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ABSTRACT

The invention relates to an instrument system for pedicle screws having a

thread in their head which has a clamping screw in the direction of their

screw axes, which can be actuated by a power screw driver, with holders

for the absorbing of a torque contacting the head of the pedicle screw in a

shape matched manner. Since the holders have a tubular part which is

co-ordinated with its inner diameter to the guiding of the clamping screw

and with centring parts being able to be fastened in the heads of the

pedicle screws instead of the clamping screws, said pedicle screws being

engageable when the holder is mounted on, the contact to the inserted

pedicle screw can also be maintained with a non visible, i.e. smaller op-

eration field, in order mount the same holder or other holders a plurality

of times.

(Fig. 3)
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COMPLETE SPECIFICATION

STANDARD PATENT

Applicant(s):

CENTERPULSE ORTHOPEDICS, LTD.

Invention Title:

AN INSTRUMENT SYSTEM FOR PEDICLE SCREWS

The following statement is a full description of this

invention, including the best method of performing it known to

me/us:



AN INSTRUMENT SYSTEM FOR PEDICLE SCREWS

The present invention deals with an instrument system for pedicle screws

having an internal thread in their head which accepts a grub screw with an

external diameter D 1 in the direction of its screw axis in order to fixedly

clamp a connection part which projects into the head transversely to the

screw axis, with a holder with projections engaging in a shape matched

manner at the head of the pedicle screw and a screwdriver with a diameter

SD 4 being able to be set at the grub screw.(-i

Pedicle screws with clamping screws in their heads are described in the

patent EP-A-0669 109. The company Centerpulse Orthopedics Ltd., CH-

6340 Baar, Switzerland, distributes a stabilisation system with pedicle

screws and associated instruments for spinal vertebrae under the name

DYNESYS®. On the attachment of implants to the spinal column, it has

previously only been possible with restrictions to use access approaches

with little invasion when the natural structures should be largely main-

tained (Prof. Wiltse transmuscular approach or paraspinal approach). The

operation field had to be prepared to be free in part from the centrally dis-

posed spines of the vertebrae. The positioning of pedicle screws and the

subsequent connection to stiffening elements requires great experience and

skill in the surgeon.

An instrument system comprising pedicle screws having an internal thread

in their head, said thread accepting a grub screw with an external diameter

D 1 in the direction of the screw axis to fixedly clamp a connection part

which projects transversely to the screw axis into the head, further com-

prising at least two holders with a tubular part, at least one of said holders

being provided with projection configured for engaging in a shape matched

manner at the head of the pedicle screw; and a screwdriver with a diameter
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which can likewise be screwed into the thread of the head and projects

outwardly beyond the tubular part in the elongate direction.

A centring part anchored in this manner allows the holder to be pulled off

and to put on the same holder, or other holders, in a guided manner and

without a direct view of the pedicle screw.

The pedicle screw can be positioned without a grub screw through a first

Oholder by this measure, said holder having a corresponding tubular part

into which a centring part can be inserted instead of the grub screw, with

the centring part being able to be gripped at its projecting end in order to

screw it tight at the head of the pedicle screw. The largest diameter D of the

centring part is slightly larger subsequent to a short threaded part than the

thread diameter in order to form a support shoulder, but is still smaller

than the internal diameter D 2 of the tubular part. Such an anchored cen-

tring part allows a first holder to be pulled from the head of the pedicle

screw and to position other holders with other functions to be placed as

often as desired onto the head of the pedicle screw without a direct view. A

first holder can thus, for example, be conceived as a powerful screw-in tool

which is supported in a shaped matched manner on later functional sur-

faces of the head and, after the screwing-in of the centring part, can be

changed to another holder at a later point in time which is in turn pushed

on until it contacts auxiliary surfaces of the head in a shape matched man-

ner to allow the introduction and fixing of the grub screw after the pulling

off of the centring part. This newly put on holder then guides the grub

screw and the power screw driver and simultaneously makes a counter-

torque possible on the fixing of the grub screw.

Dependent claims 2 to 12, 14 and 15 represent advantageous further devel-

opments of the invention. The centring portion therefore makes the



which can likewise be screwed into the thread of the head and projects

outwardly beyond the tubular part in the elongate direction.

A centring part anchored in this manner allows the holder to be pulled off
and to put on the same holder, or other holders, in a guided manner and

without a direct view of the pedicle screw.

The pedicle screw can be positioned without a grub screw through a first
holder by this measure, said holder having a corresponding tubular part

into which a centring part can be inserted instead of the grub screw, with
the centring part being able to be gripped at its projecting end in order to
screw it tight at the head of the pedicle screw. The largest diameter D of the
centring part is slightly larger subsequent to a short threaded part than the
thread diameter in order to form a support shoulder, but is still smaller

than the internal diameter D2 of the tubular part. Such an anchored cen-

tring part allows a first holder to be pulled from the head of the pedicle
screw and to position other holders with other functions to be placed as

often as desired onto the head of the pedicle screw without a direct view. A
first holder can thus, for example, be conceived as a powerful screw-in tool
which is supported in a shaped matched manner on later functional sur-
faces of the head and, after the screwing-in of the centring part, can be
changed to another holder at a later point in time which is in turn pushed
on until it contacts auxiliary surfaces of the head in a shape matched man-
ner to allow the introduction and fixing of the grub screw after the pulling
off of the centring part. This newly put on holder then guides the grub
screw and the power screw driver and simultaneously makes a counter-

torque possible on the fixing of the grub screw.

Dependent claims 2 to 12, 14 and 15 represent advantageous further devel-
opments of the invention. The centring portion therefore makes the



change of holders with different functions possible, without the contact to

the head of the pedicle screw being lost.

Such a centring part can be rigid. A flexurally elastic design is even more

favourable which, by its yielding, prevents large forces arising at the pedi-

cle screw on the deflection of the screwed-on centring part despite its large

lever length. Moreover, the centring parts can also be bent away so far

that other devices, e.g. image converters/X-ray devices, can be used.

If the central region in the elongate direction is made elastic so that an

angular deviation in the central region of, for example, 200 is possible in

the central region, then a holder guided at the centring part can also be

moved toward the head of a non-visible pedicle screw in an arc and can

displace the covering tissue in a gentle manner. One possibility of produc-

ing the required elasticity in the central region consists of using a flex-

urally elastic material for the central part and/or of reducing the cross-

section such that no unpermitted bending stresses occur. A further possi-

bility consists of designing the central part as a multiple wire or as a

helical spring in order to achieve a necessary elasticity.

To simplify the guiding of the centring part on the placing on of a holder, it

is advantageous for the centring part to have circular cross-sections and

jacket lines with gentle, stepless transitions.

If a first tubular holder is provided with a clamping apparatus which

blocks a centring part screwed into the pedicle screw in the axial direc-

tion, for example by clamping, this combination can be used as a position-

ing instrument for the pedicle screw. The centring part is mounted onto

the pedicle screw outside the human body and the position of a subse-

quently mounted holder is secured in the axial direction in that it is ten-



sioned with respect to the centring part in order subsequently to screw in

the pedicle screw with the holder. After the release of'the clamping, the

holder used as the setting instrument can be pulled of, because the sur-

faces of the pedicle screw contacting it in a shape matched manner

should, for example, be otherwise used, and another holder can be guided

along the centring part to the head of the pedicle screw. Such another

holder can, for example, be a holder with a tubular part which has, at the

end facing the pedicle screw, a projecting shoe with a deflection arc as a

deflection device for a band or cable pulled through the screw head as a

connection part and, at the other end of the tubular part that is outside

the actual operation field with respect to the rotation of the tubular part

a shape matched coupling surface for a cable tensioner which supports

the cable tensioner in the direction towards the pedicle screw. This ar-

rangement makes a pre-tensioning outside the actual operation field

possible and thus manages with smaller dimensions for the access paths.

Cable tensioners which are suitable for such an application are described

in the patent EP-A-1103225. Since such cables, which are brought to a

pre-determined pre-tension force by the cable tensioner prior to their

fixing by the clamping screw, also have a certain flexural strength, it is

advantageous to design the deflection arc with a radius larger than 3 mm.

In this manner, no flexural torque which is too large arises at the pulled-

through cable in the passage of the screw head and thus also no friction,

which is too large, which could decisively falsify the measurement result of

the applied pre-tension.

For pedicle screws of the aforesaid product DYNESYS®, the following

operation sequence can for example be carried out with the instrument

system described above when positioning in two adjacent vertebrae with-

out the contact to the respective pedicle screw being lost:



1st Pedicle screw

al) Screwing in and anchoring of a centring part on the head of the

pedicle screw outside the operation field. Mounting a first holder

until it lies on the head in a shape matched manner and securing

even better pre-tensioning of the holder at the centring part in

the axial direction. Screwing of the pedicle screw into the body of

the vertebra.

bl) Releasing of the axial security and pulling off the holder; the

centring part remains in place.

c 1) Pulling of a cable through the screw head of the pedicle screw

using forceps-like instruments not described here, with an orien-

tation, and possible guiding, being possible at the centring part.

dl) Mounting a second holder with a tubular part along the centring

part, with the second holder contacting into two side notches of

the screw head in a shape matched manner.

e 1) Removing the centring part by releasing the screw connection

and by pulling it off and instead first inserting a grub screw and

subsequently a screwdriver into the tubular part to fasten the ca-

ble finally by screwing in the clamping screw. The screwdriver

can have an indicator for the torque with a corresponding meas-

urement device for this purpose. Pulling off the powered screw-

driver.

2nd Pedicle screw



a2)Analogue to al) Putting on the first holder 

b2) Analogue to bl) i.e. a centring part remains in the screwed in

pedicle screw.

Intermediate steps:

Determining the spacing of the 1st and 2nd pedicle screws under a

pre-determined spreading force to define the required length for a

spacer to be pushed onto the cable. (A parallel application with the

same application date has been filed for this device). The spreading

instrument can be oriented on the first pedicle screw for the posi-

tioning at the screwed-in centring part of the second pedicle screw

and at the cable.

Establishing of the pre-determined spacer length by cutting off the

excess and pulling the pressure spacer onto the cable until the

spacer abuts the 1st pedicle screw.

3rd Pedicle screw

c2) Analogue to cl) Pulling in the cable.

d2) Analogue to dl) Putting on a further holder, with a tubular part,

but which additionally has a projecting shoe with a deflection arc

and at the other end, i.e. outside the actual operation field, a

shape-matched reception for a cable tensioner.

e2) Applying so much pre-tension with the placed-on cable tensioner

until the spacer contacts both pedicle screws at its provided con-

tact surfaces. Removing the centring part and instead inserting a



grub screw and the screwdriver through the tubular part, pro-

ducing an intended pre-tension with the cable tensioner and

tightening the grub screw with the screwdriver at the cable at this

pre-tensioning force at a pre-determined torque to secure the ca-

ble, with the counter-torque being able to be simultaneously ab-

sorbed with the belt tensioners via the shape matched reception.

If a further pedicle screw is provided at a subsequent vertebra, the proce-

dure as for the 2nd pedicle screw can be followed. Generally, all pedicle

screws can be positioned with the first holder as the first step. It is then

all the more important that the centring parts each remain screwed into

the pedicle screws. For each further pedicle screw to be inserted, its posi-

tion can be estimated more easily at the already projecting centring ele-

ments.

Since with this instrument system, the holders have a tubular part which

is coordinated with the alignment of the grub screw as regards its internal

diameter and since projecting centring parts can be fastened in the heads

of the pedicle screws through the holders instead of the grub screws, the

contact to the inserted pedicle screw can even be maintained with a non

visible, i.e. a smaller, operation field.

The invention will be explained in the following with reference to embodi-

ments. There are shown:

Fig. 1 schematically, two adjacent vertebrae in which, in accordance

with the aforesaid EP-A-0669101, pedicle screws have been

screwed which are connected to one another at pre-tension via

a cable and via a pressure spacer;



Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

corresponds to a plan view of the screw head of a pedicle screw

of Figure 1;

schematically, the lower part of a first holder in accordance

with the invention which forms a screw-in tool for a pedicle

screw with a centring part;

schematically, an upper part with respect to the arrangement

of Figure 3 in which an axial securing of the centring part in

the holder is shown;

schematically, a further centring part which is screwed into

the head of a pedicle screw;

schematically, a second holder which engages with projections

in notches at the head of a pedicle screw;

the lower part of the holder in Figure 6, rotated by 900 in

section;

a clamping screw which is designed as a grub screw;

a screwdriver for a grub screw in accordance with Fig. 8;

schematically, a spreading instrument with which the spacing

of two pedicle screws is determined under a pre-determined

pre-tension force:

schematically, a holder with a tubular part at which a deflec-

tion shoe has been set;

Fig. 8

Fig. 9

Fig. 10

Fig. 11



Fig. 12 schematically, a side view of the holder of Figure 11 which is

mounted onto the head of a pedicle screw;

Fig. 13 schematically, the holder of Figure 12, rotated by 90' in sec-

tion;

Fig. 14 schematically, the lower part of a first holder analogue to

Figure 3, but which is part of an instrument set for a clamping

screw which is formed as a hexagon head screw;

Fig. 15 schematically in section, the lower part of a second holder in

the instrument set of Figure 14 with a hexagon head screw

which is held by a screwdriver and fixes a cable in the head of

a pedicle screw;

Fig. 16 schematically, a side view of the screwdriver of Figure 

rotated by 900;

Fig. 17 schematically, an end face view of the screwdriver and screw of

Figure 

Figs. 18 and 19: schematically, a further embodiment of a centring part

and of a first holder which are combined as a screw-in tool

analogue to Figures 3 and 4;

Fig. 20 schematically and enlarged, a clamping screw of Figure 19

actuable by hand;



Fig. 21 schematically, an enlarged view of the end face of the clamping

screw of Figure 20 at which the contour of the head is visible;

Fig. 22 schematically, at very high enlargement, the head of a pedicle

screw in accordance with Figure 2 which has a circular, planar

support surface in the axial direction; and

Fig. 23 schematically, the lower part of a holder analogue to Figure

11, but which has a deflection roller instead of a deflection

shoe.

In Figures 1 and 2, a completely installed support element 30 is shown

between two adjacent spinal vertebrae 31, 32 which is installable with an

instrument system in accordance with the invention. The two pedicle

screws 1 have a head 2 which is spherical and has in each case at two

opposite sides flattened end faces 33 which form support surfaces for a

cylindrical pressure spacer 25. Transversely to the end faces 33, an elas-

tic, pre-tensioned cable 16 is drawn through the pressure spacer 25 in a

bore and is held in each case by a grub screw 5 in the screw head 2. The

grub screw 5 lies on the screw axis 21 of the pedicle screw. Notches 24 are

applied to the side surfaces of the head 2 and a holder 6b (Figure 6) can

move into these to form a corresponding counter torque on the tightening

of the grub screws 5 with a power screw driver 

The embodiment of a first holder 6a and its interaction at the head 2 of a

pedicle screw 1 with a centring part 12 and with a clamping screw de-

signed as a grub screw 5 is shown in the Figures 3, 4, 6 and 8. The holder

6a consists of a front part 26 which is designed as a tubular part 8 and

ends in a mouth 27 which is supported on the head 2 of the pedicle screw

1 and engages around the free end faces 33 to generate a sufficiently large



torque for the screwing in of the pedicle screw 1. A centring part 12 is

anchored in the inner thread 3 of the head 2 at a threaded part which

corresponds to the external thread 9 of a clamping screw designed as a

grub screw 5, but is substantially shorter, to be able to later pull in a

cable 16 even with a centring part 12 screwed in and sitting on with a

diameter D.

The grub screw 5 has a largest diameter D1 and a hexagon socket 39 for

the powered screwdriver 10. The internal diameter D2 of the tubular part 8

is only as large as that of a further holder 6b (Figure 6) which is suitable

as a guide on the introduction of the clamping screw 

The centring part 12 is therefore coordinated with its diameter D to the

internal diameter D2 of the tubular part 8 of both holders 6a, 6b, 6c, 6d,

since it has to be longitudinally displaceable in both holders to be able to

swap the holders for one another with a screwed-in centring part 12 and,

on the other hand, to be able to move in the centring part 12 with a first

holder 6 put on and to screw it securely into the internal thread 3 at the

head.

The front part 26 of the first holder 6a is fixedly screwed into a handle

part 28 in which the tubular shape with diameter D2 continues. A periph-

eral transverse groove 15, into which a lever 11 forked at the front projects

in order to lock the screwed-in centring part 12 axially with a pre-

determined axial force, is applied in the region of the handle 28 to the

centring part 12, whose central region 13 will be looked at in detail later.

The function which this fixing element 14 exerts could likewise be realised

with a radially moving in adjusting screw whose front edge is made in a

conically tapering manner. Without the transverse groove 15, a clamping

by a radially screwed in screw would be sufficient. In the present case, the



lever 11 fixed by an axle 29 is provided with a contour 38 onto which a

tappet 35 acted on by a compression spring 36 presses. The centring part

12 is latched in the position drawn. On turning back the lever 11, the

front part of the contour 38, which corresponds to an arc of a circle piece

about the axle 29, moves onto the tappet and into a region which is per-

pendicular to the axle 29 with respect to the tappet 35 such that the

centring part 12 is freed and the first holder 6a can be released from the

head 2 and can be removed, while the centring part 12 remains in the

head. A plug 37 closes the bore which is necessary to introduce compres-

sion springs 36 and a tappet 35. The centring part 12 in Figure 5 is de-

signed in its central range 13 as a flexural spring with a diameter D 3

which is reached in each case via a conical transition piece 20. This cen-

tral part 13 can be deflected elastically, for example, by up to 200 or more.

The conical transition pieces 20 prevent the central part 13 from catching

on any edges despite the deflection.

A further holder 6d, analogue to the holder 6a in Figures 3 and 4, is

shown with a centring part 12 with reference to Figures 18 to 21. Since it

is a first holder 6d, which is used as a positioning instrument, the cen-

tring part 12, which should remain in place on the later removal of the

holder, can initially be screwed to the pedicle screw and the holder 6d can

subsequently be pushed on. In this case, the centring part 12 does not

have to be pushed through the holder. The holder 6d, which likewise has

a tubular part 8 with a mouth 27, has an extended handle part 28 with a

clamping screw 73 projecting in the longitudinal axis which is supported

at the handle part 28 at its outwardly engageable head 72 and projects

with a tension thread 77 up to and into an internal thread 76 at the end of

the centring part 12. The centring part 12 has at the other end a thread

61 with a subsequent shoulder with which it is wedged against the head 2

of a pedicle screw on the screwing in of the thread 61, whereas the tension



thread 77 lies on the inner thread 76 without wedging and is therefore

always released as the first thread when the clamping screw 73 is turned

back. The clamping screw 73 itself is blocked by the friction of its head 72

against the handle part 28. It is understood that the thread 77 of the

clamping screw 73 is made in the same direction as the thread 61 of the

centring part 12.

The clamping screw 73 has two special features which can be used very

generally for manually actuated screws in the art. To prevent an overload-

ing of the threads 77, 76 during tensioning, the head 72 is kept so small

and is provided with an asymmetric profile such that only small torques

can be applied and such that larger torques can be applied for the release

than for the tensioning by hand due to the asymmetry.

Figure 21 shows such an asymmetric profile. For the specific case of a

clamping screw 73 with a head 72 which is provided at a pedicle screw for

a centring part 12, the profile is included by an outer circle 80 with a

diameter 15 mm. The profile is repeated at a spacing of 1200 and is pro-

vided for a clamping screw 73 with a right hand thread. For this reason,

the flanks which rise in the counter clockwise direction and via which the

tension torque has to be applied, extend in a much shallower manner

than the flanks rising in the clockwise direction for the releasing. When a

maximum possible engaging force in the radial direction is assumed, this

is achieved with a substantially smaller torque in the clockwise direction.

In the example shown with an outer circle 80 with a diameter 15 mm, the

flanks rising in the clockwise direction are produced by an arc of a circle

with a radius 81 which merges tangentially into the outer circle 80 and

has its centre at an inner circle with radius 79 which here amounts to 

mm. The flanks rising in the counter clockwise direction are produced

with an arc of a circle with a radius 83 which intersects the outer circle



perpendicularly and has an amount of 2 mm such that a shoulder 82 of

approximately 2 mm projects in the counter clockwise direction.

Generally, different angular spacings than 1200 are also possible to arrive

at a similar result with respect to torque limitation.

A further feature of the clamping screw 73 prevents this from accidentally

releasing from the handle part 28 and, for example, falling to the floor

from the sterile region. A projecting thread 74 is applied to the shaft of the

clamping screw 73 and has to be screwed through a counter thread 75 in

the handle part 28. Before the clamping screw 73 can be pushed deeper

into the handle part. A few thread pitches thus prevent the clamping

screw being released on its transport from the sterilisation into the operat-

ing theatre or being released from the handle part on a multiple use of the

holder.

Figures 22 and 18 show a measure which allows an alignment of the

tubular part 8 to be carried out with a circular ring-like support surface

in the axial direction at the head 2 of a pedicle screw when a corre-

sponding mating surface is present at the mouth 27 of the holders 6a and

6d. The jaws of the mouth 27 projecting over the support surfaces 

provide a lateral centring, that is for the congruence of the longitudinal

axes of the pedicle screw 1 and the tubular part 8. The pedicle screw can

thus not be moved like a joint in the mouth 27 despite the spherical sur-

faces at the head 2. Such an arrangement is not only of advantage for

manually actuated positioning devices in accordance with the holders 6a

and 6d, but can also be used in positioning tools of navigation systems

(CAS, computer assisted surgery) when the position of the tip of a pedicle

screw to a holder should be held precisely with a detectable reference

position, always provided that this holder has a centring part 12 which



remains in the head of the pedicle screw when the holder is released and

removed from the screwed in pedicle screw. Such a centring part would

then facilitate the subsequent manual operation steps in the sense of the

invention with suitable further holders.

The function of a second holder 6b is described by the Figures 6, 7, 8 and

9 which can be pushed onto the head 2 of the 1st pedicle screw 1 after the

moving out of the first holder 6a or 6d and is oriented at the centring part

12. Projections 7 move in a form matched manner into notches 24 at the

head 2 of the pedicle screws. In this holder, a mouthpiece 27 is produced

as a separate part from a high quality, wear-resistant steel and has sub-

sequently been connected to the tubular part 8 which leads through a

diagonally placed handle 40 to produce a counter torque on the tightening

of the grub screw 5. The internal diameter D2 of the tubular part 8 is

smaller than 1.3 times, or even better smaller than 1.1 times, the outer

diameter D1 of the grub screw 5 in order to push this in a guided manner

after the pulling out of the centring part 12 up to and onto the internal

thread 3 in the head. The screwdriver 10 in Figure 9 has a hexagon head

which fits into the hexagon socket 39 of the grub screw 5. The outer di-

ameter D4 of the screwdriver 10 is selected such that the latter is guided

in the tubular part 8 with the internal diameter D2 and finds the inner

hexagonal socket 39 of the grub screw 5. The front part of the screwdriver

with the diameter D4 is made so long that it can be used with holders

6b and 6c to tighten inserted grub screws 5 with its handle 

A further holder 6c is shown with Figures 11, 12 and 13 which can be

pushed on the second pedicle screw via a centring element 12. In a previ-

ous step, the second pedicle screw was positioned with the first holder 6a

or 6d, this was subsequently pulled off and a centring element 12 re-

mained. Subsequently, the spacing between the first and second pedicle



screws was fixed at a specific distraction force by the spreading tool 42

shown in Fig. 10 and a suitable pressure spacer 25 was pulled onto the

cable 16 and the cable was pulled through the head 2 of the second pedi-

cle screw with the centring part 12 still mounted.

Only now is the further holder 6c pushed via the centring part 12 onto the

second pedicle screw until its projections 7 engage in a shape matched

manner into the notches 24, and then the centring part 12 is removed. A

grub screw 5 can be inserted into the tubular part 8 and can be posi-

tioned at the head 2 of the pedicle screw using the screwdriver 

The further holder 6c likewise has a separately produced mouth 27 at

which a shoe 17 is shaped which, when the holder is mounted, continues

a passage bore through the head 2 with a deflection arc 18 by approxi-

mately 90', with the deflection arc 18 being positioned at the passage bore

continuously at its base 19. The deflection arc is made with a radius of

curvature of more than 3 mm so that too much friction does not even

arise by the deflection with a stiff cable 16 pulled through the passage

bore. In a variant (see Figure 23), the deflection arc 18 has been replaced

by a moving deflection arc, that is by a roll 18a which is supported in

laterally projecting jaws in the shoe 17.

The upper part of the holder 6c is made as a projecting arm 43 which has

coupling surfaces 23 for a forceps-like cable tensioner (not shown). Such

cable tensioners are separate, forceps-like tools having two limbs widening

toward one another of which one is supported, for example, at the head 2

of the pedicle screw, while the other grips the cable and pulls it past the

first limb. Cable tensioners are sold as tools for the previously mentioned

product DYNESYS® of the company Centerpulse Orthopedics Ltd. Such a

cable tensioner is positioned on the coupling surface 23 with the non-



gripping limb after the cable 16 has been gripped by the gripping limb.

The coupling surface 23 secures the non-gripping limb against turning

about the tubular part 8 and simultaneously supports it in the direction

towards the deflection arc 18.

A surgeon can therefore actuate the mounted cable tensioner with the one

hand and produce a counter torque via the holder 6c and its projections 7

at the head 2 of the pedicle screw, while he can actuate the screwdriver 

with the other hand in order to fix the cable when a pre-determined tensile

stress has been reached in the cable 16.

In the coupling surface 23, a slot 44 is applied toward the deflection arc

through which the cable 16 is introduced laterally when the cable ten-

sioner is mounted. It is advantageous for the slot 44 to merge into a larger

bore via a bottleneck 69 and for the bottleneck 69 to be dimensioned such

that a cable has to be pushed into the bore under a force effect so that it

is trapped in the bore and is guided out of the operation field without

unintentionally being able to fall back into the operation field.

In Figure 10, a spreading instrument 42 is shown in which two levers 47,

48 cross at a centre of motion 53 like a pair of forceps. At one of the levers

47, a crossbar 49 is attached with screws 57 which crosses the other lever

48 in an arc and ends in a handle 50. The first lever continues outwardly

in two parts in a rigid pointer part 52 and in a set-on flexural spring 51

which projects beyond the arc of the crossbar 49 with a thumb grip 56.

When the handle 50 is enclosed in the position drawn by four fingers of

the right hand and the thumb is placed in the thumb grip 56, the appara-

tus can be spread by pulling the thumb.



The tip of the first lever 47 is of fork shape. This fork 46 contacts the head

of the first pedicle screw and centres itself at the emerging cable 16. The

tip of the other lever 48 ends in a laterally projecting semi-sphere 

which is centred at the passage bore of the second pedicle screw. If now a

spreading force is applied by pulling the thumb, the flexural spring 51

deforms toward the handle 50, whereas the rigid pointer part 52 only

migrates further by so much at the arc of the crossbar 49 as the tips of

the levers 47, 48 move apart.

A first scale 54 is attached to the arc-shaped part of the crossbar 49 and

the outer spacing of the tips of the levers 47, 48 can be read off this.

A further, second scale 55 is connected to the thumb grip 56 which moves

along with the movement of the flexural spring 51 and indicates, relative

to the pointer part 52, at which pre-tension force the two tips are pressed

apart. The purpose of the instrument consists of it being operable with

one hand and of the length being determined for a pre-tension force pre-

determined between the vertebrae which forms a reference measure for a

pressure spacer 25 to be inserted later. In accordance with the elastic

properties of the material for the pressure spacer 25, the latter must be

cut into shape in the untensioned state with respect to the reference

measure such that it adopts a determined length after the installation and

the tensioning of the cable.

A further application of the invention can be transferred in accordance

with claims 13 to 15 and with Figures 14, 15, 16 and 17 to further em-

bodiments of instruments which provide a screw 5' as a clamping screw

with a projecting screw head 58, for example, a hexagon head. In a holder

66 in accordance with Figure 15, for the internal diameter D2' of a tubular

part 8, the outer diameter D 4 of a screwdriver 10 is decisive which has a



gripping device 59 for a screw head 58 at its matching hexagon socket 67

to hold the hexagon head screw 5' aligned towards the axis 62 of the

screwdriver 10. The tubular part 8, which is only slightly larger in its

internal diameter D2 for example by less than 1.2 times, then indirectly

guides the clamping screw with its thread 60 via the screwdriver 10 up to

and onto the internal thread 3 in the head 2 of the pedicle screw 1. The

holder 66 is supported at its mouth 27 at the head 2 of the pedicle screw

and engages with projections 7 in shape matched manner in notches in

order to form a counter torque on the screwing in of the hexagon head

screw 5' which fixes the cable 16 pulled in. The screwdriver 10 surrounds

with a hexagon socket 67 the screw head 58, with the screw 5' being

pressed into the hexagon socket 67 with a spring 64 which, oppositely

disposed, engages beyond the lower rim of the screw head 58.

Due to the tight space situation, the spring is made in a C shape and has

been pushed on from behind through a key slot 65 in the shaft of the

screwdriver 10 and has been secured by a subsequent inserted key 63.

The limbs of the spring 64 form a projection at their end which springs

back on the insertion of the screw head 58 and holds the latter at its lower

edge. The limbs themselves are each let into a groove so that they do not

project beyond the diameter D4 of the power screw driver.

In Figure 14, a holder 68 matching Figure 15 is shown with a centring

part 12 whose diameter D' is slightly smaller than the diameter D2 of the

holders 66, 68 so that these find their shape matched mating surfaces at

the head 2 of the pedicle screw 1.

The centring part 12 is anchored with a thread 61 in the internal thread 3

at the head 2 of a pedicle screw 1. It has conical transitions 20 to a cen-

tral part 13 which is made flexurally elastic with a smaller diameter D3



The holder 68 is matched with its mouth 27 to the flattened end faces 33

of the head 2.

In addition to the two holders in Figures 14 and 15, there is a further

holder which has a tubular part like the holder in Figure 15 and likewise

has the shoe 17 and a deflection apparatus 22 like the holder 6c (Fig. 8)

and an arm 43 for a cable tensioner. It can generally be said of the in-

strument set in accordance with Figures 15 to 17 that the centring parts

12 have a largest diameter D' which is smaller than the diameter D2 of the

tubular part 8. Other dimensions such as wall thicknesses of the tubular

part 8 as well as further details and length dimensions of the instruments

can correspond to the instrument set of the Figures 3 to 9, 11 to 13 and

Figure 21.

In the claims which follow and in the preceding description of the inven-

tion, except where the context requires otherwise due to express language

or necessary implication, the word "comprise" or variations such as "com-

prises" or "comprising" is used in an inclusive sense, i.e. to specify the

presence of the stated features but not to preclude the presence or addi-

tion of further features in various embodiments of the invention.

A reference herein to a prior art document is not an admission that the

document forms part of the common general knowledge in the art in

Australia.
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Parts list

1

2

3

4

6

6a

6b

6c

6d

7

8

9

11

12

13

14

16

17

18

18a

19

21

22

pedicle screw

head

internal thread

connection part

grub screw

screw

holder

first holder

second holder

further holder

holder

projection

tubular part

external thread

screwdriver

lever

centring part

central region

fixing element

transverse groove

cable

shoe

deflection arc

deflection roller

base

cone

screw axle

deflection apparatus



23 coupling surface

24 notch

pressure spacer

26 front part

27 mouth

28 handle part

29 axle

support element

31 spinal vertebra

32 spinal vertebra

33 end face

34 intervertebretal disc

tappet

36 spring

37 plug

38 contour

39 hexagon socket

grip

41 grip

42 spreading instrument

43 arm

44 slot

semi-sphere

46 fork

47 lever

48 lever

49 crossbar

handle

51 flexural spring

52 pointer part



53 centre of motion

54 1 st scale

2nd scale

56 thumb grip

57 screws

58 screw head

59 gripping device

thread

61 thread

62 axle

63 key

64 spring

key slot

66 holder

67 hexagon socket

68 holder

69 bottleneck

support surface

71 countersink

72 head

73 clamping screw

74 thread

mating thread

76 internal thread

77 tension thread

78 internal circle

79 radius

external circle

81 radius

82 shoulder



83 osculating radius

D diameter

Di diameter, clamping screw, external

D2  diameter, tubular part, internal

D3 diameter, central part, centring part

D4 diameter, screwdriver



O
a THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

O 1. An instrument system comprising pedicle screws having an internal

thread in their head, said thread accepting a grub screw with an ex-

tc1 5 ternal diameter D1 in the direction of the screw axis to fixedly clamp

a connection part which projects transversely to the screw axis into

C the head, further comprising at least two holders with a tubular

Spart, at least one of said holders being provided with projection con-

C figured for engaging in a shape matched manner at the head of the

pedicle screw; and a screwdriver with a diameter D4 adapted to be

positioned at the grub screw, the tubular part of the at least two

holders being supportable at the head of the pedicle screws; and a

centring part adapted to be screwed into the internal thread, of the

pedicle screws instead of the grub screw and to be gripped when one

of the holders is mounted on the centring part corresponding in its

external diameter D to the diameter D1 of the grub screw, with the

tubular parts having an internal diameter D 2 essential equals with a

loose-fit oversize the diameter D1 in order to position the grub screw

with the screwdriver or the centring part guided through the tubular

part to the head of the pedicle screw such that threads of the grub

screw engage with the internal thread of the pedicle screws in a non-

tilted manner, wherein the centring part has a central region in the

longitudinal direction which can be elastically deflected up to an an-

gle of 200 or more away from the longitudinal axis.

2. An instrument system in accordance with claim 1, characterised in

that the internal diameter D2 amounts to less than 1.3 times the di-

ameter D1.
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3. An instrument system in accordance with claim 1, characterised in

that the internal diameter D2 amounts to less than 1.1 times the di-

0 ameter D 1.

M, 5 4. An instrument system in accordance with any one of claims 1 to 3,

wherein the centring part has a lower diameter D3 in its central re-

gion in order, as a flexural spring, to allow an envisaged deflection.

An instrument system in accordance with any one of claims 1 or 4,

wherein the centring part has substantially circular cross-sections

and jacket lines with gentle, stepless transitions in the longitudinal

direction following the central region.

6. An instrument system in accordance with claim 1, wherein one of

said holders combines with a centring part to form a positioning ap-

paratus for pedicle screws and comprises a fixing element blocking

in an axial direction with respect to the centring part, said centring

part in turn being screwed into the head of the pedicle screw.

7. An instrument system in accordance with claim 6, wherein the

fixing element is in the form of a clamping screw which is supported

at its head on the holder and engages in the axial direction into an

internal thread at the rear part of the centring part.

8. An instrument system in accordance with claim 6 or 7, wherein the

fixing element acts as a lever on a transverse groove of the centring

element.

9. An instrument system in accordance with any one of claims 1 to 8,

wherein a tubular part includes a deflection apparatus for a band or



U

Scable pulled through the screw head, a projecting shoe with a deflec-

tion arc and, at the other end of the tubular part, with respect to ro-

O tation, a shape matched coupling surface for a band or cable ten-

sioner which supports the band or cable tensioner in the direction

M, 5 towards the pedicle screw.

C 10. An instrument system in accordance with claim 9, wherein the

Sdeflection arc has a radius of curvature larger than 3 mm along its

base.

11. An instrument system in accordance with any one of claims 1-8,

wherein a tubular part includes a deflection apparatus for a band or

cable pulled through the screw head, a projecting shape with a de-

flection roller and, at the other end of the tubular part with respect

to rotation, a shape matched coupling surface for a band or cable

tensioner which supports the band or cable tensioner in the direc-

tion toward the pedicle screw.

12. An instrument system substantially as herein described with refer-

ence to or as shown in the accompanying drawings.
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