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BICOMPARTMENTAL KNEE PROSTHESIS

Field of the invention

The present invention relates to a knee prosthesis. In particular, the invention relates
to a bicompartmental knee prosthesis, or more precisely, to a bicondylar prosthesis.
The prosthesis is adapted to be fixed to a femur, more particularly is adapted to
replace the femoral part of the medial, i.e. internal compartment, and the femoral
part of the lateral, i.e. external, compartment of the knee.

Background art

The knee is a joint formed by the distal end of the femur (distal epiphysis), the
proximal end of the tibia (proximal epiphysis), and the kneecap or patella.

The knee consists of three compartments: (i) the medial or internal femoral-tibial
compartment; (ii) the lateral or external femoral-tibial compartment; (iii) and the
patellofemoral compartment, which is the area between the femur and the patella.
In particular, the distal end of the femur has two convex surfaces, on the frontal and
on the sagittal plane, referred to as femoral condyles. One convex surface is referred
to as the medial, or internal, femoral condyle, and the other convex surface is
referred to as the lateral, or external, femoral condyle.

There is a notch, referred to as the intercondylar fossa, between the two femoral
condyles.

The anterior surface of the distal end of the femur is referred to as the trochlea; it
faces the patella and is part of the patellofemoral compartment. The trochlea
extends, in particular, above the intercondylar fossa.

There are also ligaments which, in particular, give stability to the joint.

The knee prostheses currently available reflect the well-established beliefs of
orthopedic surgeons.

In particular, unicompartmental prostheses and tricompartmental prostheses are
used today.

A unicompartmental prosthesis is adapted to replace only one of the three knee
compartments. For example, a medial unicompartmental prosthesis is adapted to
replace only the medial compartment and a lateral unicompartmental prosthesis is

adapted to replace only the lateral compartment.
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A tricompartmental prosthesis is adapted to replace all three knee compartments.
In particular, a tricompartmental prosthesis comprises two portions which define a
respective femoral condyle and an additional portion which defines the trochlea. In
other words, a tricompartmental prosthesis also comprises a portion which is
adapted to cover or replace the trochlea, in particular beyond the portions of both
distal and posterior condyles.

It is worth noting that in all tricompartmental prostheses, the height of the medial
condyle is less than the height of the lateral condyle.

In some pathological conditions in which both femoral condyles need to be replaced,
the choice of surgeons is limited exclusively to the use of a tricompartmental
prosthesis or two unicompartmental prostheses, the latter being completely distinct
and separate from each other. With two unicompartmental prostheses a so-called
"bi-mono" prosthetic implant is obtained.

However, both solutions have several drawbacks.

Very frequently, the choice of surgeons falls on the implant of a tricompartmental
prosthesis, even in cases in which the trochlea is, substantially, healthy. Therefore,
in these cases, the implant of a tricompartmental prosthesis disadvantageously
implies the resection of the healthy trochlea.

On the other hand, the implant of two unicompartmental prostheses is very complex,
leading surgeons to opt for a tricompartmental one.

Furthermore, the implant of two unicompartmental prostheses creates harmful
imbalances in the overall balance of the forces to which the knee joint is subjected.
Both the implant of a tricompartmental prosthesis and of two unicompartmental
prostheses are inadequate, particularly in some cases of gonarthrosis, more
particularly in cases of primitive (idiopathic) gonarthrosis when the patellofemoral
compartment is not subject to the pathology in progress.

However, as mentioned, current scientific beliefs limit the implantology choice to a
tricompartmental prosthesis or two unicompartmental prostheses.

The need is therefore felt for a knee prosthesis which overcomes the drawbacks
and prejudices of the prior art.

Summary of the invention

It is an object of the present invention to provide a knee prosthesis for the
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replacement of the medial and lateral femoral condyles, which allows saving bone
tissue and better restoring the knee joint.

In particular, it is an object of the present is to preserve the healthy trochlea as much
as possible.

It is another object of the present invention to provide a prosthesis which allows a
better overall balance of the knee joint.

It is another object of the present invention to provide a prosthesis which can be
easily implanted.

The present invention achieves at least one of such objects, and other objects which
will become apparent in light of the present description, by means of a
bicompartmental prosthesis, or bicondylar prosthesis, of the knee adapted to be
fixed to a femur, the bicompartmental prosthesis comprising:

a first portion adapted to define at least part of a medial femoral condyle;

a second portion adapted to define at least part of a lateral femoral condyle;

an interconnecting portion which integrally connects the first portion and the second
portion to each other;

the bicompartmental prosthesis being shaped so as to be adapted to leave the
native trochlea at least partially uncovered; wherein along a same axis, a length of
the first portion, in particular a maximum length of the first portion, is greater than a
length of the second portion, in particular of a maximum length of the second portion.
In other words, said length of the second (i.e. lateral) portion is less than said length
of the first (i.e. medial) portion.

In particular, the anterior end part of the second portion is lower than the anterior
end part of the first portion. In other words, the anterior end part of the first portion
protrudes with respect to the anterior end part of the second portion.

The prosthesis of the invention is particularly adapted to replace only two of the
three knee compartments, namely the medial and lateral compartments, and more
in particular only the medial femoral condyle and only the lateral femoral condyle.
The prosthesis of the invention is drastically different from a tricompartmental
prosthesis, at least in that the tricompartmental prosthesis further comprises a
portion adapted to replace the trochlea, while the prosthesis of the invention does

not comprise the portion adapted to replace the trochlea, and preferably does not
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comprise portions adapted to replace the patella, although it may cooperate with a
unicompartmental patella prosthesis, also referred to as a patellofemoral prosthesis.
Preferably, the prosthesis according to the invention is designed not to be connected
to other prostheses for trochlea replacement; in particular, it is not provided with
grafting zones for means of connection with a trochlea prosthesis.

The prosthesis is also drastically different from a “bi-mono” prosthetic implant, i.e.,
consisting of two unicompartmental prostheses because these are, completely,
separate and implanted independently of each other.

The aforesaid first and second portions of the prosthesis of the invention are also
named medial portion or medial condylar portion, and lateral portion or lateral
condylar portion, respectively.

The medial portion, the lateral portion, and the interconnecting portion form a single
femoral condylar carter.

Advantageously, with a single prosthesis (i.e. with a single component), it can be
replaced the distal and posterior osseocartilaginous resections of the medial femoral
condyle, by means of said medial portion of the prosthesis, and of the lateral femoral
condyle, by means of said lateral portion of the prosthesis.

The prosthesis is indeed monolithic, i.e., it forms a single component. In particular,
the medial condylar portion, the lateral condylar portion, and the interconnecting
portion which joins them are mutually united and integrated.

The prosthesis advantageously avoids the resection of the native trochlea; in
particular of the healthy native trochlea; or, at most, optionally, only its more distal
or inferior portion of the intertrochlear groove can be resected.

In particular, advantageously, the prosthesis avoids the resection of the inferior-
lateral portion of the trochlea (or inferior lateral trochlear portion), as will be
explained in greater detail below.

The interconnecting portion (or connection portion) is also referred to as the
intercondylar section or portion. In particular, the interconnecting portion can be, for
example, an anterior or posterior intercondylar portion.

Advantageously, the interconnecting portion acts as a reinforcement, e.g., made of
metal, adapted to absorb all stresses, in particular the shearing forces, the

asymmetric compression forces of the condyles, and the forces produced by the
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asynchronous rolling and sliding movement, which could occur during all phases of
gait, walking, and running.

Advantageously, the interconnecting portion does not conflict with the
patellofemoral joint. In particular, preferably, the interconnecting portion does not
conflict at all with the joint between patella and femur, or interferes only at the limit
consisting of the trochlear condylar sulcus, in particular below it, to form, after the
resection of the condyles, a continuum between trochlear cartilage and femoral
condylar carter (i.e. the prosthesis).

Advantageously, the medial portion and the lateral portion are preferably
asymmetric.

Advantageously, along a same axis (i.e. parallel to the same axis), a length of the
first portion, in particular a maximum length of the first portion, is greater than a
length of the second portion, in particular of a maximum length of the second portion.
In other words, advantageously, the medial portion is longer than the lateral portion.
In particular, the aforesaid difference in length between the medial portion and the
lateral portion of the prosthesis of the invention is advantageous because it allows
preserving also the lateral inferior trochlear portion.

Anatomically, the lateral trochlear portion, in its distal or inferior expansion, or
downwards and posteriorly, in the anterior posterior direction, is wider than the
medial one. Therefore, with a prosthesis according to the invention, it is avoided to
intervening on all or substantially all the healthy lateral trochlea, which is therefore
laterally preserved in both anterior and inferior positions.

Advantageously, the joint between patella and femur can be restored in the best
manner after the implant of a prosthesis according to the invention.

More particularly, the articulation between femur and patella is respected, because
only the part of the lateral condyle is replaced without altering its lateral trochlear
portion.

Therefore, an advantageous technical effect of the prosthesis of the invention is to
allow the effective, in particular complete, replacement of both condyles and, at the
same time, to minimize, in particular, avoid, the resection of the lateral inferior

trochlear portion, and more generally of the native trochlea.
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Preferably, the difference in length, or height, between the medial portion and the
lateral portion is from 2 to 4 mm, preferably from 2.5 to 3 mm.

The prosthesis of the invention is particularly but not exclusively suitable in cases of
primitive (idiopathic) gonarthrosis, in particular when the patellar femoral
compartment is not subject to the pathology in progress.

Advantageously, the prosthesis of the invention is corrective, in all senses, of any
pathological alteration induced by osseocartilaginous wear, with no need of other
cardan constraint implementation; it is not a resurfacing-only prosthesis; and/or it is
not palliative of wear correction, as in the case of LCS prostheses, which have a
rotating plate.

The prosthesis of the invention provides, in particular, the elimination of the
incongruous and/or hybrid coupling between the metal trochlear shield (present in
the femoral carter of tricompartmental prostheses) and patellar cartilage; or the
elimination of the need for a polyethylene patellar prosthetic button against a metal
femoral shield (currently mandatory in the USA), resulting in the canceling out either
entirely or drastically 30% on average of patellar complications reported in the world
literature as present in all total knee prostheses (TKP).

Preferably, in all embodiments, the first portion and the second portion mutually
converge, particularly towards the anterior portion or area of the prosthesis,
preferably at an angle from 15° to 33°, e.g., from 27° to 33°. More particularly, the
longitudinal axis of the first portion and the longitudinal axis of the second portion
mutually converge, preferably at an angle from 15° to 33°, e.g., from 27° to 33°.

It is particularly advantageous that the first portion and the second portion mutually
converge because the anatomy of the knee is better respected.

The features of the prosthesis of the invention - in particular, the connection between
the medial and lateral condylar portions, the shape adapted to leave the native
trochlea at least partially uncovered, the difference in length between the medial and
lateral portions and their preferable convergence - synergistically also lead to further
advantages in addition to the preservation of the native trochlea, in particular the
native inferior lateral trochlear portion.

In particular, as mentioned, the prosthesis of the invention does not involve the

replacement of the patellofemoral joint. In other words, the prosthesis of the
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invention respects at most the patellofemoral joint and does not alter at all the
asymmetric distal native construction of the medial condyle with respect to the
higher one of the lateral condyle. Such a construction can be quantified in two
manners. angular and by millimetric difference. The angular value is obtained by
tangentially measuring the trochlear region forwards and the condyles, properly
referred to, posteriorly, as medial and lateral, respectively, intended as the distal
end of the femur as a whole. Under the same conditions, the millimetric difference
in height is calculated between two tangents parallel to the trochlear apexes in
relation to the straight line tangent of the posterior condyles. Advantageously, by
analogy of calculation, the asymmetry of millimetric height or angular size, in the
anterior-posterior direction, of the prosthesis of the invention "virtually” creates,
when compared to the rectangular resection shape, described by John Insall - and
either present or adopted or included by all the tricompartmental prosthetic models
currently in use - a rather trapezoidal resective shape. This geometric figure comes
out from a by necessity, but desired, asymmetric resection of the condyles as a
whole. It is calculated for this purpose to achieve an optimal native balance,
asymmetric per se, between the medial and lateral trochlea. In other words, the
constructive asymmetry of the two prosthetic condyles is necessary to restore
and/or respect the native centimetric asymmetry of the distal end of the femur when
measured, on the horizontal plane, in relation to the apex of the medial trochlea,
which will be lower or reduced, compared to the lateral one, higher or larger, for a
previously mentioned difference, in particular, of 2-4 mm or 2.5-3 mm.

The native asymmetry of the distal end of the femur, as a whole, is respected if the
medial condyle is resected in a higher or wider manner and the lateral one resected
in lower or less extended manner, or, otherwise said, it is adopted a prosthesis like
that of the invention, which, by design, has a higher or wider medial condyle, than
the lateral one, lower or less extended, on the anteroposterior plane. All this,
advantageously, does restore or faithfully reproduce the native form or restructures
the whole distal end of the femur in native form, ex novo.

The prosthesis of the invention fully respects the anatomy and the function of the
femoral quadriceps; it does respect and/or bring back to the absolute gaussian

normality the relationship between the medial and lateral condyle; it fully respects
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the normal alignment of the lower limbs; it respects and/or restores the normal
gaussian global axis of the lower limbs, in the three dimensions of the space, without
creating any frontal or sagittal pathological laxity, with restoration of the total
physiological flexion of the knee without further constructive artifacts inherent in the
prosthesis itself, as in the so-called high-flex prostheses.

Furthermore, particularly by virtue of its relative mini-invasiveness and the no need
for proximal patellar and femoral soft tissue releases, the prosthesis of the invention
allows reducing post-operative pain, blood loss, and therefore it can allow a better
quality of life in relation to any pathological form of knee osteoarthritis, mainly of so-
called "idiopathic" or primitive origin (the vast majority of forms present today) but
also secondary forms of polytrauma, infections and serious morphological
alterations of genetic, congenital and/or multifactorial origin.

The size of the prosthesis can be customized, e.g., in computerized mode and/or
the prosthesis can be implanted with the help of a robot.

The prosthesis of the invention is easier to implant, both compared to a
tricompartmental or to two unicompartmental or monocompartmental or to the so
called bi-mono prostheses.

The implant can be performed advantageously with no intentional and dangerous
medial release.

The prosthesis of the invention can be fixed to the femur by any fixing system. For
example, of cemented type, even with non-smooth surfaces; non-cemented; hybrid,
in particular with mixed anchorage systems, e.g. non-cemented tapers and "cement
wire" cemented surfaces; optionally cross-linked poly with added vitamin E and/or
titanium or steel reinforcements (or reinforcing elements); cross-linked or powdered
titanium (T-pore); tantalum powder with or without additional screws and/or grooves
and/or slots and/or various expansions; "all-poly" tapers and/or hydroxyapatite (HA)
coated and/or resorbable and non-resorbable screws also coated with
hydroxyapatite (HA).

The prosthesis of the invention is basically of CR (cruciate retaining) type, i.e., it
allows the preservation of the posterior cruciate ligament (PCL) but its implantation
is possible with sacrifice and/or replacement and/or substitution of PCL,

substantially in any manner, and therefore it can be of PS (posterior stabilized) type.
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The prosthesis of the invention is advantageously able to bring the knee back to
normal, in particular, biomechanically speaking.

The prosthesis of the invention also allows reducing the length of the fixing pegs
and reducing the number and size of the instruments for the implantation, and
allows, in general, an overall reduction in term of costs and implant time.
Furthermore, the prosthesis, drastically, does allow reducing and/or eliminating the
causes of cartilage wear, and therefore having, subsequently, a very positive effect
- reduction and/or elimination - on the causes of wear of the prosthetic polyethylene;
improving the tribological features; achieving a secure earlier popularization of knee
prostheses (particularly at about forty years of age as onset disease); facilitating any
subsequent re-prostheses; improving implant technology at once either under
guidance and allows specialist-free implants with online computerized or software-
guided remote assistance by means of an application; speeding up the implantation
operation and reducing complications, both during and after the operation.

In this description, the terms "anterior" and "posterior" are used with reference to
the implanted prosthesis when the knee is in extension. In orthostasis, an "anterior"
part is inferior; and a "posterior" part remains posterior.

Further features and advantages of the present invention will become more
apparent in light of the detailed description of preferred, but not exclusive
embodiments.

The dependent claims describe particular embodiments of the invention.

Brief description of the drawings

The description of the invention refers to the accompanying drawings, which are
provided by way of non-limiting example, in which:

Figure 1 shows a perspective view of an example of a left knee prosthesis according
to the invention;

Figure 2 shows a front view of the anterior side of the prosthesis in Figure 1;
Figure 3 shows a view of the posterior side of the prosthesis in Figure 1;

Figure 4 shows a side view of the prosthesis in Figure 1;

Figure 5 shows another front perspective view of the prosthesis in Figure 1;

Figure 6 shows another posterior perspective view of the prosthesis in Figure 1;

Figure 7 shows another posterior perspective view of the prosthesis in Figure 1;
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Figure 8 shows a perspective view of the anterior side of another example of a left
knee prosthesis according to the invention;

Figure 9 shows a perspective view of another side, in particular of the posterior side,
of the prosthesis in Figure 8;

Figure 10 shows a phantom of the prosthesis in Figure 1 implanted.

The same elements or parts have the same reference numerals.

Description of exemplary embodiments of the invention

Examples of bicompartmental prosthesis 100, 100", or more particularly a bicondylar
prosthesis 100, 100’, according to the invention, are described with reference to the
Figures.

In particular, Figures from 1 to 7 show a first example of a left knee prosthesis 100
and Figures 8 and 9 show a second example of a left knee prosthesis 100'".
Although left knee prostheses are shown, the invention also relates to right knee
prostheses. Those skilled in the art will be able to construct right knee prostheses
according to the invention in light of this description.

The prosthesis 100, 100" of the invention is, in particular, a prosthesis configured to
be implanted in a human being.

The prosthesis 100, 100' is, in particular, a femoral knee prosthesis, also referred to
as a femoral component or femoral carter.

In all embodiments, the bicompartmental knee prosthesis 100, 100' is adapted to be
fixed to a femur and comprises:

- a first portion 1, 1' adapted to define a medial or internal femoral condyle, in
particular, adapted to define a medial or internal femoral condyle, completely or
partially (i.e., at least partially);

- a second portion 2, 2' adapted to define a lateral or external femoral condyle, in
particular, adapted to define a lateral or external femoral condyle, completely or
partially (i.e., at least partially);

- an interconnecting portion 3, 3' which integrally connects the first portion 1, 1" and
the second portion 2, 2' to each other;

the bicompartmental prosthesis 100, 100’ being shaped so as to be adapted to leave
the native trochlea uncovered, at least partially, when the prosthesis 100, 100’ is

implanted.
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The prosthesis 100, 100" is defined as bicompartmental because it is adapted to
replace, in particular to replace only, the femoral part, in particular the inferior and
posterior, of two of the three knee compartments, namely the medial femoral
compartment and the lateral femoral compartment.

Preferably, the prosthesis 100, 100" is shaped, or configured, to be adapted to leave
at least 90% of the native trochlea uncovered, e.g., 90% to 100%. In other words,
once the prosthesis 100, 100' has been implanted, all or most of the trochlear
surface is not covered by the prosthesis 100, 100' and only a smaller portion of the
trochlea can optionally be covered by the prosthesis 100, 100'. In particular, only
the more distal or inferior portion of the trochlea, more particularly the portion
extending up to 3 or 4 mm around the anterior inferior intertrochlear groove, may
optionally be covered by the prosthesis 100, 100', in particular by the prosthesis
100.

The prosthesis 100 shown in Figures 1 to 7, in particular, is shaped to leave at least
90% of the trochlea (or trochlear surface) uncovered, e.g., about 90%. In other
words, the prosthesis 100 covers at most 10% of the trochlea, e.g., it covers 10% of
the trochlea. However, in variants not illustrated, the prosthesis 100 is shaped to
leave the native trochlea completely (i.e. 100%) uncovered.

The prosthesis 100' shown in Figures 8 and 9 is, in particular, shaped so as to be
adapted to leave the native trochlea completely (i.e. 100%) uncovered. However, in
variants not shown, the prosthesis 100' is shaped to leave less than 100% of the
trochlea uncovered, and preferably at least 90% of the trochlea.

The prosthesis 100, 100" comprises an outer surface and an inner surface, opposite
to each other. The inner surface is, in particular, destined to face the femur.
Preferably, the first portion 1, 1' and the second portion 2, 2' each have a thickness
from 6 to 8 mm. Such a thickness is, in particular, the distance between the inner
surface of the first portion 1, 1' and the outer surface of the first portion 1, 1', and
similarly for the second portion 2, 2'.

The outer surface of the first portion 1, 1' is adapted to define at least part of a medial
femoral condyle, and the outer surface of the second portion 2, 2' is adapted to

define at least part of a lateral femoral condyle.
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Therefore, the outer surface of the first portion 1, 1' and the outer surface of the
second portion 2, 2' are at least partially convex, in particular predominantly or
completely convex, more particularly on the two frontal and sagittal planes.

The first portion 1, 1' is in particular adapted to cover, at least partially, the resection
of a medial femoral condyle, and the second portion 2, 2' is particularly adapted to
cover, at least partially, the resection of a lateral femoral condyle.

The first portion 1, 1' and the second portion 2, 2' comprise a respective end part
11, 21, 11", 21', also referred to as posterior parts or posterior end parts. The two
end parts 11, 21, 11’, 21’ are destined to be posterior parts of the prosthesis 100,
100' when it is implanted, being particularly posterior when the knee is in extension.
The first portion 1, 1' and the second portion 2, 2' further comprise a respective
anterior part 116, 216, 116', 216", or anterior end part. The two end parts 116, 216,
116', 216" are destined to be anterior parts of the prosthesis 100, 100" when it is
implanted, being in particular anterior when the knee is in extension. In general,
when the prosthesis 100, 100' is implanted, the two end parts 116, 216, 116', 216'
are destined to be proximal with respect to the trochlea and the two end parts 11,
21, 11", 21" are destined to be distal with respect to the trochlea. Therefore, the end
parts 116, 216, 116', 216' may also be named "proximal parts" with respect to the
trochlea and the end parts 11, 21, 11", 21' may also be named "distal parts" with
respect to the trochlea.

The part of the first portion 1, 1' extending between the posterior end part 11, 11"
and the anterior end part 116, 116" is indicated with reference numeral 114, 114
(Figures 6, 7, and 9).

The part of the second portion 2, 2' which extends between the posterior end part
21, 21" and the anterior end part 216, 216' is indicated by reference numeral 214,
214' (Figures 6, 7, and 9).

The parts 114, 114°, 214, 214’ are also named chanfreins (in French).

Along an axis X, the first portion 1, 1' has a length, in particular a maximum length,
indicated by the reference symbol d1 (Figures 3 and 4). Along the same X axis, the
second portion 2, 2' has a length, in particular a maximum length, indicated by

reference symbol d2.
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The length d1 is advantageously greater than the length d2. Preferably, the
difference in length between the length d1 and the length d2 is from 2 to 4 mm,
preferably from 2.5 to 3 mm. In other words, the first portion 1, 1', i.e. the medial
portion, has a length d1, or height, greater than the length d2 of the second portion
2, 2', i.e. the lateral portion.

Advantageously, as explained above, such a difference in length allows the
preservation of the inferior lateral part of the trochlea (i.e. the native lateral inferior
trochlear portion) and allows the best possible restoration of the patellofemoral joint
after implanting a prosthesis according to the invention.

In particular, the anterior end part 216, 216' of the second portion 2, 2' is lower than
the anterior end part 116, 116' of the first portion 1, 1'. In other words, the anterior
end part 116, 116" of the first portion 1, 1' protrudes with respect to the anterior end
part 216, 216' of the second portion 2, 2".

Preferably, the length d1 is from 3.5 to 6 cm (i.e. from 35 to 60 mm) and/or the length
d2 is from 3.1 to 5.8 cm (i.e. from 31 to 58 mm).

The axis X along which the two lengths d1, d2 are measured is, in particular, an axis
perpendicular to the tangent t0 to the outer surface of the end parts 11, 21, 11', 21'
and to the tangent t1, t2 to the anterior end part 119, 219 of the first portion 1, 1" and
of the second portion 2, 2', respectively. In particular, the aforementioned axis X is
straight. Said tangents t1 and t2 are distinct from each other. Said tangents t0, t1,
t2, or tangent lines, are preferably parallel to one another.

More particularly, for the first portion 1, 1', the tangent tO at the posterior end 118 of
the end portion 11, 11' and the tangent t1 at the anterior end 119 of the first portion
1, 1" are considered.

Similarly, for the second portion 2, 2', the tangent tO at the posterior end 218 of the
end portion 21, 21' and the tangent t2 at the anterior end 219 of the second portion
2, 2" are considered.

Preferably, but not exclusively, the tangent tO is tangent to both the posterior end
part 11, 11' and the posterior end part 21, 21'. In this case, the posterior end part
11, 11" and the posterior end part 21, 21' are substantially at the same level.
Preferably, the anterior end 119 and the anterior end 219 are convex or at least

partially convex, particularly towards the outside.
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The anterior end 119 and the anterior end 219 define an end edge of the first portion
1, 1" and the second portion 2, 2', respectively, and this edge is convex or at least
partially convex.

In more general terms, preferably the axis X along which the two lengths d1, d2 are
measured extends from a posterior to an anterior area of the prosthesis, in particular
when the knee is in extension. In particular, the posterior area of the prosthesis 100,
100" comprises the posterior end parts 11, 21, 11", 21'; and the anterior area
comprises the anterior end parts 116, 216, 116', 216"

Preferably, the first portion 1, 1' and the second portion 2, 2' mutually converge,
particularly towards the anterior portion or area of the prosthesis 100, 100
preferably at an angle of 15° to 33°, e.g., from 27° to 33°. More particularly, the
longitudinal axis of the first portion 1, 1° and the longitudinal axis of the second
portion 2, 2’ converge, preferably with an angle from 15° to 33°, e.g., from 27° to
33°.

It is particularly advantageous that the first portion 1, 1" and the second portion 2, 2’
converge, as the anatomy of the knee is best respected.

The first portion 1, 1', the second portion 2, 2' and the interconnecting portion 3, 3'
form a single monolithic component.

Preferably, the prosthesis 100, 100' is made of metal and/or polymer material. For
example, the prosthesis 100, 100' can be made of steel or titanium. Preferably, the
prosthesis 100, 100" is made of Cr-Co-Mo alloy, optionally Nickel-free. The
prosthesis 100, 100' can also be made, for example, of polymer material, e.g., such
as polyethylene, with a metal inner core, e.g., made of steel or titanium.

The interconnecting portion 3, 3' extends, in particular, transversally, to the first
portion 1, 1" and the second portion 2, 2".

Preferably, there is provided only one interconnecting portion 3, 3' which integrally
connects the first portion 1, 1' and the second portion 2, 2' to each other.

The remaining part of the gap between the first portion 1, 1' and the second portion
2, 2'is preferably empty.

The interconnecting portion 3, 3' has a thickness (shown for example in Figure 8 by
reference symbol “s”) preferably from 3 to 8 mm, e.g., from 5to 8 mm or from 3t0 5

mm or from 3 to 6 mm.
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In particular, the thickness of the interconnecting portion 3 is preferably from 5 to 8
mm and the thickness “s” of the interconnecting portion 3' is preferably from 3 to 5
mm or from 3 to 6 mm.

The thickness is measured along a transverse axis, in particular orthogonal, to the
inner surface and/or the outer surface of the interconnecting portion 3, 3’. In other
words, the thickness of the interconnecting portion 3, 3', substantially, corresponds
to the distance between the inner surface and the outer surface of the
interconnecting portion 3, 3.

Optionally, the inner surface of the interconnecting portion 3, 3' is convex, preferably
having a thickening which provides greater structural strength. For example, the
inner surface of the interconnecting portion 3 may comprise a spherical cap-shaped,
e.g., hemispherical, part.

The interconnecting portion 3' can be shaped, for example, like a parallelepiped,
and in this case, preferably the thickness “s” is from 3 to 5 mm, or it can be shaped
like a cylinder, and in this case, preferably the thickness “s” is from 3 to 6 mm and
corresponds to the diameter of the cylinder.

The interconnecting portion 3, 3' has a height d3, d3' (Figures 3 and 8), in particular,
perpendicularly to the thickness, preferably, from 4 to 16 mm, e.g., from 8 to 16 mm
or from 4 to 8 mm.

In particular, the interconnecting portion 3 has preferably a height d3 from 8 to 16
mm, and the interconnecting portion 3' has preferably a height d3' from 4 to 8 mm
(e.g., when it is parallelepiped shaped) or from 3 to 6 mm (e.g., when it is cylinder-
shaped).

In the example shown in Figures from 1 to 7, the interconnecting portion 3 is distal
from the end parts 11, 21. In particular, preferably, the interconnecting portion 3
extends between the two anterior end parts 116, 216, preferably joining them.
Preferably, in this example, the height d3 (Figure 3) is measured along the same
axis X along which lengths d1 and d2 are measured.

Preferably, in this example, the interconnecting portion 3 is destined to occupy, the
high cartilage connection space of the intertrochlear groove. In particular, the
interconnecting portion 3 is preferably adapted not to conflict with the patellofemoral

joint or, at most, just at the Ilimit consisting of the condylar-trochlear
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osseocartilaginous sulcus, or below it, in particular to preserve, after resection, a
continuum between trochlear cartilage and the prosthesis 100.

Preferably, between the first portion 1 and the second portion 2 there are two inlets
311, 312, or grooves, opposite to each other.

The inlet 311 is particularly shaped to follow the curvilinear course of the
intertrochlear groove, in particular of its anterior and inferior part of the trochlea.
The inlet 312 is particularly shaped so as not to conflict with the posterior cruciate
ligament (PCL) in the insertion proximal to the femur (anteromedial).

The inlet 311 is delimited, at least partially, by a surface portion 31 of the
interconnecting portion 3, and the inlet 312 is delimited, at least partially, by another
surface portion 32 of the interconnecting portion 3. The surface portion 31 and the
surface portion 32 are opposite to each other. The surface portion 31 is substantially
concave and/or the surface portion 32 is substantially concave. Preferably, the
surface portions 31, 32 have opposite concavities and are, preferably, asymmetric.
In this example, the aforesaid height d3 corresponds to the distance between the
surface portion 31 and the surface portion 32 of the interconnection portion 3, and
is preferably from 8 to 16 mm.

In the example shown in Figures 8 and 9, the interconnecting portion 3' is proximal
to the end parts 11', 21'. In particular, preferably, the interconnecting portion 3'
extends between the end parts 11', 21', and, in particular, joins them.

In all embodiments, preferably, the prosthesis 100, 100' comprises at least two fixing
pegs 41, 42, 43, 44 to fix the prosthesis 100, 100' to the femur. In particular, the first
portion 1, 1" and the second portion 2, 2' each comprise at least one fixing peg 41,
42, 43, 44,

Preferably, the first portion 1, 1" is provided with two fixing pegs 41, 42 and the
second portion 2, 2' is provided with two fixing pegs 43, 44.

With reference to the first portion 1, 1', the peg 42 is proximal to the end portion 11,
11" and the peg 41 is distal from the end portion 11, 11'. Preferably, the peg 42
extends from the inner surface of part 114, 114' (Figures 4, 6, 7 and 9), and
preferably the peg 41 extends from the inner surface of the anterior end part 116,
116",
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With reference to the second portion 2, 2', the peg 44 is proximal to the end portion
21, 21" and the peg 43 is distal from the end portion 21, 21".

Preferably, the peg 44 extends from the inner surface of part 214, 214", and
preferably the peg 43 extends from the inner surface of the anterior end part 216,
216"

The peg 41 and the peg 42 are preferably parallel to each other; and the peg 43 and
the peg 44 are preferably parallel or substantially parallel to each other. Preferably,
the pegs 41, 42, 43, and 44 are parallel to one another.

Each peg 41, 42, 43, 44 extends transversely from the inner surface of the
prosthesis 100, 100'. In particular, preferably, the pin 42 forms an acute angle a
(Figure 4), e.g., from 25° to 30°, with the surface from which it extends, said acute
angle being proximal to the end portion 11, 11'. Similarly, the peg 44 forms an acute
angle, e.g., from 25° to 30° with the surface from which it extends, said acute angle
being proximal to the end portion 21, 21'. Preferably, each peg 41, 42, 43, 44 has a
length from 8 to 12 mm, e.g., equal to or about 10 mm. The length of a peg 41, 42,
43, 44 is measured from its base at the inner surface of the prosthesis 100, 100', at
its distal end from the inner surface of the prosthesis 100, 100'.

The thickness, or diameter, of each peg 41, 42, 43, 44 is preferably from 4 to 8 mm,
e.g., about or equal to 5 mm.

Pegs 41, 42, 43, 44 may have various shapes, e.g., cylindrical, morse taper, or with
a plurality of flanges, e.qg., three, four, five, or more flanges.

In all embodiments, preferably, no inner surface portion of the prosthesis 100, 100’
faces the inner surface of said end parts 11, 21, 11', 21'. In particular, no portion of
the inner surface of the first portion 1, 1' faces the inner surface of the end part 11,
11" and no portion of the inner surface of the second portion 2, 2' faces the inner
surface of the end part 21, 21'. Only the pegs 41, 42, 43, 44, e.g., the pegs 42, 44,
may optionally face the end portion 11, 11" and the end portion 21, 21', respectively.
Preferably, the inner surface of the posterior end portion 11, 11' forms an angle B
with the inner surface of the anterior end portion 116, 116' (Figure 4) greater than
or equal to 87°, e.g., from 87° to 90° or from 87° to 89° or from 88° to 90° or 88° to
89°.
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Said angle B is, in particular, an angle the vertex of which is proximal to the lateral
surface and therefore distal from the inner surface of the prosthesis 100, 100'.
Similarly, the inner surface of the end portion 21, 21' also forms, with the inner
surface of the anterior end portion 216, 216" an angle greater than or equal to 87°,
e.g., from 87° to 90° or from 87° to 89° or from 88° to 90° or from 88° to 89°,
preferably equal or substantially equal to said angle .

The width of the aforesaid angle, inter alia, advantageously allows the presence of
two fixing pegs 41, 42, 43, 44 for each portion 1, 1', 2, 2'. The presence of two fixing
pegs 41, 42, 43, 44 for each portion 1, 1', 2, 2', advantageously allows obtaining the
pegs 41, 42, 43, 44 with a limited length.

In all the embodiments, preferably, the radius of curvature of the outer surface of
the first portion 1, 1' is substantially unique, both frontally and sagittally, and has
preferably an average value from 2.2 to 2.6 cm, e.g., about 2.5 cm. The same
applies for the second portion 2, 2'.

Optionally, only part of the outer surface of each end portion 11, 11°, 21, 21’ has a
different, and in particular smaller, radius of curvature than the radius of curvature
of the remaining part of the first portion 1, 1' and of the second portion 2, 2'.

An important advantage of a prosthesis 100 according to the invention can be
appreciated in Figure 10, where the phantom of an implanted left prosthesis is
shown. A similar result can be achieved by means of a prosthesis 100’

It is worth noting, in particular, that the anterior end part 216 of the second portion
2 is at a distal height or level than the anterior end part 116 of the first portion 1 (as
explained above).

The trochlea is indicated by reference numeral 300.

The dome 301 of the trochlea 300 is at the first portion 1; and the dome 302 of the
trochlea 300 is at the second portion 2.

Advantageously, the prosthesis 100 allows keeping the dome 302 at a higher height
or level than the dome 301. This is particularly advantageous because the natural
anatomy of the knee is actually respected.

All known prostheses, on the other hand, in particular tricompartmental prostheses,
imply the undesirable and disadvantageous risk that - once the prosthesis has been

implanted - the dome 301 will be at an equal or greater height than the dome 302
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(a condition that causes at least 30% of the prosthesis revisions, as widely reported

in the world scientific literature).
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CLAIMS

1. A bicompartmental knee prosthesis (100, 100'), or bicondylar prosthesis, adapted
to be fixed to a femur, the prosthesis (100, 100') comprising

a medial portion (1, 1') adapted to define at least part of a medial femoral condyle;
a lateral portion (2, 2') adapted to define at least part of a lateral femoral condyle;
an interconnecting portion (3, 3') which integrally connects the medial portion (1, 1')
and the lateral portion (2, 2') to each other;

the prosthesis (100, 100') being shaped so as to be adapted to leave the native
trochlea at least partially uncovered;

wherein said medial portion (1, 1') and said lateral portion (2, 2') of the prosthesis
(100, 100'") comprise a respective posterior end part (11, 21, 11", 21"); said posterior
end parts (11, 21, 11", 21") being destined to be posterior parts of the prosthesis
(100, 100"), when it is implanted and the knee is in extension;

wherein the medial portion (1, 1') and the lateral portion (2, 2') comprise a respective
anterior end part (116, 116°, 216, 216’), destined to be anterior parts of the
prosthesis (100, 100", when it is implanted and the knee is in extension;

wherein the posterior end part (11, 11°) of the medial portion (1, 1’) has a posterior
end (118) and the posterior end part (21, 21°) of the lateral portion (2, 2°) has a
posterior end (218);

wherein the anterior end part (116) of the medial portion (1, 1°) has an anterior end
(119) and the anterior end part (216) of the lateral portion (2, 2°) has an anterior end
(219);

characterized in that, along a same axis (X), a length (d1) of the medial portion (1,
1') is greater than a length (d2) of the lateral portion (2, 2'),

so that when the prosthesis (100, 100°) is implanted said anterior end (219) of the
lateral portion (2, 2’) is more distal than said anterior end (119) of the medial portion
(1, 1);

said axis (X) being an axis

perpendicular to a tangent (10) to an outer surface of each of said posterior end parts
(11,21, 11", 21",

and perpendicular to the tangents (i1, t2) to the anterior end (119, 219) of the medial
portion (1, 1') and of the lateral portion (2, 2'), respectively.
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2. A prosthesis (100, 100") according to claim 1, shaped so as to be adapted to leave
at least 90% of the native trochlea uncovered.

3. A prosthesis (100, 100") according to claim 1 or 2, shaped so as to be adapted to
leave the native trochlea completely uncovered.

4. A prosthesis (100, 100") according to any one of the preceding claims, wherein
the medial portion (1, 1') and the lateral portion (2, 2') mutually converge towards an
anterior portion or area of the prosthesis (100, 100').

5. A prosthesis (100, 100") according to claim 4, wherein the medial portion (1, 1)
and the lateral portion (2, 2') mutually converge towards the anterior portion or area
of the prosthesis (100, 100').with an angle from 15° to 33° or from 27° to 33°.

6. A prosthesis (100, 100") according to any one of the preceding claims, wherein
said medial portion (1, 1'), said lateral portion (2, 2'} and said interconnecting portion
(3, 8') form a single monolithic component.

7. A prosthesis (100, 100"} according to any one of the preceding claims, wherein
said length (d1) of the medial portion (1, 1') is from 2 to 4 mm or from 2.5 to 3 mm
greater than said length (d2) of the lateral portion (2, 2').

8. A prosthesis (100) according to any one of the preceding claims, comprising only
one interconnecting portion (3, 3') which integrally connects the medial portion (1,
1'} and the lateral portion (2, 2') to each other.

9. A prosthesis (100, 100"} according to anyone of the preceding claims , wherein
no inner surface portion of the prosthesis (100, 100") faces the inner surface of said
posterior end parts (11, 21, 11", 21").

10. A prosthesis (100) according to anyone of the preceding claims, wherein each
anterior end part (116, 116°, 216, 216’) forms an angle (B) greater than or equal to
87° with the respective posterior end part (11, 21', 11', 21").

11. A prosthesis (100) according to claim 10, wherein said angle () is from 87° to
90°.

12. A prosthesis (100) according to any one of the claims, wherein said
interconnecting portion (3) is distal from said posterior end parts (11, 21).

13. A prosthesis (100') according to any one of the claims from 1 to 11, wherein said
interconnecting portion (3") is proximal to said posterior end parts (11', 21');
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preferably wherein said interconnecting portion (3') extends between said posterior
end parts (11, 21').

14. A prosthesis (100, 100") according to any one of the preceding claims, wherein
said axis (X), along which said length (d1) of the medial portion (1, 1') and said
length (d2) of the lateral portion (2, 2') are measured, extends from a posterior area
to an anterior area of the prosthesis (100, 100", in particular, when the knee is in
extension.

15. A prosthesis (100, 100"} according to any one of the preceding claims, wherein
said length (d1) of the medial portion (1, 1') is from 3.5 to 6 cm and/or said length
(d1) of the lateral portion (2, 2') is from 3.1 to 5.8 cm.

16. A prosthesis (100) according to any one of the preceding claims, wherein a first
inlet (311) and a second inlet (312) opposite to each other are provided between the
medial portion (1) and the lateral portion (2); preferably wherein the first inlet (311)
is delimited, at least partially, by a first surface portion (31) of the interconnecting
portion (3), and the second inlet (312) is delimited, at least partially, by a second

surface portion (32) of the interconnecting portion (3).
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