for use of such system Which satisfy each of these 
objectives. Applicant’s system includes bone screWs Which 
are to be implanted in the pedicle region(s) of individual 
to-be-derotated vertebrae. In the preferred mode of the 
present invention, such bone screWs are also to be implanted 
in vertebrae to Which balancing forces must be applied as the 
spinal column is manipulated en mass to achieve an over-all 
correction of the condition. The pedicle implantation pro 
vides a stable foundation for the application of signi?cant 
derotational forces, but Without undue risk of vertebral frac 
ture. 

The system includes a pedicle screW cluster derotation 
tool. This tool, in the presently preferred embodiment 
includes shafts, extending from a common handle or linked 
handle array, Which are oriented and con?gured to extend to 
and engage the heads of a number of implanted pedicle 
screWs Which Will have been implanted in adjacent vertebrae 
to Which derotational or balancing forces are to be applied 
during a spinal column derotation and alignment. The 
engagement betWeen the pedicle screW cluster derotation tool 
and the individual pedicle screWs is such that, as manipulative 
forces are applied to the handle means of pedicle screW clus 
ter derotation tool, forces are transferred and dispersed simul 
taneously among the engaged vertebrae. Therefore, a practi 
tioner may, in a single motion, simultaneously and safely 
derotate multiple vertebrae of an affected spinal segment (as 
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4 
Well as likeWise apply balancing forces to other group(s) of 
vertebrae Which are lateral to the effected segment(s). 

The effect of practice of the present invention is three 
dimensional correction Which provides, not only spinal cor 
rection to near normal con?guration, but corrects “rib 
humps.” 
The system of the present invention also includes, in its 

preferred embodiment, pedicle screWs Which alloW for inter 
facing With, and ?xation relative to pre-contoured spinal rods 
after a satisfactory derotation. 
The present inventor’s approach to the problems described 

above is certainly simple, When vieWed in hindsight, but it is 
equally unobvious. In investigative procedures, the presently 
proposed system and method has achieved measure of cor 
rection of scoliotic curvature neverbefore seen in orthopaedic 
practice. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be more easily understood With 
reference to ?gures, Which are as folloW: 

FIG. 1 is a top plan vieW of an anatomical model of a human 
spinal column, With components of the system of the present 
invention shoWn engaged thereWith. The event depicted is 
that stage of the proposed method after Which derotational 
and balancing forces have been applied to substantially cor 
rect a scoliotic curvature. 

FIG. 2 is an elevational dorsal vieW of the anatomical 
model of a human spinal column depicted in FIG. 1, but With 
an unobstructed vieW of already-implanted pedicle screWs, 
and con?gured as if preceding the derotation step of the 
proposed method. 

FIG. 3 is an elevational side vieW of the anatomical model 
of a human spinal column depicted in FIGS. 1 and 2, With an 
unobstructed vieW of already-implanted pedicle screWs and 
adjacent, pre-contoured spinal rods Which Will be engaged 
With the pedicle screWs through practice of the proposed 
method. 

FIG. 4 is an example ofa pedicle screW Which may be used 
in the system of the present invention. 

FIG. 5 is a depiction of the complimentary forces applied to 
multiple spinal column segments to achieve an over-all spinal 
column correction. 

FIG. 6 is a three frame x-ray vieW shoWing “before and 
after” vieWs of a scoliosis patient Who Was treated in an 
investigational procedure using the system and method of the 
present invention. The curvature correction Was substantially 
to normal, and lumbar motion Was preserved notWithstand 
1ng. 

FIG. 7 is a 4-frame, progressive animation of the stages of 
correction of scoliosis according to the present method, With 
descriptive text included. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIGS. 1-4 and 7, the spinal deviation 
correction system of the present invention includes a number 
of pedicle screWs 10, each implanted in respective vertebrae 
to Which rotative forces Will be applied in a spinal anomaly 
correction. 

Pedicle screWs 10 may be of a variety of designs, such as, 
for example, are generally depicted in US. Pat. No. 6,743, 
237 (Gray, et al), US. Pat. No. 6,827,719 (Ralph, et al), US. 
Pat. No. 6,652,526 (Ara?les), US. Pat. No. 6,375,657 (Dou 
bler, et al), the disclosures of Which are incorporated herein 
by reference. 
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With particular reference to FIG. 4, pedicle screws 10 Will 
include a threaded shank segment 12 and a head segment 14. 
Head segment Will be con?gured With a spinal rod conduit (or 
channel) 16 or interfacing With a spinal rod 18 (shown in FIG. 
3). Spinal rod engagement means 20 serve to ?x pedicle screW 
10 and spinal rod 18 in relative position and orientation, once 
a spinal column derotation is complete. 

Referring again, generally to FIGS. 1-4, and 7, the system 
of the present invention further includes a pedicle screW clus 
ter derotation tool 30. As depicted in FIG. 1, each pedicle 
screW cluster derotation tool 30 is con?gured from a grouping 
of pedicle screW Wrenches 32, by a pedicle screW Wrench 
linking member 42 j oined together to act in unison during use. 

Each pedicle screW Wrench 32 includes a handle 34, a shaft 
36, and a distal end 38 Which is con?gured to reversibly 
engage the head segment 14 of a pedicle screW 10 such that, 
as shaft 36 is moved While shaft distal end 38 is engaged With 
head segment 14, manipulative forces are transferred to the 
pedicle screW 10 and, in turn, to the vertebra in Which such 
pedicle screW 10 is implanted. 

Signi?cant variations of pedicle screW cluster derotation 
tool 30 are contemplated by the present invention. For 
example, the multiple Wrenches 32, linked by Wrench cross 
linking members 40, depicted in FIG. 1 may be replaced by a 
single handle member from Which extend the functional 
equivalent of the multiple shafts 36 and shaft distal ends 38 
for simultaneously engaging multiple pedicle screWs 10, as 
depicted. HoWever con?gured, the object and design of 
pedicle screW cluster derotation tool 30 is to facilitate simul 
taneous application of manipulative forces to multiple pedicle 
screWs 10 Which are implanted in a like number of vertebra. 
This has the effect of permitting the gross, en bloc application 
of su?icient derotative forces to affected segments of the 
spinal column in a suf?ciently dispersed manner as to avoid 
injury to any one vertebra or isolated spinal column segment. 
This, in turn, facilitates a successful entire-spine, 3D derota 
tion of a scoliosis patient to near normal parameters. 

With reference to FIGS. 1-3, 5 and 7 the preferred mode of 
the present method usually involves application of forces to 
multiple spinal column segments, to achieve an over-all spi 
nal column correction. For example, as depicted in FIGS. 5 
and 7 in the case of a single curvature case of scoliosis, both 
derotative forces (illustrated by the central force vector arroW 
of FIG. 5) to vertebrae involved in scoliotic curvatures, as 
Well as of balancing, or offsetting forces to lateral spinal 
segments (illustrated by the lateral arroWs of FIG. 5) are 
applied. 

The preferred mode of the present method involves pre 
contouring spinal rods 18, as shoWn in FIG. 3 and frame 2 of 
FIG. 7. Such a contouring operation involves bending spinal 
rods 18 such that, in along tWo axes (analogous to yaW and 
pitch in aviation terms), the spinal rods 18 Will substantially 
de?ne, in one plane, a desired post-operative correction of the 
affected spinal column in reference to such tWo axes. 

The spinal rod(s) 18 are loosely engaged With pedicle 
screWs 10, and the pre-contoured spinal rod 18 are rotated 
from a ?rst orientation, through approximately 90° to a sec 
ond orientation, using hex Wrenches 50 (see frame 3 of FIG. 
7), to achieve a substantial correction of the scoliosis in the 
?rst tWo of three axes Which Will be corrected according to the 
present methodology, through use of the present system. 

The next phase, after 2-D correction as just described, 
involves applying manipulative forces to pedicle screW clus 
ters (in reference to a third axis (a “roll axis”, again using 
aviation terms) using pedicle screW clusters derotation tool(s) 
30 (see, inter alia, frame 4 of FIG. 7). After this ?nal correc 
tion, spinal rod engagement means 20 is tightened to ?x 
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6 
pedicle screW 10 and spinal rod 18 in relative position and 
orientation to secure the corrected spinal column con?gura 
tion (noW corrected With reference to all three relevant axes). 

Spinal rod engagement means 20 of pedicle screWs 10 are 
tightened, using an anti-torque feature of Wrenches 32 (or of 
their equivalent in an alternative embodiment). This feature, 
as is Well knoWn in the art, alloWs tightening of nuts and the 
like, Without imparting undue torque to the underlying appa 
ratus or structure. 

As shoWn in FIG. 6, investigative practice of the present 
method achieves e?icacy neverbefore seen in the orthopaedic 
?eld. The “before picture” is the left hand image of FIG. 6, 
and the tWo remaining images are sagittal and dorsal vieWs of 
the corrected spinal column. 

Although the invention has been described With reference 
to speci?c embodiments, this description is not meant to be 
construed in a limited sense. Various modi?cations of the 
disclosed embodiments, as Well as alternative embodiments 
of the inventions Will become apparent to persons skilled in 
the art upon reference to the description of the invention. It is, 
therefore, contemplated that the appended claims Will cover 
such modi?cations that fall Within the scope of the invention. 

1 claim: 
1. A method for aligning vertebrae in the amelioration of 

aberrant spinal column deviation conditions comprising the 
steps of: 

selecting a ?rst set of pedicle screWs, each pedicle screW 
having a threaded shank segment and a head segment, 
each pedicle screW having a spinal rod engagement 
means for mechanically engaging With a spinal rod 
member and spinal rod ?xation means for, upon actua 
tion, ?xing the relative orientation of each pairing of said 
spinal rod member and said pedicle screW; 

selecting a ?rst pedicle screW cluster derotation tool, said 
?rst pedicle screW cluster derotation tool having a ?rst 
handle means for facilitating simultaneous application 
of manipulative forces to said ?rst set of pedicle screWs 
and a ?rst group of three or more pedicle screW engage 
ment members Which are mechanically linked With said 
?rst handle means, said ?rst handle means having a 
handle linked to each pedicle screW engagement mem 
ber of the ?rst group of three or more pedicle screW 
engagement members and a linking member to join 
together the handles linked to the pedicle screW engage 
ment members, said ?rst handle means moving each 
pedicle screW engagement member simultaneously; 
each pedicle screW engagement member being con?g 
ured for engaging respectively With said head segment 
of each pedicle screW of said ?rst set of pedicle screWs, 
and transmitting manipulative forces applied to said ?rst 
handle means to said head segment of each pedicle 
screW of said ?rst set of pedicle screWs; 

implanting each pedicle screW of said ?rst set of pedicle 
screWs in a pedicle region of each of a ?rst group of 
vertebrae of a spinal column Which exhibits an aberrant 
spinal column deviation condition; 

contouring said spinal rod member Whereby, in a ?rst 
plane, said spinal rod member substantially de?nes, in 
reference to tWo axes, a post-operative spinal column 
alignment for said spinal column; 

engaging said spinal rod respectively With said spinal rod 
engagement means of each pedicle screW of said ?rst set 
of pedicle screWs, While said spinal rod is in a ?rst 
rotational orientation; 

rotating said spinal rod substantially along its length to a 
second rotational orientation to effect a correction of 
spinal column deviation in reference to tWo axes; 
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engaging each pedicle screw engagement member of said 
?rst group of pedicle screW engagement members 
respectively With said head segment of each pedicle 
screW of said ?rst set of pedicle screWs; 

selecting a second set of pedicle screWs; 
selecting a second spinal rod member; 
selecting a second pedicle screW cluster derotation tool, 

said second pedicle screW cluster derotation tool having 
a second handle means for facilitating simultaneous 
application of 

manipulative forces to said second set of pedicle screWs 
and a second group of pedicle screW engagement mem 
bers Which are mechanically linked With said second 
handle means, said second handle means moving each 
pedicle screW engagement member simultaneously, 
each pedicle screW engagement member being con?g 
ured for engaging respectively With said head segment 
of each pedicle screW of said second set of pedicle 
screWs, and transmitting manipulative forces applied to 
said second handle means to said head segment of each 
pedicle screW of said second set of pedicle screWs; 

implanting each pedicle screW of said second set of pedicle 
screWs in the pedicle region of each of a second group of 
vertebrae lateral to the ?rst group of vertebrae; 

contouring said second spinal rod member Whereby, in a 
?rst plane, said second spinal rod member substantially 
de?nes, in reference to tWo axes, a post-operative spinal 
column alignment for said spinal column; 

engaging said second spinal rod respectively With said 
spinal rod engagement means of each pedicle screW of 
said second set of pedicle screWs, While said second 
spinal rod is in a ?rst rotational orientation; 

rotating said second spinal rod substantially along its 
length to a second rotational orientation to effect a cor 
rection of spinal column deviation in reference to tWo 
axes; 

engaging each pedicle screW engagement member of said 
second group of pedicle screW engagement members 
respectively With said head segment of each pedicle 
screW of said second set of pedicle screWs; 

connecting With a cross-linking member the ?rst handle 
means to the second handle means laterally positioned to 
the ?rst handle means; 

applying manipulative force to the ?rst handle means and 
the second handle means in a manner for simultaneously 
engaging said ?rst group of three or more pedicle screW 
engagement members and said ?rst set of pedicle 
screWs, and said second group of pedicle screW engage 
ment members and said second set of pedicle screWs 
laterally positioned to the ?rst group of three or more 
pedicle screW engagement members and said ?rst set of 
pedicle screWs, thereby in a single motion simulta 
neously rotating said vertebrae of said ?rst group of 
vertebrae and said second group of vertebrae lateral to 
said ?rst group of vertebrae, in Which said pedicle 
screWs are implanted to achieve an amelioration of an 
aberrant spinal column deviation condition. 

2. A system for aligning vertebrae in the amelioration of 
aberrant spinal column deviation conditions comprising: 

a ?rst set of pedicle screWs, each pedicle screW having a 
threaded shank segment and a head segment; and 
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8 
a ?rst pedicle screW cluster derotation tool, said ?rst 

pedicle screW cluster derotation tool having a ?rst 
handle means for facilitating simultaneous application 
of manipulative forces to said ?rst set of pedicle screWs 
and a ?rst group of three or more pedicle screW engage 
ment members Which are mechanically linked With said 
?rst handle means, said ?rst handle means having a 
handle linked to each pedicle screW engagement mem 
ber of the ?rst group of three or more pedicle screW 
engagement members and a linking member to join 
together the handles linked to the pedicle screW engage 
ment members, Wherein the handle means is con?gured 
to move simultaneously each pedicle screW engagement 
member; Wherein each pedicle screW engagement mem 
ber is con?gured to engage respectively With said head 
segment of each pedicle screW of said ?rst set of pedicle 
screWs; and Wherein each pedicle screW engagement 
member is con?gured to transmit manipulative forces 
applied to said ?rst handle means to said head segment 
of each pedicle screW of said ?rst set of pedicle screWs; 

a second set of pedicle screWs, each pedicle screW having a 
threaded shank segment and a head segment; 

a second pedicle screW cluster derotation tool, said second 
pedicle screW cluster derotation tool having a second 
handle means for facilitating simultaneous application 
of manipulative forces to said second set of pedicle 
screWs and a second group of three or more pedicle 
screW engagement members Which are mechanically 
linked With said second handle means, said second 
handle means having a handle linked to each pedicle 
screW engagement member of the second group of three 
or more pedicle screW engagement members and a 
handle linking member to join together the handles 
linked to the pedicle screW engagement members, 
Wherein the handle means is con?gured to move simul 
taneously each pedicle screW engagement member; 
Wherein each pedicle screW engagement member is con 
?gured to engage respectively With said head segment of 
each pedicle screW of said second set of pedicle screWs; 
and Wherein each pedicle screW engagement member is 
con?gured to transmit manipulative forces applied to 
said second handle means to said head segment of each 
pedicle screW of said second set of pedicle screWs; 

a cross-linking member that links the ?rst handle means to 
the second handle means. 

3. The system of claim 2 further comprising a spinal rod 
member, Wherein one or more of said pedicle screWs each 
includes: 

a spinal rod conduit formed substantially transverse of the 
length of each said pedicle screW and siZed and shaped 
for receiving passage of said spinal rod member there 
through; and 

spinal rod engagement means for securing each said 
pedicle screW and said spinal rod, When extending 
through said spinal rod conduit, in a substantially ?xed 
relative position and orientation. 

4. The system of claim 3 Wherein the spinal rod is precon 
toured. 


