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ENDOSSEQUS SCREWS AND ORTHOPAEDIC DEVICE TO ASSIST
THE RIGID OSTEOSYNTHESIS OF FRACTURES

Technical field

The present invention refers to an orthopedic
device for the osteosynthesis of fractures, of the
type comprising a plate and endosseous screws for
fixing the same to a bone site.

The dinvention also refers to an endosseous
screw for fixing a plate to a bone site,

Prior art

In order to facilitate correct osteosynthesis
of bone fractures following surgical reduction, it
is a known practice to use orthopedic devices
comprising plates fixed to the fractured site by
means of a plurality of endosseous screws.

Such screws, normally of the self-tapping and
self-perforating type, may be adapted for engaging
a4 support plate of the type called “with angular
stability” by means of their cylindrical or cenical
threaded distal portion; this solution avoids
angulax micro-movements of the screw with respect
to the plate, so that plate and engaged screws
become a rigid, essentially monolithic body which
is rigidly associated to the bone site.

Endosseocus screws, in order to allow their
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tightening on plate during surgical application,
have known insertion means located at their
respective heads. In particular, such insertion
means may comprise a recessed hexagonal cavity for
inserting an instrument, or a stem that may be
engaged by the mandrel of a drill during tightening
and successively removed by bréaking.

Although being advantageous from various points
of view, endosseous screws according t5 the known
art have a serious drawback in that they are
difficult to remove after complete ostecsynthesis
(screws with hexagonal recessed cavity), if not
impossible to remove (shaft screws).

In fact, whereas shaft screws are totally
lacking extraction means once the shaft has been
removed, recessed screws may be untightened by
inserting the instrument in the same cavity
provided for tightening. Moreover, the recessed
hexagonal cavity allows the advantageous use of
instruments with suitably shaped heads, which allow
untightening of screws even in the absence of a
perfect alignment between screw head and instrument
head.

But unfortunately, in practice, the extraction

of hexagonal recessed screws 1s rarely without
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complications. In fact, during osteosynthesis oz
surgical removal the screw cavity 1s often occluded
or deformed. 1In situation such as these the
untightening operation is very complicated, or even
impossible.

The drawback described above 1is particularly
critical precisely in the case of angular stability
plates; the engagement between screws and holes in
the plate effectively complicates thelr extraction.

The technical problem to be solved by the
present invention is therefore to provide an
orthopedic device of the abovementioned type,
having a structure that allows an easy removal of
the screws from the plates after osteosynthesis.

Summary of the invention

Based on the following solution of the
abovementioned technical problemn, the present
invention consists in an endosseous screw according
to claim 1, and also in an orthopedic device
according to claim 12,

The idea for solving the technical problem is -
based on the provision of screws used for fastening
the plate to the bone, having an external profile
accessible from the outside by means of cutaneous

incision, to allow a tubular manipulating wrench to
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be inserted.

Essentially, the screw head has facets that
define an external peripheral profile suitable for
engagement by a tubular manipulating wrench, to
allow the extraction of the screw from a bone site
in which it has been inserted,.

More 1in particular, the screw head may be
easily inserted into the manipulating wrench, even
at an angle, always allowing the transmission of
torque between wrench and screw, thus facilitating
the removal of the orthopedic device.

Further characteristics and advantages of the
orthopedic device according to the invention will
become evident by weans of the following detailed
description of one of its embodiments, in a non-
exclusive way, with reference to the appended
figures supplied by way of non-limiting example,

Brief description of the drawings

Fig. 1 shows a lateral view of an orthopedic
device for the rigid synthesis of fractures,
according to the present invention,

Fig. 2 shows a front view of device of fig. 1;

Fig. 3 shows a lateral view of a partial
section of the device of fig, 1 during the

extraction phase of endosseous screws inserted in
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the same;

Fig., 4 shows a lateral view of a greatly
maghified detail of the device in fig. 37

Fig. 5 shows a lateral view of an endosseous
screw according to the present invention;

Fig. 6 shows a sectional view along line A-A of
the screw of fig. 5;

Fig. 7 shows a lateral view of an endosseous
screw according to the invention in a different
embodiment. |

Detailed Description

With reference to the appended figures, and in
particular to figs. 1-4, the numbef of reference 10
generally indicates an orthopedic device for rigid
osteosynthesis of fractures, of the type comprising
a plate 102 with at least a through hole 103 and at
least one endossecus screw 1 provided for insertion
into said hole,

There is preferably more than one endosseous
screw 1, four in the example shown in figs. 1 and
2.

The endosseous sScrew 1  according to the
invention comprises a shaft 2, which 1s at least
partially threaded, insertion means for inserting

the screw into a bone site 300 and a distal poxrtion
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33 of screw, which is provided foxr engaging the
plate 102 in order to fasten the same to the bone
gite 300,

In particular, the distal portion 33 of the
screw comprises a screw head 3 and a longitudinally
extended portion.

The head 3 has facets 30 which define an
external peripheral profile which may engage with a
tubular manipulating wrench 101, to allow the screw
1 to be extracted from the bone site 300 where it
has been inserted.

Moreover, the same facets 30 may also
constitute the abovementioned insertion means. In
fact, the manipulating wrench 101 of the type used
for removal of screws may be applied by associating
the same to the facets 30, for insertion of said
screws 1 into thé bone site 300.

The insertion means of screw 1 may
alternatively comprise, as in the embodiment of
fig. 7, a longitudinal stem 4 associated to head 3
of screw 1, for manipulating the screw during its
insertion into the bone structure of a patient. In
particular, the longitudinal stem 4 allows the the
screw 1 to be attached to the mandrxel of a drill.

The endosseous screw 1 shown in fig. 7 also
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comprises an annular weakening groove 40 interposed
between the longitudinal stem 4 and the head 3, to
facilitate the separation by breaking off the
longitudinal étem 4 after the insertion of screw 1.
The breaking at the annular groove 40 1is obtained
by applying a predefined torque, in accordance with
the size of the groove, to the longitudinal stem 4
after implant of screw 1,

It is to be noted that in this embodiment the
facets 30 of head 3 are only used for untightening
the screw, and therefore do not represent insertion
means but only extraction means.

According to the present invention, in ordexr to
allow the engagement of the manipulating wrench 101
even under angled orilentations with respect to a
longitudinal axis x of the endosseous screw 1, the
external peripheral profile of the head 3 is shaped
like a bérrel.

In this case, the term “barrel” indicates in a
wholly general sense a solid body laterally
delimited by @ convex surface extending between two
opposed edges., Therefore such a solid body has a
median section with a surface that is greater than
the one delimited by the two opposite edges.

As a result of the morphological properties
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described above, as is clearly shown in appended
figures 3 and 4, the head 3 can easily be inserted
into the manipulating wrench 101, even 1f the
latter is angled with respect to the longitudinal
axis % of the screw 1, in any case allowing the
transmission of torgue between the wrench and the
screw, thereby facilitating the removal of the
device 10.

The longitudinal portion 1is composed of a
threaded conical portion 3c that connects the shaft
2 and the head 3. This threaded conical portion 3c
is provided for threadedly engaging hole 103 of
plate 102, providing angular stabilization of the
orthopedic device 10.

Preferably, the threaded conical portion 3c -
being part of the distal portion 33 of the screw -
has a thread of a triangular cross-section, whereas
the shaft 2 has a conically slotted thread. Both
threads are continuous without interruption of the
threading.

Preferably, the shaft 2 of the endosseous screw
1 is entirely threaded and provided with an auto-
perforating point 2a, which interacts with the
abovementioned insertion means, to allow for the

perforation of the bone site where the endosseous
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screw 1 has been inserted,.

As already said, the 'facets 30 define an
external barrel-shaped peripheral profile to allow
for engagement with the head of the tubular
manipulating‘ wrench 101 even if the latter is
inclined with respect to the longitudinal axis ® of
serew 1. In this case, the direction of the wrench
head is defined by the rotational axis of the
instrument when manipulated.

To this end, the facets 30 are not parallel to
the 1longitudinal axis x of screw 1, but rather
curvilinear and convex,

The head 3 has a median transversal section A-
A, i,e, positioned on a pléne perpendicular to the
longitudinal axis x, with a profile suitable for
engaging a corresponding profile of head of the
manipulating wrench 101 when the wrench is aligned
with the 1longitudinal axis x of screw 1,
Preferably, the profile of the head 3 along the
median section A-A is defined by a regular polygon
having an even number of sides; for example, a
regular hexagon as in the embodiment illustrated in
fig. 6 (where six facets 30 are provided).

Median section A=A divides the head 3 in an

internal portion 3a, which is positioned on the
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side of the conically threaded portion 3¢, and an
opposed external part 3b.

Each facet 30 may be subdivided into two
portions 30a, 30b, respectively internal and
external, that mirror each other divided in two by
the median section A-A.

Each external portion 30b of a specific facet
30 of the head 3 corresponds to a respective
internal portion 30a of another opposed facet with
respect to said specific facet, so that at least a
segment normal to both portions 30a, 30b exists,
whose length is equal to the distance between the
corresponding opposite facets 30, measured along
nedian section A-A.

Due to this specific geometric property, the
screw head 3 may be engaged between two parallel
and opposed surfaces (which are for example defined
by the hollow profile of a tubular manipulating
wrench), independent from the inclination of the
manipulating wrench with respect to axis x of screw
1. Therefore, the untightening may take place not
only when the manipulating wrench is parallel to
axis x, but also in case of relative inclination
within a predetermined angle.

In the preferred embodiment, both portions 30a,
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30b of the same facet 30 are not separated by an
eddge.

The facets 30 are identical, and are separated
by a curvilinear édge 31.

Preferably, each facet 30 is symmetrical with
respect to a plane perpendicular to the
longitudinal axis x of screw 1 (in this particular
case, with respect to a plane comprising median
section A-A) and is defined by a portion of the
surface of a cylinder having an axis which is
perpendicular to the longitudinal axis x of screw
1.

The radius of the cylinder defining facets 30
is preferably greater than the apothem of the
regular polygon defining the shaped profile along
median section A-A,

The head 3 according to the invention, having
the morphology described above, has a notable
geometric property. First of all it is to be noted
that screw 1, when the profile of the héad 3 along
the median section A~A is defined by a regular
polygon with an even number of sides, has a
plurality of planes with a transversal symmetry., In
other words, all planes passing through the

longitudinal axis x and one of the symmetry axes of
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the polygonal profile along the median section A-A
are symmetry planes. In the example shown of a
hexagonal profile, there are three symmetry planes.

Let us now conventionally define the center 32
of head 3 as the intersection between the median
section A-A and the longitudinal axis' X of the
endosseous screw, It is to be noted that the set of
facets 30 of +the ~screw in the 1illustrated
embodiments evolves according to a central symmetry
with respect to said center 32,

Finally it is to be noted that, due to the use
of opposed cylindrical surfaces to define the
facets 30, the profile of head 3 with respect to
any section passing through the center 32 and
perpendicular to one of the transversal symmetry
planes remains | equal to  the abovementioned
polygonal section, which is defined with respect to
median section A-A.

In the wend, by using a common tubular
manipulating wrench, on the condition that the
instrument is oriented according to one of the
symmetry planes defined above, it is possible to
vary the angle between the head of the wrench 101
and the screw 1 all the while maintaining a form

coupling between the two elements, so as to allow
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the untightening operation. An example of non-
aligned coupling between the head of the wrench 101
and screw 1 during removal of the orthopedic device
10 is shown in figs. 3 and 4.

An advantage of screw 1 according to the
invention derives from the possibility of always
ensuring the engagement between the head of the
screw and the manipulating wrench, independently
from the orientation of the latter, due to the
particular configuration of the external peripheral
profile used.

As stated above, such an innovation allows the
cutaneous incision for the removal of device to be
linited, advantageously reducing surgical trauma.

Another advantage of the invention is due to
the head portion protruding from the plate, which
is of reduced size and without sharp edges,
therefore avoiding the impingement phenomena.

Another advantage of the invention refers to
the easy retrieval of head which is partially
protruding from the plate surface,

A further advantage of the device according to
the invention. is the easier extraction of the screw
due to the presence of the conical portion.

Obviously, in order to comply with specific
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and contingent needs a person skilled in the art

may introduce various modifications and changes to

the described endosseous screw

device, which .are all within

protection of the invention, as

following claims.

and orthopedic
the scope of
defined 1in the
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CLAIMS

1. Endosseous screw (1) for fixing a plate
(102)  to a bone site (300), cowmprising an at least
partially threaded shaft (2), insertion means for
inseﬁting the screw intoc a bone site (300) and a
distal portion (33) provided for engaging said
plate (102) to fasten it to said bone site (300)
and comprising a head (3) having facets (30)
defining an external peripheral profile provided
for engagement with a tubular manipulating wrench
(101), to allow the screw (1) to be extracted from
the bone site (300) into which it has been
inserted, characterized in that the facetg (30) are
curvilinear and the external peripheral profile
defined by same facets (30) has a convex bafrel—~
like shape, in order to allow a stable coupling
between the tubular manipulating wrench (101) and
said profile, which is maintained during the
untightening phase of screw from plate, even when
said tubular manipulating wrench (101) is oriented
in an inclined direction with respect to the
longitudinal axis (%) of the endosseous screw (1).

2. An endosseous screw (l) according to claim
1, wherein the facets (30) are even in number and

define a regular polygonal section along a median
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section (A~A) of the head (3).

3. An endosseous screw (1) according to claim
2y wherein said median section (A-A) divides. each
facet (30) into two internal and external portions
(30a, 30b), respectively, which mirror each other.

4. An endosseous screw (1) according to c¢laim
3, wherein each external portion (30b) of a
specific facet (30) of head (3) corresponds to a
respective internal portion (30a) of another facet,
opposite sald specific facet, so that at least a
segment exists that is normal to both considered
portions (30a, 30b), whose length is equal to the
distance between the respective opposite facets
(30), as measured along the median section (A-A),

5. An endosseous screw (1) according to claim
4, wherein each facet (30) is symmétrical with
respect to a plane perpendicular to  the
longitudinal axis (%) of screw (1) and is defined
by a portion of the surface of a c¢ylinder having an
axis perpendicularly intersecting said longitudinal
axis (x).

¢. An endosseous screw (1) according to claim
5, wherein the radius of the cylinder defining the
facets (30) is preferably greater than the apothem

of the regular polygon defining the shaped profile
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along the median section (A-3).

7. An endosseous screw (1) according to any of
the preceding claims, wherein the facets (30) are
all identical, and are separated by a curvilinear
edge (31).

8. An endosseous screw (1) according to any of
the preceding claims, wherein the distal portion
(33) comprises a conical threaded portion (3¢)
adjacent to the shaft (2) and suitable for
threadedly engaging a hole (103) of ‘the plate
(102).

9. An endosseous =screw fl) according to claim
8, wherein the conical threaded portion (3c) has a
thread with a triangularx section, the shaft (2)
having a thread with a slotted conical section.

10. An endosseous screw (1) according to any of
the preceding claims, wherein the insertion means
of the screw comprise a longitudinal stem (4)
associated with the head (3) of the screw (1), for
manipulating the screw (1) during the insertion
phase of the same, and an annular weakening groove
(40) interposed betﬁeen said longitudinal stem (4)
and the head (3), said groove (40) being such as to
allow the separation by Dbreaking Off the

longitudinal stem (4) after insertion of screw (1),
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11. An endosseous screw (1) according to any of
the preceding claims, wherein the shaft (2) of the
endosseous screw (1) is completely threaded and has
an auto-perforating point (2a),

12, Orthopedic device (10) fo; the
osteosynthesis of fractures, of the type comprising
a plate (102) with at least a through hole (103)
and at least an endosseous screw (1) provided for
insertion in said hole (103), said endosseous screw
(1) being provided according +to any of the
preceding claims.

13. System for fixing and extracting an
endosseaus screw (1) from an orthopedic device (10)
for the osteosynthesis of fractures, comprising an
orthopedic device (10) according to claim 12 and a
tubular manipulating wrench (101) fox engaging the

external peripheral profile of screw (1).°
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