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“A Jig for Guiding Placement of Glenoid Component of
the Implant in Shoulder Replacement Surgery”

FIELD OF INVERTION:

The present invention provides a jig for shoulder replacement surgery. In
particular the present invention provides a pre-assembled jig that
faciitates and guides the placement of glenoid component of the implant
in shoulder replacement surgery. Moreover the present invention provides
a pre-assembled modular jig that guides the placement of glenoid
component of the implant in shoulder replacement surgery on the scapula
precisely in three dimensions in terms of version, inclination, vertical
height and side-to-side placement of implant; aiding surgeon to work with
acumen. The present invention guides the glenoid component of shoulder
replacement in the precise position and thereby provides accuracy in
placement of the component. Furthermore, the present invention
substantially reduces the time taken for the surgery and also decreases

the chances of infection with less blood loss and minimum bone loss.
BACKGROUND OF INVENTION:

The shoulder joint is made up of twe bones: scapula and humerus.
Shoulder replacement surgery (arthroplasty} is usually necessary when
the cartilage covering the two bones of the shoulder joint {viz., glenoid
portion of the scapula and upper part of humerus) is worn or damaged to
the extent that one's mobility is reduced and one experiences pain while
using the shoulder every time. Replacing the damaged shoulder joint with
an optimum and sized artificial implant in an optimum position and
alignment can help reduce pain and increase mobility.
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The shoulder joint is the third most commonly replaced joint in the body
after the hip and knee joints according to Fisher ES et al. During the
shoulder replacement surgery in medical science following terms are
frequently being used:

Meaning of terms:

Displacemsnt: The distance that the component is placed in any of the
three planes {axial plane, sagittal plane and coronal plane) described
below. The specific terms used for direction of displacement are described

below the definitions of the planes,

Axial Plane: Axial plane referred herein after means; any plane that
divides the body into supertor {upper} and inferior {lower} parts, roughly

perpendicular to spine.

Sagittal plane: Sagittal plane referred herein after means; any plane that
divides the body into right and left parts or towards midline and away from
the mudline, roughly corresponding to the side view,

Coronal plane: Coronal plane referred herein after means; any plane that
divides the body into front and back parts, roughly corresponding to front
or back view.

Superior: Superior {from Latin} referred herein after means; above.
Inferior: Inferior {from Latin} referred herein after means; below.

Medial: Medial referred herein after means; pertaining to the middle or

towards the middle; nearer to the middle of the body.

Lateral: Lateral referred herein after means; pertaining to being away from

the middle; further away from the center of the body.
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Anterior: Anterior referred to herein after means; front or towards the

front part of the body.

Posterior: Posterior referred to herein after means; back or towards the

back part of the body.

Versions: The term versions referred herein after means; the rotation

along said axial plane.

Ante version: Ante version referred herein after means; rotation towards

anterior {front) side.

Retroversion: Retroversion referred hereinafter means; rotation towards

back side.

IncHnation: the term inclination referred herein after means; the rotation

along said coronal plane

Superior inclination: Superior inclination referred herein after means;

Inclination towards the superior side (above).

Inferior inclination: Inferior inclination referred herein after means;

inchnation towards the nferior side {below)

Moreover, conventional technigues are used by the surgeons for the
shoulder replacement surgery. However, said technigques are not accurate

and also lacks in ease of operation for the surgeons.

¢ (Une such conventional technigue in existence, is the use of guiding
instruments  {jigs) relying upon the X-Rays i the Shoulder
replacement surgery. The technique utilizes existing guiding
mstruments (jigs) based on two dimensional X-ray analysis of the
body part in the shoulder replacement surgery. X-rays are used in

shoulder replacement surgery as a standard measure to investigate
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and plan tools required for the shoulder surgery. It is based on the
single “snapshot” of the body part of the patient taken as X-Ray that

provides a two dimensional image of bone for the analysis.

However there are many disadvaniages associated with use guiding
instruments {(jigs} based on observations from X-rays in shoulder
replacement surgery. It fails to determine the deformities at certain
parts of the bones or between the bones. X-rays further shows
deformities in varying degrees of magnification. Thus, accurate
measurement of the deformities in millimeters cannot be assured
using X-rays. The X-rays are unable {o render a three dimensional
surface representation and hence, the standard conventional jigs for
the glenoid of the scapula bone are placed directly on the glenoid
face and approximation in terms of angles found in average
population are made universally without the accuracy and precision
as per the patients need. The angle or the vanation in angle, other
deformities are arbitrarily calculated and decided by the surgeon.
Therefore even the minor error in calculation or decision of the
surgeon leads to failure of the entire surgery without any precision

O accuracy.

Another technique that overcomes the above said variability of X-
rays, is the use of guiding instruments (jigs) based on computed
tomography scan CT-scan or Magnetic Resonance Imaging MRI
scan. The use and importance of the CT-scan for preoperative
planning of correct retroversion in the shoulder implant surgery was

reported by Ganapathi et al.
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However, there are many disadvantages associated with use guiding
instruments (jigs} based on observations from CT-scan or MRI scan.
Even though CT scan or MRI scan is a three dimensional imaging
technique, quite often the cutput of said technique is in form of two
dimensional images as on X-ray plates, which leads to failure in
accuracy and precision. Conventional two dimensional (2D} CT scan
has been found to be unreliabie in measurements of glencid version
and inchination in the shoulder replacement surgery, as reported by
Budge MD, Lewis GBS, Schaefer E, Ceoguia 8, Flemming DJ,
Armstrong AD. Comparison of standard two-dimensional and three-
dimenstonal corrected glenoid version measurements. J Shoulder

Elbow Surg 2011; 20:577-83. Wherein they reported a difference of

meore than 3° in glenoid version in almost 50% of 2D compared with
31 CT, despite a high interobserver and mtracbserver reliability for
both techniques. Furthermore Daggett et al reported a_mean

difference of 1° on glencid inclination on reformatted 20 CT scans

compared with 3D. B.8. Also conventional measurements of glenoid
version and inclination disclosed in Werner et al suggest on
reformatted 2D CT scans are less accurate compared with 3D
measurements. Thereby the conventional technigques lack in
providing the precision and accuracy in terms of version and

inclination in the shoulder implant surgery.

Using the data from 3D CT scans or MR, the surgeon at present,
has two options to improve accuracy and get predictable results: 1.
te use computer navigation or 2. To use the patient specific guiding
instruments {jig} derived from said 313 CT scan or MRI data.
Computer navigation needs extended exposure during surgery for

attachment of the navigation devices. It is a costly instrumentation
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with a need for a large amount of disposables which add to the cost.
The surgery becomes meoere time consuming. The extended time and
exposure lead to higher blood loss and can increase chances of

infection.

Furthermore the use of image derived guiding instruments based on
CT scan or MRI data are patient specific and thus are not reusable
jigs. This adds on the financial burden and also increases or causes
delay in scheduling the surgery as a patient specific jig needs at
least three weels of time pre-operatively. Such techniques are based
onn the surgeon’s decision or third party decision for the
measurements, version and inclination and thus are vulnerable to
higher chances of error in surgery; which sometimes may also call
for post-operative measures or a repeat surgery. Thus, advances like
computer navigation and patient specific jigs are costly and time

CONSUMmMIng.

PRIOR ART AND ITS DISADVANTAGES

US patent US 9741263 B2 discloses a method for assisting a user with
surgical implementation of a preoperative plan includes generating a
physical native tissue model of a native patient tissue. The physical native
fissue model inchades at least one primary palient tissue area inchuding a
surface of interest, at least one secondary patient tissue area including no
surfaces of interest, and a base surface for engaging a supporting
structure. The physical native tissue model, as generated, includes at least
one information feature providing clinically useful information fo the user.

The information feature is substantially separated from the surface of
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interest, An apparatus for assisting a user with surgical implementation

of a precoperative plan is also provided.

However said system fails to provide a modular reusable jig to guide the
placement of glenoid in the shoulder replacement surgery that accurately
and precisely guides the placement of glenoid component in patient as per
the requirement. The jig uses the negative impression of surface imprints
of the glenoid. As the negative impression of the glenoid is used, it needs
extensive exposure of the bone devoid of soft tissue coverage. This leads
to larger exposure and blood loss, Also the said system is user specific and
hence fails to provide a reusable jig. As it is a single use product and needs
to e manufactured, it is expensive and time consuming process with a

delay of at least three weeks from time of CT scan.

Another instrument or system in use for the shoulder replacement surgery
is the Arthrex VIP System. Said systemn consists of patient specific
instruments that facilitates preoperative planning and infra operative
placement of the glenoid guide pin used in preparing the glenoid for
implantation of the glenoid implant in the total shoulder Arthroplasty or
reverse total shoulder arthroplasty. Based on the patient CT scan data
submitted by the surgeon Arthrex Uses 3D preoperative planning
software, to create a glenoid implant placement surgical plan for that

specific patient.

However said system is bulky and is cumbersome to use due to 3D
calibrator used in the system. This blocks the visualization of the surgeon
during the placement surgery thereby increasing the chances of the error
in the caleulation of the placement of the component. Furthermore the

time taken for the precoperative measures for surgery using said
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mstrument is substantially more (approximately 48 hours). The accuracy

of any reusable modular system depends on how well instrument sits on

the glenoid bone. With a bulky instrument which blocks visualization, it

is difficult to confirm that all five legs are sitting on the bone. This

compromises the accuracy of the system. A lighter system which allows

visual confirmation of seating of the jig on the bone is necessary.

DISADVANTAGES OF PRIOR ART:

Existing technologies and/or jigs used for the shoulder replacement

surgery suffers from all or at least any of the below mentioned

disadvantages:

£

The conventional system fails to provide a pre-assembled jig that
facilitates and guides the placement of glenoid component of the
implant in shoulder replacement surgery.

The conventional jigs for the placement of glenoid of the scapula
bone are placed directly on the glenoid face and approximation in
terms of versions found in average population are made. Whereas
the version is alternatively decided arbitrarily by the surgeon. The
placement of glenocid based on such approximation or arbitrary
values are thereby fails not accurate and does not provide patfient
satisfaction.

In particular, Conventional system for the shoulder implant surgery
fails to provide medular jig that guides the placement of glenoid
component of the implant in shoulder replacement surgery on the
scapula precisely in three dimensions in terms of version,

inclination, vertical height and side to side placement of the implant.
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Further the existing jigs for guiding implant placement in a shoulder
replacement surgery relaving only on X-rays; fails to detect the
deformities in the bones or between them, which leads to
inappropriate calculation for the placement of the implant, and
hence cannot be relied upon.

The existing technelogies using CT or MRI scans in 2D mode lack
accurate detection of the deformities in the bones which further
leads to the complexity in the surgery and post-surgery. Often
Deformities are found out after the shoulder is opened for surgery;
which increases the time for operating and at times, might require
second surgery to solve the post-operative issues in the shoulder
deformity; adding te the complexity of the surgery, pain and
inconvenience to the patient along with the additional cost of post-
surgical treatments.

Conventional techniques fails to provide a jig that precisely and
accurately guides the implant over scapula at the definite version
and inclination of the patient in the shoulder replacement surgery.
Moreover the existing technigques are fime conswming and are not
reliable as they are not accurate.

They {ail to provide preoperative modular jig for the placement of the
glenoid component in the shoulder replacement surgery.

Computer navigation used in the shoulder replacement surgery
substantially increases the exposure of the shoulder and time
needed during surgery along with the increased blood loss during
the surgery and increased chances of infection, causing it painful
for the patient; and thereby are not patient compliant,
Furthermore the conventional jigs based on 3D CT or MRI are not
surgeon friendly as many of them are bulky, non-modular, are not
reusable and requires approximate or arbitrary values based on
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assumption of the surgeon for the tmplant and in addition are also
netf precise and accurate.

Most of them based on 3D CT or MEI scans are patient specific and
hence are not reusable therebhy adding to the cost.

The existing system for reusable, modular jig based on 3D CT or
MRI scans is bulky and are complex to use such that it blocks the
vision of the surgeon during the surgery which in turn leads to many
cperative complexity during the surgery along with the lack of the

precision and accuracy in the placement of the guide.

None of the prior art provides substantially effective instrument (Jig) to
guide the placement of the glencid component in shoulder replacement
surgery that is accurate, precise in placing the implant component and
is user friendly, patient compliant and reusable. Thus there is an
unmet need of the invention that cbviates the aforesaid problems of the

prior art.

ORBJECTS OF THE INVERTIONR:

Accordingly the object of the present invention is to provide a jig for
shoulder replacement surgery. In an aspect the present invention provides
a pre-assembled jig that facilitates and guides the placement of glenoid

component of the implant in shoulder replacement surgery,

It is an object of the present invention to provide a pre-operative modular
iig that facilitates and guides the placement of glenoid component of the
implant in shoulder replacement surgery. In an aspect the present
invention provides a jig that guides the placement of glenoid component

of the implant in shoulder replacement surgery on the scapula precisely

10
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it three dimension in terms of version, inclination, vertical height and

depth of implant and aids the surgeon to work with acumen.

In another object, the present invention provides a jig that precisely and
accurately guides the implant over scapula at the definite version and

inchination of the patient in the shoulder replacement surgery.

in yet another object the present invention provides a modular jig that
accurately determines the deformities in the bones or between the bones
and thereby facilitate and guwides the precise placement of glenoid

component of the implant in shoulder replacement surgery.

In yet another object the present invention provides a jig for guding
placement of glencid component of the implant in shoulder replacement
surgery that considerably decreases the shoulder dissection thereby

facilitating the shoulder replacement surgery less time consuming,.

In an object the present invention eliminates the need of the arbitrary
calculation of the values for the tmplant by the surgeon and/or third party
thereby provides precision and accuracy and also reduces the time taken
for the surgery which in turn requires the shoulder to be kept open for

substantially less time and thereby decreases the chances of infections.

In yet ancther object the present invention provides reusable jig for
guiding placement of glencid component of the implant in shoulder
replacement surgery. In an aspect the present invention provides a jig that
reduces the blood loss and bone loss in guiding the placement of glenoid

component of implant in shoulder replacement surgery.

In an object the present invention provides a jig for guiding placerent of
glencid component of the implant in shoulder replacement surgery that is
surgeon friendly and is not bulky and is easy to operate and visualize the
placement of the component during the surgery.

11
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In ancther object the present invention provides an accurate and precise

iig for guiding the glencid component of the implant in shoulder

replacement surgery.

In other object the present invention provides a jig for guiding the glenocid

component of the implant in shoulder replacement surgery that {acilitates

the surgeon te work with acumen.

In another object the present invention provides a jig for guiding the

glenoid component of the implant in shoulder replacement surgery that

aids in the shoulder replacement surgery and provides enhanced patient

compliance reducing the blood loss, bone loss, chances of infection and

post-cperative difficuliies, pain.

BRIEF DESCRIPTION OF DRAWINGS:

Fig.1

Shows the exploded view of the present jig for guiding the
glenoid component of the implant in shoulder replacement

surgery

Fig.2

Shows the perspective view of present jig for guiding the
glenoid component of the implant in shoulder replacement

Surgery

Fig.3

Shows the glenoid ring of the present jig for guiding the
glenoid component of the implant in sheoulder replacement

Surgery

Fig.4a

and 4b

Shows the variations in size measurements of the glenoid
ring augments of the present jig for guiding the glenoid

component of the implant in shoulder replacement surgery

Fig.dc
and 4d

Shows variations in head of the glenoid ring augments in top
view of the present jig for guiding the glenoid component of

the implant in shoulder replacement surgery

12
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Fig 5,

3a,5b

Shows the glenoid ring handle and its variations of the
present jig for guiding the glenoid component of the implant

in shoulder replacement surgery.

Fig &6

Shows the change in version with the change in augment
size on the scapula implementing the present jig for guiding
the glenoid component of the implant in shoulder

repiacsm ent su rgery.

Fig.6a

Shows the increase in retro version with longer anterior
glenoid ring augment on the scapula implementing the
present jig for guiding the glenoid component of the implant

in shoulder replacement surgery

Fig.6b

Shows the increase in ante version with longer posterior
o

glenoid ring augment on the scapula mmplementing the

present jig for guiding the glencid component of the implant

in shoulder replacement surgery

Fig.7

Shows the change in inclination with the change in augment
size on the scapula implementing the present jig for guiding
the glenoid component of the implant in shoulder

replacement surgery

Fig.7a

Shows the increase in mmclination with longer superior
augment size on the scapula implementing the present jig
for guiding the glenoid component of the implant in shoulder

replacement surgery.

Shows the decrease in inclination with longer inferior
augment size on the scapula implementing the present jig
for guiding the glenoid component of the implant in shoulder

replacement surgery

13
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5 Meaning of reference numeral of the saild component parts of the

present jig for guiding the glemoid component of the implant in

shoulder replacement surgery:

P . Present jig for guiding the glencid component of the implant

it shoulder replacement surgery

GE : Glenoid ring

GS 1 Glenoid pin sleeve

GA : Glenoid ring Augments

GH : (leneid ring handle

HGA : Holes for Glenoid ring augments
HGS : Hole for Guide pin sleeve

HGH : Hole for Glencid ring Handle

Additional references {not the paxt of present jigl

Pi : Superior position of glenoid where the Glenoid ring Augment
rests on the bone

P2 : inferior position of glenoid where the Gleneoid ring Augment
rests on the bone

P3 1 Anterior position of glenoid where the Glenoid ring Augment
rests on the bone

P4 1 Posterior position of glencid where the Glenoid ring Augment

rests on the bone

SUMMARY OF THE INVENTION:
10 Referring to Fig. 1 to 7h, the present invention {P) comprises:
¢ CGlenoid ring {GR},

s (Glenoid pin sleeve (G5,

14
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s (lenoid ring Augments (GA},

s (lenoid ring handle (GH],

¢ Holes for Glenoid ring augments (HGA],
s Hole for Glenoeid pin slesve (HGS),

s Hole for Glenoid ring Handle (HGH];

The present jig {P) uses measurements of displacement of Jig (P} of glenoid
of the scapula bone, in a shoulder replacement surgery; wherein, to
achieve precise cut as per the values of depth of cuts obtained from a
system derived from 3D imaging like CT scans or MRI scans for obtaining
accurate and precise position of the glencid component of the shoulder
replacement implant so as o achieve minimum bone loss and maximum
patient satisfaction. While using the obtained values, the present Jig (P is
used to obtain precise cuts on the glenoid in a shoulder replacement
surgery. The precise cuts on the glenoid are obtained by the precise
placement of present Jig {P) on the scapula in all three planes to enable
precise cuts on the bone. Wherein the precise placement is ensured by the
precisely measured (more preferably in millimeters) glenoid ring augments
{GA) that are used to generate rotations in different planes. Placing of the
present jig {P} on the scapula, establishes the contact of the present jig (P}
with the bone at different points, such that the end of the glenocid ring
augments (GA} touches the bone. Said points are termed herein after as
contact points. Said contact peoints are used as reference points that
enables the precise measurements while adjusting the Jig (P} to precise
postition and thereby facilitates in precise cuts. Wherein the contact points
are in plurality more preferably three, four or more than three to achieve

the precise adjustments of measurement.
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Present description embodies four such contact points while achieving

precise position and alignment of the present Jig (P} on the glenoid.

P1: Base of glenoid ring augment {GA} in the Superior position of
gienoid ring {GR} with cross hairs
PZ: Base of glenoid ring augment {(GA} in the Inferior position of
glenoid ring (GR) with cross hairs
P3: Base of glenoid ring augment (GA} in the Anterior position of
glenoid ring (GR} with cross hairs
P4: Base of glenoid ring augment {GA} in the Posterior position of

glenoid ring (GR) with cross hatrs

These four points controls the rotations and displacements of the present

Jig (P

S

&

} as under:

Rotation in the sagittal plane: Superior inclination {inclination

towards the superior side {above}} is controlled by increasing the size
of the glenoid ring augment {GA} in inferior position of the glenoid
ring (GR} with cross hairs over the glenoid augment {GA} in superior
position of the glenoid ring (GR} with cross hairs {increasing the
distance between P2 and ring compared to the distance between Pl
and the ring). Similarly, inferior inclination {inclination towards the
inferior side (below})} is controlled by increasing the size of the
glencid ring augment {GA} in superior position of the glencid ring
{GR)} with cross hairs over the glenoid ring augment {GA] in inferior
position of the glenoid ring (GR) with cross hairs (increasing the
distance between P1 and ring compared o the distance between P2
and the ring}) in the glenoid ring with cross hairs,

Rotation in saxdal plane: Anteversion {Rotation towards the front) is

controlled by increasing the size of the glenoid ring augment {(GA) in

the posterior position of the glenoid ring (GR) with cross hairs over

16
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the glenoid ring augment (GA} in the anterior position of the glenoid
ring {GR} with cross hairs {increasing the distance between P4 and
ring compared to the distance between P3 and the ring) in the
glenoid ring (GR} with cross hairs. Similarly, retroversion (Rotation
towards the back} is controlled by increasing the size of the glenoid
ring augment {GA) in the anterior position of the glenoid ring {GR)
with cross hairs over the glenoid ring augment (GA} in the posterior
position of the glenoid ring {(GR} with cross hairs (increasing the
distance between P4 and ring compared to the distance between P3
and the ring) with cross hairs.

Displacement in the sagittal plage is anterior or posterior

placement. Displacement of P23 from anterior glenoid ring (GR} and
P4 from posterior glenoid ring {GE} induces anterior or posterior
placement of glenoid by the distance in millimeters as calculated in
pre-operative planning.

Displacement in the axial plane is superior or inferior placement.

Displacement of the glenoid ring (GR} at P1 from the superior edge
and P2 from the inferior edge induces superior-inferior placement of
the glenoid away from the inferior edge or the superior edge of the
glenoid bone by the distance in millimeters as calculated in pre-

operative planning.

Thus, the present Jig (P} uses measurements in millimeters {mrm} i all
three planes and all six degrees of freedom instead of the generally used
angles in degrees in an undefined plane. Whereinn the six degrees of
freedom of movement are three angulations and three displacements.
Further the Two angulations are Version in axial plane and inclination in
coronal plane are as described above. The Third angulation in sagitial

plane is rotation of the glenosphere on its axis, which is of no conseguence
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as the glenoid implant in reverse shoulder arthroplasty is a hemi-sphere.
Further the Two displacements Antericor-posterior in sagittal plane,
superior-inferior in axial plane are as described above. Whereas the Third
displacement; depth of placement of glenoid is controlled by depth of

reaming on the guide pin.
DESCRIPTION OF THE INVENTION:

The objective and particular technicalities of the invention are exemplified
it the embodiment shown in accompanying drawings and as described

herein below:

The embodiment of the present invention provides a pre-assembled
modular jig for guiding the placement of glenoid component in the
shoulder replacement surgery (Pl It provides a jig that guides the
placement of glenoid component of the wnplant in shoulder replacement
surgery on the scapula precisely in three dimensions in terms of version,
inclination, vertical height and side-to-side placement of wmplant. The
present jig (P} is pre-assembled to ensure precision alignment, placing and
sizing of the glenoid component of the implant for shoulder replacement
surgery basced on the difference of cuts in millimeters instead of the usual
version measurements in degrees. The present invention (P} guides the
glenoid component of shoulder replacement in the precise position and
thereby provides accuracy in placement of the component. Furthermore
the present invention {P} substantially reduces the time taken for the
surgery and also decreases the chances of infection with less blood loss

and minimum bone loss.

Referring to Fig 1 and fig. 2, the present jig for guiding the placement of
glenoid component of the implant in shoulder replacement surgery (7

COMPrises;
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» Glenoid ring (GR),
# (lencid pin sleeve (GS),

# (lencid ring Augments (GA},

= (lenoid ring handle {(GH},

s  Holes for Glenoid ring augments {HGA),

s  Hole for Glenoid pin sleeve (HGS),

s Hole for Glenoid ring Handle (HGH};

Wherein,

Referring to Fig 3 said glenoid ring {GR) is having cross hairs and is
preferably made of metal. Said glencid ring {GR) facilitates holes for
glenocid ring augments (HGA) at superior {(P1}, inferior (P2}, anterior {(P3)
and posterior (P4} locations. Said holes for glenoid ring sugments (HGA)
are provided to accept said Glenoid ring augments {(GA). Said glenoid ring
{GR) further facilitates hole for glenoid ring handle (HGH} at anterior-
inferior and postero-inferior end of the ring to accept the glencid ring
handle {GH). Alternatively the holes at anterior-inferior and postero-
inferior end of the glenoid ring (GR) is used by the surgeon. Said Hole for
glenoid pin sleeve {HGS) is provided at the center of the glenoid ring (GR}
to accept the glenowd pin sleeve (GS). Said Glenoid Augments {(GA} are
provided such that it determines the four point of contacts on the shoulder
of the patient undergoing the shoulder replacement surgery. The contact
points where the glenoeid ring augment {GA) rests on the bone are termed
as Pl for superior glenoid ring augment, P2 for inferior glencid ring
augment, P3 for anterior glenoid ring augment and P4 for the posterior
glenocid ring augment. Said glencid augments (GA} are provided such that
it facilitates in determining the position for the placement of glenoid
component over scapula with accuracy and precision at the superior
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position (Pl}, Inferior position (P2}, Anterior Position {P3), Posterior

£

position {(P4) of the glenoid.

Now referring to Figda and Fig.4d; shows the variation in the size
measurements of said glenoid augments {GA). Wherein the size of glenoid
augments (GA) varies wn the range of Ilmm to Z20mm. Present Jig (B}
determines the position for the accurate and precise placement of the
glenoid component over scapula by controlling the lengths of said glencid
augments {GA) in four diametrically opposite directions. Further the
rotations in the axial plane {versions) are also controlled by the lengths of
the glenoid augments {GA) on the anterior position {P3) and posterior
position {P4} of the glenoid ring {(GR} with cross hairs. Where the anterior
Glenoid ring augment (GA) is longer compared to posterior glenoid ring
augment; that is the distance of glenoid ring augment {GA) from Anterior
Position P3 is larger compared to the distance glencid ring augment {GA)

from Posterior position {P4]. This increases retroversion. Where the

posterior glenocid ring augment is longer compeared to anterior glenoid ring
augment increases the ante version. further said change in length of
glenoid augments (GA) on superior position (P1) and Inferior Position {(P2)
of the glencid ring {GR} with cross hairs rotating in coronal plane
determines the inclination in terms of angle; where the superior position
(P1} glencid ring augraent {GA) is longer compared to Inferior position (P2)
glenoid augment {(GA) indicates increase in inferior inclination angle over
the scapula; where the superior position (P1} glenoid ring augment {GA} is
shorter than Inferior position {P2) glenoid augment (GA} indicates increase
in superior inclination angle over the scapula. The precise lengths of the
glenoid ring augments (GA} are measured after studying the individualized
CT scan by the surgeon and the distances of P3 and P4 {from the glenoid

ring are measured. For determining the imnclination {the rotations in the
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coronal plane) the lengths of the glenocid augments {GA} on the superior

\ N

position {P1} and Inferior Position (P2) of glenoid ring {GE} are changed.
This determines the superior Inclination or inferior Inchnation and
accordingly the varied size measurements of the glencid augments {(GA)

are used by the surgeon.

As shown in Fig 4c and 4d the present jig (P}, alternatively uses and
discloses variations in the head of the glenoid augments {GA}; more
preferably a cross head on the top or hexagon head on the top of the
glencid augments {GA} of varied size ranges. The (Glencid ring augments
{GA} are locked onto the ring with threads on the head of the glenoid ring
augment {GA) and the threads in the holes of the glenocid ring with cross
hairs {GR}. Alternatively, different variations of locking mechanisms may
be used to lock the glencid ring augment in to the holes in the glenoid ring

with cross hairs for the glenoid ring augments.

Referring to Fig 6 to 6b, shows the changes in version with the change in
the glenoid augment {(GA} sizes on the scapula implementing the present
jig for guiding the placement of glenoid component. The precise position
of the placement of the component is ensured by the precisely measured
sizes of glenoid augments {GA) as per the positions determined by the
rotation and displacement in different planes. With the change in the size
of the glenoid Augment {GA} as per the version precise variation in the
angle is determined by the present jig (P} in three dimensions that are
coronal, sagittal and axal plane Referring to fig. 6, shows the present jig
(P} determining position over scapula of the patient for guiding the
placement of the glenoid component at the reference points marking the

points as Superior position of glenoid (P1}, Inferior position of glencid (P2},

Anterior position of glenoid (P3}, Posterior position of glencid (P4). Based

on the three dimensional report CT Scan/MRI of the patient and the pre-
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operative analysis the surgeon with the use of the present jig (P
determines the accurate and precise position for the glenoid placement.
As shown in Fig .6a, the surgeon implements various plurality of glenoid
augments {GA) of varied size measurement accerding to the patfient
requirement. When the glenoid augment {GA} at the Anterior position of
glenoid (P3) is longer than the glenoid augment (GA) at Posterior position
of glencid (P4}; this generates the retro version over the scapula This
precisely marks the position of the glenoid component over the scapula
along with the variations in its inclination angle. Similarly, as shown in
Fig 6b, when the glenoid augment {GA) at the Anterior position of glenoid
(P3} is shorter than the glenoid augment (GA} at Posterior position of
glenoid {(P4); this generates the ante version over the scapula. This
precisely marks the position of the glenoid component over the scapula
along with the variations in its version. Wherein the present invention {J]
accurately detects the variations in versions {Retre and Ante} in terms of
angle in the range of 1.8° - 30°, Further said variations in the angle/s
determined are directly proportional to the varied sizes of the glenoid
augments (GA} in terms of millimeter {mm} in the range of Imm - 20mm
being used in the present jig (F). Thus with the change in the patient
requirement, each glenoid augment {(GA} is changed that accurately and
precisely determines the version variations, that are specific to the
patients and varies with each patient thereby aiding in the accurate

placement of the glenoid component as per the patient need.

Referring to Fig 7 to 7b, shows the change in inclination with the change
in augment size on the scapula implementing the present jig (P}, The
precise position of the placement of the component is ensured by the
precisely measured sizes of glenoid ring augments {GA] as per the

positions determined by the rotation and displacement in different planes.
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With the change i the size of the glenoid ring Augment {GA) as per the
inclination, precise variation in the angle is determined by the present jig
(Pl in three dimension. Referring to fig.7, shows the present jig (P
determining position over scapula of the patient for guiding the placement
of the glenocid component at the reference peints marking the points as
Superior position of glenoid (P}, and Inferior position of glenoid {P2),
Anterior position of glencid (P3}, Posterior position of glenoid (P4}, Based
on the three dimensional report CT Scan/MREI of the patient and the pre-
operative analysis the surgeon with the use of the present jig (P
determines the accurate and precise position for the glenoid placement
{GA). As shown in Fig .7a, the surgeon mmplements various plurality of
glenoid augments (GA]} of varied size measurement according to the patient
requirement. When the glenoid augment {GA) at Superior position of
glencid {(P1) is longer than the glenoid augment {(GA) at Inferior position of
glenoid {P2}; determines the increase in the inferior inclination angle over
the scapula. This precisely marks the posttion of the glenoid component
over the scapula along with the variations in its inclination. Similarly, as
shown in Fig 7b when the glenoid augment {GA} at Superior position of
glenoid (P1} is shorter than the glenocid augment (GA) at Inferior position
of gleneoid {P2); determines the increase in the superior inclination angle
over the scapula. This precisely marks the position of the glenoid
component over the scapula along with the variations in its inclination.
Wherein the present invention {J} accurately detects the variations in
inclination {increased in superior or inferior inclination} in terms of angle
in the range of 1.8° - 30° Further said variations in the angle/s
determined are divectly proportional to the varied sizes of the glenoid
augments {GA} in terms of millimeter {mum} in the range of lmm ~ 20mm

being used in the present jig {P). Thus with the change in the patient

requirement, each glenoid augment {GA} is changed that accurately and
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precisely determines the inchination vanations, that are specific to the
patients and varies with each patient thereby aiding in the accurate

placement of the glenoid component as per the patient need.

In an embeodiment, the present invention (P}, provides varied versions of
the glenoid ning handie (GH)} as shown in figure (5 to 3b}. Said glenoid ning
handle {(GH) are provided to support the glenoid ring with cross hairs {GR)
and are preferably made of metal with a grip at one end. On the other end
a locking mechanism s provided that locks the glencid ring handle (GH)
info the hole for glenoid ring handle on the glenoid ring with cross hairs.
Wherein said locking mechanism includes threads or its variations. The
shape of the handle may vary as per surgeon preference for better visibility
deep info the operative field without obstruction. Said glenoid pin sleeve
(GBS} 1s provided to facilitate precise direction for insertion of the guide pin
and is preferably made up of metal with a grip at one end and locking
mechanism at the other end. Wherein the other end of said glenocid pin
sleeve (GB)} is locked into the hole provided at the center of glencid pin

sleeve (HGS) in said glenoid ring with cross hairs {GR}.
WORKING OF THE INVENTION:

The analysis for optimum {it implant and its optimum position is derived
from any of the existing pre-operative system for the joint replacement
surgery. The depth of cuts on the glenoid on the scapula along with the
antero-posterior and superior-inferior distance is obtained from the said
system. These are used fo calculate the placement of the glenoid
compoenent and the size of the glenoid augments {GA) to be used. The
working steps comprises of:
1. Determining contact peints and verification of data obtained from
pre-operative system

2. Asserbling of the Present Jig (P,
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3. Placement of the present jig (P) on the glenoid

For the precise and the accurate placement of the glenoid component in
the shoulder replacement surgery using the present Jig (P} the precise and
accurate position for cut on the bone and the placement of the component
with respect to version and inclination, said glenoid ring augments (GA)
determines the four contact peints namely superior {P1}, inferior (P2},

anterior (P3} and posterior {P4).

Determining contact points and verification of data obtained from
pre-operative system
+ Following the determination the four contact points by the present
jig {P}, the surgeon verifies the data obtained from the preoperative
systern. This further ensures the accuracy of the operation of the
present jig (P}, The data obtained from the existing pre-cperative
system 18 verified by the surgeon as follows:In case where the
surgeon feels to increase the “anteversion” as per the patient specific
data obtained from the preoperative system; the surgeon uses the
longer sized glenoid ring augment {GA) at the posterior posttion {(P4)
than the glenoid augment at the anterior position {P3}.
¢ In case where the surgeon feels to decrease the “anteversion” as per
the patient specific data obtained from the preoperative system; the
surgeon uses the longer sized glencid ring augment {GA} at the
anterior position {P3} } than the glenoid augment at the posterior
position (P4},
s In case where the surgeon feels {o increase the “inferior inclination”
as per the patient specific data obtained from the preoperative

system; the surgeon uses the longer sized glenoid ring augment {GA)
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at the superior position {P1) than the glenoid augment at the inferior
position (P2},

s In case where the surgeon feels to decrease the “inferior inclination”
as per the patient specific data obtained from the preoperative
system; the surgeon uses the longer sized glenoid ring augment {GA]
at the inferior position (P2} than the glenoid augment at the superior
position {F1}.

Assembling of the Present Jig (¥}

Further the glenoid augments (GA) as selected for use by the surgeon are
iocked into their respective holes for glenoid augments {(HGA) starting with
the superior hole. Wherein the difference in sizes of the glenoid augments
{GA) used by the surgeon varies in the range of 1-20 mm with the
corresponding degrees with the ratio of Imun: 1.8° and 20mum: 30°.

Said guide pin sleeve {GS) is threaded and locked into the center of the

hole for glenoid pin sleeve (HGS) in the glenoid ring with cross hairs {GE).

The glenoid ring handle (GH} is locked in to the hole {or glenoid ring handle
{HGH} at either postero-inferior hole or antere-inferior hole depending on

exposure of the glencid and surgeon preference,

Placement of the assembled Hg (P} over glenoid:

1. Said assembled jig is further placed on the glencid surface taking
care of the following:

s All four glenoid ring augments (GA} are touching the glenoid.

This is crosschecked visually. Alternatively, an attempt can

be made to pass small instrument under the glencid ring

augments {GA) to cross check that there is no space between

the end of glenoid ring augment {GA} and the bone. the
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stability of the glenoid ring (GR) placed on the glenoid is
assessed by a small toggle wherein, all four glensoid ring
augments {GA) touches the glenoid surface, ensuring proper
placement of glenoid ring {GR)

Further the superior ring augment is aligned with the
superior position of the glenoid.

The distance of placement of superior ring augment on
glenoid {P1} from the superior position of the glenoid is the
same as calculated from the pre-operative planning.

The distance of placement of inferior ring augment on glenoid
{F2) from the inferior edge of the glencid is the same as
calculated from the pre-operative planning.

The distance of placement of anterior ring augment on glenoid
{P3) from the anterior edge of the glencid is the same as
calculated from the pre-cperative planning.

The distance of placement of posterior ring augment on
glenoid (P4) from the posterior edge of the glenoid s the same

as calculated from the pre-operative planning.

2. Upon confirming the correct placement of the jig on the glenoid, the

25 guide pin is drilled into the glenoid through the glenoid pin sleeve

{GS} in the precise, desired angle and placement. The cannulated

reamer is used over the guide pin to ream the glenoid and final

preparations are made keeping the guide pin in place. The humerus

is prepared and final components placed in either a cemented or

30 uncemented mode. The spacer is placed and wound is closed in

layers.
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Example L

For patient A, based on CT-scan/MREI Reports and implying the results of
the pre-operative system and doctors verification, the values calculated of
Glenoid ring augments (GA}] to be used for the Placement of Glenoid
Component of the Implant in Shoulder Replacement Surgery were: For the
glenoid ring Augment (GA} in superior position {P1} the value determined
was 2 mun, for glenoid ring Augment (GA} in wnferior position {(P2) was 2
mnt whereas for glenoid ring Augment {(GA} in Anterior position (P3} was
3mm and for glenoid ring Augment {GA} in the posterior postiton (P4} was
2mm. Meaning thereby while applying the present invention for surgery
in said patient the glenoid ring augments {GA) at the superior position {(F1}
and inferior position (P2} shall be same, since there is no change and

variation detected in the inclination. Further for the said patient the

glenoid ring augments (GA} at the Anterior position (P3) is larger than that

at the posterior position {(P4): thereby leading to retro version. There is the

variation in version by lmm and 1.8° {in {erms of degree]. Hence the
placement of the glenoid should be accordingly retroverted, where the

glenoid ring augment (GA} used at the posterior position (P4 is larger by

lmm than the glenoid ring augment {(GA) at the anterior position (P3)

Example 2:

For patient N, based on CT-scan/MEI Reports and implying the results of
the pre-operative system and doctors verification, the values calculated of
Glenoid ring augments (GA] to be used for the Placement of Glenoid
Component of the Implant in Shoulder Replacement Surgery were: For the
glenoid ring Augment (GA} in superior position (P1} the value determined
was 2 mm, for glenoid ring Augment (GA} in inferior position (P2} was 2

mm whereas for glenoid ring Augment (GA) in Anterior position {P3} was
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3mm and for glenoid ring Augment {GA) in the posterior position (P4} was
4mm. Meaning thereby while applying the present invention for surgery
in said patient the glenoid ring augments {GA) at the superior position (P1)
and inferior position (P2} shall be same, since there is no change and
variation detected in the inclination. Further for the said patient the

glenoid ring augments {(GA} at the Anterior position {(P3) is shorter than

that at the pesterior position (P4}, thereby leading to ante version. There

18 the varation in version by Imm and 1.8° {(in terms of degree)). Hence

the placement of the glenoid should be accordingly ante verted, where the

glenoid ring auvgment {GA} used at the anterior position (P31 is larger by

lmm than the glenoid ring augment (GA} at the posterior position (P4,

Example 3:

For patient X, based on CT-scan/MRI Reports and implying the resulits of
the pre-operative system and doctors verification, the values calculated of
Glenoid ring augments {GA] to be used for the Placement of Glenoid
Component of the Implant in Shoulder Replacement Surgery were: For the
glenoid ring Augment (GA] in superior position (P1} the value determined
was dmm, for glenoid ring Augment (GA} in inferior position (P2) was 2
mnt whereas for glenoid ring Augment (GA} in Anterior position (P38} was
2mm and for gleneid ring Augment {GA) in the posterior position (P4} was
2mm. Meaning therchy while applving the present invention for surgery
in said patient the glenoid ring augments {(GA) at the superior position
{Pilis larger than that at the inferior position {F2) leading to increase in

inferior inclination. There is the variation in inferior inclination by 2mm

and 3.5° {in terms of degree} Hence the placement of the glenoid should
be accordingly used, where the glenoid ring augment {GA) at the mferior

position (P2 is larger bv 2mum than that used at the superior position (P1).

Also since the glenoid ring augments {GA] at anterior position {P3) and

posterior position {P4) are same there is no change detected in version.
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Example 4

For patient Y, based on CT-scan/MRI Reports and implying the results of
the pre-operative system and doctors verification, the values calculated of
Glenoid ring augments (GA}] to be used for the Placement of Glenoid
Component of the Implant in Shoulder Replacement Surgery were: For the
glenoid ring Augment (GA} in superior position {P1} the value determined
was 2mm, for glenoid ring Augment (GA} in inferior position {(P2) was 4
mn whereas for glenoid ring Augment (GA} in Anterior position (P38} was
2mm and for glenoid ring Augment {GA} in the posterior position (P4} was
3mm. Meaning thereby while applying the present invention for surgery
in said patient the glenocid ring augments {GA) at the superior position

{P1lis shorter than that at the inferior position (P2} leading to increase in

superior inclination. There is the variation in supericr inclination by 2mm

3

and 3.5° {in terms of degree}. Hence the placement of the glencid should
be accordingly used, where the glenoid ring augment {GA) at the superior

position (P1) is larger by Z2mm than that used at the inferior position (P2L

Furthermore the glenoid ring augment {GA) at anterior position {P3) is
shorter than the glenoid ring augment (GA) at Posterior position (4]
leading o ante version. There is the variation in version by Imm and 1.8°
{in terms of degree}. Hence the placement of the glenocid should be

accordingly ante verted, where the glenoid ring augment (GA} used gt the

antevior position (P31 s larger by 1mu than the glenoid ring augment {GA)

at the posterior position (P4).

Example 5:

For patient B, based on CT-scan/MRI Reports and implying the results of

the pre-operative system and doctors verification, the values calculated of

30



WO 2020/255152 PCT/IN2019/050901

10

15

20

25

30

Glenoid ring augments {GA) to be used for the Placement of Glenoid
Component of the Implant in Sheulder Replacement Surgery were: For the
glencid ring Augment {GA} in superior position (P1} the value determined
was 2 mimn, for glenoid ring Augreent {G4) in inferior position {(P2) was 2
mm whereas for glenoid ring Augment {GA} in Anterior position {P3} was
3mm and for glenoid ring Augment {GA) in the posterior posttion (P4} was
4mm. Meaning thereby while applying the present invention for surgery
in said patient the glenoid ring augments {GA} at the superior position (P1)
and inferior pesition (P2} shall be same, since there is no change and
rariation detected in the inclination. Further for the said patient the

glenoid ring augments {GA} at the Anterior position (P3) is shorter than

that at the posterior pesition (P41, thereby leading to ante versign. There

is the variation in version by lmm and 1.8° {in terms of degree}}. However
here the glencid of the patient was shallower and hence for the precise
placement of the glenoid component, the glenoid augment (GA} at anterior

posttion {P3) and at Posterior position {P4) had to be increased by 1 mm

compared o glenoeid augments at superior position (P11l and inferior

position (P21

Having described what is considered the best form presently contemplated
for embodying the present mvention, various alterations, modifications,
and/or alternative applications of the invention for any system will be
promptly apparent to those skilled in the art. Therefore, it is to be
understood that the present invention is not limited to the practical
aspects of the actual preferred embodiments hereby described and that
any such modifications and varations must be considered as being within
the spirit and the scope of the invention, as described in the above

description.
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Claimas:-

1. A pre-assembled jig for guiding the placement of glenoid component

in the shoulder replacement surgery (P} in three dimensions in
terms of version, inclination, vertical height and side-to-side
placement of implant comprises of

=  Glenoid ring (GR],

+  (lenoid pin sleeve (GS),

s (Glenoid ring Augments {GA},

s (lenoid ring handle {GH],

s Holes for Glenoid ring augments (HGA),

s Hole for Glenoid pin sleeve (HGS),

s Hole for Glenoid ring Handle (HGH);

Wherein

said glenoid ring (GR} with cross hairs and preferably made of metal,
comprises of at least four holes for glenoid ring augments (HGA) at
superior (P1), inferior (P2}, anterior (P3) and posterior (P4} locations
and a hole glenoid ring handle (HGH) at anterior-inferior and
postere-inferior end, to accept the glenoid ring handle (GH}); glenoid
ring {(GR} further comprises Hole for glencid pin sleeve (HGSjat the
center configured to accept said glenoid pin sleeve {GS); said glenoid
ring augments (HGA) is configured to accept Glenoid ring augments
{GA) of varied size measurements and with variations in head; said
Glencid Augments {GA} determines the four point of contacts on the
shoulder of the patient undergoing the shoulder replacement
surgery; said glenoid ring handle (GH) with a grip at one end and
preferably made of metal, supports the glenoid ring with cross hairs

{GRy; further at the other end said glenoid nng handle {GH} consists
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locking mechanism that may include threads or its variations for
locking of the glencid ring handle {GH) into the hole for glencid ring
handle (HGHj); said glenoid pin sleeve {GS) with a grip at one end
and locking mechanism at the other end locked inte the hole
provided at the center of glenoid pin sleeve (HGS) and preferably
made of metal, is configured to facilitate precise direction for

insertion of the guide pin;

wherein the length of said Glenocid Augments (GA} used in the
present preassembled jig is varied according fo reguirement
determined by the contact points for precision and accuracy; said
change in length of glenoid augments {GA} on the anterior position
{(P3) and posterior position (P4} of the glenoid ring (GR} with cross
hairs rotating in axial plane determines the version in ferms of
angle; where the anterior Position (P3} Glencid ring augment (GA} is
longer compared to posterior posttion (P4] gleneid ring augment
indicates increase in refroversion and where the posterior position
(P4} glenoid ring augment is longer compared to anterior position
{(P3} glencid ring augment indicates increase in the ante version;
further said change in length of glenoid augments {GA} on superior
position (P1} and Inferior Position (P2} of the glenoid ring (GR) with
cross hairs rotating in coronal plane determines the inclination in
terms of angle; where the superior position {(P1) glenoid ring
augment (GA} is longer compared to Inferior position (P2} glenocid
augment {GA} indicates increase in inferior inclination angle over
the scapula; where the supertor position {P1) glenoid ring augment
{(3A} is shorter than Inferior position (P2} glenocid augment {GA]

indicates increase in superior inclination angle over the scapula.
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2.

4.

A pre-assembled jig for guiding the placement of glenotd component
inn the shoulder replacement surgery (¥} in three dimensions in
terms of version, inclination, vertical height and side-to-side
placement of implant as claimed in claim 1, wherein the variation
in the size measurements of said glenoid Augments (GA} is in the
range of lmm to 20mm and the variation in heads of glenoid
Augments {GA} are cross head on the top or hexagen head on the

top of the glenoid augments {GA).

A pre-assembled jig for guiding the placement of glenoid component
in the shoulder replacement surgery (P} in three dimensions in
terms of version, inclination, vertical height and side-to-side
placement of implant as claimed in claim 1, wherein the rotation in
axial plane and precise variation in version identified in terms of
angles is in range 1.8° - 30° wherein said version variations in the
angles determined are directly proportional to the varied sizes of the
gienoid augments (GA) in terms of millimeter {mumn} in the range of

Tmra ~ 20murn.

A pre-assembled jig for guiding the placement of glenocid component
in the shoulder replacement surgery {P} in three dimensions in
terms of version, inclination, vertical height and side-to-side
placement of implant as claimed in claim 1, wherein the rotation in
coronal plane and precise variation in inclination identified in terms
of angles is in range 1.8° - 30° wherein said inclination variations in
the angle determined are directly proportional to the varied sizes of
the glenoid augments {GA) in terms of millimeter {mm} in the range

of Imm - 20mm.
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8. A pre-assembled jig for guuding the placement of glenoid component
inn the shoulder replacement surgery (¥} in three dimensions in
terms of version, inclination, vertical height and side-to-side
placement of implant as claimed in claim 1 may employ size- shape

variations in glencid ring handle {GHjas in fig 5 to fig Sb.
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