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Description

FIELD OF THE TECHNOLOGY

[0001] The present invention relates to an expandable
reverse shoulder trial for reverse shoulder arthroplasty
(RSA) , and in particular it relates to such a trial including
an expandable humeral cup configured to engage a ro-
tatably adjustable insert.

BACKGROUND OF THE INVENTION

[0002] The successful outcome of RSA depends great-
ly on proper soft tissue tension. Since the rotator cuff is
either absent or severely compromised and irreparable,
the stability of the shoulder joint comes from significant
deltoid tension holding the ball and socket joint together.
[0003] Existing reverse shoulder systems require a
surgeon to pick a trial liner and reduce the shoulder joint
with that liner assembled into a humeral cup. If the correct
liner is chosen, the soft tissue tension is significant, re-
quiring the surgeon to apply extreme force to the humerus
and surrounding soft tissues to reduce the joint. If no
additional damage is done during this reduction process,
the joint must then be dislocated to allow the surgeon to
implant a joint replacement prosthesis.
[0004] Dislocation can often be more difficult than re-
duction and RSA patients often have compromised bone
stock and/or soft tissue. The extreme force required to
dislocate the joint again may put the patient at risk for
other injury and soft tissue trauma. Furthermore, current
systems require the surgeon to use a trial and error ap-
proach in establishing proper soft tissue tension. This
often takes several attempts before adequate stability is
achieved.
[0005] Document US 2006/0020344 discloses a trial
according to the preamble of claim 1.
[0006] Documents GB 2405349 and US 2007/0173
945 describe existing reverse shoulder systems.
[0007] Document EP 2047827 discloses an expenda-
ble reverse shoulder trial as shown in figures 1 to 14.
[0008] There currently exists a need for an adjustable
trial including an insert that rotatably engages a humeral
cup. The insert may first be inserted into the humeral cup
and then rotated into a fully collapsed or neutral position.
Such a device may allow a surgeon to easily reduce the
shoulder joint. Preferably, the insert may then be ad-
vanced to a position where optimal deltoid tension is
achieved. At this position, the insert and humeral cup are
preferably calibrated such that the surgeon may deter-
mine a liner thickness corresponding to a dialed position
of the insert with respect to the humeral cup. The terms
"dialed position" or "dial in" indicate the distance between
a proximal end of the insert and a proximal end of the
humeral cup. This distance or liner thickness is measured
by indications on the insert, such as calibration marks
and/or attachment locations in reference to a marker on
the humeral cup. This will be further explained in the de-

tailed description.
[0009] The surgeon may also perform range of motion
("ROM") and joint stability analyses during calibration of
the trial. Preferably, the surgeon may then easily collapse
the trial back to the neutral position and simply dislocate
the joint. Further, the trial may also be preferably expand-
ed prior to joint reduction and collapsed prior to joint dis-
location repeatedly, depending on surgeon preference.
Once the trial has been optimized, a surgeon preferably
records the dialed position of the expanded trial. This
measurement should preferably be the liner thickness. If
this measurement does not correspond to the size of a
particular liner in the system, the surgeon may select a
next larger sized liner. At this time, the surgeon may re-
move the trial and then implant a prosthesis including a
humeral cup and the selected liner.

SUMMARY OF THE INVENTION

[0010] The present invention greatly eases the reduc-
tion and dislocation of a shoulder joint during trialing be-
cause the surgeon may custom fit a trial to a patient after
the joint has been reduced. This will greatly decrease the
patient’s exposure to intraoperative soft or hard tissue
injuries related to extreme forces required to reduce and
dislocate the joint. Moreover, the preferred one-step tri-
aling approach of the present invention will also decrease
surgical time, which is healthier for the patient and more
efficient for the surgeon and hospital. Preferably, the ex-
pandable trial also decreases the size and cost of the
overall instrument set, since only one trial per gleno-
sphere diameter is generally required.
[0011] A main distinguishing characteristic of the ad-
justable trial from prior art devices is the fact that an insert
may be first inserted into a humeral cup and then rotated
into a collapsed or neutral position. This preferably allows
the surgeon to easily reduce the joint. The trial, including
the insert and humeral cup may then be expanded into
a second position wherein optimal deltoid tension is pref-
erably achieved. Here, the trial is calibrated such that the
surgeon can determine which liner thickness corre-
sponds to the dialed position on the trial.
[0012] Following ROM and joint stability analysis, the
surgeon can easily collapse the trial back to the neutral
position and simply dislocate the joint. The trial may also
be expanded prior to joint reduction and collapsed prior
to joint dislocation repeatedly, depending on surgeon
preference.
[0013] The purpose of the present invention is to allow
the surgeon to reduce the reverse shoulder trial and sur-
rounding soft tissues into a relaxed state and/or dislocate
a reduced shoulder joint while in a relaxed state. This will
greatly ease the reduction of the joint. Once reduced, the
surgeon may then "dial in" the appropriate liner thickness
to achieve proper soft tissue tension. The trial is prefer-
ably designed to expand in discreet increments which
correspond to liner prostheses that are available in mul-
tiple thicknesses. After a liner prosthesis is selected, it is
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then implanted with a humeral cup prosthesis.
[0014] An example of a surgical technique for use of
the expandable reverse shoulder trial of the present in-
vention, this surgical technique not being part of the
claimed invention is as follows:
[0015] Step 1: Resect the proximal humerus at a height
determined by a typical humeral resection guide and sur-
gical technique. At this point the surgeon may move to
glenoid preparation (step 5) or continue with humerus
preparation.
[0016] Step 2: If humerus preparation is selected, pre-
pare the humerus distally in a standard fashion first using
intramedullary reamers of increasing size according to
surgeon preference.
[0017] Step 3: Prepare the proximal humerus using
broaches of increasing size. Preferably, starting with a
broach that is smaller than the final prosthesis based on
preoperative templating.
[0018] Step 4: Perform calcar planning to prepare the
proximal humerus to ensure proper seating of a humeral
cup into the humeral stem and/or perform proximal ream-
ing to create a seat for the cup. A trial humeral cup may
also be inserted to assess seating and interference. The
cup trial should be removed prior to preparing the glenoid
surface.
[0019] Step 5: Target the center of the glenoid using
the centering guide and drill a centering hole. Insert a
guidewire or guide pin into the centering hole and ream
the glenoid face progressively until sub-chondral bone is
thoroughly exposed.
[0020] Step 6: Place and attach a baseplate on the
glenoid face in a desired location.
[0021] Step 7: Select an appropriate glenosphere trial
and attach to the baseplate.
[0022] Step 8: Select an expanding trial including an
insert having a recess diameter matching the gleno-
sphere trial diameter. Ensure that the expanding trial is
in the fully collapsed or neutral position and insert the
trial assembly into a tapered bore in the humeral broach
or stem. The joint may now be reduced into a laxed state.
Deltoid and remaining cuff tension can then be dialed in
by expanding the trial. Laxity, ROM and stability can now
be evaluated with the trial components in place. Trialing
can also be accomplished by repeatedly reducing the
shoulder joint at a specific thickness which the surgeon
has dialed in, evaluating the fit and function, collapsing
the trial, and dislocating the shoulder.
[0023] Step 9: If different components (diameter etc.)
are desired, substitutions may be made prior to implant-
ing the prostheses. Once the trial has been optimized,
the dialed thickness of the expanded trial is preferably
recorded. This measurement preferably will be the thick-
ness of the liner prosthesis.
[0024] Step 10: Remove the trial and implant the pros-
theses.
[0025] These steps are an exemplary method of an
use of the invention. It is to be understood that modifica-
tions can be made to these steps or some of these steps

may not be performed without departing from the spirit
and scope of the present invention.
[0026] As used herein, when referring to bones or other
parts of the body, the term "proximal" means closer to
the heart and the term "distal" means more distant from
the heart. The term "inferior" means lower or bottom and
the term "superior" means upper or top. The term "ante-
rior" means towards the front part of the body or the face
and the term "posterior" means towards the back of the
body. The term "medial" means toward the midline of the
body and the term "lateral" means away from the midline
of the body.
[0027] A first aspect of the present invention is an ex-
pandable shoulder trial as disclosed in claim 1
[0028] In accordance with one embodiment of this first
aspect of the present invention, the helical groove of the
shaft preferably allows the insert when rotated to move
in the first and second axial directions as the insert is
rotated in only a first direction (i.e. clockwise or coun-
ter-clockwise direction). Preferably, the thickness and/or
axial distance between the proximal end of humeral cup
and the proximal end of the insert is adjusted by rotating
the insert in either the first and or the second directions.
[0029] In accordance with yet another embodiment of
this first aspect of the present invention, the proximal end
of the insert preferably includes an outer face having a
plurality of calibration marks arranged thereon.
[0030] In accordance with still yet another embodiment
of this first aspect of the present invention, the outer face
of the insert preferably includes a plurality of attachment
locations adapted to engage an adjustment tool for ro-
tating the insert.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] A more complete appreciation of the subject
matter of the present invention and the various advan-
tages thereof can be realized by reference to the following
detailed description in which reference is made to the
accompanying drawings in which:
[0032] Figure 1A is an isometric view of a humeral cup
that does not form part of the claimed invention.
[0033] Figure 1B is a front view of the humeral cup
according to Figure 1A.
[0034] Figure 1c is a side view of the humeral cup ac-
cording to Figure 1A.
[0035] Figure 1D is a bottom view of the humeral cup
according to Figure 1A.
[0036] Figure 2A is an isometric view of an alternative
embodiment of a humeral cup that does not form part of
the claimed invention.
[0037] Figure 2B is a front view of the humeral cup
according to Figure 2A.
[0038] Figure 2C is a side view of the humeral cup ac-
cording to Figure 2A.
[0039] Figure 2D is a bottom view of the humeral cup
according to Figure 2A.
[0040] Figure 3A is an isometric view of an insert ac-
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cording to an embodiment that does not form part of the
claimed invention.
[0041] Figure 3B is a front view of the insert according
to Figure 3A.
[0042] Figure 3C is a side view of the insert according
to Figure 3A.
[0043] Figure 4A is a side view of an alternative em-
bodiment of an insert that does not form part of the
present invention.
[0044] Figure 4B is a side view of the insert according
to Figure 4A rotated to the left.
[0045] Figure 4C is a detail view A of a section of the
insert according to Figure 4B.
[0046] Figure 5A is an isometric view of an alternative
embodiment of an insert that does not form part of the
present invention.
[0047] Figure 5B is a front view of the insert according
to Figure 5A.
[0048] Figure 5C is a side view of the insert according
to Figure 5A.
[0049] Figure 5D is a side view of the insert similar to
Figure 5C but rotated to the left.
[0050] Figure 6A is a side view of an alternative em-
bodiment that does not form part of the present invention.
[0051] Figure 6B is a side view of the insert according
to Figure 6A rotated to the left.
[0052] Figure 7A is an isometric view of an adjustment
tool according to an embodiment that does not form part
of the present invention.
[0053] Figure 7B is a front view of the adjustment tool
according to Figure 7A rotated 180°.
[0054] Figure 7C is a side view of the adjustment tool
according to Figure 7A from the left side.
[0055] Figure 8 shows an axis of the humeral cup of
Figure 2A aligned with an axis of the insert of Figure 5A
prior to assembly.
[0056] Figure 9A is an assembled view of the humeral
cup of Figure 1A and the insert of Figure 3A in a fully
collapsed or neutral position.
[0057] Figure 9B is an assembled isometric view of the
humeral cup and insert of Figure 9A assembled to an
exemplary humeral stem.
[0058] Figure 9C is an assembled front view of the hu-
meral cup, insert, and humeral stem according to Figure
9B.
[0059] Figure 9D is an assembled side view of the hu-
meral cup, insert, and humeral stem according to Figure
9C.
[0060] Figure 10A is an assembled view of the humeral
cup of Figure 1A and the insert of Figure 3A in an ex-
panded position.
[0061] Figure 10B is an assembled isometric view of
the humeral cup and insert of Figure 10A assembled to
an exemplary humeral stem.
[0062] Figure 10C is an assembled front view of the
humeral cup, insert, and humeral stem according to Fig-
ure 10B.
[0063] Figure 10D is an assembled side view of the

humeral cup, insert, and humeral stem according to Fig-
ure 10C.
[0064] Figure 11A is an assembled view of the humeral
cup of Figure 2A and the insert of Figure 3A in a fully
collapsed or neutral position.
[0065] Figure 11B is an assembled front view of the
humeral cup and insert of Figure 11A assembled to an
exemplary humeral stem.
[0066] Figure 11C is an assembled side view of the
humeral cup, insert, and humeral stem according to Fig-
ure 11B.
[0067] Figure 12A is an assembled view of the humeral
cup of Figure 2A and the insert of Figure 3A in an ex-
panded position.
[0068] Figure 12B is an assembled front view of the
humeral cup and insert of Figure 12A assembled to an
exemplary humeral stem.
[0069] Figure 12C is an assembled side view of the
humeral cup, insert, and humeral stem according to Fig-
ure 12B.
[0070] Figure 13A is an assembled view of the humeral
cup of Figure 2A and the insert of Figure 5A in a fully
collapsed or neutral position.
[0071] Figure 13B is an assembled front view of the
humeral cup and insert of Figure 13A assembled to an
exemplary humeral stem.
[0072] Figure 13C is an assembled side view of the
humeral cup, insert, and humeral stem according to Fig-
ure 13B.
[0073] Figure 14A is an assembled view of the humeral
cup of Figure 2A and the insert of Figure 5A in an ex-
panded position.
[0074] Figure 14B is an assembled front view of the
humeral cup and insert of Figure 14A assembled to an
exemplary humeral stem.
[0075] Figure 14C is an assembled side view of the
humeral cup, insert, and humeral stem according to Fig-
ure 14B.
[0076] Figure 15 is an exploded isometric view of an
embodiment of an adjustable trial of the present inven-
tion.
[0077] Figure 16 is an isometric view of a first compo-
nent or humeral cup.
[0078] Figure 17 is a plan view of the first component
shown in Figure 16.
[0079] Figure 18 is a top view of the first component
shown in Figure 16.
[0080] Figure 19 is a side view of the first component
shown in Figure 16.
[0081] Figure 20 is a cross-sectional view of the first
component taken along line A-A of Figure 19.
[0082] Figure 21A is a front view of a second compo-
nent or insert.
[0083] Figure 21B is a cross-sectional view of the sec-
ond component taken along line B-B of Figure 21A.
[0084] Figure 21C is a side view of the second com-
ponent shown in Figure 21A.
[0085] Figure 21D is a cross-sectional view of the sec-
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ond component taken along line C-C of Figure 21D.
[0086] Figure 22A is a side view of a third component
or set screw.
[0087] Figure 22B is a top view of the third component
shown in Figure 22A.
[0088] Figure 23 is an exploded isometric view of an
adjustable trial of the present invention having an alter-
native means for locking the set screws of the trail in
place.

DETAILED DESCRIPTION

[0089] Referring to Figs. 1A-1D, there is shown an ex-
ample of a humeral cup designated generally by refer-
ence numeral 10. As shown in those figures, cup 10 in-
cludes a proximal end 12 and a distal end 14. Cup 10
further includes a wall 16 and a base 18 defining a recess
20. Wall 16 is preferably circular, but may be other geo-
metrical shapes such as octagonal or elliptical for exam-
ple. Recess 20 defines a central axis 22 as shown in Fig.
1C. A guide portion 23 protrudes from wall 16. Guide
portion 23 is configured as a pin.
[0090] In this example, proximal end 12 and distal end
14 of cup 10 are not coplanar. Between distal end surface
14 and proximal end surface 12 is a hemispherical outer
surface 24. In an alternative example, as shown in Figs.
2A-2D, a cup 10’ further includes a concave surface 26
located between a proximal end surface 12’ and a distal
end surface 14’. Surface 26 faces medially and is con-
figured to allow for greater articulation of cup 10’ with
respect to a scapula bone after cup 10’ has been trialed
in the body. Cups 10 and 10’ generally include all of the
same features except for cup 10’ including concave sur-
face 26 and a partially hemispherical outer surface 24’.
[0091] As shown in FIGS. 2A-2D, surface 26 may in-
clude a bore 28’ associated therewith. Bore 28’ may in-
itially extend from surface 26 through wall 16’ into recess
20’. Generally, bore 28’ is configured to receive the guide
pin 23’ therein. Guide pin 23’ has an end which protrudes
outwardly from wall 16’ into recess 20’. After guide pin
23’ is located in position, such as shown generally in Figs.
2A-2C, bore 28’ may be filled such that surface 26 is a
curved flat surface throughout.
[0092] Distal end 14, 14’ of cup 10, 10’ includes a trun-
ion 30, 30’ protruding distally therefrom. Trunion 30 is
configured to mate with a corresponding bore in a prox-
imal end of a humeral stem 80 as shown for example in
Figs. 9A-9D. Trunion 30, 30’ has a male taper that may
easily be secured to the corresponding tapered bore of
humeral stem 80. Other quick-connect mechanisms
known in the art may be used to connect cup 10, 10’ to
a humeral stem, for example, threaded connections, oth-
er pressure-fit connections, and clasps.
[0093] Proximal end 12, 12’ of cup 10, 10’ has a sub-
stantially flat proximal surface portion 32, 32’. Proximal
surface portion 32, 32’ includes a central rounded edge
34, 34’ which blends with wall 16, 16’ and has a rounded
edge 36, 36’ which blends with outer surface 24, 24’.

[0094] Surfaces 24, 24’ and 32, 32’ of humeral cup 10,
10’ include a marker 38, 38’ arranged thereon. Marker
38, 38’ is of any configuration that gives a user, such as
a surgeon or other operating room personnel, a visual
frame of reference for the position of an insert with re-
spect to humeral cup 10, 10’.
[0095] Referring to Figures 3A-3C, there is shown a
first example of the insert that does not form part of the
claimed invention designated generally by reference nu-
meral 40. Insert 40 includes a proximal end portion 42
and a distal end 44 portion, the proximal end portion 42
having a proximal surface 52 including a proximally fac-
ing concave recessed surface 46 therein. Distal end por-
tion 44 of insert 40 includes a shaft 48, the shaft having
a helical groove 50 disposed on at least a portion thereof.
Guide pin 23, 23’ protruding from circular wall 16, 16’ into
recess 20, 20’ is configured to engage helical groove 50
of shaft 48 such that while guide pin 23, 23’ is engaged
with helical groove 50 at least a portion of shaft 48 is
located within recess 20, 20’.
[0096] As shown in Figs. 4A and 4B, an alternative
example of insert 40 may include a plurality of incremen-
tal stopping features or indents 51 along groove 50. In
an example, each indent 51 is located approximately eve-
ry 60° along groove 50. As insert 40 having indents 51
is rotated in a first or second direction D1, D2, guide pin
23, 23’ of cup 10, 10’ may engage an indent 51 of insert
40. Indent 51 is configured to stop insert 40 from further
rotation until a force great enough to overcome the friction
between guide pin 23, 23’ and indent 51 is produced.
[0097] Insert 40 may be rotatably adjusted about axis
22 by rotating in a first direction D1 as generally depicted
on Fig. 3A, such that insert 40 may move into recess 20,
20’ of humeral cup 10, 10’. Alternatively, insert 40 may
be rotatably adjusted about axis 22 in an opposite second
direction D2, such that insert 40 may move out of recess
20, 20’ of humeral cup 10, 10’. The axial distance be-
tween proximal end 12, 12’ of humeral cup 10, 10’ and
proximal surface 52 of proximal end portion 42 of insert
40 is adjusted along axis 22 by rotating insert 40 in either
first and/or second directions D1, D2.
[0098] As shown in Fig. 3A, proximal end surface 52
includes a plurality of calibration marks 54 arranged ther-
eon. Proximal end portion 42 of insert 40 further includes
a plurality of alternating convex and concave side faces,
56 and 58 respectively. As shown in Fig. 3A, calibration
marks 54 may extend from proximal surface 52 onto side
faces 56, 58. Side faces 56, 58 may further include a
plurality of attachment locations 60 therein. Attachment
locations 60 are adapted to receive an adjustment tool
61 shown generally in Figs. 7A-7C. A surgeon or any
other operating room personnel may use adjustment tool
61 to rotate insert 40 along axis 22 in either the first and/or
second directions D1, D2.
[0099] Adjustment tool 61 includes a handle portion 62
having a shaft 64 protruding therefrom, the shaft having
a tip 66 protruding therefrom. Handle portion 62 may fur-
ther include a knurled portion 68 for easy gripping. It is

7 8 



EP 2 301 481 B9

6

5

10

15

20

25

30

35

40

45

50

55

contemplated by the present invention that tool 61 may
have many alternative configurations. Tool 61 is an ex-
emplary instrument for easily rotating insert 40 along axis
22 in either the first and/or second directions D1, D2.
[0100] As stated above, calibration marks 54 of insert
40 may also be arranged on side faces 56, 58. The axial
distance between proximal end 12, 12’ of humeral cup
10, 10’ and surface 52 of proximal end portion 42 of insert
40 is measured by calibration marks 54 on any of sur-
faces 52, 56, and 58 of insert 40 in reference to marker
38, 38’ of humeral cup 10, 10’.
[0101] For example, marker 38, 38’ of humeral cup 10,
10’ may be lined up with one of the calibration marks 54
of insert 40. Insert 40 may then be rotated in direction
D1 approximately 60° to reduce the distance between
proximal end 12, 12’ of humeral cup 10, 10’ and proximal
end surface 52 of insert 40 approximately 2mm. Insert
40 may then be rotated another 60° in direction D1 until
a second calibration mark 54 to the left of the calibration
mark 54 is now instead lined up with marker 38, 38’ of
humeral cup 10, 10’. In this case, the distance between
proximal end 12, 12’ of humeral cup 10, 10’ and proximal
end surface 52 of insert 40 would be further reduced ap-
proximately 2mm for a total of 4mm.
[0102] One skilled in the art would understand that the
distance between calibration marks may be less than or
greater than 60° apart. Calibration marks are between
30° and 120° apart. More preferably, calibration marks
are between 30° and 60° apart. Further, one skilled in
the art would understand that the pitch of groove 50 de-
termines the distance that insert 40 collapses or expands
between calibration marks. The distance between prox-
imal end 12, 12’ of humeral cup 10, 10’ and proximal end
surface 52 of insert 40 may be reduced or
expanded .5mm to 4mm between calibration marks 54.
Further, an exact number of calibration marks 54 would
not be needed to indicate a distance X that insert 40 may
travel in moving from the fully collapsed or neutral posi-
tion as shown for example in Figs. 9A-9D, to an expanded
position, shown generally in Figs. 10A-10D. For example,
if the surgeon determines that proper deltoid tension has
occurred after expanding the trial approximately 11mm,
attachment locations 60 may be located between cali-
bration marks 54. In this case, the surgeon may approx-
imate the distance insert 40 has collapsed or expanded.
[0103] In an example, insert 40 may collapse and/or
expand between 0 and 12mm. More preferably, insert 40
may collapse or expand 6mm. It is contemplated that
more or less than six calibration marks 54 may be ar-
ranged on insert 40.
[0104] As shown in Figs. 11A-11C, a concave side face
58 of insert 40 is configured to align with surface 26 of
humeral cup 10’. One of convex surfaces 56 of insert 40
to be located adjacent to bottom surface 26 as well.
[0105] An alternative example of insert 40 that does
not form part of the claimed invention is designated gen-
erally by reference numeral 40’ as shown in Figures
5A-5D. Insert 40’ includes a proximal end portion 42’ and

a distal end portion 44’, the proximal end portion 42’ hav-
ing a proximal surface 52’ including a proximally facing
concave recessed surface 46’ therein. Distal end portion
44’ of insert 40’ includes a shaft 48’ having a helical
groove 50’ disposed on at least a portion thereof. Guide
pin 23, 23’ protruding from circular wall 16, 16’ into recess
20, 20’ is configured to engage helical groove 50’ of shaft
48’ such that while guide pin 23, 23’ is engaged with
helical groove 50’ at least a portion of shaft 48’ is located
within recess 20, 20’.
[0106] As shown in Figs. 6A and 6B, an alternative
example of insert 40’ may include a plurality of incremen-
tal stopping features or indents 51’ along groove 50’. In
a preferred example, each indent 51’ is located approx-
imately every 60° along groove 50’. As insert 40’ having
indents 51’ is rotated in a first or second direction D1,
D2, guide pin 23, 23’ of cup 10, 10’ may engage an indent
51’ of insert 40’. Indent 51’ is configured to stop insert
40’ from further rotation until a force great enough to over-
come the friction between guide pin 23, 23’ and indent
51’ is produced.
[0107] Referring to Figs. 5A-5D, helical groove 50’ of
shaft 48’ of insert 40’ allows proximal end portion 42’ of
insert 40’ to move away from proximal end 12, 12’ of
humeral cup 10, 10’ and thereafter toward proximal end
12, 12’ of humeral cup 10, 10’ as insert 40’ is rotated in
only the first direction D1. For example, if insert 40’ is in
the fully collapsed or neutral position as shown in Figs.
13A-13C, generally defined by shaft 48’ of insert 40’ being
fully seated in recess 20, 20’ a surgeon or other operating
room personnel may rotate insert 40’ in first direction D1.
This rotation will cause shaft 48’ of insert 40’ to move out
of recess 20, 20’ wherein proximal end portion 42’ will
thus move away from proximal end 12, 12’ of humeral
cup 10, 10’. Eventually, the trial will be in a fully expanded
position, shown generally in Figs. 14A-14C. This is gen-
erally the point where an outer surface 52’ of proximal
end portion 42’ is furthest away from proximal end 12,
12’ while insert 40’ is still assembled or engaged to hu-
meral cup 10, 10’. Because of the configuration of helical
groove 50’, if insert 40’ continues to rotate in first direction
D1, proximal end portion 42’ will begin to start moving
back towards proximal end 12, 12’ of humeral cup 10, 10’.
[0108] Proximal surface 52’ includes a plurality of cal-
ibration marks 54’ arranged thereon. Proximal end por-
tion 42’ of insert 40’ further includes a plurality of alter-
nating convex and concave side faces, 56’ and 58’ re-
spectively. Side faces 56’, 58’ may further include a plu-
rality of attachment locations 60’ therein. Attachment lo-
cations 60’ are adapted to receive a portion of adjustment
tool 61. A surgeon or any other operating room personnel
may use adjustment tool 61 to rotate insert 40’ along axis
22’ in either the first and/or second directions D1, D2.
[0109] Referring to Fig. 15, there is shown an embod-
iment of an adjustable trial of the present invention des-
ignated generally by reference numeral 96. As shown in
this exploded assembly view, trial 96 preferably includes
a first component or humeral cup 100, a second compo-
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nent or insert 140, and a third component or set-screw
190.
[0110] Figs. 16-20 show an embodiment of first com-
ponent 100 of trial 96. As shown in those figures, first
component 100 includes a proximal end 112 and a distal
end 114. First component 100 further includes resiliently
connected first and second side portions 113, 115 such
that preferably only a narrow portion of material of first
component 100 keeps side portions 113, 115 connected
as best shown in Fig. 18. A slot 139 is formed between
side portions 113, 115. The material properties of first
component 100 preferably allow first component 100 to
be rigid enough to firmly hold second component 140 in
place when slot 139 of the first component has an initial
unexpanded width. Unexpanded width of slot 139 of first
component 100 preferably refers to the natural or original
manufactured width of slot 139 without third component
190 adapted to first component 100 and acting to expand
slot 139. In one embodiment, slot 139 has a width of .04
inches when an opening of a recess 120 of first compo-
nent 100 has an unexpanded diameter of .995 inches. It
should be understood that these dimensions are only ex-
emplary and may be larger or smaller without departing
from the scope of the present invention.
[0111] At least one of first and second side portions
113, 115 of first component 100 include a bore 170. A
portion of bore 170 is preferably threaded. Bore 170 is
adapted to receive third component 190 therein. First
component 100 preferably further includes a wall 116
and a base 118 defining a recess 120. Wall 116 is pref-
erably circular, but may be other geometrical shapes
such as octagonal or elliptical for example. Recess 120
defines a central axis 122 as shown in Fig. 15. Movement
of second component 140 with respect to the first com-
ponent 100 occurs along axis 122. Preferably, a guide
portion or pin 123 protrudes from wall 116.
[0112] As shown in FIGS. 16-17, surface 124 of first
component may include a bore 128 associated therewith.
Bore 128 may initially extend from a part-spherical sur-
face 124 through wall 116 and into recess 120. Generally,
bore 128 is configured to receive guide pin 123 therein.
Preferably, guide pin 123 has an end which protrudes
outwardly from wall 116 into recess 120. After guide pin
123 is located in position, such as shown generally in
Figs. 17 and 20, bore 128 may be filled such that surface
124 is a curved smooth surface throughout.
[0113] Proximal end 112 of first component 100 pref-
erably has a substantially flat proximal surface portion
132. Preferably, proximal surface portion 132 includes a
central rounded edge 134 which blends with wall 116 and
has a rounded edge 136 which blends with outer surface
124.
[0114] As shown in Figs. 18-19, proximal end 112 and
distal end 114 of first component 100 are coplanar, but
in further embodiments proximal end 112 and distal end
114 may not be coplanar. Between distal end surface
114 and proximal end surface 112 is a part-spherical out-
er surface 124 configured to be smooth such that when

inserted in the body it does not damage surrounding tis-
sue or any other features of the body that first component
100 may come in contact with. Preferably, distal end 114
of first component 100 includes a trunion 130 protruding
distally therefrom. Trunion 130 is preferably configured
to mate with a corresponding bore in a proximal end of
a humeral stem 80 as shown for example in Figs. 9A-9D.
Preferably, trunion 130 has a male taper that may easily
be secured to the corresponding tapered bore of humeral
stem 80. Other quick-connect mechanisms known in the
art may be used to first component 100 to a humeral
stem, for example, threaded connections, other pres-
sure-fit connections, and clasps.
[0115] Fig. 20 is a sectional view of first component
100 taken along a line A-A of Fig. 19 which is parallel to
proximal and distal ends 112, 114 of first component
through a diameter of bore 128 and first and second
threaded bores 170. First component 100 includes a first
bore 170 associated with first side section 113 and a
second bore 170 associated with second side section
113. A longitudinal axis 117 preferably extends through
the center of each bore 170. First and second bores 170
are preferably oriented perpendicular to plane 137 of first
component 100.
[0116] Referring to Figs. 21A-D, there is shown a fur-
ther embodiment of an insert or second component des-
ignated generally by reference numeral 140. Preferably,
second component 140 includes a proximal end portion
142 and a distal end 144 portion, the proximal end portion
142 having a proximal surface 152 including a proximally
facing concave recessed surface 146 therein. Preferably,
distal end portion 144 of second component 140 includes
a shaft 148, the shaft having a helical groove or track 150
disposed on at least a portion thereof. Guide pin 123
protruding from wall 116 into recess 120 of first compo-
nent 100 is configured to engage helical groove 150 of
shaft 148 such that while guide pin 123 is engaged with
helical groove 150 at least a portion of shaft 148 is located
within recess 120.
[0117] Second component 140 may have a plurality of
incremental stopping features or indents 151 along
groove 150. In one embodiment, each indent 151 is lo-
cated approximately every 60° along groove 150. As sec-
ond component 140 having indents 151 is rotated in a
first or second direction D1, D2 (directions shown in Fig.
5, for example), guide pin 123 of first component 100
may engage an indent 151 of second component 140.
Indent 151 is preferably configured to act as an additional
means for maintaining the position of second component
140 with respect to first component 100. In the preferred
embodiment, shaft 148 preferably has a diameter of .999
inches throughout the length thereof, which is slightly
larger than the .995 inch unexpanded diameter adjacent
a top portion of wall 116 of first component 100. Adjacent
a bottom portion of circular wall 116 near base 118 of
recess 120 has a diameter approximately 1.000 inches.
Wall 116 therefore preferably tapers from a slightly small-
er diameter than shaft 148 near the top portion of wall
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116 to a slightly larger diameter than shaft 148 near the
bottom portion of wall 116.
[0118] Preferably, second component 140 may be ro-
tatably adjusted about axis 122 by rotating in first direc-
tion D1, such that second component 140 may move into
recess 120 of first component 100. Additionally, second
component 140 may be rotatably adjusted about axis 122
in opposite second direction D2, such that second com-
ponent 140 may move out of recess 120 of first compo-
nent 100. Preferably, the axial distance between proximal
end 112 of first component 100 and proximal surface 152
of proximal end portion 142 of second component 140 is
adjusted along axis 122 by rotating second component
140 in either first and/or second directions D1, D2.
[0119] As shown in Figs. 21A and 21C, proximal end
surface 152 of second component 140 preferably in-
cludes a plurality of calibration marks 154 arranged ther-
eon. Calibration marks 154 may be any designation that
gives the user a visual reference of the current position
of second component 140 with respect to first component
100. Calibration marks 154 may extend from proximal
surface 152 onto side face 156. Side face 156 may further
include a plurality of attachment locations 160 therein.
Preferably, attachment locations 160 are adapted to re-
ceive an adjustment tool 61 shown generally in Figs.
7A-7C. A surgeon or any other operating room personnel
may use adjustment tool 61 to rotate second component
140 along axis 122 in either first and/or second directions
D1, D2.
[0120] Preferably, the axial distance between proximal
end 112 of first component 100 and surface 152 of prox-
imal end portion 142 of second component 140 is meas-
ured by calibration marks 154 on any of surfaces 152
and 156 of second component 140 in reference to marker
138 of first component 100, which references the middle
of slot 139 (plane 137) between first and second side
portions 113, 115.
[0121] For example, marker 138 of first component 100
may be lined up with one of calibration marks 154 of
second component 140. Preferably, second component
140 may then be rotated in direction D1 approximately
60° to reduce the distance between proximal end 112 of
first component 100 and proximal end surface 152 of
second component 140 approximately 2mm. Second
component 140 may then be rotated another 60° in di-
rection D1 until a second calibration mark 154 to the left
of the calibration mark 154 is now instead lined up with
marker 138 of first component 100. In this case, the dis-
tance between proximal end 112 of first component 100
and proximal end surface 152 of second component 140
would be further reduced approximately 2mm for a total
of 4mm.
[0122] The distance between calibration marks 154
may be less than or greater than 60° apart. Preferably,
calibration marks 154 are between 30° and 120° apart.
More preferably, calibration marks 154 are between 30°
and 60° apart. Further, the pitch of groove 150 deter-
mines the distance that second component 140 collapses

or expands between calibration marks 154. Preferably,
the distance between proximal end 112 of first compo-
nent 100 and proximal end surface 152 of second com-
ponent 140 may be reduced or increased .5mm to 4mm
between calibration marks 154. Further, an exact number
of calibration marks 154 would not be needed to indicate
a distance X that second component 140 may travel in
moving from a fully collapsed or neutral position to an
expanded position. For example, if the surgeon deter-
mines that proper deltoid tension has occurred after ex-
panding the trial approximately 11mm, attachment loca-
tions 160 may be located between calibration marks 154.
In this case, the surgeon may approximate the distance
second component 140 has collapsed or expanded with
respect to first component 100.
[0123] Second component 140 may collapse and/or
expand between 0 and 12mm. For example, second
component 140 may collapse or expand 6mm. It is con-
templated that more or less than six calibration marks
154 may be arranged on second component 140.
[0124] Referring to Figs. 22A-B, a set-screw or third
component 190 is shown. Third component 190 prefer-
ably includes a generally convex proximal portion 192, a
first threaded portion 194, a recessed portion 196, a sec-
ond threaded portion 198 and a distal engagement por-
tion 199.
[0125] In a method of using the device of the present
invention trial 96 is configured to lock the position of sec-
ond component 140 with respect to first component 100
when the opening of recess 120 of first component 100
has an initial first size which may be referred to as an
unexpanded diameter when wall 116 is circular, and
more specifically, once trial 96 is dialed in as described
above. Resiliently connected first and second side por-
tions 113, 115 of first component 100 are preferably con-
figured to firmly hold the position of second component
140 with respect to first component 100 when first com-
ponent 100 has an unexpanded diameter and allow the
second component 140 to move with respect to the first
component 100 when the opening of recess 120 of first
component is expanded to an expanded second size
which may be referred to as an expanded diameter.
[0126] In order to insert a portion of second component
140 into recess 120 of first component 100, the diameter
of wall 116 of first component 100 preferably has to be
expanded. The expansion of the diameter of wall 116
preferably occurs as slot 139 increases in width. In one
embodiment, slot 139 may increase in width as third com-
ponent 190 adapted to first side portion 113 is advanced
in a first direction through bore 170 of first side portion
113 until convex portion 192 of third component 170
comes in contact with either a front face 143 of second
side portion 115 or with the convex portion 192 of another
third component 170 adapted to second side portion 115.
In order to move third component 190 with respect to first
component 100, a tool (not shown) is adapted to engage
a distal engagement portion such as a hex socket 199
of third component 190. After third component 170 adapt-
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ed to first side portion 113 comes in contact with second
side portion 115 or a third component 170 adapted to
second side portion 115 and continues to advance
through bore 170 of first side portion 113 in a proximal
direction, the width of slot 139 increases. Once the di-
ameter of wall 116 of first component 100 increases, pin
123 of first component may travel along helical groove
150 of second component 140 such that the position of
second component 140 with respect to first component
100 may be rotatably adjusted.
[0127] Generally, second component 140 is rotatably
adjusted with respect to first component 100 until trial 96
is in the collapsed or neutral position. Preferably, trial 96
may now be connected to a humeral stem and trialing
may begin. When trial 96 is in the collapsed position, the
tension of the patient’s deltoid should be deficient. With
wall 116 of first component 100 having an expanded di-
ameter, second component 140 is rotatably adjusted in
a proximal direction such that the distance between prox-
imal end 112 of first component 100 and proximal end
surface 152 of second component 140 is increased such
that the deltoid tension of the patient also increases. Sec-
ond component 140 is preferably rotatably adjusted until
the surgeon determines that optimal deltoid tension has
been achieved. In order to lock the position of second
component with respect to first component 100, third
component 190 is moved in an opposite second direction
through bore 170 of first component 100 such that the
width of slot 139 decreases thereby decreasing the di-
ameter of circular wall 116 of first component 100. Once
the position of second component 140 with respect to
first component 100 is locked, the surgeon may deter-
mine how much the adjustable trial has been expanded
by visualizing calibration marks 154 of second compo-
nent in relation to marker 138 of first component as de-
scribed above.
[0128] It should be understood that the surgeon may
visualize how much the adjustable trial has been expand-
ed while trialing takes places as well. Indents 151 includ-
ed in track 150 of second component 140 act as a further
means to limit the rotation of second component 140 with
respect to first component 100.
[0129] Generally, if the left shoulder of a patient is being
operated on, the surgeon preferably moves the third com-
ponent 170 adapted to the second side portion 115 of
first component in order to affect the position of second
component 140 with respect to first component 100. Al-
ternatively, if the right shoulder of a patient is being op-
erated on, the surgeon preferably moves the third com-
ponent 170 adapted to the first side portion 113 of first
component 100 in order to affect the position of second
component 140 with respect to first component 100.
Therefore, trial 96 has a beneficial configuration to aid in
the trialing of left and right shoulder procedures, as well
as for accommodating left and right handed surgeons.
[0130] In the embodiment of trial 96 shown in Fig. 15,
stop pins 171 may be inserted into holes 173 on either
or both the left and right side portions 113,115 and ad-

vanced into bores 170 such that a portion of pins 171
engage recess portion 196 of one or both of the third
components 190 to maintain the position of third compo-
nent 190 with respect to bore 170 of first component 100.
As shown in Fig. 15, holes 173 in left and right side portion
113,115 have a parallel orientation. In another embodi-
ment of trial 96 shown in Fig. 23, holes 173 are shown
have a perpendicular orientation. Depending on the anat-
omy of the patient, it may be beneficial to use either one
of the trials shown in Fig. 15 and 23 to limit contact with
surrounding tissue of the patient or any other features of
the body that pins 171 may come in contact with when
inserted or removed from holes 173.
[0131] The ease in which the diameter of circular wall
116 of first component 100 increases and decreases de-
pends on the material properties of first component 100.
First component 100 may be made of any biocompatible
material. Preferably, first component 100 is made of tita-
nium, but may be made of plastic such that it is lightweight
and disposable at the end of a procedure. Making the
first component out of plastic, for instance, may reduce
the force requirements needed to increase the diameter
of circular wall 116 of first component 100.
[0132] While the embodiments discussed herein have
focused on the shoulder, it is contemplated that such an
expandable trial can be used on the hip as well as other
joints in the body. For example, the position of a polyeth-
ylene bearing insert may be adjusted with respect to an
acetabular cup in order to determine the optimal position
of the head of a femoral stem during a trialing process.
[0133] Although the invention herein has been de-
scribed with reference to particular embodiments, it is to
be understood that these embodiments are merely illus-
trative of the principles and applications of the present
invention. It is therefore to be understood that numerous
modifications may be made to the illustrative embodi-
ments and that other arrangements may be devised with-
out departing from the scope of the present invention as
defined by the appended claims.

Claims

1. A shoulder trial (96) comprising:

a first component (100)
including a recess (120) defined by a circular
wall (116) and a guide pin (123) protruding from
the circular wall into the recess;
a second component (140) rotatably adjustable
in the recess (120) of the first component (100),
the second component (140) having a groove
(150) adapted to engage the guide pin (123);
characterized in that the trial is expandable ;
the groove is helical;
the first component is having resiliently connect-
ed first (113) and second (115) side portions
forming a slot (139) therebetween, the slot (139)
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having a first width; the trial comprising further
at least one third component (190) adapted to
at least one of the first (113) and second (115)
side portions of the first component (100) such
that movement of the at least one third compo-
nent (190) in a first direction expands the width
of the slot (139) to a second width; and
the second component (140) is rotatably locked
in the recess (120) of the first component (100)
when the slot (139) has the first width and the
second component (140) is rotatably adjustable
in the recess (120) of the first component (100)
when the slot (139) has the second width and
the guide pin (123) of the first component (100)
is able to freely move along the helical groover
(150) of the second component (140).

2. The expandable trial (96) of claim 1, wherein the re-
cess (120) of the first component is tapered such
that a diameter at an opening of the recess (120) is
slightly smaller than that of a diameter of a base of
the recess (120).

3. The expandable trial (96) of claim 1, wherein move-
ment of the at least one third component (190) in a
second direction collapses the width of the slot (139)
first component (100).

4. The expandable trial (96 of claim 3, wherein move-
ment of the at least one third component (190) in
either the first or second directions is rotational
movement.

5. The expandable trial (96) of claim 1, wherein a first
of the at least one third component (190) is adapted
to the first side portion of the first component (100)
and a second of the at least third component (190)
is adapted to the second side portion of the first com-
ponent (100).

6. The expandable trial (96) of claim 5, wherein the first
and second at least one third components (190) each
have an exterior (192) face configured to engage
one another.

7. The expandable trial (96) of claim 1, wherein at least
one of the first and second side portions of the first
components (100) includes a threaded bore therein
and the at least one third component (190) is thread-
ably engaged to the at least one of the first and sec-
ond side portions.

8. The expandable trial (96) of claim 7, wherein move-
ment of the at least one third component (190) in the
threaded bore of the first or second side portions
causes the slot (139) of the first component (100) to
expand as the at least one third component (190)
moves relative to the first or second side portions.

9. The expandable trial (96) of claim 1, wherein the re-
cess (120) of the first component (100) has a longi-
tudinal axis parallel to a vertical plane of the at least
one slot (139).

10. The expandable trial (96) of claim 9, wherein the sec-
ond component (140) us rotatably adjustable in the
recess (120) of the first component (100) along the
longitudinal axis of the recess (120).

11. The expandable trial (96) of claim 1, wherein the hel-
ical groove (150) of a shaft of the second com-
poneent (140) is configured such that rotation of the
second component (140) in a first direction allows
the second component (140) to move in both first
and opposite axial directions.

12. The expandable trial (96) of claim 1, wherein a prox-
imal end portion (142) of the second component
(140) includes an outer face (152) having a plurality
of calibration marks (154) arranged thereon.

13. The expandable trial (96) of claim 1, wherein the out-
er face (152) of the second component (140) in-
cludes a plurality of attachment locations (160)
adapted to be engaged by an adjustment tool (61).

14. The expandable trial (96) of claim 13, wherein a
proximal end surface (112) or the first component
(100) has a marker (138) thereon.

Patentansprüche

1. Probeschulter (96), die Folgendes umfasst:

eine erste Komponente (100) mit einer Ausspa-
rung (120), die durch eine kreisförmige Wand
(116) definiert wird, und mit einem Führungsstift
(123), der von der kreisförmigen Wand in die
Aussparung hineinragt;
eine zweite Komponente (140), die in der Aus-
sparung (120) der ersten Komponente (100)
drehbar justiert werden kann, wobei die zweite
Komponente (140) eine Nut (150) aufweist, die
dafür ausgelegt ist,
den Führungsstift (123) in Eingriff zu nehmen;
dadurch gekennzeichnet, dass
die Probeschulter expandierbar ist;
die Nut schraubenförmig ist;
die erste Komponente elastisch verbundene er-
ste (113) und zweite (115) Seitenabschnitte auf-
weist, die zwischen einander einen Schlitz (139)
bilden, wobei der Schlitz (139) eine erste Breite
aufweist;
wobei die Probeschulter des Weiteren Folgen-
des umfasst:
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mindestens eine dritte Komponente (190),
die an mindestens einen der ersten (113)
und zweiten (115) Seitenabschnitte der er-
sten Komponente (100) dergestalt ange-
passt ist, dass eine Bewegung der minde-
stens einen dritten Komponente (190) in ei-
ner ersten Richtung die Breite des Schlitzes
(139) auf eine zweite Breite expandiert; und
die zweite Komponente (140) drehbar in der
Aussparung (120) der ersten Komponente
(100) verriegelt ist, wenn der Schlitz (139)
die erste Breite aufweist, und die zweite
Komponente (140) in der Aussparung (120)
der ersten Komponente (100) drehbar ju-
stiert werden kann, wenn der Schlitz (139)
die zweite Breite aufweist, und der Füh-
rungsstift (123) der ersten Komponente
(100) in der Lage ist, sich entlang der
schraubenförmigen Nut (150) der zweiten
Komponente (140) frei zu bewegen.

2. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei die Aussparung (120) der ersten Komponente
so verjüngt ist, dass ein Durchmesser an einer Öff-
nung der Aussparung (120) geringfügig kleiner ist
als ein Durchmesser einer Basis der Aussparung
(120).

3. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei eine Bewegung der mindestens einen dritten
Komponente (190) in einer zweiten Richtung die
Breite des Schlitzes (139) der ersten Komponente
(100) verkleinert.

4. Expandierbare Probeschulter (96) nach Anspruch 3,
wobei eine Bewegung der mindestens einen dritten
Komponente (190) entweder in der ersten oder der
zweiten Richtung eine Drehbewegung ist.

5. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei eine erste der mindestens einen dritten Kom-
ponente (190) an den ersten Seitenabschnitt der er-
sten Komponente (100) angepasst ist und eine zwei-
te der mindestens einen dritten Komponente (190)
an den zweiten Seitenabschnitt der ersten Kompo-
nente (100) angepasst ist.

6. Expandierbare Probeschulter (96) nach Anspruch 5,
wobei die erste und die zweite der mindestens einen
dritten Komponente (190) jeweils eine Außenfläche
(192) aufweisen, die dergestalt ausgebildet ist, ein-
ander in Eingriff zu nehmen.

7. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei mindestens einer der ersten und zweiten Sei-
tenabschnitte der ersten Komponente (100) eine
Gewindebohrung aufweist und die mindestens eine
dritte Komponente an den mindestens einen der er-

sten und zweiten Seitenabschnitte geschraubt ist.

8. Expandierbare Probeschulter (96) nach Anspruch 7,
wobei eine Bewegung der mindestens einen dritten
Komponente (190) in der Gewindebohrung des er-
sten oder des zweiten Seitenabschnitts bewirkt,
dass der Schlitz (139) der ersten Komponente (100)
expandiert, wenn sich die mindestens eine dritte
Komponente (190) relativ zu dem ersten oder zwei-
ten Seitenabschnitt bewegt.

9. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei die Aussparung (120) der ersten Komponente
(100) eine Längsachse parallel zu einer vertikalen
Ebene des mindestens einen Schlitzes (139) auf-
weist.

10. Expandierbare Probeschulter (96) nach Anspruch 9,
wobei die zweite Komponente (140) in der Ausspa-
rung (120) der ersten Komponente (100) entlang der
Längsachse der Aussparung (120) drehbar justiert
werden kann.

11. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei die schraubenförmige Nut (150) einer Welle
der zweiten Komponente (140) derart ausgebildet
ist, dass eine Drehung der zweiten Komponente
(140) in einer ersten Richtung es der zweiten Kom-
ponente (140) gestattet, sich sowohl in einer ersten
als auch in der entgegengesetzten axialen Richtung
zu bewegen.

12. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei ein proximaler Endabschnitt (142) der zweiten
Komponente (140) eine Au-βenfläche (152) um-
fasst, auf der mehrere Kalibrierungsmarken (154)
angeordnet sind.

13. Expandierbare Probeschulter (96) nach Anspruch 1,
wobei die Außenfläche (152) der zweiten Kompo-
nente (140) mehrere Ansetzstellen (160) umfasst,
die dafür vorgesehen sind, durch ein Justierwerk-
zeug (61) in Eingriff genommen zu werden.

14. Expandierbare Probeschulter (96) nach Anspruch
13, wobei auf einer proximalen Endfläche (112) der
ersten Komponente (100) eine Markierung (138) an-
geordnet ist.

Revendications

1. Support d’épaule (96) comprenant :

un premier composant (100) incluant un évide-
ment (120) défini par une paroi circulaire (116)
et une tige de guidage (123) en saillie depuis la
paroi circulaire dans l’évidement ;
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un deuxième composant (140) ajustable de fa-
çon rotative dans l’évidement (120) du premier
composant (100), le deuxième composant (140)
ayant une rainure (150) adaptée pour mettre en
prise la tige de guidage (123) ;
caractérisé en ce que le support est
extensible ;
la rainure est hélicoïdale ;
le premier composant comporte des première
(113) et seconde (115) portions latérales rac-
cordées de façon élastique formant une fente
(139) entre ces dernières, la fente (139) ayant
une première largeur ; le support comprenant
en outre
au moins un troisième composant (190) adapté
à au moins l’une des première (113) et seconde
(115) portions latérales du premier composant
(100) de sorte qu’un mouvement de l’au moins
un troisième composant (190) dans une premiè-
re direction agrandit la largeur de la fente (139)
à une seconde largeur ; et
le deuxième composant (140) est verrouillé de
façon rotative dans l’évidement (120) du premier
composant (100) lorsque la fente (139) a la pre-
mière largeur et le deuxième composant (140)
est ajustable de façon rotative dans l’évidement
(120) du premier composant (100) lorsque la
fente (139) a la seconde largeur et la tige de
guidage (123) du premier composant (100) est
capable de se déplacer librement le long de la
rainure hélicoïdale (150) du deuxième compo-
sant (140).

2. Support extensible (96) selon la revendication 1,
dans lequel l’évidement (120) du premier composant
est fuselé de sorte qu’un diamètre au niveau d’une
ouverture de l’évidement (120) est légèrement plus
petit qu’un diamètre d’une base de l’évidement
(120).

3. Support extensible (96) selon la revendication 1,
dans lequel un mouvement de l’au moins un troisiè-
me composant (190) dans une seconde direction plie
la fente (139) du premier composant (100).

4. Support extensible (96) selon la revendication 3,
dans lequel un mouvement de l’au moins un troisiè-
me composant (190) dans la première ou la seconde
direction est un mouvement rotatif.

5. Support extensible (96) selon la revendication 1,
dans lequel un premier de l’au moins un troisième
composant (190) est adapté à la première portion
latérale du premier composant (100) et un second
de l’au moins un troisième composant (190) est
adapté à la seconde portion latérale du premier com-
posant (100).

6. Support extensible (96) selon la revendication 5,
dans lequel les premier et second au moins un troi-
sième composants (190) ont chacun une face exté-
rieure (192) configurée pour se mettre en prise l’une
l’autre.

7. Support extensible (96) selon la revendication 1,
dans lequel au moins une des première et seconde
portions latérales des premiers composants (100)
comprend un alésage fileté à l’intérieur et l’au moins
un troisième composant (190) est mis en prise de
façon filetée avec au moins une des première et se-
conde portions latérales.

8. Support extensible (96) selon la revendication 7,
dans lequel le mouvement de l’au moins un troisième
composant (190) dans l’alésage fileté dos première
ou seconde portions latérales amène la fente (139)
du premier composant (100) à s’agrandir alors que
l’au moins un troisième composant (190) se déplace
par rapport aux première ou seconde portions laté-
rales.

9. Support extensible (96) selon la revendication 1,
dans lequel l’évidement (120) du premier composant
(100) a un axe longitudinal parallèle à un plan vertical
de l’au moins une fente (139).

10. Support extensible (96) selon la revendication 9,
dans lequel le deuxième composant (140) est ajus-
table de façon rotative dans l’évidement (120) du
premier composant (100) le long de l’axe longitudinal
de l’évidement (120).

11. Support extensible (96) selon la revendication 1,
dans lequel la rainure hélicoïdale (150) de l’arbre du
deuxième composant (140) est configurée de telle
sorte qu’une rotation du deuxième composant (140)
dans une première direction permet au deuxième
composant (140) de se déplacer à la fois dans la
première direction axiale et dans la direction axiale
opposée.

12. Support extensible (96) selon la revendication 1,
dans lequel une portion d’extrémité proximale (142)
du deuxième composant (140) comprend une face
externe (152) ayant une pluralité de repères d’éta-
lonnage (154) agencés sur cette dernière.

13. Support extensible (96) selon la revendication 1,
dans lequel la face externe (152) du deuxième com-
posant (140) comprend, une pluralité d’emplace-
ments d’attache (160) adaptés pour être mis en prise
par un outil de réglage (61).

14. Support extensible (96) selon la revendication 13,
dans lequel sur une surface d’extrémité proximale
(112) du premier composant (100) se trouve un re-
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