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It is therefore an object of the invention to propose a device for injecting
10 bone cement in which the discharge direction of the bone cement after insertion
of the cannula is able to be guided into a particular area.

According to a first variant of the invention, this object is achieved in that
there are closing off means with which the front, axial orifice of the cannula is
closable after removal of the guide wire and in that the cannula has a radial

15 aperture, for exit of the bone cement, near the front, axial orifice.

According to a special embodiment of this variant, the closing off means
is an inner cannula, closed on its front end, which inner cannula is insertable in
the cannula in such a way that its front end closes the orifice of the cannula
tightly and has a radial aperture near its front, closed end.

20 According to another, especially preferred embodiment of the first
variant, the diameter of the front, axial orifice of the cannula is smaller than the
inner diameter of the cannula and the closing off means is a stopper, the
largest diameter of which is larger than the diameter of the front, axial orifice of
the cannula. When the orifice is closed off by the stopper, the entire inner

25 cross-section of the cannula is available for the passage of the bone cement so
that in this embodiment the flow resistance for the bone cement is considerably
less than with the previously mentioned embodiment.

According to a second variant of the invention, this object is achieved in
that an inner cannula is provided, closed at its front end, which has near the
30 front, closed end a radial aperture for exit of the bone cement and which fits
snugly in the front axial orifice of the cannula at least in a region close to the
edge, remote from its front end, of the radial aperture, whereby, after removal
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10 closed in the front by a body, and

Figures 3a to 3d show a third embodiment example of a device
according to the invention in which the cannula is surpassed in the front by an
inner cannula with radial aperture.

Figures 1a, 2a and 3a each show a guide wire 1 which is pointed at its
15 front end 2. This front end 2 of the guide wire is driven forward, under X ray
control, into the bone up to some millimeters beyond the place at which the
bone cement is supposed to be injected. The guide wire typically has a
diameter of 2.5 mm and a length of 180 mm:; the invention should not be
limited, however, to these dimensions.

20 According to the embodiment example according to Figures 1ato 1d, a
cannula 3 is pushed over the guide wire. This cannula 3 has at its front end an
orifice 4 with a sharply ground circumferential edge whose inner diameter fits
snugly over the guide wire. By means of this design, bone tissue is prevented
from getting into the interior of the cannula 3 during forwards pushing of the

25 cannula 3. Disposed on the rear (in the drawing left) end of the cannula is a
handle 8. The orifice 4 of the cannula can be slightly reduced and the
remaining inner diameter of the cannula can be 3.1 mm, for example. The
outer diameter of the cannula 3 can be 4 mm, for instance, and its length up to
the handle 130 mm. Disposed in the cannula near the orifice 4 is a radial

30 aperture 5, the width of which is somewhat smaller than the inner diameter of
the cannula. The length of this radial aperture 5 is at least the same as that of
the aperture of the inner cannula 9 described further below. The handle is of
asymmetrical shape, for instance with a pointer-like form the tip of which is
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15 Furthermore the inner cannula 9 has a radial aperture 11 in the vicinity of the
end 10, which radial aperture coincides with the aperture 5 of the cannula, with
the snap in locking device 7, 13 in snapped-in state. The width of the radial
aperture 11 of the inner cannula is somewhat less than its inner diameter, and
the length of the aperture 11 is dimensioned in such a way that the exit cross-
20 section of the aperture is at least just as large as the inner cross-section of the
inner cannula 9. A coupling 14 provided on the handle 12 serves for
attachment of a bone cement source, for instance a needle.

A bone cement injection with this first embodiment of the device

according to the invention runs as follows. First, the guide wire 1 is driven in,

25 as mentioned above. Then the cannula 3 is pushed over the guide wire 1 and
pressed in until its radial aperture 5 sits at the place where the injection is
supposed to take place. Now the guide wire 1 is pulled out and the inner
cannula 9 is inserted in the cannula 3. After the two handles 6 and 12 are
locked together by means of the snap in locking device and a needle with bone

30 cement is connected with the coupling 14, the injection can begin. Thanks to
the inventive design of the device, the physician is able to control the discharge
direction of the bone cement into an area even during the injection.by turning
the two handles 6 and 12, locked together, and thus also the two radial |
apertures 5 and 11, aligned with one another.



recess 7 and a coupling 8, the function of which will be explained further
bel ow. Figure 1 ¢ shows the c nnula after the guide wire 1 has been pul|ed
out. 5 An inner cannu 9 is inserted in the cannula 3 in Figure 1d. The
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15 a certain resistance must be overcome.

This second embodiment type of the device according to the invention
25 has the big advantage over the other embodiment types that no inner cannula
is necessary and thus the entire inner cross-section of the cannula 3 is
available for the flow of the bone cement. This results in a considerably lower
pressure loss during injecting.

In the third embodiment example illustrated in Figures 3a to 3d a guide
30 wire is likewise provided, as can be seen from Figure 3a. The cannula here
has the reference numeral 20, and differs from the previously described
cannulae.in that it has no radial aperture. Thus the handle 21 of the cannula -
20 is also not asymmetrical. Figure 3c shows an obturator 22 with which the
physician makes space outside the orifice 24 of the cannula 20 after the
35 insertion of the cannula 20 in order to then be able to insert the inner cannula



according to Figures 2b to 2e, the handle 17 is shaped differently fromthe
handl e 7 according to figures 1 b to 1 d, and in particular has no recess 7
because in this secon enbodi nent exanple there is no inner cannula 9. The
orifice 4 of the cannul 3 is closed off with a ball 15 in this enbodi nent,
ihich io ball is pushed into its lace with a plunger 16, as is shown in
Figure 2d, after pulling back of the guide wire 1. The plunger 16 has a
support 18 and is so long that the ball 15 sits at the right place when
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20 cannula and can even be changed during the injection.

So that both the cannula 3 according to the first embodiment example
and the cannula 20 according to the third embodiment example can also be
used for axial injection of bone cement, their handles 6 and 21 have a coupling
8 for direct attachment of a needle. The range of cannulae is thereby kept

25 small.



conpressed wth the the inner cannula 25 insertion of the inner 15
desired through turnir a needte connected b All three enbo thus allow an
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bot h ot he€Claim®di nents in that first the n and then the cannula 20 is
pushed over the guide wire guide wire 1, the bone tissue is pushed back

and bturator 2 poyiditor fgbaihdbold eeieh | htdi afg%idém{e(ﬂg%ﬂd &n be

i nserted wi thout too resi st ance. its
radi al ap€EPRMkIa @%f'ﬁlﬂggﬁ&i?'!@"d SQW%WH%KG @?%St %’g‘ tf‘ﬁé“'B%rn aé@’rﬁﬁt i s
i nj ected of it fromearil @ﬁﬂb@%ﬁ@haiadﬁglﬁé’d iri b tierd es e roidshdg off bansi¢vi ce

i sohargs 15EMEAWEH e Wbt ek Rficd ot onB BT rRE T s clasab e gt L anged
duri ng t heemayaofitbe.guidemwinex 13, andt by thiab the canmdaf(B) bas ampdinl apertusg anpl e
cordi ng t@hg‘égﬁﬂ#ﬂoﬁf"%‘%ﬁl ﬁiEe?ﬁfrfBrl Exit 8t é’rﬁ efibnpone cement, their

handl es 6 ave a cou I'ng needl e e range of cannul ae is
t hereby kept p _direction of the bone 20 cannul a and can eve So that both th
and the cannul 8 P@vice aeeardingrtoslaim 1; eharaciasized indhatdnesdesipgiofehner 25

snmal | . means is an inner cannula (9) closed at its front end, which inner cannula is
10 insertable into the cannula (3) in such a way that its front end (10) tightly closes
off the orifice (4) of the cannula (3) and has a radial aperture (11) near its front,
closed end (10).

3. Device according to claim 1, characterized in that the diameter of the
front, axial orifice of the cannula is smaller than the inner diameter of the
15 cannula and in that the closing off means is a stopper (15) the largest diameter
of which is greater than the diameter of the front, axial orifice (4) of the cannula.

4. Device according to claim 3, characterized in that the stopper (15) has
the shape of a ball.

5. Device for injecting bone cement, containing a guide wire (1) and a

20 cannula (20) fitting snugly on the guide wire at least with the inner diameter of
its front axial orifice (24), characterized by an inner cannula (25), closed at its
front end (27), which inner cannula has near the front closed end (27) a radial
aperture (28) for the exit of the bone cement, and which, at least in a region
near the edge remote from its front end, of the radial aperture (28) fits snugly in

25 the front axial orifice (24) of the cannula, whereby, after the removal of the
guide wire (1), the inner cannula (25) is insertable so far into the cannula (20)
that its radial aperture extends beyond the axial orifice (24) of the cannula.



