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Radiolucent orthopedic fixation plate

Technical Field of the Invention

The invention relates to an radiolucent orthopedic fixation

plate for use with an external fixator as claimed in claim 1.

Technical background of the invention

External fixation systems are known in prior art from US
5,062,844. They use orthopedic fixation plates having the shape
of rings for use with additional fixator elements. The person
skilled in the art knows such rings for example £from the
Ilizarov apparatus, which 1is also published as US 4,615,338.
Usually several rings are positioned around a limb, comprising
e.g. a broken bone. The rings are interconnected by struts to
accommodate elements such as posts etc. which are in connection

with a wire being connected to a bony structure.

Such an entire system as well as the rings tend to hide the bone
fracture during X-ray shooting.'The fracture gap with the sur-
rounding callus is an indicator for the doctor to interpret bone
healing. When the doctor then shoots an X-ray image to judge the
fracture healing, it is frequent that the fixator hides said
fracture so that at least a second X-ray image is necessary for
proper interpretation. This however increases the patient’s ra-
diation exposure, takes more time, is inconvenient and does not

improve the quality of the shoot itself.

Based on this prior art, it is known to use radiolucent fixation
elements made from plastic or composite synthetic materials
which are radiolucent. Such an external fixation device is known
from WO 97/30651 forming the preamble of claim 1. These materi-

als have the advantage not to mask the fracture area in X-ray
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images. They tend to have creeping issues, decreasing the ten-
gsion within the fixation device, lowering the stiffness over
time, which as a consequence may influence the bone healing. WO
97/30651 uses a core of a resin matrix reinforced with fibers,
but the guiding length of the cylindrical holes for attaching

connectors is quite short.

US 2004/0167518 suggests to provide the rings in a radiolucent
body material as polycarbonate or carbon fiber. The rings are in
cross-~section double-T shaped having apertures or holes to pro-
vide the attachment points for the connectors in the thinner
middle sections. Two separate beryllium rings are provided in
the thicker T-ends of the fixator rings to increase stiffness
while avoiding X-ray shading. These rings suffer the same prob-

lems as the former mentioned prior art.

Summary of the invention

The invention uses inter alia the insight that the fixation de-
vices use iong cylindrical holes as interface for attaching con-
nectors. The inventors have realized that the portions of the
fixation devices around such long holes are the main reason for

the shielding effect leading to insufficient X-ray images.

The simple reduction of size of the fixation plate or to reduce
the length of these cylindrical holes does not lead to satisfac-
tory results, since such devicesg then usually do not have suffi-
cient strength and they do not provide any more theée relatively
long cylindrical interfaces, which are useful or even necessary
for providing an attachment'portion for connectors to be fixed

to such an external fixator.

Another aspect of the invention is the creation of a cost-

effective strong external fixator element, which does not have



WO 2009/127661 PCT/EP2009/054471

3

the structural disadvantages of X-ray transparent elements.

Another aspect of the invention is also to provide an improved
orthopedic fixation plate comprising a plurality of cylindrical
holes for attaching connectors of a external fixation system.
The fixation plate'cOmprises two supporting elements around each
orifice of a cylindrical hole wherein the supporting elements
are conﬁected. with a sleeve and said supporting elements are
also connected with a longitudinally oriented ring element ar-

ranged in a radial distance of said sleeve.

The supporting elements can be radially oriented f£flat ring
plates which can comprise holes within which sleeves are

mounted.

The longitudinally oriented ring element can be produced as a
hollow cylinder element provided inside the connecting circle of

the holes.

Preferably the thickness of each sleeve is about one half of the

thickness of the ring element.

The orthopedic fixation plate comprising the ring element, the
supporting elements and the sleeves are preferably made in light
metals, especially from the group comprising aluminium, tita-

nium, magnesium.

Other advantageous embodiments are specified in the sub-claims.

Brief description of the figures

Now the invention is more closely described with reference to

the drawings and with the aid of exemplary embodiments:
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Fig. 1 shows a perspective view of an embodiment of an ortho-
pedic fixation plate according to the present inven-
tion,

Fig. 2 shows a lateral view of the ring portions of the or-
thopedic fixation plate according to Fig. 1 without
the guiding sleeves,

Fig. 3 shows a section view of the orthopedic fixation plate
according to another embodiment according to the in-
vention, and

Pig. 4 shows a detailed view of the orthopedic fixation plate

according to Fig. 3.

Detailed description of preferred embodiments

The embodiments are based inter alia on the insight that light
weight metals are in principle non-radiolucent materials. How-
ever, such non-radiolucent materials as aluminium, titanium,
magnesium and other light metals as well as alloys of these ma-
terials are nevertheless to a certain degree radiolucent if the
wall material ig thin enough. The device according to an embodi-
ment of the invention is made of an aluminum alloy wherein the
mean value of the cross section, independent of its direction,
is sufficient radiolucent to wview the bone behind the device on

a X-ray photo.

To achieve such a structure with strong geometrical properties
in all directions and a mean cross section that is thin enough,
multiple parts of thin aluminium profiles are put together, es-
pecially welded together. Although aluminium profiles are men-
tioned in this description, it is clear that use of other light
weight metals is contemplated. Light metals are metals of low
atomic weight. The cutoff between light metals and heavy metals

varies and can be defined to be a density of 4,5 g/cm®, light
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metals being metals having a lower density. Alkali metals, earth
alkaline metals as well as transition metals of the third group.
(Sc, Y) as well as fourth group (Ti) and aluminium are consid-
ered light metals. Additional metals up to nickel are often in-
cluded as well. Metals heavier than nickel are usually called

heavy metals.

The orthopedic fixation plate 10 uses a ring profile 13 with an
open U-shape having free ends 11 and 12. Alone such a shape has
no strong mechanical properties especially if loaded with tor-
sion. The ring profile is nevertheless named a plate since the

profile is used as is a conventional plate.

Multiple thin tubes 31 are connected along the circumference to
achieve mechanical properties. These thin tubes 31 also form the
long cylindrical holes 21 for modular connections and can absorb
strong loads due to the profiles 11 and 12 strengthening the

plate at the upper and lower side.

As mentioned above the material to be used can be aluminium, ti-
tanium, magnesium or other light metals. It is also possible to

use alloys of these materials.

It is possible to build an adequate structure from single ele-

ments by using a laser-sinter-process and a metal powder.

Fig. 1 shows a perspective view of an embodiment of the inven-
tion representing a fixation plate 10. Fig. 1 is a perspective
view, angular from the top. The fixation plate 10 comprises an
inner ring profile 13 to be positioned around a limb of the pa-
tient. The ring profile 13 has a hollow cylindrical form extend-
ing in the longitudinal direction of said limb to be positioned

inside the ring 13. The longitudinal direction of said limb to
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be positioned is the central axis of symmetry of the ring 13.

The ring 13 comprises a radially oriented upper plate 11 and a
radially oriented lower plate 12. Both ring plates 11 and 12 are
arranged in a longitudinal distance from each other and are con-
gruent in a top view along said longitudinal axis of the limb to
be positioned. The ring plates 11 and 12 comprise a plurality of
holes 21 oriented perpendicular to the central axis of symmetry
of the plates 11 and 12. There can be e.g. fifty-two holes 21 as
in Fig. 1 or a greater or smaller number, which also depends on
the diameter of the orthopedic plate 10, i.e. the diameter of
the inner ring 13. Fifty-two holes 21 are arranged in a mutual
annular distance of 6 degree 55 5/13 minutes. This angle of
course depends on the number of regularly angular spaced holes

21.

At the inner edges 22 and 42 of the plates 11 and 12 they are
contacting the stabilizing hollow cylinder ring 13. The wording
“cylinder” relates to the fact that the cylinder ring 13 has a
substantial dimension in parallel to the longitudinal axis of
the plate 10. At the upper and lower ends of the ring 13, said
edges 22 and 42 are affixed to the ring 13. The embodiment ac-
cording to.Fig. 1 comprises a shoulder 23 extending beyond the
upper and lower surface of the rings 11 and 12, respectively. In
other embodiments (not shown) the surface of the rings 11 and 12

can be flush with the free edges of the inner ring 13.

Two corresponding holes 21 in the upper and lower plates 11 and
12 are oriented in such a way, that they have a common axis. By
the way, the common axis is parallel to the above mentioned lon-
gitudinal axis of the device 10. Existence of this common axis
for each pair of holes 21 signifies that such two holes 21 from

plates 11 and 12 are associated to each other and this allows
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the introduction of hollow sleeves 31 into each such pair of
holes 21. The hollow sleeves 31 to not extend beyond the upper
or lower surface of the upper and lower plates 11 and 12, re-

spectively.

In other words, each hole 21 has therefore orifices at the sur-
face of the plates 11 and 12. These orifices are thus forming
the end surfaces for connector elements which are introduced in
the hole 21. The area of the corresponding orifices are con-
nected on one hand by said sleeve 31 and on the other hand by
the inner ring 13. It would therefore also be possible, in a
less favorable embodiment, to replace the inner ring 13 by an
outer ring. The plates 11 and 12 can also be named supporting
elements, since they c¢reate the connection portion for the.

sleeves 31.

Fig. 2 shows a lateral view of the ring portions 11 and 12 of
the orthopedic fixation plate according to Fig. 1 without the
guiding sleeves 31. This embodiment is based on the representa-
tion of Fig. 1 wherein the guiding sleeves 31 are separate
parts, attached to the ring plates 11 and 12 attached at the in-
ner ring 13. However, as it 1s shown in Fig. 3 representing a
section view of an orthopedic fixation plate according to an-
other embodiment of the invention as well as in Fig. 4 being a
detailed view of the orthopedic fixation plate according to Fig.
3, it is possible to provide the inner ring 13 as well as the
plates 11 and 12 as a unitary element in one piece. Separate
sleeves are then introduced into corresponding holes 21 in the

plates 11 and 12.

It can be seen from the detailed view of Fig. 4 that the use of
plates 11 and 12 together with the ring 13 as well as sleeves 31

create a number of cavities within the enveloping structure of
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the fixation plate. These cavities can be open as between the
free ends of the plates 11 and 12 or surrounded at a plurality
of sides as between a sleeve 31 and the inner ring 13. In every
direction of observation, i.e. in every possible direction a X-
ray imaging device may use, the summed up material thickness of
plates 11, 12, 13, 31 is thinner than the thickness of a conven-
tional device providing the same guiding length for the inter-
face surface for attaching connectors for e.g. struts or Kuer-

schner wires of a external fixation system.

It is noted that this advantage can be obtained if plates 11, 12
and ring 13 are made from one piece or if plates 11 and 12 are
welded to ring 13. It is emphasized that the term embodiment in
the description does not mean that only the elements described
with respect to the respective external fixation plate are sub-
ject of the invention. In particular, these are also combina-
tions of the characteristics described in objects of the wvarious

Fig.

The inner ring 13 is shown as a closed ring. In other embodi-
ments of the invention the ring 13 and plates 11 and 12 can com-
prise a partial ring segment. The “ring” can be an angle bracket

or a ring segment.

Beside the use of separate sleeves 31 for every pair of holes
21, it is possible to provide a plurality of profile structures
to be attached one with another generating the surfaces of the
sleeves 31 of the shown embodiments. The relevant advantage of
both embodiments is based on the insight that an attachment con-
nector can be fixed with sufficient strength if the guiding sur-
face is long enough, independent from the thickness of the mate-
rial surrounding the hole 21 between the orifices of the sleeve

31 or the profiles. It is also possible that the ring plates 11
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and 12 themselves create the holes 21 and the sleeves 31 are at-
tached bet&een the ring plates 11 and 12, preferably introduced
in grooves in the plates 11 and 12 surrounding each hole 21.
Within thié description, profile parts surrounding a hole 21 are
also named sleeves as are the separate sleeve 31 of Fig. 1 and
4. Such sleeve forming profile parts can also be only a frame
gsurrounding the hole 21. Preferably the thickness of the hollow

sleeve 31 or of each surrounding frame profile portion is about

half the thickness of the ring 31 as can be seen in Fig. 4.
The holes 21 are arranged on a connecting circle portion,

wherein the wording circle is used independent of the from of

the fixation plate (ring, ellipse, L-bracket etc.).

Reference numerals

10 fixation plate
11 upper plate

12 lower plate

13 ring

21 hole

22 inner edge

23 shoulder

31 hollow sleeve

42 inner edge
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Patent Claims

1. Radiolucent orthopedic fixation plate (10) comprising a
plurality of cylindrical holes (21) for attaching connectors of
a external fixation system, charécterized in that the fixation
plate (10) comprises two supporting elements (11, 12) around
each orifice of a_cyiindrical hole (21) wherein the supporting
elements (11, 12) are connected with a sleeve (31) and said sup-
porting elements (11, 12) are also connected with a longitudi-
nally:oriented ring element (13) arranged in a radial distance

of said sleeve (31).

2. Orthopedic fixation plate (10) according to - claim 1,
wherein the supporting elements (11, 12) are radially oriented

flat ring plates.

3. Orthopedic fixation plate (10) according to claim 2,
wherein the flat ring plates (11, 12) comprise holes within

which the sleeves (31) are mounted.

4. Orthopedic fixation plate (10) according to one of claims
1 to 3, wherein the longitudinally oriented ring element (13) is
a hollow cylinder element provided inside the connecting circle

of the holés (21) .

5. Orthopedic fixation plate (10) according to one of claims
1 to 4, wherein the thickness of each sleeve (31) is about one

half of the thickness of the ring element (13).

6. Orthopedic fixation plate (10) according to one of claims

1 to 5, wherein the ring element (13), the supporting elements
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(11, 12) and the sleeves (31) are made in light metals, espe-

cially from the group comprising aluminium, titanium, magnesium.

7. Orthopedic fixation plate (10) according to one of claims
1 to 6, wherein the supporting elements (11, 12) around each
orifice of a cylindrical hole (21) are parts of a profile encom-
passing portions of said sleeve (31) as well as parts of a lon-
gitudinally oriented ring elementA(13) arranged in a radial dis-

tance of said sleeve (31) creating a frame structure.

8. Orthopedic fixation plate (10) according to one of claims 1
to 7, wherein the ring (13) and supporting elements (11 and 12)
are chosen from the group comprising a full ring, an ellipse, an

angle bracket or a ring segment.
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