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Title: RETRACTOR

(57) Abstract: The invention relates to a retractor for shoulder surgery. The
retractor comprises a handle, an operating portion, and a curved body. In a

I<L.

Fig.1

side view, the handle, the curved body, and the operating portion each define
amean line, wherein: - the mean line of the curved body extends along an arc
¢, - the mean line of the handle is tangent to the arc ¢, - the mean line of the
operating portion defines a concavity opposed to the concavity of the arc ¢;
- the operating portion comprises a retraction segment and one rest segment
comprising a tip; and - the extension of the circular arc ¢ intersects the rest
segment. In a front view, the curved body defines an opening comprising a
proximal portion having width 7 and a distal portion having width L, wherein
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RETRACTOR

DESCRIPTION

The present invention relates to a surgical retractor, in particular a surgical
retractor for surgery of the shoulder.

In orthopaedic surgery in general, and surgery of the shoulder in particular,
the use is known of retractors to allow the surgeon, once the skin incision
has been made, to move the soft tissues laterally so as to expose the
portions of bone on which the surgery is to be performed. By way of
example, in the implantation of a joint prosthesis, various procedures are
necessary in which the soft tissues need to be moved away from the
operating field in order to allow an adequate vision of the bones and not to
unnecessarily injure the soft tissues themselves.

More specifically, the shoulder prosthesis is intended to replace the head
of the humerus on one side and the glenoid cavity (or glena) on the other
side with artificial products. For this purpose, the surgeon must prepare
both parts to accommodate the two portions of the prosthesis.

Typically, preparation requires that each bone be made regular and
shaped to properly accommodate the respective prosthetic part. This is
usually done with a specific orthopaedic reamer operated by the surgeon
by hand.

Specifically, as regards the preparation of the glena, all the soft tissues
surrounding it and the head of the humerus, previously released from the
joint, must be temporarily moved aside from the operating field.

In order to move the soft tissues, instruments called retractors are
commonly used. Retractors of a known type have a body shaped in such a
way as to facilitate the leverage action that they must perform to move the
soft tissues aside. The body of the known retractors consists of a single
metal sheet suitably shaped to define a handle portion, provided with one
or more holes, and a rest portion, provided with one or more tips. The tips
of the rest portion are intended to grip the surface of the bone to prevent

the retractor from sliding or moving while the surgeon levers it to move the
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soft tissues. In turn, the holes provided in the handle area allow the
surgeon to secure the retractor in position, either by coupling a special
traction device or — more often — by inserting a finger into it.

These retractors, although widely used and appreciated, are not without
drawbacks. In fact, the curve defined by the retractor body in proximity of
the rest portion means that a part of the retractor remains very close to the
site where the bone to be reamed is situated. Clearly, with the retractor are
also the soft tissues that rest on it and that are therefore very close to the
area of use of the reamer. This situation, which arises because of the
particular shape of the known retractors, entails a number of risks.

If the surgeon, while using the reamer, leaves the retractor in the position
described, then there is a risk that the reamer may cause injury to the
surrounding soft tissues and/or that the reamer or the handle thereof may
inadvertently touch the retractor body. This involuntary contact implies, in
addition to any damage to the device itself, a sudden deviation of the
reamer from the desired trajectory and therefore the risk of potential
further damage to the surrounding tissues.

To avoid these undesirable eventualities, the surgeon can further displace
the soft tissues and retractor itself by forcing the leverage action. This
solution implies a state of effort for the surgeon which, although localized,
is quite high and often difficult to maintain for as long as necessary. The
consequence is often muscle fatigue, which can lead to a limitation of the
quality of the surgery. In addition, by arbitrarily forcing the displacement of
the soft tissues, the surgeon may inadvertently cause strain to the same.
Lastly, in known retractors, the handle portion made from the metal sheet
does not guarantee adequate gripping ergonomics and can easily slide out
of the surgeon's hand.

The object of the present invention is therefore to overcome the
drawbacks highlighted above in relation to the prior art.

In particular, one task of the present invention is to provide a retractor that
allows soft tissues to be moved away from the operating site in an easy
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and controlled manner.

A further task of the present invention is to provide a retractor that allows
easy use of the reamer, avoiding accidental contact with it.

Such purpose and tasks are achieved by a retractor according to claim 1.
For a clearer understanding of the invention and its advantages, some
examples of non-limiting embodiments thereof are described below, with
reference to the appended drawings, wherein:

— Figure 1 shows a front-side perspective view of a retractor according to
the invention;

— Figure 2 shows a side view of the retractor in figure 1;

- Figure 3 shows a front view of the retractor in figure 1;

— Figure 4 shows another side view of the retractor in figure 1;

— Figure 5 shows a view of the cross-section obtained along line V-V in
figure 4;

— Figure 6 shows a view of the cross-section obtained along line VI-VI in
figure 4;

— Figure 7 shows an enlarged view of the detail indicated as VIl in figure 4;
— Figure 8 shows a view similar to that of figure 7 of a detail according to a
different embodiment of the retractor;

— Figure 9 shows a side view of a retractor according to the invention while
acting in conjunction with a surgical reamer;

— Figure 10 shows a front view of a retractor according to the invention
while acting in conjunction with a surgical reamer;

— Figure 11 shows a rear-side perspective view of a retractor according to
the invention and of a surgical reamer while operating on the glenoid
cavity of a patient; and

— Figure 12 shows a front-side perspective view of a retractor according to
the invention and of a surgical reamer while operating on the glenoid
cavity of a patient.

The invention relates to a retractor 20 for use in orthopaedic shoulder
surgery, comprising a proximal handle 22, a distal operating portion 24,
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and a curved body 26 connecting the proximal handle 22 to the distal
operating portion 24. In a side view of the retractor 20, the handle 22, the
curved body 26, and the operating portion 24 each define a respective
mean line, wherein:

- the mean line of the curved body 26 mainly develops along a circular arc
C,

- the mean line of the handle 22 is tangent to the circular arc c,

- the mean line of the operating portion 24 is a polyline comprising straight
and/or curved segments and defines a concavity opposed to the concavity
of the circular arc c;

- the operating portion 24 comprises at least one retraction segment 30
and one rest segment 34 comprising at least one tip 36; and

- the extension of the circular arc c intersects the rest segment 34.

In addition, in a front view of the retractor 20, the curved body 26 defines
an elongated opening 38 comprising a first proximal portion 380 having a
first width / and a second distal portion 382 having a second width L,
wherein /< L.

Within this discussion, some terminological conventions have been
adopted in order to make reading easier and simpler. These terminological
conventions are clarified below with reference to the appended drawings.
The term “proximal” refers to a position that, in the correct use of the
retractor 20, is relatively close to the surgeon. Similarly, the term "distal”
refers to a position relatively far from the surgeon.

Hereinafter, the terms “front”, “anterior”, “in front of” and the like intuitively
refer to the part of the retractor 20 that is within the surgeon’s view during
use. As the person skilled in the art will clearly understand, the particular
shape of the retractor 20 implies that there are actually different directions
from which a front view is obtained. For the purposes of this discussion,
however, a distinction between the different front views is not necessary.
Examples of front views are provided in the attached figures 3 and 8.

As a consequence of the aforesaid, the terms “lateral”, “side” and the like
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mean the part of the retractor 20 viewed from a direction perpendicular to
all the directions from which a front view is obtained. Examples of side
views are provided in the appended drawings 2, 4 and 7.

Lastly, the terms “rear”, “behind" and the like refer to the part of the
retractor 20 opposite to the front.

The mean line of the retractor 20 defines overall two different concavities.
The first concavity is that of the arc of circumference ¢ which approximates
the mean line of the curved body 26. This first concavity, as can be seen
in the appended drawings and in view of the conventions adopted in this
description, is facing backwards. The second concavity is that defined by
the polyline representing the mean line of the operating portion 24. This
second concavity, being opposite the first, faces forward.

According to a number of embodiments, the curved body 26 and the
operating portion 24 are obtained from a single, suitably shaped, metal
sheet. For this reason, it is possible that the distinction between the curved
body 26 and the operating portion 24 is not a physical distinction but rather
a logical distinction, deriving simply from the different function they
perform. By way of example, the boundary between the curved body 26
and the operating portion 24 may be identified where the concavity of the
mean line 20 changes direction.

The arc of circumference c¢ approximating the mean line of the curved
body 26 preferably has a radius of between 15 cm and 30 cm, even more
preferably between 20 cm and 25 cm. Moreover, the same arc of
circumference covers an angle d preferably in the range of 60° to 75°,
even more preferably in the range of 65° to 70° (see in this regard figure
4).

As already mentioned, the operating portion 24 comprises at least one
retraction segment 30 and one rest segment 34. The retraction segment
30 branches off the curved body 26 and extends rearwards. The operating
portion 24 then comprises a rest segment 34 that is provided with at least
one tip 36, preferably two tips 36. The tips 36 are shaped, in a known
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manner, to grip the surface of the glenoid bone 100 and thereby prevent
the retractor 20 from sliding or moving during use. See in this regard figure
11 which clearly shows how the tips 36 rest firmly on the back of the glena
100.

According to some embodiments, the operating portion 24 further
comprises an intermediate segment 32 between the retraction segment 30
and the rest segment 34. An embodiment of the retractor 20 in which the
operating portion 24 does not comprise the intermediate segment 32 is
shown in figure 8. Embodiments of the retractor 20 in which the operating
portion 24 also comprises the intermediate segment 32 are shown in all
the other figures.

Preferably, the retraction segment 30, the rest segment 34 and, if present,
the intermediate segment 32 are connected together by curves, so as to
avoid corners. Preferably therefore, as a whole, the mean line of the
operating portion 24 is a polyline comprising substantially straight parts
(the mean lines of the retraction segment 30, the rest segment 34 and, if
present, the intermediate segment 32) and decidedly curved parts (the
connections between the various segments).

As can be seen in particular in the embodiment in figure 7, the mean line
of the retraction segment 30 defines an angle 3 with the mean line of the
distal segment of the curved body 36. The angle B may also be
understood as the angle between the mean line of the retraction segment
30 and the tangent to the arc of circumference c in the distal segment of
the curved body 36. In particular, the angle B is preferably in the range of
80° to 150°.

Moreover, again with reference to figure 7, the mean line of the retraction
segment 30 preferably defines an angle a with the mean line of the rest
segment 34. In particular, the angle a is preferably in the range of 0° to
90°.

The retraction segment 30 and thus the entire operating portion 24 extend
rearwards from the curved body 26 of the retractor 20. The extent of this
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rearward extension A is defined below with particular reference to figures 7
and 8. Given the complexity of the shape of the operating portion 24 as a
whole, and the possible variants that may be envisaged, in order to
provide a unique and repeatable measurement of the rearward extension,
A is considered here as the maximum footprint of the operating portion 24
in the direction perpendicular to the curved body segment 26 immediately
adjacent. In figures 7 and 8, the measurement A is clearly indicated: it
extends between the front tangent to the final segment of the curved body
26 and the rear tangent to the rearmost point of the operating portion 24.
Preferably the measurement A is between 8 mm and 35 mm, even more
preferably between 20 mm and 30 mm. Figure 9 clearly shows how the
safe use of a reamer 90 depends directly on the measurement A.

Figure 7 shows an embodiment of the operating portion 24 also
comprising the intermediate segment 32 and further shows the
measurement B. Preferably the measurement B is between 0 mm and 30
mm, even more preferably between 10 mm and 20 mm. As the person
skilled in the art will clearly understand, the particular case in which B
equals 0 mm is equivalent to the case shown in figure 8 in which the
intermediate segment 32 is absent.

As already explained above, the retractor 20 according to the invention
also comprises the elongated opening 38. According to some
embodiments, the elongated opening 38 extends for more than half of the
circumference arc ¢, from the proximity of the operating portion 24 in a
proximal direction towards the handle 22.

Preferably, in a front view, the curved body 26 widens at the second distal
portion 382 of the elongated opening 38. In other words, in the proximity of
the first proximal portion 380 of the elongated opening 38 the width of the
curved body 26 is smaller than the width of the same curved body 26 in
the proximity of the second distal portion 382 of the elongated opening 38.
Moreover, in the same front view, the width of the rest segment 34 of the
operating portion 24 is preferably less than the width of the curved body
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26 in the proximity of the second distal portion 382 of the elongated
opening 38.

According to the embodiments shown in the appended figures, the handle
22 of the retractor 20 is shaped so as to ensure a firm and easy grip.
Preferably the handle 22 is shaped like the handles commonly used for
handpieces and hand tools. For example, to ensure a firm and easy grip,
the cross section of the handle 22 may be the shape of a circle or polygon
circumscribed by a circle. Additionally and/or alternatively, the handle 22
may comprise an outer surface of soft, non-slip material. Materials suitable
to constitute the outer surface of the handle 22 may be: silicone,
elastomer, natural rubber and the like.

As the person skilled in the art will clearly understand, the invention
overcome the drawbacks previously highlighted with reference to the prior
art.

In particular, the present invention provides a retractor 20 that allows soft
tissues to be moved from the operating site in an easy and controlled
manner. In fact, the fact that the operating portion 24 extends rearwards
with respect to the curved body 26 of the retractor 20 causes it to move
the soft tissues back in a controlled manner. Thanks to the free area
created, the surgeon can easily intervene on the glena 100 without any
risk of interference with other tissues.

Furthermore, the present invention provides a retractor 20 which, thanks to
the elongated opening 38, allows easy use of the reamer 90 and prevents
accidental contact with it. The elongated opening 38 and its variable width
allow in fact (see in particular figure 9) the operation of the reamer 90 in
superposition to the curved body 26 of the retractor 20, without thereby
making any unwanted contact. The width / of the first proximal portion 380
is sufficient to accommodate the handle 92 of the reamer 90 when the
latter is in the operating position. In a more distal position, instead, the
second distal portion 382 has a width L greater than /so as to be able to
accommodate the movements of said reamer 90. The variable width of the
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curved body 26, the width of which depends on the width variations of the
elongated opening 38, allows the portion of the operating site covered by
the retractor itself to be minimized.

It is clear that the specific features are described in relation to various
embodiments of the invention by way of non-limiting examples. Obviously,
a person skilled in the art may make further modifications and variations to
the present invention, in order to meet contingent and specific needs. For
example, the technical features described in connection with one
embodiment of the invention may be extrapolated therefrom and applied to
other embodiments of the invention. Such modifications and variants are
also contained within the scope of protection of the invention, as defined
by the following claims.
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CLAIMS
1. Retractor (20) for use in orthopaedic surgery of the shoulder, comprising
a proximal handle (22), a distal operating portion (24) and a curved body
(26) connecting the handle (22) to the distal operating portion (24),
wherein, in a side view, the handle (22), the curved body (26) and the
operating portion (24) each define a respective mean line, wherein:
- the mean line of the curved body (26) mainly develops along a circular
arc ¢ having a concavity,
- the mean line of the handle (22) is tangent to the circular arc c,
- the mean line of the operating portion (24) is a polyline comprising
straight and/or curved segments and defines a concavity opposed to the
concavity of the circular arc c;
- the operating portion (24) comprises at least one retraction segment (30)
and one rest segment (34) comprising at least one tip (36);
- an extension of the circular arc ¢ intersects the rest segment (34);
and wherein
- in a front view of the retractor (20), the curved body (26) defines an
elongated opening (38) comprising a first proximal portion (380) having a
first width / and a second distal portion (382) having a second width L,
wherein /< L.
2. Retractor (20) according to claim 1, wherein the circular arc ¢ has a
radius comprised between 15 cm and 30 cm, preferably comprised
between 20 cm and 25 cm.
3. Retractor (20) according to claim 1 or 2, wherein the circular arc ¢
covers an angle & comprised between 60° and 75°, preferably comprised
between 65° and 70°.
4. Retractor (20) according to one or more of the preceding claims,
wherein the operating portion (24) further comprises an intermediate
segment (32) between the retraction segment (30) and the rest segment
(34).
5. Retractor (20) according to one or more of claims 1 to 3, wherein the
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retraction segment (30) and the rest segment (34) are joined to one
another by a curve.

6. Retractor (20) according to claim 4, wherein the retraction segment (30),
the rest segment (34) and the intermediate segment (32) are joined to one
another by curves.

7. Retractor (20) according to one or more of the preceding claims,
wherein the mean line of the retraction segment (30) defines an angle B
with the mean line of the distal portion of the curved body (36) and
wherein the angle B is comprised between 80° and 150°.

8. Retractor (20) according to one or more of the preceding claims,
wherein the mean line of the retraction segment (30) defines an angle a
with the mean line of the rest segment (34) and wherein the angle a is
comprised between 0° and 90°.

9. Retractor (20) according to one or more of the preceding claims,
wherein the operating portion (24) develops rearward with respect to the
curved body (26) by a measure A, wherein A is comprised between 8 mm
and 35 mm.

10. Retractor (20) according to one or more of the preceding claims,
wherein the elongated opening (38) extends for more than a half of the
circular arc c.

11. Retractor (20) according to one or more of the preceding claims,
wherein, in a front view, the width of the curved body (26) in proximity of
the first proximal portion (380) of the elongated opening (38) is smaller
than the width of the curved body (26) in proximity of the second distal
portion (382) of the elongated opening (38).

12. Retractor (20) according to one or more of the preceding claims,
wherein, in a front view, the width of the rest segment (34) of the operating
portion (24) is smaller than the width of the curved body (26) in proximity
of the second distal portion (382) of the elongated opening (38).

13. Retractor (20) according to one or more of the preceding claims,
wherein the cross section of the handle (22) has the shape of a circle or of
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a circumscribed polygon.
14. Retractor (20) according to one or more of the preceding claims,
wherein the handle (22) comprises an external surface made of a soft and

non-slip material.
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