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the cap (9, 109) and the base (10, 110) are radiused to each other, a rod-like element (5, 105), adapted to be fixedly connected at
a bone end, first means (4, 104) for connecting the head (3, 103) to the central body (2, 102), wherein the first connection means
(4, 104) are adjustable and adapted to adjust the inclination of the head (3, 103) with respect to the central body (2, 102) along a
longitudinal plane (50) and/or along a transverse plane (52) of the human body.



CA 02923366 2016-03-04

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property

Organization
International Bureau

(43) International Publication Date

12 March 2015 (12.03.2015)

(10) International Publication Number
= WO 2015/033362 Al
WIRPO I PCT

(51) International Patent Classification:

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, (T,

A61F 2/36 (2006.01) A61F 2/30 (2006.01) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,

AG6IF 2/40 (2006.01)

(21) International Application Number:

(22) International Filing Date:

KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

PCT/IT2013/000236 SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

IN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

9 September 2013 (09.09.2013) LW.

(25) Filing Language:
(26) Publication Language:
(72) Inventor; and

Italian (84) Designated States (unless otherwise indicated, for every
. kind of regional protection available). ARIPO (BW, GH,
English GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(71) Applicant : CAPPELLETTI, Ava [IT/IT]; Via G. Fant- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

ini, 15, [-47521 Cesena (FC) (IT).
(74) Agent: MARANO, Denise; Via Ad

Roma (IT).

EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, I'T, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

nano 1, 127, 1-00167 TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).

(81) Designated States (unless otherwise indicated, for every Published:

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

w0 2015/033362 A1 | JH10H F LR A0 A0 ARRE LA

—  with international search report (Art. 21(3))

(34) Title: ADJUSTABLE MODULAR SPACER DEVICE FOR THE ARTICULATIONS OF THE HUMAN BODY

(57) Abstract: An adjustable spacer modular device (1, 100) for the treatment
of an articulation of the human body, comprising a fitting central body (2, 102)
provided with an end having a substantially flat first surface (7, 107), a head
(3, 103), adapted to be arranged within an articular cavity, wherein the head (3,
103) comprising a cap (9, 109) and a base (10, 110) opposite to said cap (9,
109), wherein the cap (9, 109) and the base (10, 110) are radiused to each oth-
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“ADJUSTABLE MODULAR SPACER DEVICE FOR THE

ARTICULATIONS OF THE HUMAN BODY”

TECHNICAL FIELD OF THE INVENTION

The present invention regards a disposable temporary
spacer device of the modular adjustable type for the
articulation of the human body, particularly suitable
for the technique referred to as “two-stage implant”
of a spacer for the hip and/or shoulder articulation.
In particular, such device 1s used with support and
treatment functions 1n case of a two-stage revision
of the infected prosthesis of the hip and/or of the
shoulder. Such device allows for malntalning the
space requlred by the i1mplant of a new prosthesis and

guaranteeing a high mobility of the articulation.

PRIOR ART
In the field of prosthesis implantology, temporary
spacer devices used, 1n particular, 1n the techniqgue

referred to as "“two-stage implant”, are known. Such

Know technique provides, 1n case of infection of an
articular prosthesis, for the removal thereof to
allow for treating the articular seat with suitable
medicinal substances. Moreover, 1in order to maintain
the space required for the implant of a new

prosthesis, within the articular seat, the use of

PCT/IT2013/000236
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spacer devices 1s provided. In particular, such
spacer devices can be impregnated with medicinal
substances and serve a double function: maintaining
the articular space required for the implant of a new
prosthesis and treating the infection site.

With reference to the shoulder articulation, the
spacer devices comprise a first portion, or body, to
be fixedly connected to the upper end of the humerus
and a second portion, or head, to be positioned at
the glenoid cavity.

With reference to the hip articulation, the spacer
devices comprise a first portion, or body, to be
fixedly connected to the upper end of the femur and a
second portion, oOr head, to be positioned at the
acetabular cavity.

The International patent application W02010/015877,
on pehalf of the applicant, describes a hip spacer
device.

Such spacer device comprises connection means,
between the first portion and the second portion,
adapted to modify the relative position of such
portions and, thus, capable o0f being adapted to

articular cavities of different dimensions.

However, there arises the need of providing a greater

capacity of adapting the dimensions of the spacer

PCT/IT2013/000236
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device to different sizes of the articular seat
(acetabulum and/or glencid), in whic¢h the same 1is
applied, wlith the aim of guaranteeing A Jgreater
compatibility and congruence of the device with fhe

F
p—

5 different dimensions of the articulations of tThe

patients, also 1n presence of serious diseazes. In

this way, a better life guality of the patient during
the period required for trealing the infection
present in  the seat of the articulation 15

1{] guaranteed. <_.F

DIZCLOSURE QF INVENTION

An okject of the present Inventicon i3 to impreve the

state of the prior art.

A further object of the present invention i3 that of
15 previgiling an adjustable temporary spacer device which

can be easily adaptable to different and actual

anatomic dimensions of the articulation in which it

15 applied, determined by the removal of the infected

articular prosthesizs.

0 A further object of the present inventich is that of

proposing an adjustable temporary modular spacer

device for the hip and/cr shoulder artieculation

capable of guaranteeing a high mobility and stability

of the articulatlion and, thus, a good life gquality to

2% the patient during the period ¢I rehabilitation

2
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following the implantation of the device.

According to an aspect of the present 1nvention a

go—
p—

temporary spacer device of the hip and/or of the

shoulder according to claim 1 1s provided.

5 The  dependent claims refer to preferred and

advantageous embodiments of the 1nvention.

BRIEF DESCRIPTION OF DRAWINGS

Further characteristics and advantages of the present
invention will be more apparent from the detailed
10 description of a preferred  but non—-exclusive
embodiment of a modular adjustable temporary spacer

device for the hip and/or shoulder articulation,

illustrated by way of non-limiting example, in the
attached drawings wherein:
15 figure 1 1s an exploded side view of an

adjustable modular spacer device according to the

invention;

figure 2 1s a perspective scheme of the symmetry
planes of the human body

gp—
p—

20 figure 3 1s a scheme of a some ©possible

configurations of assembly of the adjustable modular
spacer device according to the invention;

figure 4 1s an exploded side view of the
different sizes of an adjustable modular spacer

25 device according to the invention;
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gr—
p—

figure 5 1s an exploded perspective view of a

further embodiment of the adjustable modular spacer

g

device of figure 1;

figure © 1s an exploded perspective view of a
further embodiment of the adjustable modular spacer
device according to figure 1;

figure 7 1s a side view of a further embodiment
of the adjustable modular spacer device according to

the present invention;

figure 8 1s a side view of a further

configuration of assembly of the adjustable modular

spacer device of figure 7.

EMBODIMENTS OF THE INVENTION

With reference to the embodiment illustrated 1n the

attached figures, an adjustable temporary modular

spacer device for the hip articulation 1s 1ndicated
with 1.

The present 1nvention may also be 1intended for the
realization of an adjustable temporary modular spacer

for the articulation of a shoulder, without departing

from the scope o0of ©protection of the present

invention.

For the sake of clarity, the modular adjustable
temporary spacer device for the hip and/or shoulder

articulation will be indicated hereinafter as “spacer

PCT/IT2013/000236
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device”.

The figure 2 shows the symmetry planes of the human
body. In particular, the expression “longitudinal
plane” shall be used to 1indicate the wvertical

—

symmetry plane 50 of the human body, passing through

the Jjoining 1line of the shoulders; the expression

“sagittal plane” 1s used to 1indicate the bilateral

—

symmetry vertical plane 51 of the human body, passing

through the median 1line of the human body, which

identifies a right portion and a left portion; the

expression “transverse plane” 1s used to 1ndicate a

horizontal plane 52 which 1dentifies - 1n the human
body - an upper portion and a lower portion.

In an upright position such transverse plane 1s
horizontal. Furthermore, such transverse plane 1s
perpendicular to the longitudinal plane 50 and to the
sagittal plane 51 previously described.

The spacer device 1 according to the present
invention 1s of the disposable type.

The spacer device 1, according to the present
invention, comprises a central body 2, a head 3,
adapted to be arranged 1n the acetabular cavity of

g—

the articulation of the hip or in the glenoid cavity

of the shoulder articulation, first means 4 for

connecting the central body 2 to the head 3, a rod-
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like element 5, adapted to be fixedly connected at a

— —

bone end of the articulation of the hip, or at the

—

upper end of the humerus, or at the bone end of the

knee articulation, or at the upper end of the femur,
or at the central body 2.

The central body 2, the head 3 and the rod-like
element 5 are assembled together to constitute the
spacer device 1 accordling to the present inventilon.
The central body 2, that acts has a connectlng
element between the head 3 and the rod-like element
4, may present a substantially “elbow” shape.

However, other further versions of the central body 2

characterized by a curvature greater or lesser that

—
—

the previous one or by a different shape, for example

by a “"L-shape” or similar, etc, are possible.

—

At the opposite ends of the central body 2 a filrst

surface 7 and a second surface 8, both substantially

flat, are provided.

In particular, following the assembling of the spacer
device 1, the first surface 7 1s 1n abutment against
the head 3, while the second surface 8 1s placed 1in
abutment agalnst the rod-like element 5, has better
described herelnafter.

The head 3 comprises, at one end, a spherical or

seml-spherical or similarly-shaped cap 9, suitable to

PCT/IT2013/000236
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be positioned withlin the glenoid or acetabular

articular cavity, and at the opposite end a base 10.

During the coupling of the first connection means 4,

P

the first surface 7 of the central body 2 1s abutted

against the base 10 of the head 3.

The cap 9, that 1s radiused to the base 10, has a
central symmetry axis 11.

The base 10 may be perpendicular or 1inclined with
respect to the central symmetry axis 11 of the cap 9.
The first connection means 4, that are positioned
between the central body 2 and the head 3, comprise a

pin 13 and a corresponding seat 14.

In the version shown in figure 1, the pin 13 projects

P

from the end 7 of the central body 2 while the seat

14 1s provided in the head 3, at the base 10 thereof.

According to a further embodiment, the position of
the pin 13 and that of the seat 14 can be inverted
each other. Therefore, with reference to the
embodiment shown 1in figure 6, the pin 13’ departs
from the base 10 of the head 3 while the seat 14’ 1is
obtained i1n the central body 2, at the first surface
! thereof.

During the step of assembling the head 3 to the

central body 2, the pin 13 1s 1inserted within the

seat 14.
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The pin 13 and the seat 14 are complementary with
respect to each other and 1identify a first
longitudinal coupling axis 15.
With reference to the embodiment shown in figure 1,
5 wherein the spacer device 1 1s 1in the longitudinal
plane 50, the first axis 15, of the first connection
means 4, 1s 1nclined with respect to the direction ot
the central symmetry axis 11 of the cap 9 by an angle

12.

10 The 1inclination of the first axis 15 with respect to

the central symmetry axis 11 allows for providing

different configurations of assembly of the spacer

device 1, thus causing different inclinations of the

head 3 with respect to the central body 2 as better

15 1ndicated hereinafter.

The width of the angle 12 may be comprised 1n a range

between 5° and 20°.

Preferably, the width of the angle 12 is comprised 1in

a range between 5° and 12°.

20 During the step of assembling of the first connection

means 4, the base 10 of the head 3 1s perpendicular

to the first axis 15. Therefore, also the base 10 1s
inclined by an angle equal to the angle 12 with
respect to the central symmetry axis 11 of the cap 9.

25 In particular, the first connection means 4, during
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the step of assembling, allow the relative rotation
of the head 3 with respect to the central body Z,
around the first axis 15, allowing to realize
different configurations of assembly, as Dbetter

described hereinafter.

During the connection of the first connection means
4, a precession motion of the spherical cap 9 around
the first axis 15 1s determined, by turning the

central head 3 around the first axis 15.

Indeed, as previously disclosed, the central symmetry
axls 11 of the spherical cap 9 1s 1nclined with
respect to the first axis 15 of the first connection
means 4.

Therefore, by turning the head 3 around the first
axls 15 the inclination of the head 3 with respect to
the central body 2 1s modified along the frontal
plane 30 and or the transverse plane 52.

In order to allow the surgeon to obtain the desired
assembly configuration, with reference to the
relative orientation of the head 3 with respect to .
the central body 2, reference notches 40 can be
provided on the head 3, at the base 10, and/or on the
central body 2 at the surface 7.

When the desired assembly configuration between the

head 3 and the central body 2 1s reached, the pin 13

10

PCT/IT2013/000236
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is held within the seat 14 through a bonding agent,
for example bone cement or generally a substance that
1s compatible with the purpose the spacer device 1 1s
intended for or with the material therecf, or through

mechanical and/or snap-coupling connection means oOr

other similar means.

By way of example, 1n a version not indicated 1in the
figures, the pin 13 has an external threading.
Analogously, the seat 14 has an 1nternal threading
matching the external threading of the pin 13.

In such version, the pin 13 1s connected to the seat
14 according to the 1ndilications below. First and
foremost, a suitable amount of bonding agent 1s
inserted 1nto the seat 14. Subsequently, the pin 13
1s screwed within the seat 14, possibly up to the end
stop. The curing of the bonding agent allows for
preventing the relative rotation between the pin 13
and the seat 14 thus preventing loosening or relative
movements between the head 3 and the central body Z
that could reduce the efficiency of the spacer device

1.

In a further version of the spacer device 1, not
indicated 1in the attached figures, the first
connectlion means 4 may comprise quick coupling means,

for example snap-coupling means or of the bayonet

11

PCT/IT2013/000236



10

15

20

29

WO 2015/033362

CA 02923366 2016-03-04

type or of the morse-taper type or similar
connections, which, after being correctly positioned
in the desired configuration of assembly, can Dbe
mutually fixedly connected to each other by using a
bonding agent.

Such bonding agent prevents relative rotations or
movements between the head 3 and the central body 2
which could reduce the stability and the efficiency
of the spacer device 1 in use. With reference to the
embodiment shown in figure 1, the rod-like element 5
has an elongated shape, substantially a frusto-
conlcal shape, sultable to be place into the upper

end of the humerus or of the femur.
Such configuration of the rod-like element 5 allows

to obtain a stable connection of the spacer device 1

within the bone end of the humerus or the bone end of

the femur even in presence of specific and
significant resections of the bone end.

The rod-like element 5 can be fixedly connected to
the bone ends of the patient by using bone cement or

substances sultable to guarantee a stable connection

thereof.

In a version of the invention, the rod-like element 5

has a longltudinal axis 16 and, at the end opposite

to that one suitable to be 1nserted into the bone

12

PCT/IT2013/000236
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end, a substantially flat base 17.
The base 17 can be perpendicular or 1inclined with

respect to the longitudinal axis 16.

According to such wversion, the device 1 comprises
second connection means ©, sultable to connect to
central body 2 to the rod-like element 5.

In particular, the second connection means © are

placed between the central body 2 and the rod-like

element 5.
The second connection means 6, analogously to what
has been described previously regarding the first

connection means 4, comprise a pin 19 and a seat 20.

In the embodiment shown 1n figure 1, the pin 19

projects from the upper end of the rod-like element 5
while the seat 20 is obtained 1n the central body 2,

at the second surface 8 thereof.

According to a further embodiment, not illustrated,

the position of the pin 19 and that of the seat 20
can be 1inverted each other. Therefore, the pin 19
departs from the second surface 8 of the central body
2 while the seat 20 1s obtained in the upper end of
the rod-like element 5, at the first base 17.

The type of the second connection means 6, as well as
their assembly mode, is similar to that described for

the first connection means 4 and, therefore, they

13

PCT/IT2013/000236
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will not be further described.

The pin 19 and the seat 20 are complementary to each
other and define a second axis Z21.

With reference to the embodiment shown 1in figure 1,

5 the second axis 21 1s 1nclined with respect to the
longitudinal axis 16 of the rod-like element 5 by an
angle 18.

The inclination of the second axis 21, of the second
connection means b, with respect to the longitudinal

10 axis of the rod-like element 5, allows to obtain
different configurations of assembly of the spacer
device 1, and to vary to inclination of the rod-like
element 5 with respect to the central bodyZ2 as better
disclosed hereinafter.

15 The width of the angle 18 can be comprised in a range
between 3° and 20°.

Preferably, the width of the angle 18 is comprised in
a range between 3° and 10°.
During the connection of the second connection means

200 b, analogously to what previously described for the
first connection means 4, a precession motion of the
rod-like element 5 around the second axis 21 1is
determined, by turning the rod-like element 5 around
the second axis 21.

25 Therefore, by turning the rod-like element 5 around

14
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the second axis 21 the inclination of the rod-like
element 5 with respect to the central body 2 1s
modified along the longitudinal plane 50 and/or the
sagittal plane O5l.

5 Even 1n this case, 1n order to allow the surgeon to
locate the relative orientation of the rod-like
element 5 wlith respect to the central body 2,

reference notches 40’ are provided.

In particular, the reference notches 40’ can be
10 provided at the upper end of the rod-like element 5

and/or of the second surface 8 of the central body 2.

In figure 3, by way of an non-limitative example,
some possible configuration of assembly of the spacer
device 1, resting for example on the longiltudinal

15 plane 50, are show indicated by references I, IT, IIT

and 1IV.
With reference to the first configuration of assembly
I, the central symmetry axis 11, of the cap 9, 1is

inclined with respect to the longitudinal axis 16, of

20 the rod-like element 5, by a first angle 22.

By turning the head 3 with respect to the central

body 2, around the first axis 15, of about 180°, the

second configuration of assembly 1s reached,

wherein the central symmetry axis 11 is inclined with

25 respect of the longitudinal axis 16 by a second angle

15
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23.

In particular, the second angle 23 1s greater than

the first angle 22.

Further, starting from the first configuration of
assembly I and turning the rod-like element 5 with

respect to the central body 2, around the second axis

21, a third configuration of assembly III 1s reached.
In particular, such configuration of assembly III 1s
obtained by turning the rod-like element 5 of about

180° with respect to the central body 2.

In the third configuration of assembly III the

central symmetry axis 11 1s inclined with respect of

the longitudinal axis 16 by a third angle 24. 1In
particular, the third angle 24 is greater than the
first angle 22.

Finally, starting from the third configuration of
assembly III and turning the head 3 around the axis
15 of the first connection means 4, of about 180°,
the fourth configuration of assembly IV i1s reached.
In the fourth configuration of assembly IV the cap 9
1s 1nclined with respect to the longitudinal axis 16
of a fourth angle 25, that is greater than the first
angle 22, the second angle 23 and the third angle 24.
Therefore, with reference to the above, the width of

the inclination of the central symmetry axis 9 of the

16
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head 3 with respect to the longitudinal axis 1o of
the rod-like element 5 shape can be modified. With
reference to the longitudinal plane 50, the width of
such inclination is comprised in a range between 100°

and 160°. Preferably the width of the inclination of

the central symmetry axis 9 with respect to the
longitudinal axis 16, resting 1n the 1longitudinal
plane 50, 1s comprised between 110° and 150°.

Certainly it 1s possible to obtain a substantially

—

infinite number of configuration of assembly of the

spacer device 1, according to the amount of the

rotation of the head 3 around the first axis 15 of

the first connection means 4 and/or of the rod-like

p—

element 5 around the second axis 21 of the second

connection means 6.

Therefore, by turning the head 3 with respect to the
central body 2, around the first axis 15, a variation
of the orientation of the cap 9 with respect to the
central body 2 1s caused, with respect to the
longitudinal plane 50 and/or the transverse plane 52.
Similarly, by turning the rod-like element 5 around
the second axis 21, the inclination of the rod-like

element 5 with respect to the central body 2 1is

modified along the longitudinal plane 50 and/or the

sagittal plane 51.

17
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Therefore, the dimensions of the spacer device 1 can
be easily modified, and 1in particular the relative
orientation of the head 3 and/or of the rod-like
element 5 with respect to the central body 2, thus
5 adapting the space device 1 to specific dimensions of
the shoulder and/or of the knee articulation of the
patients, in a practice and quick way, thus reducing
the time required for the 1mplant.
The central body 2, the head 3 and the rod-like
10 element 5 are preformed and realized 1in biologically
compatible material.
Such biologically compatible material 1s porous and

1t can be selected from among metals, metal alloys,

organometalllic compounds, ceramics, plastic materials
15 and/or a combination thereof.

Specifically, the aforementioned plastic materials

can be selected from among thermoplastic polymers,

such as acrylic resins, polyethylene, polypropylene,

polyester, etcetera, thermoformable polymers and

20 other similar materials.

In a version of the present invention, the

biologically compatible material 1s a bone cement,

for example of the type described in the Italian

patent no. 1278853 on behalf of the applicant,

25 1ncorporated herein for reference.

18
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The aforementioned biologically compatible material,
due to the porosity thereof, may be pre-impregnated

with pharmaceutical and/or therapeutic products.

In another embodiment, the biologically compatible
material, originally without medicinal substances,
may be added, possibly by 1mpregnation, with
pharmaceutical and/or therapeutic products during the
surgical 1intervention, 1n the moments prior to the

1mplantation thereof.

In addition, in another embodiment, the biologically
compatible material, pre-i1mpregnated with
pharmaceutical and/or therapeutic products, may be
further added, during the surgical intervention, in

the moments prior to the implantation thereof, with

pharmaceutical and/or therapeutic products, 1dentical

gri=—r.
p—

or different from those already contalined therein,

gri—r.

dependlng on the needs of the surgeon.

n another embodiment, at least part of the central

gri=—.

body 2, and/or of the head 3 and/or of the rod-like

element 5 are covered with a padding comprising at
least one pharmaceutical and/or therapeutic product.

Furthermore, such at least one pharmaceutical and/or
therapeutic product may be held in a shell suitable

gri=—r.

for a slow release thereof over time. Such shell can

gri=—r.

be made of polymethylmethacrylate and/or a substance

19
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suitable for the purpose.
By way of illustrating but non-limiting example, the

at least one pharmaceutical and/or therapeutic

product comprises Gentamicin and/or Vancomycin and/or
Clindamycin and/or other antibiotic substances and/or
an anti-infective drug suitable for the purpose

and/or a combination thereof.

In particular, the central body 2, the head 3 and the
rod-like element 5 comprise the same pharmaceutical

and/or therapeutic product.

In a further version, at least two components of the

spacer device 1 comprise the same pharmaceutical

and/or therapeutic product.

In still another version, the central body 2, the
head 3 and the rod-like element 5 comprise
pharmaceutical and/or therapeutic products different

from each other.

In such case, the various pharmaceutical and/or

therapeutic products contained 1in the various

components of the spacer device 1 obtain a synergic

effect. The presence of several antibiotics, for
example, allows expanding the action spectrum,
improving the healing prognosis of the patient.

By way of non-limiting example, a version of the

spacer device 1 according to the present invention

20
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may comprise the rod-like element 5 filled with a
comblnation of Gentamicin and Vancomycin and the head
3 filled with Gentamicin and Clindamycin.

In a further example, the rod-like element 5 may be
covered wlith Clindamycin and the head 3 covered with
Vancomycin.

The possible combinations are all comprised 1n the

present 1nvention and may be selected dependling on

the needs of the patient.

In case the rod-like element 5 has a considerable
extension, a wlde surface from which such at least
one antibiotic substance or pharmaceutical and/or
therapeutic product 1n general spreads, 1nvolving a
greater 1interface of the bone end to which 1t 1is
connected 1s produced.

The head 3, the rod-like element 5 and possibly the
central Dbody 2 may be obtained 1n different
dimensions or sizes, for example small, medium and
large.

With reference to the embodiment of figure 4, the

dlifferent dlimensions or sizes of the head 3 are

represented with a dashed line and indilcated with 3’

and 3’ and the different dimensions or sizes of the

rod-like element 5 are indicated with 57, 5’7,

Further dimen'sions or sizes of the head 3, of the

21
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rod-like element 5 and possibly of the central body
2, with respect to those indicated previously, can be
provided without departing from the scope of
protection of the present i1nvention.

According to a further version of the present
invention the head 3, 3’, 3’’ can have an elongated

portion 26, interposed between the cap 9 and the base

10.

The elongated portion 26 defines an offset distance
27 between the cap 9 and the base 10, thus allowing
to modify the dimensions of the spacer device 1 and,
in particular, the distance of the cap 9 from the
central body 2.

The elongated portion 26 of the head 3, 3, 3'’ can
be realized 1in different measures, according to
specific needs.

The dimensions of the first connection means 4 for
the different dimensions or sizes provided for the
central body 2 and/or the head 3 are the same.

Therefore, the different sizes of the central body 2

and/or of the head 3 are interchangeable with respect
to each other i1ndependently.
Analogously, the dimensions of the second connection

means © for the different dimensions or sizes

provided for the central body 2 and/or for the rod-

272
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like element 5 are the same. Therefore, different
sizes of the central body 2 and/or of the rod-like
element are 1nterchangeable with respect to each

other i1ndependently.

It 1s thus possible to combine any size of the
central body 2 and/or of the head 3 and/or of the

rod-like element 5, maintaining the functionality and

the stability of the spacer  device 1 upon

implantation thereof in the articulation.

Actually, the spacer device 1 may be adapted and made

P P

more congruent to the different dimensions of the hip

and/or shoulder articulation of each patient, even in

presence of serious 1llnesses.

The spacer device 1 1s assembled by the surgeon 1in

the moments prior to the 1mplantation into the seat
of the articulation, selecting the size of each

component according to the real needs and sizes of

the patient.

Therefore, the modularity and the simplicity of the
assembly of the spacer device 1 allow to easily adapt

the latter to the different anthropomorphic measures

of the articulation of the hip and/or of the shoulder

of the patient.

P

In fact, the surgeon being able to choose any size

P

combination of the central body 2 and/or of the head

23
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3 and/or of the rod-like element 5, independent of
each other, 1s able to realilize different dimensions
or sizes of the spacer device 1, according to the
needs of the case and, therefore, he has not to

manually modify the dimensions of the components of

10

15

20

29

the spacer device 1.
Furthermore, the surgeon during the assembling of the
first connection means 4 may modify the inclination

of the head 3 with respect to the central body 2

along the longitudinal plane 50 and/or along the

transverse plane 52, according to the methods

described beforehand.

Similarly, the surgeon during the assembling of the
second connection means 6 may modify the inclination
of the rod-like element 5 with respect to the central
body 2 along the longitudinal plane 50 and/or along
the sagittal plane 51.

The times required for executing the implantation of
the spacer device 1 are reduced with respect to the
times required by the spacer devices of the known
type.

Furthermore, 1n order to guarantee an extensive range
of choice for the surgeon, the central body 2, the
head 3 and the rod-like element 5, may be provided,

separately, in special casings/containers, each
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contalning a single size.

According to a further embodiment o©of the present
invention 1llustrated 1n figure 6, at least one
annular element 28 positionable between the head 3
and the body 2 and/or between the rod-like element 5
and the central body 2 is provided.

The at least one annular element 28 defines an offset
distance 29 between the head 3 and the central body Z
and/or between the rod-like element 5 and the central
body 2, allowing to further modify the dimensions of
the spacer device 1.

The at least one annular element 28 comprilises a
through central opening 30, through which the pin 13
or the pin 19 respectively of the first connection
means 4 or of the second connection means © can be
1nserted.

The diameter of the through opening 30 is slightly
greater than the diliameter of the pins 13, 109.

Thus, 1t 1s possible to guarantee co-axiality and a
correct relative positioning between the pin 13, 19
and the at least one annular element 28, thus
ensuring a stable connection of the annular element
28 1lnterposed between the central body 2 and the head

3 and/or between the central body 2 and the rod-like

element 5.

25
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Similarly to what previously disclosed about the head
3, the central body 2 and the rod-like element O,
even the at least one annular element 28 can be
realized in biocompatible material.

Furthermore, the at least one annular element 28 can
be provided in different dimensions or sizes, not
1llustrated.

A further embodiment of a spacer device 100 according

to the present invention 1s 1llustrated in figures 8

and 9.

Hereinafter, the elements having the same
characteristics as those previously described shall
be 1ndicated with the same reference numbers
increased by 100 units.

The spacer device 100 differs from the previous
embodiment relatively to the configuration of the
central body 102.

The spacer device 100 comprises a central body 102,
provided with a rod-like element 105, integral to the
central body 102, suitable to be fixedly connected at
the bone end of the shoulder articulation, or at the
upper humeral end, or at the bone end of the knee
articulation, or at the upper femoral end, a head
103, sultable to be place within the glenoid cavity

of the shoulder articulation or within the acetabular

26
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cavity of the hip articulation, and means 104 for
connecting the central body 102 to the head 103.
Consequently, in the spacer device 100 second
connection means previously disclosed are not
present.

The central body 102 and the head 103 are assembled
together to make up the spacer device 100 according
to the present invention.

The spacer device 100 differs from the previous
embodiment due to the presence of a central body 102
comprising a rod-like element 105, substantially
frusto-conical shaped, radiused to a connection
portion 141.

The rod-like element 105 has a longitudinal axis 116.
The central body 102, at one end of the connection
portion 141, opposite to the rod-like element 105,
has a substantially flat surface 107, suitable to be
abutted against the head 103.

The heaa 103 has, at one end, a spherical or a semi
spherical or a similar shape cap 109, suitable to be
placed within the glenoid or acetabular articular
cavity, and at the opposite end a base 110.

The spherical cap 109, that is radiused to the base

110, has a central symmetry axis 111.

Analogously to the previous embodiment, the base 110
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can be perpendicular or inclined to the central
symmetry axis 111 by an angle 112, causing different
configurations of assembly of the spacer device 100.
The first connection means 104 comprise a pin 113 and
a seat 114, connectable together according to
previously described methods, along an axis 115.
According to an embodiment of the spacer device 100,
the pin 113 projects from the central body 102, while
the seat 114 1s obtalined in the head 103, at the
second base 110.

According to a further embodiment, not 1llustrated,
the position of the pin 113 and that of the seat 114
can be inverted each other.

The inclination of the base 110 with respect to the
central symmetry axils 111 allows to obtain different
configurations of assembly of the spacer device 100,

and 1n particular to obtain different relative

positioning of the head 103 with respect to the
central body 102 according to disclosed way with
reference to the previous embodiment.

Therefore, during the assembling of the spacer device
100, by turning the head 103 around the axis 115, a
precession motion of the cap 109 around the axis 115
1s determined, varying the inclination of the head 3

with respect to the central body 102.

28
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In particular, it 1is possible to modify the
inclination of the central symmetry axis 111 of the
cap 109 with respect to the longitudinal plane 50
and/or to the transverse plane 52.

5 By way of a non-limiting example, in figure 7 and 8

with reference I’ and I1', two possible
configurations of assembly of the spacer device 100,
the latter laying on the longitudinal plane 50, are
illustrated.

10 With reference to the configuration of assembly I’

11llustrated i1n figure 7, the central symmetry axis
111 of the head 103 1s inclined with respect to the
longitudinal axis 116 of the rod-like element 105 by
an angle 142.

15 By way of an example, the inclination angle 142 has a
width comprised between 80° and 120°.
Preferably, such width is comprised between 90° and

110°.

The second configuration of assembly II’ 1s reached
20 by turning the head 103 of about 180° around the axis

115 of the first connection means 104.

In the second configuration of assembly ’  the

central symmetry axis 109 of the head 103 is inclined

with respect to the longitudinal axis 116 by an angle

25 1427,
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In particular, the angle 142’ 1s greater than the

angle 142.

In a version of the spacer device 100, the angle
142’ , indeed, can have a width comprised between 125°
and 150°.

Preferably, such width is comprised between 125° and
135°.

However, 1t 1s possible to obtain a substantially
infinite number of configurations of assembly of the
spacer device 100, according to the amount of the

rotation of the head 103 around the central body 102.

In order to allow the surgeon to obtain the desired

assembly configuration, reference notches 140 can be
provided on the head 103, at the base 110, and/or on
the central body 102, at the end 107.

As 1llustrated 1n figure 7 and 8, the device 100 can

comprise at least one annular element 128 1interposed
petween the head 103 and the central body 102.
Similarly to the previous embodiment, the at least
one annular element 128 defines an offset distance
129 between the head 103 and the central body 102.
The body 102, the head 103 and possibly the at least

one annular element 128 can be provided in different

dimensions or sizes, not illustrated.

Since the connection means 104 for any dimension oOr

30
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size of the head 103 and of the central body 102 have
the same dimensions, 1t 1s possible to combine any
size of the head 103 and of the central body 102
maintaining the functionality and the stability of

the spacer device 100.

The spacer device 100 has a simplified structure than

that of the previous embodiment.

The central body 102, 1indeed, comprises a rod-like
element 105 that 1s integral to a connection portion
141. Therefore the spacer device 100 lacks of second
connection means.

Even if the spacer device 100 has a lower modularity
than the previous embodiment, however 1t allows to
obtain a substantially infinite number of
configurations of assembly, with reference to the
sizes of the head 103 and of the central body 102
that can be associated to each other and to the
possibility of modify the i1nclination of the head 103
with respect to the central body 102.

The spacer device 1, 100 being provided 1n several
parts, which can be assembled with respect to each
other, may be easily adapted to the dimensions of the
articular glenoid or acetabular seat in which it
should be implanted, obtaining a high congruency of

the dimension thereof with the articular seat.
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This allows for guaranteeing a high efficiency of the

spacer device 1, 100 which leads to a high mobility
of the articulation in which it 1s 1implanted and a
good quality of life of the patient over the period
required for rehabilitation.

Therefore, the spacer device of the present invention
allows the surgeon to choose the best geometries and
dimensions of the spacer for easily adapting 1t to
the actual articular dimensions of the patient,
assessed following the removal of the 1nfected
prosthesis.

Moreover, it 1s ©possible to wvariously combine
pharmaceutical and/or therapeutic products integrated
or to be applied to the components o0f the spacer
device 1, 100 depending on the type of 1infection

intended to be treated.

The 1invention thus conceived can be subjected to

numerous modifications and wvariants all falling

within the inventive concept of the present

invention.

Finally, the surfaces that abut against each other
can have complementary geometries, as for example
stepped configurations that 1nsert 1n corresponding

edges or perimeters positioned on the opposite

surface, or other means suitable to guarantee the
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better coupling stability of the same, together with
an 1lncrease of the stability of the i1mplant 1itself.

Furthermore, these geometries or means, may also
serve to create a substantial 1nsulation of the
connecting means with respect to the surrounding
tlssues, so as to avoid as much as possible the

infiltration of bacteria 1nside the device or to
prevent that any non-compatible materials, that are
present 1n said areas, can come 1nto contact with the
ti1ssue area surrounding the implant itself.
Furthermore, all details can be replaced by other
technically equivalent elements. In practice, the
materials used, as well as the shapes and contingent
dimensions, may vary, depending on the requilrements,
without departing from the scope of protection of the
claims that follow.

Furthermore, the characteristics described 1n a
particular version or embodiment can be replaced by
other characteristics of other Verslons or
embodiment, without departing from the scope of

protection of the present invention.
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longitudinal axis (15, 118%) of coupling ol said
head (32, 103) with =zaid central bhody (2, 102},

characterised in that said central symmebry axis

(11, 111) is i1nclined with respect to sald filirst
5 axis (1%, 115) ol sald tirst conncctions means
(4, 104) v an angle (12, 112) and in that said
Ccontral hody (2, 1023, that acts has A
connecting aelemenl bhelween sald head (3, 103)
and said rod-like elemenl (5, 105%), haz a

10 substantialliy Velbhow” shape.

2. Adjuslable  modular Spacer device (1, 100)

acoording to claim 1, whereln said pin (13, 113)
projecls [rom sald first surface (7, 1Q7) of said

cent.ral pbody (&£, 102 and sai1d seat (14, 114) 1is

15 provided 1in said base (10, 1100 of said head (3,
103) .

3. ANdiustable modular spacer  device (1, 100)

acording Lo <laim 1, whereln gsald pin (13, 113)

projecis [rom said bkase (10, 110) o said head
20 (3, 103) and sard seat. (14, 114) 1s provided in
said fir=st surlace (7, 107) of said central bhody

(2, 102Z).

1. Adjustable modular BpACer device {1, 100)
according to claim 1, wherein 3said angle (12,

25 172) is comprised hetween 57 and 207,

"2
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5. Adijustable modular BPACer clevioe (1, 100)
according to claim {1, wherein said central body
() has saild substantizally Velbhow” shape wlith LTwo

endls opposile Lo eachi olher, wherein said ends

respectively have szid first surface (7, 107) and

L1l

a scoond surface (d4), wherein s=ald f£ilrst surrace

(7, 107) and  z3aid  second surface (5) Thas
substantial ly plane,

6., Adlustzble modular spacsr device (1) according to

10 claim 1, COMPI 1 sing Second means ( €2} for

connectling said central body (2) bto sald rod-11ke

e lement. (o), adjustable and adapled for adjusting

the 1nclination of said rod-like element (5) wilth

respect Lo sald central body (£ ] along gald

15 longiludinal plane (50) and/or along S 1

saglit.bal plane (51) of the human body.

7. Adijustablc modular spacer device (1) according to

the Drov1ious clalm, whereln Sa1d Sooond
connection means (6) comprise a pin {(19) and =z
20 seat (20)  complementary with regspect To  each
other, dertining & second longitudinal cowaonling

agxis (21) of =zzid rod-like element (L) with said

central body (2.
o . Adjustable modular spacer device (1) acceordiag Lo

25 claim /, wherein saild pin (19) projects upwards

C
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from sald rod-ilike element (5) and said seat (20)

15 provided 1n sccoond surlace (BY of said central

Dhody ().
9. Adjustable modular spacer device (1) according to
g claim /, wherein sald pin (18) projects from =aaid

second surfacce (8) ol sard central bhody (2) and

3altd  seat (20) is provided in sald rod-11ke
elament (O] .
10. Adjustable modular spacer device (1) according
1.0 Lo any cne ol the previous clalms, whercin said
rod=like element (5H) has 2 Tongiludinal axis (16)
inclined with respect Lo said second axis (21) by
an angle {(18).
11, Adjustable mcdular spacer device (1) accordlng
15 Lo claim 10, wherein said angle (18) is comprised

between 3° and 20°.

lZ2. Adjustaple modular spaccer device (1, 100)
according to any one of the previous claims,
compriging at lcasl one annular eloment (28, 128)

20 interposed betweoen salild central body (2, 102) and
salge nead (3, 103) and/or hetween s3aid central
body (<£8, 128) and sald rod-like olement (5,

105,

13. Adjustable modular spacer device (1, 100)

I
(I

accorading to any one of the previous clalims,

i
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wherein at least one among sald cenlral body (2,
102)Y, said rod-like elemenl. (5, 105), sald head
(3, 103) and said at leasl one annular element

(28, 128) has a seb ol sizes,

o
oo

Adjustanle modular 2apacer  devicoe (1, 100)

according to o oclaim 1, wherelr a1 firat

connection means (4, 104) are conformoed 1n aroder

to allow the assembly of any =size of sald hcecad

(3, 103), and/or of said central bkody (2, 102)

10 and/or, possibly, of said at least one annular
element (26, 126).

15. Adijustable modular spacer device (1, 100 )

according toe clalim o, whereln said second

connectilion medans=s (b)) are conlormed in order to

15 allow the asgssembily ot any s2ire of sald rod-like

]l ement () and/or  of  sai1d  central pody (£ )

and/or, possibly, of gaid at least once annular
alemenl (Z28) .

16, Modular spacer device (1, 100) according to any

2 () one of the provious claims, wheoereln at least one
among said central body (2, 102) and/or sald head

(3, 103} and/cr =said rod-like clemenl (5, 105)

and/or salid at leasbt one annular element (7§,

128) comprises at least one pharmaceutical and/or

25 therapsutic prodiuct. COMPrLsing Gentamicin,

-
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Vancomycln, Clindamyolin anda/or AT Antibhlotic
aubstances suitable for the purpose and/or  an

antil=-infective drug and/or a combinalion thereof.

17. Modular spacer device (1, 100) according to any

g one ol Lhe previous olaims, wherein =ald central
syrunel.ry axis (1l, 111) ol said cap (9, 90) is
inclined with respoct to said Llongiludinal axis
(16, 11¢) of =zaid rod-iike element {5, 105H) by an
inclinatioen angle (22, 23, 24, 25, 142z, 1427)

10 that 1s wvariable and comprised beotwoen 1007 and
160°% or bhotween 807 and 1207 or bebween 1257 and
150° .

18, Modular spaccer device (1, 100} according to any

one ©f the previous clalms, where.n said central

15 symmetry axis (11, 111) of =aid cap (9, 90) is

inclined wilh respecl Lo sald longitudinal axis

(16, 116) of said rod-like element (5, L10B) by an

inclination angle (22, 23, L4, Ph, 142, 1427)

that 15 wvariable and compriscd boetween 110° and

20 1507 or between 907 and 110° or between 125° and
135°

-
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