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DISPOSABLE DEVICE FOR TREATMENT OF INFECTIONS OF HUMAN LIMBS

Field of the invention

The present invention is applicable in the technical field of surgical instruments, and
particularly relates to a disposable device for treatment of infections of human limbs,
more specifically limbs having long bones susceptible to stabilization by

intrameduliary nails.

Background of the invention

Stabilization of long bones of the human body, following fractures, malformations or
similar pathologic situations is known to be attained by using ‘well-known -devices
such as intramedullary nails, consisting of more or less curved hollow or solid metal
rods, which are fitted into the intramedullary cavity of the bones to be stabilized and
are anchored to the stumps or parts to be stabilized by transverse-pins or screws,
typically in the distal and proximal region of the limb. Once the fracture has been
stabilized and fixed, the pins are removed and the nail is extracted from the

medullary canal.

One problem associated to such treatment, in addition to the invasiveness of the
implantation procedure, is the establishment of infection foci, which may locally
develop due to the incompatibility of metal with the spongy medullary tissue and due

to the bacteria that normally come in contact with the implantation site.
In order to minimize such drawbacks, it is highly recommended that the implantation

of the above devices occurs in wholly sterile conditions, and that the relevant part is

treated with substances adapted to prevent and/or treat such infections.

CONFIRMATION COPY
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In an attempt to at least partly obviate the above drawbacks, solutions have been

developed to allow in situ application of the above substances, alone or added to

bonhe cement.

A solution is known in which a cover for the stabilizer device is made by using molds
at the factory or directly at the surgical site immediately before implantation of such

device.
This solution also has several apparent drawbacks.

First, it is a substantially manual solution, which requires special skills from the
operator, who has to be properly trained therefor. Such an operation further involves
many processing scraps, thereby causing a high material waste and an increase of

the overall processing costs.

The thus covered device is also exposed for a sufficiently long time to air and to

contact with foreign material, which involves a high risk of attack by bacteria and

contaminants.

Furthermore, the covered device which comes out of the mold will exhibit many burrs
along its longitudinal extension, which will have to be removed for proper positioning,

thereby involving longer implantation times and consequent discomfort for the

patient.

A further aspect of the invention relates to the need of temporarily replacing a nail for

one of several different reasons, such as recidivation or dislocation of the implant,

normally followed by surgical site infections.

In these situations, the existing nail has to be removed and the implant site has to be
treated before insertion of the new nail. In the meantime, the geometry of the site

shall be maintained unchanged, to prevent shortening and deformation of tissues, by
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providing a spacer device which can aiso prevent and/or treat the infections due 1o

the old and new implant.

Summary of the Invention

t is a main object of the present invention to overcome the above mentioned

drawbacks by providing a device for infection treatment that exhibits high efficiency

and cost-effectiveness.

A particular object is to provide a ready-to-use device for treatment of infections,

which avoids the use of skilled personnel.

A further object is to provide a device for treatment of infections that allows to reduce

the time of exposure thereof to the environment and assures highly sterile conditions.

Another object is to provide a device for treatment of infections, that allows an

optimized use of materials.

Yet another object is to provide a device for treatment of infections, that allows fast

removal of the cover.

These objects, as well as other objects that will be more apparent hereafter, are
fulfiled by a disposable device for treatment of infections of human limbs,

particularly limbs having long bones susceptible to stabilization by intramedullary
nailing, comprising a tubular member made of a relatively rigid and biologically
compatible base material, said tubular member having pores for impregnation with
drugs or medicaments for treatment of infections, prior to or during insertion thereof
In the stabilization site, and

a central cavity (3) for the passage of said intramedullary nail (C),
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wherein said device further comprises connection means (4) for anchorage of

said tubular member (2) to said intramedullary nail (C).

This particular arrangement of the invention provides a ready-to-use device for

treatment of infections, while avoiding the need of skilled personnel to fabricate it.

3a
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Furthermore, this particu‘lar arrangement of the invention allows an optimized use of
materials, and wholly eliminates processing scraps, while reducing the time required

for fitting such cover onto the nail.

Preferably, the device for treatment of infections may be made of a material selected
from the group including bone cements and reabsorbable or biodegradable bone

cements. Thus, the device will be biologically compatible with the limb to be treated.

This tubular member may be suitably hollow, to allow fitting thereof onto an

intramedullary nail.

Thanks to this arrangement, the device of the invention may be quickly removed from

the nail, thereby allowing simple replacement of the latter after proper sterilization.

Suitably, the device of the invention may have connection means for anchoring of the
tubular member to the intramedullary nail, which means preferably consist of an
adhesive material, substantially uncured bone cement, designed to partly cover both

the tubular member and the intramedullary nail on which it is fitted.

Advantageously, the device of the invention may be substantially continuous and

have a predetermined length, corresponding to the distance between the distal and

proximal holes of the intramedullary nail.

Thanks to this additional feature of the invention, the device may be coupled to the

intramedullary nail in a still more stable and less invasive manner.

Preferably, the connection means may include a hole in the proximal or distal region

of the tubular member. This will allow insertion of a screw for anchoring the limb to be

treated to the intramedullary nail, to increase the stability of the treatment.
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In another embodiment, the tubular member may be a strip of base material, which is
wound in a substantially helical shape, wherein the turns may be equally spaced to

define a through cavity, also having a substantially helical shape.

Thanks to this feature, the device of the invention allows an optimized use of the

base material, and increases cost-effectiveness.

In accordance with a further aspect of the invention, there is provided an assembly
for treatment of infections of human limbs according to claim 20, which comprises a

sterile enclosure or blister, which is designed to contain a tubular member as

described above.

This particular arrangement of the invention provides a device for treatment of

infections which assures high sterility.

Brief description of the drawings

Further features and advantages of the invention will be more apparent from the
detailed description of a preferred, non-exclusive embodiment of a disposable device
according to the invention, which is described by way of non-limiting example with
the help of the annexed drawings, in which:

FIG. 1 is a sectioned view of one embodiment of the device according to the
invention;

FIG. 2a is a broken away view of the device as shown in FIG. 1, taken along a
plane Illa-lla;

FIG. 2b is a sectioned view of the device as shown in FIG. 1, taken along a

plane [1b-11b;
FIG. 3 is a side view of a further embodiment of the device according to the

Invention;
FIG. 3a is a sectioned view of the device as shown in FIG. 3, taken along a

plane llla-llla;
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FIG. 3b is a sectioned view of the device as shown in FIG. 1, taken along a
plane [11b-11Ib;

FIG. 4 is an axonometric view of another configuration of the device according

to the invention:
5 FIG. 4a is a sectioned view of the device as shown in FIG. 4, taken along a

plane [Va-IVa;
FIG. 4b is a sectioned view of the device as shown in FIG. 4, taken along a

plane IVb-IVb;
FIG. 5 is a side view of a further embodiment of the device of FIG. 4:

10 FIG. 5a is a sectioned view of the device as shown in FIG. 5, taken along a
plane Va-Va;
FIG. 6 is a side view of another configuration of the device according to the
invention;
FIG. 7 is a further side view of the device of FIG. 6;

15 FIG. 8a is a sectioned view of the device as shown in FIG. 7, taken along a
plane VIIib-VIIib;

FIG. 8b is a sectioned view of the device as shown in FIG. 7, taken along a
plane Vllia-Vilia;
FIG. 8c is an enlarged view of a detail of FIG. 8a;
20 FIG. 9 is a side view of the assembly according to the invention;

FIG. 10 is a further side view of the assembly according to the invention.

Detailed description of a preferred embodiment

25 Referring to the above figures, the device of the invention, generally denoted by

numeral 1, is of the disposable type and will be particularly designed for stabilization

of limbs having long bones by intramedullary nailing.

The device includes a tubular member 2 made of a relatively rigid and biologically

30 compatible material, preferably selected from bone cements, which may also be of

the reabsorbable or biodegradable type.
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According to the invention, the tubular member 2 has pores 2’ for impregnation with
drugs or medicaments for treatment of infections, such as antibiotics, growth

promoters, anti-inflammatory and/or amtitumor drugs, prior 10 or during insertion

thereof in the stabilization site. In accordance with a first configuration of the

5 invention, the tubular member 2 may have a central axial cavity 3 for the passage of

an intramedullary nail C.

Furthermore, the tubular member 2 may include connection means 4 for anchorage
thereof to the nail, which connections means preferably comprise an adhesive
10 material 5 interacting with the member 2 and the intramedullary nail C on which it is

fitted. Conveniently, the material 5 may be uncured bone cement, preferably laid or

injected in at least one through cavity 6 of the member 2.

In accordance with a preferred embodiment of the invention, the tubular member 2

15 may be substantially continuous and have a predetermined length, preferably

corresponding at least to the distance between the holes F and F' in the distal and

proximal regions D, P respectively of the intramedullary nail C.

Advantageously, as particularly shown in FIG. 3, in addition to the cavity 6, a hole 7
20 may be provided in the proximal region P’ or distal region D' of the member 2 for the
passage of corresponding screws for anchorage of the intramedullary nail C, not

shown in the figures. The screws will firmly secure the nail C, with the device 1

thereon, to the bone to be stabilized.

25 According to a further preferred, non exclusive embodiment of the invention, the

member 2 may be a strip 8 of base material, which is wound in a substantially helical
shape. Suitably, the turns 9 of such helical shape may be equally spaced, o define a

through cavity 10, also having a substantially helical shape.

30 Preferably, the strip 8 may include an inner and/or outer reinforcement layer 11,

made from a woven or non woven fibrous material, preferably of the mesh type.
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According to a further configuration of the invention, the bone cement member 2 may
be provided with a stable reinforcement core 12, which is made of a relatively rigid

metal or non-metal material, to actually define, as a whole, a spacer assembly.

5 Advantageously, the core 12 may have an irregular outer surface 13, defining an

externally threaded anchorage area Z for the member 2.

Furthermore, a gripping member 14, preferably a ring, may be provided at the

proximal end of the reinforcement core, to facilitate removal of the spacer assembly.

10
Here again the tubular member 2 may be impregnated with drugs or medicaments for

treatment of infections, such as antibiotics, growth promoters, anti-inflammatory

and/or antitumor drugs. Impregnation may occur prior to packaging of the device or
upon insertion thereof on-site by the surgeon.

15
An assembly 20 for treatment of infections of human limbs, particularly limbs having

long bones susceptible to stabilization by intramedullary nailing, comprises a sterile

enclosure or blister 15 which is designed to contain the device 1, to assure the

highest sterility and guarantee preservation conditions before installation.

20
This particular configuration of the invention provides a ready-to-use device for

treatment of infections, which avoids the use of skilled personnel. The device further

optimizes the use of materials, by considerably reducing processing scaps.

25 Finally, the construction of the above assembly provides a device for treatment of

infections that allows to reduce the time of exposure thereof to the environment and

assures highly sterile conditions.

The device of this invention is susceptible of a number of modifications and changes
30 falling within the scope disclosed in the appended claims. All the details thereof may
be replaced by other technically equivalent parts, and the materials may vary

depending on different needs, without departure from the scope of the invention.

8
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While the device has been described with particular reference to the accompanying
figures, the numerals referred to in the disclosure and claims are only used for the
sake of a better intelligibility of the invention and shall not be intended to limit the

claimed scope In any manner.
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WHAT IS CLAIMED IS:

1. A disposable device for treatment of infections of human limbs susceptible to
stabilization by an intramedullary nail, comprising

a tubular member (2) made of a relatively rigid and biologically compatible
base material, said tubular member (2) having pores (2') for impregnation with drugs
or medicaments for treatment of infections, prior to or during insertion thereof in a
stabilization site, and

a central cavity (3) for the passage of said intramedullary nail (C),

wherein said device further comprises connection means (4) for anchorage of

said tubular member (2) to said intramedullary nail (C).

2. A device as claimed In claim 1, characterized in that said base material is
selected from the group consisting bone cements, reabsorbable bone cements and

biodegradable bone cements.

3. A device as claimed in claim 1, characterized in that said tubular member (2)

IS substantially continuous and has a predetermined length.

4 A device as claimed In claim 3, characterized in that said predetermined

length Is at least equal to the distance between holes (F, Fll) of a distal region (0)

and a proximal region (P) of the intramedullary nail (C).

5. A device as claimed in claim 1, characterized in that said connection means
(4) include an adhesive material (5) which is designed to interact with said tubular

member (2) and the intramedullary nail (C) on which it is fitted.

0. A device as claimed in claim 5, characterized in that said adhesive material

(5) Is uncured bone cement.

10
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/. A device as claimed in claim 6, characterized in that said uncured bone

cement is introduced in at least one through cavity (6) of said tubular member (2).

8. A device as claimed in claim 1, characterized in that saild connection means
(4) include a hole (7) in the proximal region (Pi) or in the distal region (D') of saia
tubular member (2) for the passage of corresponding screws for anchorage to the

intramedullary nail (C).

9. A device as claimed in claim 1 , characterized in that said tubular member (2)

s a strip (8) of base material, which is wound in a substantially helical shape.

10. A device as claimed in claim 9, characterized in that turns (9) of said

substantially helical shape are equally spaced to define a through cavity (10), also

having a substantially helical shape.

11. A device as claimed In claim 9, characterized in that said strip (8) of base

material has an inner and/or outer reinforcement layer (11).

12. A device as claimed in claim 11, characterized in said reinforcement layer

(11) is made of a woven or non-woven fibrous material.

13. A device as claimed in claim 11, characterized in said reinforcement layer

(11) i1Is made of a mesh material.

14. A device for treatment of infections of human limbs, comprising a tubular
member (2) made of a relatively rigid and biologically compatible base material, said
tubular member (2) having pores (21) which are suitable for impregnation with drugs
or medicaments for treatment of infections, prior to or during insertion thereof in a
stabilization site, wherein said tubular member (2) is internally associated with a

stable reinforcement core (12) made of a relatively rigid metal or non-metal material,

11
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whereby said device forms an intramedullary nail suitable for stabilisation of said

human limbs.

15. A device as claimed in claim 14, characterized in that said reinforcement core
(12) has an irregular outer surface (13), defining a permanent anchorage area (2)

for said tubular member (2).

16. A device as claimed in claim 15, characterized in that said reinforcement core

(12) I1s externally threaded.

17. A device as claimed In claim 14, characterized in that said reinforcement core

(12) has a gripping member (14) to facilitate removal of the spacer assembly.

18. An assembly for treatment of infections of human limbs, comprising a sterile

packaging blister (15) which contains the device as claimed in any one of claims 1

to 17.

12
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