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(57) ABSTRACT 

A method for restoration of human or animal bone anatomy 
includes introduction into a bone of an expansible implant 
according to a single determined plane intrinsic to the 
implant, positioning the expansible implant in the bone in 
order to make the expansion plane intrinsic to the implant 
correspond with a bone restoration plane, opening out the 
implant in the bone restoration plane with a view to forming 
a cavity inside the bone, and injecting a filling material into 
the cavity containing the implant. The implant includes a 
Single determined expansion plane intrinsic to the implant, 
a device for positioning the implant in the bone, and a device 
for opening out the implant in the expansion plane. 
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METHOD FOR RESTORATION OF HUMAN OR 
ANIMAL BONE ANATOMY, AND EXPANSIBLE 

PROSTHETIC MPLANT ALLOWING 
IMPLEMENTATION OF THIS METHOD 

0001. The present invention relates to the field of Surgery, 
and prosthetic implants, more particularly to methods for 
restoration of human or animal bone anatomy, and to proS 
thetic bone implants. 
0002 Various causes can be at the root of bone compres 
Sion, in particular Osteoporosis which causes for example 
natural vertebral compression under the weight of the indi 
vidual, but also traumas, occasionally the two causes being 
combined. These bone compressions can essentially affect 
the vertebrae but also concern other bones, Such as the radius 
or the femur for example. 
0003. Several vertebroplasty techniques are known for 
effecting a vertebral correction i.e. to make a vertebra 
re-adopt its shape or initial anatomy, or a shape Similar to the 
latter, as closely as possible. 
0004. A technique is known for example comprising 
introduction of an inflatable balloon into a vertebra, then 
introducing a fluid under pressure into the balloon placed in 
the vertebra in order to force the cortical shell of the 
vertebra, and in particular the lower and upper vertebral 
plateaus, to re-adopt a corrected shape under the effect of the 
preSSure. This technique is known by the name of kyphop 
lasty. Once the OSSeous cortical shell has been corrected, the 
balloon is then deflated, then withdrawn from the vertebra in 
order to be able to inject a cement into the latter which is 
intended to impart, to the corrected vertebra, Sufficient 
mechanical resistance for the correction to have a significant 
duration in time. A notable disadvantage of Such a method 
resides in its numerous manipulations, in particular inflation, 
and in the necessity to withdraw the balloon from the 
patient's body. Furthermore the expansion of a balloon is 
relatively poorly controlled because it has a volume, i.e. 
multi-directional; now it can be clearly prejudicial to the 
operation and therefore to the patient to exert a large 
preSSure in unsuitable directions which might involve the 
risk of bursting of the cortical, in particular the lateral part 
of the latter connecting the lower and upper plateaus of a 
vertebra. 

0005 Vertebral implants exist furthermore which are 
intended to fill a cavity in a vertebra, but the latter adopt a 
radial expansion principle obtained by formation of a plu 
rality of points which Stand normally to the longitudinal axis 
of the implant under the effect of contraction of the latter. 
Such implants impose too high a preSSure on the end of the 
points which is capable of piercing the material on which the 
points are Supported. Furthermore, this very high pressure 
can cause bursting of the tissueS or organ walls, Such as a 
bone cortical for example. For this reason, these implants 
have the function of filling an already formed cavity because 
they cannot form a cavity and are use Surrounded by a Stitch, 
tissue or a balloon which makes their use all the more 
complicated. Furthermore, the radial expansion of Such 
implants does not allow a particular expansion direction to 
be favoured. 

0006 The present invention allows these disadvantages 
to be reduced and other advantages to be provided. More 
precisely, it comprises a method for restoration of human or 
animal bone anatomy, characterised in that it comprises the 
following Steps: 
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0007 introduction, into a bone, the shape of which 
is to be restored, of an expansible implant according 
to a Single determined plane intrinsic to Said implant, 

0008 positioning said expansible implant in said 
bone in order to make Said expansion plane intrinsic 
to Said implant correspond with a bone restoration 
plane, 

0009 opening out said expansible implant in said 
bone restoration plane with a view to forming a 
cavity inside Said bone, 

0010 injecting a filling material into said cavity 
containing Said implant with a view to filling the 
latter. 

0011. The method according to the invention allows an 
intra-OSSeous cavity to be created thanks to the expansion of 
the implant, using a favoured expansion direction. The 
filling material can be injected with a relatively low preSSure 
thanks to the implant which remains in place, which allowed 
the creation of a distinct precise cavity, and the preservation 
of the dimensions of the thus created cavity. 
0012. According to an advantageous feature, the method 
according to the invention comprises opening out Said 
expansible implant in Said bone restoration plane, by a 
determined value between a minimum thickness of the 
implant before any expansion of the latter and a maximum 
thickness of the implant after its maximum expansion. 

0013 This feature allows the expansion value of the 
implant to be controlled, for example with a view to a given 
vertebral correction. 

0014) According to an advantageous feature, the Step 
comprising opening out Said expansible implant comprises 
opening out a first and a Second opposite plate, forming 
respectively a first and a Second Support Surface in Said bone. 

0015 This feature allows the pressure which is exerted 
by the implant on the tissues in contact with the latter to be 
reduced, by increasing the contact or Support Surface on Said 
tissues, and allows the latter to be spread more easily with 
a view to forming the cavity without piercing them. 

0016. According to an advantageous feature, said first 
and Second Support Surfaces in Said bone have respectively 
a length which is Substantially equal to the length of Said 
implant. 

0017. This feature allows optimisation of the ratio of the 
Support length on the tissues to the length of the implant. The 
closer this ratio is to one, the more the implant will be usable 
in places of a Small length with a view to creating the most 
precise cavity possible. One advantage of the implant 
according to the invention is to allow the creation of the 
largest possible cavity for a given implant length in order to 
allow a bone correction in tiny parts of a bone, and in order 
to allow the introduction of a filling material according to the 
lowest possible injection pressure with a view to avoiding 
infiltration of the filling material into inappropriate tissues 
Such as blood vessel walls for example. 

0018. According to an advantageous feature, said first 
and Second plates form first and Second Support Surfaces 
which are continuous over their length respectively. 
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0019. This feature, because of the continuity of the Sup 
port Surfaces, allows a contribution to reducing the pressure 
on the retracted tissues, and to the creation of a cavity, the 
contours of which are continuous, making its contribution 
therefore to reducing the injection pressure of the filling 
material. 

0020. According to an advantageous feature, said first 
and Second plates form respectively continuous Smooth 
Support Surfaces. 
0021 According to an advantageous feature, said first 
and Second plates form respectively partially cylindrical 
Support Surfaces, one generator of which is parallel to a 
longitudinal axis of Said expansible implant. 

0022. According to an advantageous feature, the Step 
comprising opening out Said first and Second plates com 
prises raising the latter by Support under the plates. 

0023 This feature allows the ratio corresponding to the 
length of the Support Surfaces to the length of the implant to 
be increased and to make it tend towards one, as will be 
explained in more detail further on with the description of an 
embodiment of the invention. Furthermore, this feature 
allows the thrust forces to be distributed under the plate in 
order to reduce the cantilever. 

0024. According to an advantageous feature, the Step 
comprising injecting a filling material into Said cavity con 
taining Said implant with a view to filling the latter com 
prises injecting an ionic cement, in particular a phosphocal 
cic cement, an acrylic cement or a compound of the latter. 
0.025 The invention relates also to an expansible implant 
which can take part in restoration of human or animal bone 
anatomy, characterised in that it comprises: 

0026 a single determined expansion plane, intrinsic 
to Said implant, 

0027) means for positioning the expansible implant 
in Said bone in order to make Said expansion plane 
intrinsic to Said implant correspond with a bone 
restoration plane, 

0028 means for opening out the expansible implant 
in Said expansion plane intrinsic to Said implant, with 
a view to forming a cavity inside Said bone. 

0029. According to an advantageous feature, the implant 
according to the invention comprises means for controlling 
a determined expansion value, between a minimum thick 
neSS of the implant before any expansion of the latter and a 
maximum thickness of the implant after its maximum 
expansion. 

0.030. According to an advantageous feature, the implant 
according to the invention comprises a first and a Second 
plate which are opposite and able to form respectively a first 
and a Second Support Surface in Said bone, which Surfaces 
are intended to be moved away one from the other along Said 
Single expansion plane during the expansion of the implant. 

0031. According to an advantageous feature, said first 
and Second opposite plates form first and Second Support 
Surfaces which are able to be moved along a perpendicular 
to a longitudinal axis of Said expansible implant during the 
expansion of the latter. 

Dec. 15, 2005 

0032. According to an advantageous feature, said first 
and Second Support Surfaces in Said bone have respectively 
a length which is Substantially equal to the length of Said 
implant. 

0033 According to an advantageous feature, said first 
and Second plates form first and Second Support Surfaces 
which are continuous over their length respectively. 
0034. According to an advantageous feature, said first 
and Second plates form respectively continuous Smooth 
Support Surfaces. 
0035. According to an advantageous feature, said first 
and Second plates form respectively partially cylindrical 
Support Surfaces, one generator of which is parallel to a 
longitudinal axis of Said expansible implant. 
0036). According to an advantageous feature, the implant 
according to the invention comprises a first and a Second 
Support for each of Said first and Second plates, which are 
Situated under the latter respectively. 
0037 According to an advantageous feature, said first 
and Second plates comprise respectively a first and a Second 
cantilever wing, the respective attachment Zones of which 
are situated at the level of Said first and Second Supports. 
0038 According to an advantageous feature, said first 
and Second cantilever wings have respectively a length 
corresponding Substantially to the maximum displacement 
value of one of Said first or Second plates in Said single 
expansion plane. 

0039. According to an advantageous feature, said means 
for positioning the expansible implant in Said bone in order 
to make Said expansion plane intrinsic to Said implant 
correspond with a bone restoration plane, comprise engage 
ment means allowing orientation of Said implant angularly 
about a longitudinal axis. 
0040. The invention relates also to an application of an 
expansible implant according to the invention in order to 
produce a bone fracture reduction. 
0041. Other features and advantages will appear in the 
text which follows of two embodiments of an expansible 
implant according to the invention and two embodiments of 
a method for restoration of human or animal bone anatomy 
according to the invention, accompanied by the annexed 
drawings, examples given by way of illustration and non 
limiting. 

0042 FIG. 1 represents a perspective view of a first 
embodiment of an expansible implant according to the 
invention, in resting position, i.e. not opened out. 
0043 FIG. 2 represents the example of FIG. 1, in 
opened-out position. 

0044 FIG. 3 represents a lateral view of the example 
according to FIG. 1. 

004.5 FIG. 4 represents a view in section according to the 
line I-I of FIG. 3. 

0046 FIG. 5 represents a view in section according to the 
line II-II of FIG. 3. 

0047 FIG. 6 represents an end view according to F of the 
example according to FIG. 1. 
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0048 FIG. 7 represents a view from above of the 
example according to FIG. 1. 
0049 FIG. 8 represents a perspective view of a second 
embodiment of an expansible implant according to the 
invention, in resting position, i.e. not opened out. 
0050 FIG. 9 represents the example of FIG. 8, in 
opened-out position. 
0051 FIG. 10 represents a lateral view of the example 
according to FIG. 8. 
0.052 FIG. 11 represents a view in section according to 
the line III-III of FIG. 10. 

0.053 FIG. 12 represents a view in section according to 
the line IV-IV of FIG. 10. 

0.054 FIG. 13 represents a view in section according to 
the line V-V of FIG. 10. 

0.055 FIG. 14 represents a view in section according to 
the line VI-VI of FIG. 10. 

0056 FIG. 15 represents an end view according to G of 
the example according to FIG. 8. 
0057 FIG. 16 represents a view from above of the 
example according to FIG. 8. 
0.058 FIGS. 17 to 29 represent schematically the differ 
ent steps of a first embodiment of a method for bone 
restoration according to the invention. 
0059 FIGS. 30 to 32 represent schematically steps of a 
Second embodiment of a method for bone restoration 
according to the invention. 
0060. The expansible implant 1 represented in FIGS. 1 to 
7 which can take part in restoration of human or animal bone 
anatomy, comprises: 

0061 a single determined expansion plane 2, intrin 
sic to the implant, 

0062 means 3 for positioning the expansible 
implant in the bone allowing the expansion plane 
intrinsic to the implant to correspond with a bone 
restoration plane, 

0063 means 4 for opening out the expansible 
implant in the Single expansion plane 2, with a view 
to forming a cavity inside the bone, and advanta 
geously: 

0064 means 5 for controlling a determined expan 
Sion value, between a minimum thickness A of the 
implant before any expansion of the latter and a 
maximum thickness B of the implant after its maxi 
mum expansion, 

0065 a first 6 and a second 7 opposite plate which 
are able to form respectively a first 8 and a second 9 
Support Surface in the bone intended to be moved 
apart one from the other along the Single expansion 
plane 2 during expansion of the implant 1. 

0.066 The implant 1 adopts for preference a cylindrical 
shape with a transverse circular exterior Section, and can 
advantageously be manufactured from a tubular body 24, 
made of biocompatible material, for example titanium. 
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0067. The implant 1 comprises a first 20 and a second 21 
end adopting respectively the shape of a transverse Section 
of the tubular body 24, intended to be brought one towards 
the other with a view to allowing opening out of the implant, 
as represented in FIG.2. To this end, the two ends 20, 21 are 
connected to each other by a first 22 and Second 23 recti 
linear arm, which are parallel when the implant is not 
opened out, formed longitudinally in the tubular body 24 and 
able to be folded under the effect of bringing the ends 20 and 
21 one towards the other, whilst distancing the first 6 and 
second 7 opposite plates from the longitudinal axis 10 of the 
tubular body 24. 

0068. As represented in FIGS. 4 and 5, in order to allow 
their opening out in a Single plane 2, the arms 22 and 23 are 
diametrically opposite and thus determine a single expan 
Sion plane 2 passing through the longitudinal axis 10 of the 
tubular body 24. 

0069. The arms 22, 23 are formed from a transverse 
recess 40 of the tubular body, traversing the tubular body 24 
throughout, and extending over the length of the tubular 
body between the two ends 20 and 21 of the implant 1. As 
represented in FIG. 5, the arms, 22, 23 connecting the two 
ends 20 and 21 adopt respectively a transverse Section 
bounded by a circular arc 26 of the exterior Surface of the 
tubular body 24 and the chord 27 which defines this circular 
arc 26 and which is included in the wall 25 forming the 
recess 40. The recess 40 is for example symmetrical with 
respect to the longitudinal axis 10. 

0070. Each arm 22, 23 is divided into three successive 
rigid parts which are articulated together and on the ends 20 
and 21 of the implant 1 as follows: for the upper arm 22: a 
first rigid part 28 is connected by one end of the latter to the 
end 20 of the implant 1 by means of an articulation 29 and 
is connected by its other end to the first end of the second 
adjacent rigid part 30 by means of an articulation 31; the 
second rigid part 30 being connected by its other end to the 
third rigid part 32 by means of an articulation 33, the other 
end of the third rigid part being connected to the end 21 of 
the implant 1 by means of an articulation 34. The articula 
tions 29, 31, 33 and 34 are articulations with one degree of 
freedom in rotation, acting respectively about axes which are 
perpendicular to the expansion plane 2 of the implant 1. The 
articulations 29, 31, 33 are advantageously formed by a 
thinning of the wall forming the arm in the relevant articu 
lation Zone, as represented in FIGS. 1, 2 or 3. 

0.071) Each arm 22, 23, when the ends 20 and 21 of the 
implant are brought one towards the other, opens out Such 
that the central rigid part 30 moves away from the longitu 
dinal axis 10 of the implant pushed by the two adjacent rigid 
parts 28 and 32. As represented more particularly in FIG. 3, 
in order to initiate the movement of the arm in the correct 
direction during bringing together of the ends 20 and 21 one 
towards the other, it is advisable to create a Suitable rotation 
couple of the various parts of the arm. To this end, the rigid 
parts of ends 28, 32 of the upper arm 22 are articulated on 
the ends 20 and 21 respectively of the implant 1 in the low 
part of the material web forming these rigid parts, and are 
articulated on the central rigid part 30 in an upper part of Said 
material web forming the rigid parts 28, 32, the displace 
ment of the articulations, creating, as Soon as a force is 
applied to bring the ends 20 and 21 together along the 
longitudinal axis 10 of the implant, a rotation couple on the 
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rigid parts of ends 28 and 32, tending to make the latter pivot 
towards the exterior of the implant as a result of moving the 
central rigid part 30 away from the longitudinal axis 10 of 
the implant 1. 

0.072 The lower arm 23 is constructed in the same 
manner as the upper arm and is advantageously Symmetrical 
to the upper arm 22 with respect to a plane which is 
perpendicular to the expansion plane 2 passing through the 
longitudinal axis 10. 
0073. The articulations of the upper 22 and lower 23 arms 
are therefore formed by weakened Zones produced by 
grooves 81, respectively defining a thin web of material 
forming the tubular body 24, the thickness of which is 
determined by the depth of the grooves 81, as represented in 
the Figures, in order to allow plastic deformation of the 
material without it breaking, advantageously until the rigid 
parts of ends 28 and 32 of the upper arm 22, and their 
Symmetrical ones on the lower arm 23 can adopt a position, 
termed extreme expansion, in which the intended rigid parts 
are perpendicular to the longitudinal axis 10 of the implant 
1, when the ends 20 and 21 of the implant 1 are brought one 
towards the other Such that the latter is opened up until its 
maximum expansion capacity. The width of the grooves 81 
will be determined in order to allow advantageously Such a 
clearance of the parts of the upper and lower arms and also 
in order to impart a Suitable radius of curvature to the webs 
in order to ensure plastic deformation without rupture of the 
material. 

0.074 The first 6 and second 7 opposite plates are respec 
tively advantageously formed in the upper 22 and lower 23 
arms, as follows: for the upper arm 22 for example, the rigid 
plate 6 is formed on the one hand by Said central rigid part 
30 and on the other hand by a material extension extending 
on both sides of the central part 30 in the end parts 28 and 
32. In order to produce a rigid plate 6, the parts of the latter 
extending in the end parts 28 and 32 are separated from the 
latter by the production of two transverse slots 35 and 36 
situated in the thickness of each end part 28 and 32 and 
extending longitudinally over the length of the latter, as 
represented in FIGS. 3 and 4. The articulations 31 and 33 
and the end parts 28 and 32 form respectively a first 12 and 
a Second 13 Support for the first 6 plate, Situated under the 
latter. The same applies to the Second plate 7 by Symmetry. 
0075 Hence, the first 6 and second 7 plates comprise 
respectively a first 16, 18 and a second 17, 19 cantilever 
wing, the respective attachment Zones of which are situated 
at the level of the first 12, 14 and second 13, 15 Supports. As 
represented in FIG. 1, 2 or 3, the first 16, 18 and second 17, 
19 cantilever wings have respectively a length correspond 
ing Substantially to the maximum displacement value of one 
of the first 6 or Second 7 plates in the Single expansion plane 
2. 

0.076 The first 6 and second 7 opposite plates form 
advantageously first 8 and Second 9 Support Surfaces, 
respectively having a length which is Substantially equal to 
the length of the implant and able to be displaced perpen 
dicularly to the longitudinal axis 10 of the expansible 
implant 1 during expansion of the latter. It should be noted 
that the first 6 and second 7 plates form advantageously first 
8 and Second 9 continuous Smooth Support Surfaces over 
their length respectively. Because of the preferential pro 
duction of the implant 1 in a tubular body 24, the first 6 and 
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Second 7 plates form respectively advantageously partially 
cylindrical Support Surfaces, one generator 11 of which is 
parallel to the longitudinal axis 10 of the expansible implant 
1. 

0077. The implant 1 represented in FIGS. 1 to 7 can 
therefore be advantageously obtained from machining a tube 
Section, for example according to the shapes and geometries 
described above. 

0078. The means 3 for positioning the expansible implant 
in the bone which allow the expansion plane 2 intrinsic to 
the implant to correspond with a bone restoration plane, 
comprise engagement means allowing orientation of the 
implant angularly about the longitudinal axis 10, for 
example two flat surfaces 37, 38 which are formed on the 
cylindrical surface with a circular section of the end 20 for 
example, with a view to allowing a rotational engagement of 
the implant 1. 
0079 The means 4 for opening out the expansible 
implant in the Single expansion plane 2, with a view to 
forming a cavity inside the bone, comprise end parts 28 and 
32 of the upper arm 22 and the Symmetrical end parts on the 
lower arm 23, allowing opening out of the upper 6 and lower 
7 plates, and an implant carrier 71 allowing the ends 20 and 
21 of the implant to be brought together when it is 
implanted, and as will be described further on with the 
description of an example of the method according to the 
invention, describing an example of the application of the 
implant. The implant carrier 71, by being Supported on the 
end 20 for example, must allow the end 21 to be brought 
near, by pulling on the latter or by being Supported on the 
end 21, for example, by bringing together the end 20 by 
pushing on the latter. To this end, the distal end 21 for 
example comprises advantageously a hole 39 threaded along 
the longitudinal axis 10 in order to allow the engagement of 
the implant carrier 71. The proximal end 20 comprises for its 
part a boring 80 along the longitudinal axis 10 in order to 
allow the passage of a core of the implant carrier 71 as will 
be explained further on. 
0080. The control means 5 are provided by the implant 
carrier which comprises advantageously means for milli 
metric control of the bringing together of the ends 20 and 21 
one towards the other of the implant 1, preferably by means 
of a method by Screwing (not shown), allowing the expan 
Sion to be stopped at any moment as a function of require 
ments. On the other hand, the control means are also 
provided by the articulations of the arms 22 and 23, more 
Specifically by the thickness of the material WebS defining 
the latter which, deforming in the plastic region, allow the 
expansion to preserve Substantially a determined opening-up 
position of the arms, apart from elastic shrinkage which is 
very minor in practice. 

0081. It will be noticed that the expansion of the plates 6 
and 7 of the implant, and their Stabilisation once opened up, 
can be achieved by adapting to the encountered bone geom 
etry because the implant 1 allows a non-parallel displace 
ment of the plates 6 and 7 and, at the end of the displace 
ment, allows a definitive position of the plates in a non 
parallel State if necessary as a function of the bone anatomy. 
0082 In FIGS. 8 to 16 relating to the description of a 
Second embodiment of an expansible implant 101 according 
to the invention, the elements which are functionally iden 
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tical to those of FIGS. 1 to 7 relating to the first implant 
example 1 comprise respectively the same numerical refer 
ence with the addition of the number 100 and therefore will 
not be described further. Reference will be made to the 
description which precedes for these elements. 
0083) The represented implant 101 differs from the 
implant 1 by the absence of the wing on the plates 106 and 
107, as represented more particularly in FIG. 9 and by the 
presence of a parallelogram System 141 on one of the end 
parts 128 or 132 of each of the arms 122 and 123, in the 
represented example on the end part 128 of the upper arm 
122 connected to the end 120 of the implant 101 and of its 
Symmetrical one on the lower arm 123. The parallelogram 
Systems have the function of ensuring displacement of the 
plates respectively of each of the arms 122 and 123, parallel 
to the longitudinal axis 110 of the implant. To this end, as 
represented in FIG. 9, the end part 128 of the arm 122 and 
of its Symmetrical one 123 is split, just as its articulations 
131 and 129 respectively over the central part 130 and over 
the end 120 of the implant in order to form a parallelogram 
which is deformable during displacement of the correspond 
ing plate. 

0084. The articulations of the deformable parallelogram 
141 are produced in the same manner as the other articula 
tions 131, 133, 134 of the arm 122, as represented in FIGS. 
8 to 16, and according to an appropriate geometry as 
explained above, more particularly as represented in FIGS. 
11 to 14, with a view to creating force couples on the various 
parts 129, 130, 132 of the arm allowing the desired dis 
placements when bringing together the ends 120 and 121 of 
the implant 101. 
0085. In order to obtain a deformable parallelogram 141, 
the end part 128 of the arm is divided into three longitudinal 
levers, i.e. two lateral levers 142 and a central lever 143 
forming two sides of the deformable parallelogram 141, the 
two other Sides of the parallelogram being formed respec 
tively by an extension 144 of the central part of the arm 122, 
placed in the axis of extension of the central lever 143, and 
by a double extension 145 of the end 120 of the implant 101, 
extending parallel to the longitudinal axis 110 of the implant 
and placed in the axis of extension of the two lateral levers 
142, as represented in FIG. 8 for example. 

0086). It should be noted that the arms 122 and 123 are 
Symmetrical with respect to a plane which is perpendicular 
to the plane of expansion 102 passing through the longitu 
dinal axis 110 of the implant 101 in order to obtain, during 
the expansion of the implant, the displacement of the two 
plates 106 and 107 in a manner parallel to the longitudinal 
axis 110 of the implant 101. 
0087. The implant 101 will advantageously be able to be 
provided with two plates brought together (not shown), for 
example adopting the shape, in particular the length, of the 
plates 6 and 7 of the implant 1 described above, comprising 
wings extending beyond the central part of the arms 22 or 
23, with a view to extending the length of the central part of 
the arms 122 or 123 without otherwise extending the length 
of the implant. Hence, the implant 101 would adopt a similar 
configuration to that of the implant 1 and would differ only 
from it by its Supplementary capacity to force the plates to 
be opened out parallel to the longitudinal axis of the implant, 
which finds applications in Specific fracture reductions for 
which the fragments of bone must be moved apart in a 

Dec. 15, 2005 

parallel manner. The plates which are brought together can 
be joined at their central part of the respective arm by 
welding for example. 
0088 A first example of the method according to the 
invention for restoration of human bone anatomy which uses 
an expansible implant, for example according to the inven 
tion, in particular as described above, will now be described 
by means of FIGS. 17 to 29. It concerns more precisely a 
method for bone restoration of a vertebra by a posterolateral 
route, with fracture reduction. 
0089. The method comprises the following steps: 

0090 introduction, into a vertebra 60, the shape of 
which is to be restored, an expansible implant 1 
according to a Single determined plane 2 intrinsic to 
the implant: in order to effect this operation, it is 
necessary to: 

0.091 place percutaneously a pin 61, for example 
of the Kirschner pin type, comprising a threaded 
end 62, by a posterolateral route, in order that the 
threaded end 62 comes to be screwed into the 
cortical 63 opposite the cortical 64 which is tra 
versed by the pin, as represented in FIG. 17; 

0092 introduce a first dilatation tube 65 around 
the pin 61 until the end of the first tube 65 comes 
to be Supported upon the exterior Surface of the 
cortical 64, as represented in FIG. 18; 

0.093 introduce a second dilatation tube 66 
around the first dilatation tube 65 until the end of 
the second tube 66 comes to be supported on the 
exterior Surface of the cortical 64, as represented 
in FIG. 19; 

0094) introduce a third dilatation tube 67 around 
the second dilatation tube 66 until the end of the 
third tube 67 comes to be supported on the exterior 
surface of the cortical 64, as represented in FIG. 
20; the tube 67, at its end in contact with the bone 
cortical 64, has teeth 68 in order to obtain anchor 
age of the tube in the cortical 64; 

0.095 withdraw the first and second dilatation 
tubes 65 and 66, as represented in FIG. 21, 
leaving in place only the pin 61 Surrounded by the 
tube 67, which are separated from each other by a 
tubular space 68; 

0.096 pierce the proximal cortical 64 and the 
spongy matter 70 forming the interior of the 
vertebra 60 by means of a drill 69 guided by the 
pin 61, as represented in FIG. 22, the Spongy 
matter being pierced as far as the distal third 
approximately, then withdraw the drill 69 and the 
pin 61; 

0097 fix the implant 1 on an implant carrier 71 
and introduce the assembly into the tube 67 until 
abutting against the bottom of the piercing, as 
represented in FIG. 23; to this end, the implant 
carrier will be able to comprise a sheath, at one 
end of which the proximal end 20 of the implant 
will be fixed with its rotational engagement means 
3, and on the inside of which a core is able to slide, 
a core, the distal end of which is intended to be 
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screwed into the distal end 21 of the implant 1; the 
implant carrier comprises in addition handling 
means with millimetric control of the core with 
respect to the sheath, termed compression System, 
allowing the core to be slid into the sheath So as to 
bring the ends of the implant one towards the 
other; 

0098 positioning of the expansible implant 1 in the 
vertebra 60 in order to make the expansion plane 2 
intrinsic to the implant correspond with a bone 
restoration plane, i.e. in this case, making the implant 
carrier 71 turn with the implant 1 which is fixed at its 
end in the vertebra 60, until the expansion plane 2 is 
parallel to the mechanical axis of the vertebra, as 
represented in FIG. 24; 

0099 opening out of the expansible implant 1 in the 
bone restoration plane with a view to forming a 
cavity 72 inside the vertebra 60, by screwing the 
compression System (not represented) intending to 
bring the ends 20 and 21 of the implant one towards 
the other in order to open out the opposite plates 6 
and 7, advantageously forming respectively a first 8 
and a second 9 Support surface in the vertebra 60, 
which Surfaces are continuous over their length 
which is Substantially equal to the length of the 
implant 1, as represented in FIG.25; in the course of 
the expansion, control of the reduction of the fracture 
thanks to the millimetric control means, and after 
having obtained the desired expansion, for example 
of a determined value between a minimum thickness 
of the implant before any expansion of the latter and 
a maximum thickness of the implant after its maxi 
mum expansion, then freeing of the implant carrier 
71 by unscrewing it from the implant 1, then extrac 
tion of the tube 67, as represented in FIG. 26, merely 
the implant in opened-out position remaining in 
place in the vertebra 60; the expansion of the implant 
in the vertebra is achieved by Support under the 
plates allowing the thrust force to be distributed over 
the length of the plates under the latter, allowing thus 
a sufficient length of the plates to be provided whilst 
limiting an excessive dimensioning of the thickness 
of the latter in order to resist flexion; it will be noted 
therefore that the implant according to the invention 
adopts a ratio of Spatial requirement in length (not 
opened out) to length of elevator plate which is 
eXtremely optimised, allowing best use of the limited 
intra-OSSeous Spaces with a view to fracture reduc 
tion, for example, 

0100 injection into the cavity containing the 
implant 1 of a filling material 74, for example an 
ionic cement, in particular a phosphocalcic cement, 
an acrylic cement or a compound of the latter with a 
view to filling the cavity; for this, introduce the 
needle of the injector 73 into the tube 67 until the end 
of the needle reaches the distal orifice 39 of the 
implant 1, as represented in FIG. 27; then inject the 
filling material in order to obtain optimal filling of 
the cavity 72 created by the expansion of the 
implant; continue the injection in a retrograde man 
ner as far as the proximal orifice 64 of the vertebra 
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60, as represented in FIG. 28; then withdraw the 
needle from the injector 73 and the tube 67, as 
represented in FIG. 29. 

0101. A second example of the method according to the 
invention for restoration of human bone anatomy, which 
uses an expansible implant for example according to the 
invention, in particular Such as the one described above, will 
now be described by means of FIGS. 30 to 32. It concerns 
more precisely a method for bone restoration of a vertebra 
by a transpedicular route, with fracture reduction. 
0102) The second method example is similar to the first 
and differs from the latter by the penetration route of the 
implant into the vertebra 60 which is now produced in a 
transpedicular manner, as represented in FIG. 30, by replac 
ing the posterolateral route used for the first method. AS a 
result, only Some Steps of the Second method have been 
represented in FIGS. 30 to 32 in order to show the different 
route used for the introduction of the implant 1 into the 
vertebra. For FIGS. 30 to 32, elements identical to those of 
the first method example have the same numerical refer 
ences, and those Figures correspond respectively to the Steps 
of FIGS. 24, 25 and 28 of the first method example. 
Concerning the step represented in FIG. 32, the latter differs 
slightly from FIG. 28 by the position of the needle of the 
injector 73, closer to the distal end of the implant in FIG. 32. 

1. Method for restoration of human or animal bone 
anatomy, characterised in that it comprises the following 
Steps: 

introduction, into a bone (60), the shape of which is to be 
restored, of an expansible implant (1,101) according to 
a single determined plane (2, 102) intrinsic to said 
implant, 

positioning Said expansible implant in Said bone in order 
to make Said expansion plane intrinsic to Said implant 
correspond with a bone restoration plane, 

opening out Said expansible implant in Said bone resto 
ration plane with a view to forming a cavity (72) inside 
Said bone, 

injecting a filling material into Said cavity containing Said 
implant (74) with a view to filling the latter. 

2. Method according to claim 1, characterised in that it 
comprises opening out said expansible implant (1, 101) in 
Said bone restoration plane, by a determined value between 
a minimum thickness of the implant before any expansion of 
the latter and a maximum thickness of the implant after its 
maximum expansion. 

3. Method according to claim 1, characterised in that the 
Step comprising opening out said expansible implant (1, 
101) comprises opening out a first (6,106) and a second (7, 
107) opposite plate, forming respectively a first (7,107) and 
a second (8, 108) support surface in said bone. 

4. Method according to claim 3, characterised in that Said 
first (7) and second (8) support surfaces in said bone have 
respectively a length which is Substantially equal to the 
length of Said implant. 

5. Method according to claim 3, characterised in that said 
first (6,106) and second (7, 107) plates form first (7, 107) 
and second (8, 108) support surfaces which are continuous 
over their length respectively. 
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6. Method according to claim 5, characterised in that Said 
first (6,106) and second (7,107) plates form respectively 
continuous Smooth Support Surfaces. 

7. Method according to claim 3, characterised in that said 
first (6) and second (7) plates form respectively partially 
cylindrical Support Surfaces, one generator (11) of which is 
parallel to a longitudinal axis (10) of Said expansible 
implant. 

8. Method according to claim 3, characterised in that the 
Step comprising opening out said first (6) and Second (7) 
plates comprises raising the latter by Support under the 
plates. 

9. Method according to claim 1, characterised in that the 
Step comprising injecting a filling material (74) into said 
cavity (72) containing said implant with a view to filling the 
latter, comprises injecting an ionic cement, in particular a 
phosphocalcic cement, an acrylic cement or a compound of 
the latter. 

10. Expansible implant (1,101) which can take part in 
restoration of human or animal bone anatomy, characterised 
in that it comprises: 

a single determined expansion plane (2, 102), intrinsic to 
Said implant, 

means (3,103) for positioning the expansible implant in 
Said bone (60) in order to make said expansion plane 
intrinsic to Said implant correspond with a bone resto 
ration plane, 

means (4,104) for opening out the expansible implant in 
Said expansion plane intrinsic to Said implant with a 
view to forming a cavity (72) inside said bone. 

11. Expansible implant according to claim 10, character 
ised in that it comprises means (5, 105) for controlling a 
determined expansion value, between a minimum thickneSS 
(A) of the implant before any expansion of the latter and a 
maximum thickness (B) of the implant after its maximum 
expansion. 

12. Expansible implant according to claim 10, character 
ised in that it comprises a first (6,106) and a second (7,107) 
plate which are opposite and able to form respectively a first 
(8, 108) and a second (9,109) support surface in said bone 
(60), which surfaces are intended to be moved one away 
from the other along said single expansion plane (2, 102) 
during expansion of the implant (1, 101). 

13. Expansible implant according to claim 12, character 
ised in that said first (6,106) and second (7, 107) opposite 
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plates form first (8, 108) and second (9, 109) support 
Surfaces which are able to be displaced perpendicularly to a 
longitudinal axis (10, 110) of said expansible implant (1, 
101) during the expansion of the latter. 

14. Expansible implant according to claim 12, character 
ised in that said first (8) and second (9) Support surfaces in 
Said bone have respectively a length which is Substantially 
equal to the length of Said implant. 

15. Expansible implant according to claim 12 character 
ised in that said first (6,106) and second (7,107) plates form 
first (8,108) and second (9,109) support surfaces which are 
continuous over their length respectively. 

16. Expansible implant according to claim 15, character 
ised in that said first (6,106) and second (7,107) plates form 
respectively continuous Smooth Support Surfaces. 

17. Expansible implant according to claim 12, character 
ised in that said first (6) and Second (7) plates form respec 
tively partially cylindrical Support Surfaces, one generator 
(11) of which is parallel to a longitudinal axis (10) of said 
expansible implant (1). 

18. Expansible implant according to claim 12, character 
ised in that it comprises a first (12,14) and a second (13,15) 
support for each of said first (6) and second (7) plates, which 
are situated under the latter respectively. 

19. Expansible implant according to claim 18, character 
ised in that said first (6) and Second (7) plates comprise 
respectively a first (16, 18) and a second (17, 19) cantilever 
wing, the respective attachment Zones of which are situated 
at the level of said first (12,14) and second (13,15) supports. 

20. Expansible implant according to claim 19, character 
ised in that said first (16,18) and second (17, 19) cantilever 
wings have respectively a length corresponding Substan 
tially to the maximum displacement value of one of Said first 
(6) or second (7) plates in Said Single expansion plane (2). 

21. Expansible implant according to claim 10, character 
ized in that said means (3,103) for positioning the expan 
Sible implant in Said bone in order to make Said expansion 
plane (2, 102) intrinsic to said implant correspond with a 
bone restoration plane, comprise engagement means (37,38, 
137, 138) allowing orientation of said implant angularly 
about a longitudinal axis (10, 110) of said expansible 
implant (1, 101). 

22. (canceled) 


