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(54) Title: BONE SUPPORT DEVICE

(57) Abstract

The present invention relates to a bone support device for supporting fragments of bone, in particular of fractured bones of
the human body. The device comprises a first member (10) adapted to be connected to a bone fragment (11), a second member
(15) adapted to be connected to another bone fragment (16), and an adjustable articulated central body (17) connected to the first
and second members. The device allows to adjust the relative position of the two bones.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT. )

AT  Austria ES  Spain MG  Madagascar
AU Australia M Finland ML  Mali

BB Barbados FR  France MR  Mauritania
BE  Belgiim GA  Gabon MW Malawi

BF  Burkina Fasso GB  United Kingdom NL  Netherlands
BG  Bulgaria HU  Hungary NO  Norway

BJ Benin IT ltaly RO Romania

BR  Brazl JP  Japan SD  Sudan

CA  Canada KP  Democratic People’s Republic SE  Sweden

CF  Central African Republic of Korea . SN Senegal

CG Congo ’ KR  Republic of Korea SU  Soviet Union
CH  Switzerland LI Liechtensein T™ Chad

CM  Camecroon LK  SriLanka TG Togo

DE  Germany, Federal Republic of W Luxembourg US  United States of America
DX MC  Monaco

Denmark




PCT/EP89/01581

WO 90/07305

i0

15

20

25

BONE SUPPORT DEVICE

Technical field

The present invention relates to a bone support
device for supporting fragments of bone, in particular of
fractured bones of the human body. -Said fractured bones
must be kept in a presettable relative position, so as to
allow the natural process of knitting of the bone
fragments in the best possiblé manner.

More in particular, the device comprises a first
member adapted to be rigidly connected to the first of
said bone fragments and a second member adapted to be
rigidly connected to the second of said bone fraguents.
More in particular, the rigid coupiings are provided by
means of screws which penetrate in adapted holes provided
in the bone fragments. The device furthermore comprises an
adjustable articulated cenkral body which is connected to
the first member and to the second member. The articulated
central body allows to adjust the relative position of the
first member with respect to the second member and to
rigidly 1lock this relative position at a point which is
particularly suitable to obtain the perfect knitting of
the bone fragments.

This relative locked position can in certain cases be
released during the healing process to allow a single
degree of £freedom of release. This ;ingle degree of
jreedom of release allows the translatory motion of the
first member with respect to the second member which is
directed - substantially along the axis of the fractured

bone. It has in fact been observed that this single degree
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of freedom of release allows a "dynamic" knitting of the
bone fragments which produces a greater strength of the
knitted bone. It has in fact been observed that "static"
knitting, provided when the two bone fragments are rigidly
locked in their relative position, provides a more fragile
final knitting. '

In particular, the relative arrangement of the two
fracturéd bone fragments and therefore the corresponding
relative arrangement of the first and second members are
performed by a surgeon, ‘who can control the position of
the two bone fragments by virtue of detection means such
as for example X-rays. Since said detection means allow to
detect the position of the two bone fragments on a single
plane, at least two different detections, taken along two
different planes of exposure to radiation, are required,
so as to verify that the position of the two bone
fragments is correct in the three spatial dimensions. Said
two detections can be performed on two planes which are
inclined at 90° with respect to one another.

The above is in summary the main field of industrial
application of the invention; Vsaid field, however, - does
not constitute a limitation of the scope thereof, since
the device according to the invention, in particular as
described and cléimed hereinafter, can be advantageously
used in any other equivalent field in which fractured bone
fragments must be knitted, keeping theﬂ in a presettable

relative position.

BACRGROUND ART

Devices of this kind are known and are described for
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example in the following patents: USA No. 4,312,336; Re.
31,809; DE 2718515; DE 3543042; DE 3701533; in said
devices, the centrgl body is connected to the first member
by means of a spherical hinge and to the second member by
means of another spherical hinge. Said spherical hinges
can be 1locked in such a manner as to lock the relative
position of the first member with respect to the second
member.

However, said ‘known devices entail some problems:
first of all, the need to perform two detections, for
example on two planes orientated at 90° with respect to
one another, eﬁtails difficult problems for the physician,
since the position defined on one plane is wunavoidably
modified when an attempt is made to adjust the position on
the second detection plane. This entails the problem of
having to perfbrm multiple successive checks between the
two detection planes, so as to ensure that the position is
correct. This problem is increased by the fact that the
radiation wuseful for performing the checks, -such as for
example X rays, are harmful for the physician and for the
patient.

Other devices of this kind are known and are
described for example in the European patent No. 153546
and in the PCT patent no. VO 86/02822; in said devices,
each screw is supported by a épherical hinge. Such devices
have the same disadvantages as the abové described known
devices, and furthermore have a very limited articulation,
so that if the holes for inserting the screws in the two
bone fragments are mnot performed with great precision

there -is the risk of no longer being able to compose the
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fragments.

Another device of this kind is also known and is
described in the German patent application no. 2832283; in
said device, the central body compfises a series- of
hinges. This device entails the same pfoblems described in
the preceding cases and in practice it has been found to
be very complicated and -difficult to use for the

physician.

DISCLOSURE OF THE INVENTION

The aim of the present invention is therefore to
eliminate all the above described disadvantages. 7

An object of the invention is to allow to obtain the

relative position of the fractured bone fragments with

‘great precision and speed.

Another object of the invention is to allow a
particularly simple and intuitive "friendly" use which can
be learned withoutr trouble by orthopedists without
requiring particular specific training.

Not 1least object of the invention is to minimize the
time of exposure to harmful radiation during the relative
positioning of the two fractured bone fragments.

This aim, these objects and others are achieved by
the device according to the invention, which comprises a
first member adapted to be rigidly connecged to the first
bone fragment, a second member adapted to be rigidly
connected to the second bone fragment, and an adjustable
articulated central body connected to said first member

and to sald second member, said articulated central body



PCT/EP89/01581

WO 90/07305

10

15

20

allowing to adjust the position of said first member with
respect to said second member and to rigidly 1lock said
position; characterized in that said articulated central
body comprises:

first articulation means which.allow the rotation of
said first member and of said secoﬁd member on a first
articulation plane;

second articulation means which allow the rotation of
said first member and of said second member on a second
articulation plane;

said first articulation means and said second
articulation means being adjustable and lockable
independently of one another, so that the rotations of
said first member and of said second member on said first
articulation plane and on said second articulation
plane can be adjusted independently for each of said
articulation planes and the adjustment of said first
articulation plane does not interfere with the adjustment

of said second articulation plane and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the
invention will becone apparent from the description of two
preferred but not exclusive embodiments of the device,
illustrated only by way of non-limitative example in the
accompanying drawings, wherein:

figure 1 is a perspective view of the first
embodiment of the invention;

figure 2 is a perspective view of an enlarged detail

of figure 1;
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figure 3 is a plan view of the device of fiéure 1;

figure 4 is a sectional view taken along the plane
IV-IV of figure 3;.

figure 5 is a sectional view taken along the plane V-
V of figuré 3, and h

figure 6 is a plan view of the device according to

the second embodiment of the invention.

WAYS OF CARRYING OUT THE INVEHTION

With reference to figures 1 to &6, the device
according to the invention comprises a first member 10
adapted to be connected to the first bone fragment 11. 1In
particular, the rigid coupling between the first member 10
and the bone fragment 11 is provided by means of screws 12
which penetrate in adapted holes provided on Lhe bone
fragment 11. In order to lock the screws, the first member
10 is composed of two elements 13 and 14 which can be
nutually coupled so as to lock the screws in position. The
second member 15 is shaped similarly to the first member
10, so that it can be rigidly connected to the second bone
fragment 16.
7 The articulated central body 17 connects the first
member 10 to the second member 15 and comprises first
articulation means 18 and 19 and second articulation means
27 and 28. Said first articulation means 18 and 19 allow
the rotation of the first member 10 witﬁ respect to the:
second member 15 on a first articulation plane
schematically represented by the arrows 22 and 23. 1In
particular, said first articulation plane is perpendicular

to the axis of the first pair of hinges 18 and 19.
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With particular reference to figurq 4, the hinge 18

- is illustrated; said hinge is formed by the bolt 24 which

engages the firs; member 10 and the connecting body 26.
The second hinge 19 of the first pair of hinges is formed
in a similar manner. The configuration of the connecting
body 26 is illustrated in detail with'particular reference
to figure 2. The first articulation means 18, 19 are
adjustable independently of the other articulation means
simply by acting on the bolts 24 and 25. The sinmple
locking of said boltz allows to lock the first
articulation means and therefore to adjust the position of
the first member 10 with respect to the second member 15
on the first articulation plane defined by the arrows 22

and 23.

With reference to figures 1 to 6, the - second-

“articulation means 27 and 28 comprise the second pair of

hinges 27 and 28 which allows to adjust the rotation of
the first member 10 with respect to the second member 15
about a second articulation plane defined in particular by
the arrows 29 and 30. The hinge 27 is illustrated with
particular reference to figure 5, wherein the bolt 31
which engages the connecting body 26 and the element 32 is
illustrated. The second higgu 238 of the second pair of
hinges is configured in a similar manner.

The second articulation means 27 and 28 are
adjustable independently of the first afticulation nieans
18 and 19 simply by acting on the bolts 31 and 33, which
can be easily tightened so as to lock the position of Lhe
first member 10 with respect to the second member 15 in

the second articulation plane.
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With reference to figures 1 to. 6, the first
articulation plane defined by the érrows'zz and 23 is
inclinedr at 90° with reépect to the second articulation
plane defined by the arrows 29 and 30. Said 90°
inclination is determined by the configuration of the
connecting bodies 26 which have connecfing holes 34 and 35
the axes whereof are inclined at 90°, as illustrated iﬁ
particular in figure 2.

The axes of the screws 12-adapted to be inserted in
the boune fragments are preferably offset so as to be
inclined with respect to the [irst articulation plane 22,
23 and to the second articulation plane 29, 30. More
pfeferably, said inclination is at 45°. In particular,
said 45°-inclination is allowed by the inclination of the
supporting holes of the bolt 24 with respect to the
supporting holes of the screws 12, as provided on the
first member 10. This is similarly true for the
inclination of the supporting hole of the bolt 25 and of
the screws 12 of the sescond member 15. Said holes are
mutually offset by 45°. 7

Each of the hinges 18, 19 of the first pairrof hinges
and each of the hinges 27 and 28 of the second pair of
hinges  has a single deyree of freedom, indicated
respectively by the rotation of therarrows 22, 23, 29 and
30.

' Each hinge 27 and 28 of the second pa;r of hinges 1is
respectively connected to the first articulation means 18
and 19 by means of the connecting bodiss 26.

The elements 32 and 40 of the second pair of hinyes

are connected to one another by means of third

.5
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articulation means, represented by the arrow 41, which
allow the relative approach and spacing of the axes of the
second pair of hinges. In particular, the third
articulation means comprise a translatory joint which can
be 1locked by means of the bolt 42. The axial sliding 41
allows a dynamic knitting of the fractured bones, allowing
an axial movement of the two bone fragments 11 and 16.
With reference to figures 1 to 5, according to the
first embodiment of the invention fourth articulation
means 43 are provided which allow the rotation of the
first member 10 with respect to the second member 15 in
the direction indicated by the arrow 44. Said fourth
articulation means are in practice used only for slight
rotations of the first member with respect to the second
member to compensate imprecisions due to the insertion
of the screws in the bone fragments 11 ‘and 16. The arrow
44 indicates the rotation about anraxis of rotation which
is substantially parallel to the axis of the bone
fragments. In particular, the fourth articulation means
mutually connect the elements 32 and 40 of the second pair
of hinges 27 and 28. According to this first rembodiment,
the first articulation plane and the second articulation
plane are defined with the approximation due to the
rotation allowed by the fourth articulation means. BSaid
rotation in fact tends to offset the axes of the hinges
which are proximate to the first member 10_with respect to
the axes of the hinges which are proximate to the second
member 15. However, since said rotation due to the fourth
articulation means is in praclice always very small,

the resulting approximation is sufficient in
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practice. .

With reference to figure 6, said figure illustrates a
second embodiment of the invention which is differentiated
from the first embodiment only for the position of the
fourth articulation means, which accdrding to said second
embodiment connect the first nember 10 to the
first articulation means and in particular to the hinge

18. In this case, too, the fourth articulation means allow

the rotation of the first member 10 with respect to the-

second ‘member 15 about an axis which is substantially
parallel to the axis of the bone fragments 11 and 16; said
rotation is indicated in particular by the arrow 50.
According to this embodiment, the first articulation prlane
and the second articulation plane are defined with maximum
precision, since the fourth articulation means do not
affect the relative position of the axes of: rotation of
the hinges of the first articulation means and of the
second articulation means.

According to both embodiments, the - centrél
articulated body 17 has six degrees of freedom which are
represented by the arrows 22, 29, 44 or 50, 41, 30 and 23
and are individually lockable respectively by means of the

bolts 24, 31, 52 or 60, 42, 33, 25.

-
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CLAIMS

1. Bone support device for supporting bone fragments,
comprising a first member adapted to be rigidly - connected
to the first of said bone fragments, a second membe:
adapted to be rigidly connected to the second of said bone
fragments, and an adjustable artiéulated central body
connected to said first member and to said second member,
said articulated central body allowing to adjust the
position of said first member with respect to said second
member and to rigidly lock said position; characterizea in
that said articuiated central body comprises:

first articulation means which allow the rotation of
said first member and of said second member on a first
articulation plane;

second articulation means which allow the rotation of
said firstr member and of said secound member on a second
articulation plane;

said first articulation means and said second
articulation means being adjustable and iockable
independently of one another, so that the rotation of said
first member and of said second member on- said first
articulation plane and on said second articulation plane
can be independently adjusted for each of said
articulation planes and the adjustment of said first
articulation plane does not interfere wi£h the adjustment
of said second articulation plane and vice versa.

2. Device according to claim 1, characterized in that
said first articulation plane is inclined at 90° with

respect to said second articulation plane.
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3. Device according to claim 1, characterized in that
said first member and said second member support screws
adapted to be inser;ed in said bone fragments, the aXes of
each of said screws beingroffset with respect- to said
first articulation plane and with resbect to said second
articulation plaﬁe. -

4. Device according to claim 3, characterizedvin that
sald axes of said screws are inclined at 45° with respect
to said first articulation plane and to said second
articulation plane.

5. Device according Lo claim 1, characterized in that
said first arﬁiculation means compiise a first pair of
hinges, each hinge allowing a single degree of freedom of
rotation, one hinge being connécted to said first member,
the other being connected to said second member.

6. Device according to claim 5, characterized in that
the axis of rotation of each hinge of said first pair of
hinges is inclined at 45° with respect to the axis of said
screws.

7. Device according.to claim 5, characterizéd in that
said sedond articulation means comprise a second pair of
hinges, each hinge of said second pair of hinges having a
single degres of freedom of rotation and being connected
directly to said first articulation means.

8. Device according to claim 7, characterized iﬁ that
the axes of rotation of said first pair éf hinges and of
said second pair of hinges are inclined at 90° with
respect to one another. .

9. Device according to claim 7, characterized in that

the elements of said second pair of hinges are mutually

o

oy

o
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connected by means of third articulation means, said third
articulation means allowing the relative -approach and
spacing of the axes of said second pair of hinges.

10. Device according to claim 9, characterized in
that said third articulation means cémprise a translatory
joint. |

11. Device according to claim 7, characterized in
that it comprises fourth articulation means to allow the
rotation of said first member with respect to said second
member about an axis which is substantially parallel to
the axis of said bone fragments.

12. Device according to claim 11, characterized in
that said fourth articulation means mutually connect the
elements of said second pair of hinges.

13. Device according to claim 11, characterized in
that said fourth articulation means mutually connect said
first member and said first articulation means.

14. Device according to claim 1, <characterized in
that said articulated central body comprises six

individually lockable degrees of freedom.
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