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DESCRIPTION
TRANSLATION FEATURED PEDICLE SCREW AND ITS METHOD OF APPLICATION

THE RELATED ART

The invention relates to a pedicle screw, which is a fixation tool used in spine surgery, and

which is neuroprotective and configured in accordance with the anatomic regions of vertebra.

The invention relates to the pedicle screw and its method, which is used in spinal cord region
surgical-interventions, and in order to provide fitting of the rod (60) in the said rod duct, it
comprises cable having two ends providing fitting via distribution of the forces exerted on the
screw head to other screws by gradual translation and having retainer piece at one of the ends;
the 1% cable duct, through which one end of the cable extending laterally from one end to the
other end of the said head is passed; the 2™ cable duct, through which the end of the cable that
is previously passed through the said 1% cable duct is passed after being wrapped around the
rod positioned at the rod duct, and which laterally extends from one end to the other end of the
said head; cable locking hole extending from the said head upper surface towards the 1* cable
duct and/or the 2™ cable duct; and cable tightening screw, which makes pressure on the cable
by being screwed at the cable locking hole, and which provides locking of the said cable to the
1% cable duct and/or the 2™ cable duct.

THE PRIOR ART

Pedicle screws are internal fixation tools commonly used in spine surgery. Outside of the screw
part entering the bone, on the screw, the head parts are found, which provide connection of the
consecutively placed screws via a rod. At these head parts, said metal rods are attached via

either tightening screws or connectors.

Especially in deformity operations, screws can not be placed on a straight line and elevation or
level differences occur between them, since they are placed in accordance with the curvatures
of the spine. During adaptation of metal rods on the screw heads, although the natural shape of
the spine is given to these rods, they are not compatible with abnormal curvatures. Screws are
translated towards the rods via special retainer tools placed at their heads and thus the
attachment operation is implemented. During this translation operation, the load corresponding
to the screw head is excessive and sometimes the screws are unpinned from the bone and lose
their retaining force. Moreover, rod presser, persuader, rocker etc. tools have to be found in the
sets for this operation and this causes the sets get larger, more crowded, and heavier.

A purpose of the translation operation is to provide placement of the rods in the heads, while
another purpose is to ensure correction of the curvature during the translation operation. In the
past, the translation concept is applied by using sublaminar and subtransverse cables; however,
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since the operation of passing below the lamina has neurological risks and it is not always
possible to pass cable below the transverse protrusion, today, these techniques are almost
abandoned.

Present day screw designs:

Cause excessive loading at the screw head for fitting of the rod (especially in deformity cases)

and sometimes cause loosening.
They do not permit translation operation by cable via the screw.

Today, it is known that there are a lot of applications related to pedicle screw. One of these
applications is the American application with no US5876403 and it reiates to a bone fixation
mechanism. The invention is connected with the pedicle screw to be implanted in the bone and
with the connector having shaft to position the bones at the desired reference.

As a result, improvement is to be made in translation pedicular screws and thus novel
embodiments, which would eliminate the above said drawbacks and bring in solutions to the

present systems, are needed.
PURPOSE OF THE INVENTION

The present invention relates to the pedicle screw, which meets the above said requirements,
eliminates all of the drawbacks and brings about some additional advantages.

The invention is a pedicle screw and in the stage of fitting of the metal rod, it has a form
providing fitting of the rod via gradual translation operation by using metal cables by distributing
the loads corresponding on the screw heads to the other screws.

The pedicle screw of the invention has monoaxial structure and its head part retaining the metal
rod is combined with the screw part entering in the bone. There are holes at the head part, on
which the rod would fit, allowing passage of metal cables. After the cables are passed through
the screw head, they are also passed around the metal rod and then the metal rod is translated
(pulled) towards the screw via gradual tightening of the metal rod and the screw and the metal
rod come together. Since this operation is made by more than one screw at the same time,
excessive force is not exerted on a single screw and this eliminates the risk of loosening and

unpinning of the screw.

With this way of operation, this screw permits application of the translation concept via the
pedicle screw. Moreover, use of persuader, rocker, and rod presser etc. tools are not necessary
anymore and thus sets become lighter and simpler.

In order to achieve the above said advantages which will be better understood from the below
detailed description, the present invention relates to the pedicle screw, which is used in spinal
cord region surgical interventions; provides backbone stabilization in spine disorders; and
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comprises screw head (10) having grooved body (20) entering into the bone and rod duct (13)
left out of'the bone found at the upper part of the said grooved body (20) and having opening
(131) in which the rod (60) is placed, and it is characterized in that; in order to provide fitting of
the rod (60) in the said rod duct (13), it comprises cable (70) having two ends (72) providing
fitting via distribution of the forces exerted on the screw head to other screws by gradual
translation and having retainer piece (71) at one of the ends (72);

- The 1% cable duct (11), which is formed at the screw head (10), wherein the rod duct
(13) on which the rod (60) would fit is found; and through which one end (72) of the
cable extending laterally from one end to the other end of the said head (10) is passed,

- The 2™ cable duct (12), through which the end of the cable (70) that is previously
passed through the said 1% cable duct (11) is passed after being wrapped around the
rod (60) positioned at the rod duct (13), and which laterally extends from one end to the
other end of the said head (10);

- Cable locking hole (14) extending from the said head upper surface (16) towards the 1
cable duct (11) and/or the 2™ cable duct (12); and

- Cable tightening screw (50), which makes pressure on the cable (70) by being screwed
at the cable locking hole (14), and which provides locking of the said cable (70) to the 1%
cable duct (11) and/or the 2™ cable duct (12).

In a preferred application of the invention, the invention comprises retainer cover (40), which
provides attachment of the said rod (60) on the head (10); and which comprises housing (41) at
the same level with the 1% cable duct (11) and/or the 2™ cable duct (12) covering the upper
surface (16) of the said head; and the clutch region (42) surrounding the rod (60).

In another preferred application of the invention, the invention comprises cover tightening screw
(30) having the head (10), which provides locking of the cable (70) via the cable being tightened
at the 1% cable duct (11) and/or the 2™ cable duct (12) after passing through the said retainer
cover housing (41) and being screwed at the cable locking hole (14).

In another preferred application of the invention, on the said head (10), it comprises the 1%
cable duct (11) and the 2" cable duct (12) positioned transverse and extending lateral to the
head (10).

In another preferred application of the invention, the cable tightening screw (50) comprises

screwed surface (51).
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in another preferred application of the invention, on the said head upper surface (16), the lateral
surfaces of the cable locking hole (14) extending up to the 1% cable duct (11) and/or the 2
cable duct (12) are grooved (141).

In another preferred application of the invention, said cable ducts (11, 12) extend from one side
of the head lateral surfaces (15) all along up to its other lateral surface (15).

The invention is the method of application of the pedicle screw on the spinal cord, which is used
in spinal cord region surgical interventions; provides backbone stabilization in spine disorders;
and comprises screw head (10) having grooved body (20) entering into the bone and rod duct
(13) left out of the bone found at the upper part of the said grooved body (20) and having
opening (131) in which the rod (60) is placed, and it is characterized in that; it comprises the

operation steps of:
¢ Placement of the grooved body (20) of the screw in the bone;

e After the grooved body (20) of the screw has completely entered in the bone, the
cable end (72) is passed through the 1% cable duct (11);

e Placement of a rod (60), which has lateral surface suited to the rod duct (13), on the
rod duct (13);

e Passing of the cable end (72), which is previously passed through the 1% cable duct
(11), through the 2™ cable duct (12) by being wrapped around the rod (60);

e Pulling of the rod (60) towards the pedicle screw by pulling of the cable (70) that is
passed through the 2™ cable duct (12) and fitting in the rod duct (13); and

e Tightening of the cables via the cable tightening screw (30) to be placed in the cable
locking hole (14) found at the screw head (10).

In another preferred application of the invention, the retainer cover (40) comprising housing (41)
at the same level with the 1% cable duct (11) and/or the 2™ cable duct (12) and clutch region
(42) wrapping around the rod (60) covers the head upper surface (16); and the cover tightening
screw (30) screwed at the cable locking hole (14) by being passed through the said retainer
cover housing (41) locks the cable (70).

In another preferred application of the invention, the screw is placed in the bone via its head
part (10) by using a screwdriver.

The structural and characteristic features of the invention and all advantages will be understood
better in detailed descriptions with the figures given below and with reference to the figures, and
therefore, the assessment should be made taking into account the said figures and detailed

explanations.

BRIEF DESCRIPTION OF THE FIGURES
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For better understanding of the embodiment of present invention and its advantages with its
additional components, it should be evaiuated together with below described figures.
Figure 1 is the representative perspective front view of the retainer cover.
Figure 2 is the representative perspective view of the cover tightening screw.

Figure 3 is the representative perspective view of the rod duct found on the screw head, in
which the rod is mounted.

Figure 4 is the representative perspective view of the screw head, on which the rod, the retainer

cover, and the cover tightening screw are mounted.

Figure 5 is the representative two-dimensional side view of the grooved body and the screw
head.

Figure 6 is the representative perspective view of the grooved body, screw head, and cable.

Figure 7 is the representative mounted perspective view of the screw head, rod, retainer cover,

and cover tightening screw.

Figure 8 is the representative perspective view of the cable tightening screw.

REFERENCE NUMBERS
10 Screw head

11 1% Cable duct
12 2" Cable duct

13. Rod duct

131. Opening

14. Cable locking hole
141. Grooved surface
15. Lateral surfaces
16. Upper surface

20 Grooved body
21. Terminal part

30. Cover tightening screw
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31. Cover tightening screw head
40. Retainer cover

41, Housing

42. Clutch region

50. Cable tightening screw

51. Sgrewed surface

60. Rod

70. Cable

71. Retainer piece

72 Cable end

DETAILED DESCRIPTION OF THE INVENTION

In this detailed description, the preferred embodiments of the translation pedicle screw, which is
the subject of the invention, will only be disclosed for better understanding of the subject, and
will not form any limiting effect.

As it is seen in Figure-5, the translation pedicle screw, which is the subject of the invention,
comprises: the screw head (10), which is the part of the screw remaining out of the bone, and
the grooved body (20), which enters in the bone. At the lateral surfaces (15) of the said screw
head (10), the 1% cable duct (11) wherein the cable (70) would enter and the 2™ cable duct (12)
through which the cable (70) would pass after being wrapped around the rod (60) are found.
Said cable ducts (11, 12) extend from one side of the lateral surface (15) up to the other lateral
surface (15). At one side of the said head (10), the rod duct (13) seen in Figure-5 and providing
bearing of the rod (60) is found. Said rod duct (13) has opening (131). Cable locking hole (14)
seen in Figure-6 is formed at the upper surface (16) of the said head (10). Said cable locking
hole (14) lateral parts have grooved surface (141). After fitting of the said rod (60) on the rod
duct (13) seen in Figure-3, the retainer cover (40) seen in figure-1 and figure-7 is used to press
on the said rod (60) in order to prevent it from leaving its place. Housing (41) and clutch region
(42) are found on the said retainer cover (40). In order to prévent loosening of the cables (70)
after passing through the 1 cable duct (11) and the 2" cable duct (12), the cover tightening
screw (30) seen in Figure-2 is used to make tightening operation. MoreoVer, the said cover
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tightening screw (30) also tightens the retainer cover (40) and maintains it remain in its place.
Head (31) is found at the said cover tightening screw (30). In Figure-6, the representative views
of the grooved body (20), screw head (10), and cable (70) are given and in Figure-7, the
mounted representative views of the screw head (10), rod (60), retainer cover (40), and cover
tightening screw (30) are given. Retainer piece (71) is found at the end (72) of the said cable in
order to prevent the said cable end (72) from getting out of their places after passing through
the ducts (11, 12).

The method of application of the pedicle screw, which is the subject of the invention, is as

follows:

e Said grooved body (20) is placed in the bone from the screw head (10) part via a

screwdriver.

e Pedicle screws are placed also at the other places, on which the operation is to be
performed.

 After the grooved body (20) of the screw has completely entered in the bone, the end of
a cable (70) without retainer piece is passed through the 1%t cable duct (11) (thanks to
the end (72) of the cable (70) having retainer piece (71), the cable (70) is prevented from
getting out of the 1 cable duct (11)).

e Arod (60) with a suitable size is placed on the rod duct (13).

e The non-retainer cable end of the cable (70), which is previously passed through the 1
cable duct (11), is passed through the 2" cable duct (12) by being wrapped around the
rod (60) (see figure-3, figure-4, and figure-7).

e The rod (60) is pulled towards the pedicle screw by pulling of the cable end (72) that is
passed through the 2" cable duct (12) and then it is fitted in the rod duct (13); and

e After the cable (70) is thoroughly pulled and tightened, two types of locking operations
can be conducted:

Locking operations:

1. If the retainer cover (40) is not going to be used, the cables (70) are tightened by a screw
(50) having cable tightening screwed surface (51) shown in figure-8 to be placed in the cable
locking hole (14) found at the screw head (10).

2. If the retaiﬁer cover (40) is going to be used, a retainer cover (40) is placed in the screw head
(10). The clutch region (42) (inclination found in the front) of the retainer cover (40) is used to
clutch the front part of the rod (60). Said retainer cover housing (41) is brought to the same level
with the cable locking hole (14). Afterwards, a tightening screw (30) is again placed at the cable
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locking hole (14) and then tightened. In this way, said cover tightening screw (30) both presses
on and tightens the cables (70) and the cover (40) at the same time.

in alternative embodiments of the translation pedicle screw, which is the subject of the
invention:

- The head (10) part of the pedicle screw can be made in different shapes; it can be more
spherical or angular.

- Present structure is monoaxial, but it can be formed in bi-axial or polyaxial forms.

- Some external notches can be added in order to facilitate application of screwdriver.

- While the neck part of the pedicle screw can have a straight cylindrical shape, it can also be

configured in hourglass form.

- While the grooved body (20) of the pedicle screw can have single-strand helical structure, it
can also be configured in the form of nested double or triple-strand helical.

- In order to further facilitate entering of the screw in the terminal part (21) bone, it can be
produced with a sharp notched structure.

- In order to provide the screw terminal part (21) with the facility to pave the way in the bone, it
can be configured in the form of a non-grooved thin cylindrical protrusion.

- The area left outside the notch at the middle part of the screw can be configured in semi-

grooved or jagged form.

- The screw can be made of various materials such as steel, chrome-cobalt-molybdenum,
titanium etc. alloys or porous metals. The screw can be coated with carbon, hydroxyapatite, or

silver.

- The screw can be used together with “U” shaped or “I” shaped heads or other connection

components with different designs.

- The screw can be used with rods made of different elastic materials to be used in dynamic

applications.

- For dynamic application, the screw can be modified in a way that it would enclose the

polyethylene coverings to be placed on the rod.

While metal cable (70) can be used for the translation function of the screw; non-metal cables

made of plastic, rubber etc. polymer material, surgical sutures, and meshes can also be used.
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CLAIMS

1. The invention relates to the pedicle screw, which is used in spinal cord region surgical

interventions; provides backbone stabilization in spine disorders; and comprises screw
head (10) having grooved body (20) entering into the bone and rod duct (13) left out of
the bone found at the upper part of the said grooved body (20) and having opening (131)
in which the rod (60) is placed, and it is characterized in that; in order to provide fitting
of the rod (60) in the said rod duct (13), it comprises cable (70) having two ends (72)
providing fitting via distribution of the forces exerted on the screw head to other screws
by gradual translation and having retainer piece (71) at one of the ends (72);

The 1% cable duct (11), which is formed at the screw head (10), wherein the rod duct
(13) on which the rod (60) would fit is found; and through which one end (72) of the
cable extending laterally from one end to the other end of the said head (10) is passed,

The 2™ cable duct (12), through which the end of the cable (70) that is previously
passed through the said 1% cable duct (11) is passed after being wrapped around the
rod (60) positioned at the rod duct (13), and which laterally extends from one end to the
other end of the said head (10);

Cable locking hole (14) extending from the said head upper surface (16) towards the 1
cable duct (11) and/or the 2™ cable duct (12); and

Cable tightening screw (50), which makes pressure on the cable (70) by being screwed
at the cable locking hole (14), and which provides locking of the said cable (70) to the 1°
cable duct (11) and/or the 2™ cable duct (12).

. A translation pedicle screw according to Claim 1 and it is characterized in that; it

comprises retainer cover (40), which provides attachment of the said rod (60) on the
head (10); and which comprises housing (41) at the same level with the 1% cable duct
(11) and/or the 2™ cable duct (12) covering the upper surface (16) of the said head; and
the clutch region (42) surrounding the rod (60).

. A translation pedicle screw according to Claim 2 and it is characterized in that; it

comprises cover tightening screw (30) having the head (10), which provides locking of
the cable (70) via the cable being tightened at the 1! cable duct (11) and/or the 2™ cable
duct (12) after passing through the said retainer cover housing (41) and being screwed

at the cable locking hole (14).

. A translation pedicle screw according to Claims 1 to 3, and it is characterized in that;

on the said head (10), it comprises the 1% cable duct (11) and the 2" cable duct (12)
positioned transverse and extending lateral to the head (10).
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. A translation pedicle screw according to Claims 1 to 4, and it is characterized in that;

the cable tightening screw (50) comprises screwed surface (561).

. A translation pedicle screw according to Claims 1 to 3, and it is characterized in that;

on the said head upper surface (16), the lateral surfaces of the cable locking hole (14)
extending up to the 1% cable duct (11) and/or the 2" cable duct (12) are grooved (141).

. A translation pedicle screw according to Claims 1 to 3, and it is characterized in that;

said cable ducts (11, 12) extend from one side of the head lateral surfaces (15) all along
up to its other lateral surface (15).

. The invention is the method of application of the pedicle screw on the spinal cord, which

is used in spinal cord region surgical interventions; provides backbone stabilization in

spine disorders; and comprises screw head (10) having grooved body (20) entering into
the bone and rod duct (13) left out of the bone found at the upper part of the said
grooved body (20) and having opening (131) in which the rod (60) is placed, and it is
characterized in that; it comprises the operation steps of:

e Placement of the grooved body (20) of the screw in the bone;

e After the grooved body (20) of the screw has completely entered in the bone, the
cable end (72) is passed through the 1% cable duct (11);

e Placement of a rod (60), which has lateral surface suited to the rod duct (13), on the
rod duct (13);

e Passing of the cable end (72), which is previously passed through the 1% cable duct
(11), through the 2" cable duct (12) by being wrapped around the rod (60);

e Pulling of the rod (60) towards the pedicle screw by pulling of the cable (70) that is
passed through the 2™ cable duct (12) and fitting in the rod duct (13); and

¢ Tightening of the cables via the cable tightening screw (30) to be placed in the cable
locking hole (14) found at the screw head (10).

. Method of application of the translation pedicle screw on the spinal cord according to

Claim 7 and it is characterized in that, the retainer cover (40) comprising housing (41)
at the same level with the 1%t cable duct (11) and/or the 2" cable duct (12) and clutch
region (42) wrapping around the rod (60) covers the head upper surface (16); and the
cover tightening screw (30) screwed at the cable locking hole (14) by being passed
through the said retainer cover housing (41) locks the cable (70).

10.Method of application of the translation pedicle screw on the spinal cord according to

Claims 8 to 9, and it is characterized in that; the screw is placed in the bone via its
head part (10) by using a screwdriver.
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