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General Features

The Penta-Modular Extremity Reconstruction System (Penta-MERS) is comprised
of a wide variety of implants and instruments designed to reconstruct irrepairable
defects involving hip, knee, shoulder and elbow joints as well as defects associated with
neighboring femur, tibia and humerus bones caused by tumor resection,
revision arthroplasty or trauma.

The connection and extension parts are modular and universal for humeral, femoral
and tibial body components. All TIGAL4V components in the system are type-2 anodization
coated in accordance with AMS 2488 D specification. Titanium nitride (TiN) hard ceramic
coating is also available.

The knee joint of the system has a controlled rotational hinge mechanism. The tibial
rotation piece has two projections on the lower surface and the tibial insert has two
grooves which accommodate these projections allowing 16 degrees of internal and
external rotation. The system has a non-rotating hinged knee option for situations
where extensive muscle resection is required and rotation cannot be controlled.



Intramedullary fixation is provided primarily by cementless, HA coated stems.
These stems are unique to the Penta-MERS system due to their pentagonal cross-section.
Cemented stem options are available for cases where medullary cavity is
extraordinarily large or bone quality is insufficient. cementless stems are HA coated
where as cemented stems are rough-sanded. All stems have collars except for tibial
baseplate extension stems and the standard femoral component stems. All HA coated
components in the system are coated in accordance with the ASTM F 1185 and ISO
13779-1 standards.

All femoral and tibial body, connection and extension parts reconstructing the hip
and knee joints are modular and compatible among themselves. The diameter of the
lower extremity reconstruction system is 24 millimeters. The connection between all lower
extremity modules is provided by the tri-connection system unique to the Penta-MERS.

All humeral body, connection and extension parts reconstructing the shoulder and
elbow joints are modular and compatible among themselves. The diameter of the upper
extremity reconstruction system is 20 millimeters. The connection between all upper
extremity modules is provided by the tri-connection system unique to the Penta-MERS.

The Penta-MERS tri-connection system simultaneously allows;
- rotational correction by 6 degree intervals,
- conical press-fit attachment and
- definitive connection with an axial transfixation bolt.



Proximal femoral body is anatomical and has a neck-shaft angle of 135°. The body
has suture holes in the greater trochanter region for soft tissue repair. Proximal
femoral body has one standard size.



Distal femoral bodies are built with 5 degrees of valgus and therefore anatomical
right and left components are available with one standard size each.

Femoral component for proximal tibial resection is made of non-hardened CoCrMo,
porous coated and implanted cementless. Right and left anatomical components are
available in 4 different sizes. Smaller size components are designed to be used in pediatric
patients, patients with constitutionally small bones and patients lacking adequate soft

tissue coverage due to tumor resection.



Femoral component for proximal tibial resection is embedded within the condyles
sacrificing minimum amount of intact condylar bone. The femoral component provides;

- superior primary stability due to its body being implanted press-fit within the condyles,

- superior secondary stability due to larger contact area between bone and porous
surface of implant,

- greater amount of bone stock for possible revision and salvage procedures.

Femoral stems which receive the distal femoral body are anatomically curved.
Primary stems are 120 mm in length and revision stems are 150 and 200 mm. Stem
sizes vary from 12 mm to 22 mm.

Stems which receive the femoral component of proximal tibia resection are straight.
Primary stems are 120 mm in length and revision stems are 150 mm. Stem sizes vary from
12 mm to 22 mm.

Femoral diaphyseal connection modules are designed to bridge proximal and
distal femoral bodies. These modules are compatible with other components in the lower
extremity system.

Proximal tibial body is anatomical and has rotational hinge / non-rotating hinge
options. This component has a standard size. It can be combined with basic femoral
component (proximal tibia resection) or distal femoral body (closed joint resection). It
has suture holes in the tibial tuberosity region for soft tissue repair.



Tibial baseplate is made of non-hardened titanium alloy, anatomical and HA
coated. It is implanted cementless. It has fins for better metaphyseal anchorage. Five
sizes are available.

Tibial baseplate extension stems have a screw-in type connection with the tibial
baseplate. Extension stems have 60 mm and 90 mm length options. Sizes vary from
12 to 20 mm.

Tibial stems are straight. Stem size is 120 mm. Sizes vary from 11 to 20 mm.



Bumper inserts which curb the impact of knee extension on the hinge mechanism
are made of Ultra Heavy Molecular Weight Polyethylene (PE-UHMW). Inserts have standard
and 5° hyperextension options. Hyperextension inserts are preferred for re-establishing
locking mechanism of the knee in patients whose extensor mechanisms are compromised
due to extensive muscle resection. PE-UHMW Ultra Heavy Molecular Weight Polyethylene
meets the ASTM F648 and ISO 5834-1/2 standards.

Tibial insert is made of PE-UHMW. It has 2 grooves which accommodate the
projections under the tibial rotation piece. The concave surface is in contact with the
convex undersurface of the tibial rotation piece.



Tibial rotation piece is made of titanium alloy. It has 2 projections on its undersurface
to be seated in the corresponding grooves on the tibial insert. It allows both rotational
and flexion-extension movements.

Universal connection module is available to connect distal and proximal components
in the system.

The extension piece is available in 6 sizes: 40, 50, 60, 70, 80, 100 mm. Extension pieces
are compatible with the tri-connection system.

Transfixation bolts universally connect all component combinations. Bolts are available
in 23 sizes: 18, 25, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210,
220, 230, 240, 250 and 260 mm.



Penta-MERS system also contains components for shoulder, humerus and elbow
reconstruction. All upper extremity body, extension and connection components are
compatible with each other.

Proximal humeral body is anatomical and has a neck-shaft angle of 135°. The body
has suture holes in the region of greater tuberosity for soft tissue repair. It is available in
one standard size.

Humeral stems are straight. Stem lenght is 90 mm. Stem sizes vary from 9 mm to 14

The extension piece isavailable in 9 sizes: 25, 35, 45, 55, 65, 75, 85, 95 mm. These parts
have rotation adjustable and cone-screw connections.

Connection bolts in the system can integrate all combinations universally. Transfixation
screws are available in 21 sizes; 17, 42, 52, 62, 68, 72, 78, 82, 88, 92, 98, 102, 108, 112, 118,
122,128, 138, 148, 158 and 168 mm.

Humeral heads are built in 5 types: straight, eccentric, high offset, 10° offset and
15° offset.

Distal humeral body and ulnar stem are made of titanium alloy, anatomical and
connect with a fixed hinge mechanism. Ulnar stem is implanted cementless and is HA
coated. This component is also available with titanium nitride (TiN) hard ceramic coating.



PROXIMAL FEMUR
SURGICAL TECHNIQUE

———e Transfixation Screw
10276382025 M6x25

Proximal Femoral
Y ¢ Body
10276912003 Standard

55 mm
i A
Extension Piece
10276342040 40
10276342050 50
—@ 10276342060 60
10276342070 70
10276342080 80
10276342100 100

Femoral Stem (Curved)

10276022012 120x@12
10276022013 120x@13
10276022014 120x@14
10276022015 120x@15
10276022016 120x316
10276022017 120x@17 FEMORL STEM
CEMENTLESS
10276022018 120x218 ANATOMIC PENTAGONAL
10276022019 120x319 ROTATION ADJUSTABLE
10276022020 120x@20 AN P AT
10276052014 150x@14
10276052015 150x@15
10276052016 150x@P16 REVISION STEM FOR
o 10276052017 150xa17 FEMORAL BODY
CEMENTLESS
10276052018 150x218 ANATOMIC PENTAGONAL
10276052020 150x@20 ROTATION ADJUSTABLE
TITANIUM PLASMA SPRAY &
10276052022 150x@22 HA COATED
10276082014 200xd14
REVISION STEM FOR
10276082016 200x16 FEMORAL BODY
CEMENTLESS
10276082018 200xD18 A\ ATOMIC PENTAGONAL
10276082020 200x@320 ROTATION ADJUSTABLE
10276082022 200x@22 AN P A e
10276121012 120x@12 FEMORAL STEM
10276121014 120x314 CEMENTED
10276121016 120xP16 PENTAGONAL

ROTATION ADJUSTABLE



The length of proximal femoral segment
to be reconstructed after tumor resection is
measured radiologically.

Additional info

L Proximal TRANSFIXATION Resection

Femoral EXTENSION SHAFT BOLT Length
Body (mm) (mm) (mm) (mm)

+ - + 25 70

+ 40 + 70 110

+ 50 + 80 120

+ 60 + 90 130

+ 70 + 100 140

+ 80 + 110 150

+ 100 + 130 170

Tumor resection is performed at
previously determined level.



Femoral medullary cavity is reamed with flexible reamers until desired diameter is
obtained. The entrance of the medullary cavity can be over-reamed with one greater
size than the size of the broach for a distance of 1/3 of the stem length in order to facilitate
easier broaching.

Irregularities on the cut surface of the femur is corrected with a milling cutter.

Entrance of the medullary cavity is prepared with countersink-drill bit.

The femoral medullary canal is
broached with pentagonal broaches. When
starting to broach, the marking on the broach
and rotation of femur are taken into
consideration to match the bowing of implant
and bone. Broaching is started with a broach
one size smaller than the size of the last reamer
used.

The broach is left inside the medullary
cavity. Trial extension piece (if necessitated
by the amount of resection), trial proximal
femoral body and trial femoral head are
attached to the broach. Limb length and
rotation are assessed.



After the broach and trial components are removed, femoral stem of appropriate
size is pressfit implanted. Extension piece and proximal femoral body are attached to the
stem. Once the rotation is adjusted, components are locked with an axial transfixation
bolt.



Finally, femoral head is placed on the neck of proximal femoral body.

Anteroposterior and lateral radiographs show proximal femur resection prosthesis. Significant extracortical
bridging at 6 months postoperatively can be attributed to HA coating on the collar of femoral stem.



DISTAL FEMUR
SURGICAL TECHNIQUE

Universal
Connection Bolt
10276382018 18
10276382025 25
10276382060 60
10276382070 70
10276382080 80
10276382090 90
10276382100 100
10276382110 110
10276382120 120
10276382130 130
10276382140 140
10276382150 150
10276382160 160
10276382170 170
10276382180 180
10276382190 190
10276382200 200
10276382210 210
10276382220 220
10276382230 230
10276382240 240
10276382250 250
10276382260 260

Femoral Axle
10276482102 Standard

Bumper Insert eo—
10276477002 Standard
10276477102 5°Hiper Ex.

Tibial Sleeve
10276557002 Standard

Femoral Stem

10276022012 120x8312
10276022013 120x13
10276022014 120xQ214
10276022015 120x315
10276022016 120x516
10276022017 120x17
10276022018 120x18

10276022019 120x319
10276022020 120x320

FEMORAL STEM
CEMENTLESS

ANATOMIC PENTAGONAL
ROTATION ADJUSTABLE
TITANIUM PLASMA SPRAY &
HA COATED

10276052014 150xJ14
10276052015 150x15
10276052016 150x16
—¢@ 10276052017 150x17
10276052018 150x318
10276052020 150x320
10276052022 150x22

REVISION STEM

FOR FEMORAL BODY
CEMENTLESS

ANATOMIC PENTAGONAL
ROTATION ADJUSTABLE
TITANIUM PLASMA SPRAY &
HA COATED

10276082014 200x214
10276082016 200x316
10276082018 200xJ18
10276082020 200x320
10276082022 200x22

REVISION STEM

FOR FEMORAL BODY
CEMENTLESS

ANATOMIC PENTAGONAL
ROTATION ADJUSTABLE
TITANIUM PLASMA SPRAY &

HA COATED=
18%781%1812 1%8)(%12 FEMORAL STEM
10276121014 120xB14
10276121016 120xD16 AN O

Distal Femoral Body
10276412002 LEFT
10276412012 RIGHT

Py Femoral Axle
Locking Screw
10276482202 Standard

Femoral Bushing
10276487002 Standard

——@ Tibial Rotation Piece
10276682002 Standard

Tibial Insert
10276517002 10 mm
10276517015 15 mm

Tibial Baseplate
10276652002 Standard

—@® 10276652003 1

10276652004 2

TIBIAL BASEPLATE
CEMENTLES
TITANIUM PLASMA SPRAY &

Tibial Stem Extender

10276852012 60xQ12
10276852014 60x14
10276852016 60x16
—e 10276852018 60xQ18
10276852020 60x@20
10276862012 90xQd12
10276862014 90xQ14
10276862016 90x16

HA COATED

STEM EXTENDER

FOR TIBIAL BASEPLATE
PENTAGONAL

TITANIUM PLASMA SPRAY &
HA COATED




72 mm

82 mm

Proximal Tibial Body

10276612002 Standard
Tibial Stem

10276712011 120x@11
10276712012 120xD12
10276752013 120x@13
10276752014 120x@14
10276752015 120x@15
10276752016 120216
10276752017 120xD17 CEMENTL Eoe
10276752018 120x218 oranio EATAGONAL
10276752019 120x@19

TITANIUM PLASMA SPRAY &
10276752020 120x@20 HA COATED
10276821010 120x@10 TIBIAL STEM
10276821012 120x@12 CEMENTED
10276821014 120x@14 FENTAGONAL

ROTATION ADJUSTABLE



SECTION 1
PREPARATION FOR TIBIAL COMPONENT OF DISTAL FEMUR RESECTION PROSTHESIS

Awl is introduced into proximal tibial metaphysis through tibial plateau
at the insertion site of the anterior cruciate ligament.

10 mm drill bit is used to enter the tibial medullary cavity.

Intramedullary rod is inserted into the
medullary cavity through the tibial support
piece.

Tibial resection guide is placed on the
tibial support piece.



Varus-valgus alignment of the tibial
resection guide is adjusted.

Height of the tibial resection guide is
adjusted with the stylus referencing the lowest
point on the tibial plateau.



Tibial resection guide is fixed with nails.
Intramedullary rod and tibial support piece
are removed.

Tibial cut is performed through resection guide.

Trial tibial baseplate is placed onto the
cut surface of the plateau. Baseplate rotation
is determined with an extramedullary rod
attached to the handle on the anterior part
of the trial baseplate. Baseplate is fixed to
the plateau by nails.



1. METHOD

Main tibial baseplate bushing which
has a 20 mm diameter is attached to the
baseplate. If a baseplate stem extension is
to be used, No.1 tibial shaft reamer bushing
which has a 12 mm diameter is placed inside
the main bushing. Reaming is performed with
either the 12x60 reamer or the 12x90 reamer
depending on the desired length of stem
extension.

Reaming is performed until the collar
of the reamer comes in contact with the
bushing. The reamer is then removed. Trial
stem extensions are introduced through the
bushing and diameter of the medullary cavity
is determined.

BUSHING REAMER

1 12x60-90

2 14x60-90

3 16x60-90

4 18x60

5 20x60
BUSHING NO. 5

BUSHING NO. 4

BUSHING NO. 3

BUSHING NO. 2

BUSHING NO. 1



When the medullary cavity is reamed
adequately to accomodate the stem
extension, the inner shaft reamer bushing (No.
1-5) isreplaced by 17 mm No. 6 femoral shaft
reamer bushing. 17 mm femoral shaft reamer
is advanced until the collar of the reamer is
in contact with the bushing. Then the reamer
No.6 bushing is also removed at this stage. If
the stem extension is planned as:

- 12 or 14 mm, then the 20 mm main tibial
baseplate bushing is kept in its place.
- 16 mm, then the 20 mm short tibial baseplate
bushing is attached to the baseplate.
- 18 or 20 mm, then all bushings are removed.
The reaming is completed with 20 mm femoral

shaft reamer
17 mm No.6 femoral shaft reamer bushing

20 mm main tibial baseplate bushing

20 mm short tibial baseplate bushing



Keel punch is used to make baseplate fin cuts in the plateau. The stem extension
is screwed tight into the distal end of the tibial baseplate. The baseplate is then implanted
cementless.



2. METHOD

If no baseplate stem extension is
planned to be used, then 17 mm No. 6
bushing is placed inside the main bushing
and reaming is performed with 17 mm femoral
shaft reamer. Then No. 6 bushing is removed
and reaming is completed with 20 mm
femoral shaft reamer through the main
bushing. The tibial baseplate with a distal
screw-cap is implanted cementless.

17 mm No.6 femoral shaft reamer bushing



SECTION 2

PREPARATION FOR FEMORAL COMPONENT OF DISTAL FEMUR RESECTION
PROSTHESIS

The length of distal femoral segment to be
reconstructed after tumor resection is measured
radiologically.

Additional info

Distal TRANSFIXATION Resection
Femoral EXTENSION SHAFT BOLT Length
Body (mm) (mm) (mm) (mm)
- 18 80
N 40 N 60 120
+ 50 + 70 130
+ 60 + 80 140
+ 70 + 90 150
+ 80 + 100 160
L N 100 N 120 180

Tumor resection is performed at previously
determined level.



Medullary cavity of the femoral shaft is reamed with flexible reamers over a guide
wire until desired diameter is obtained. The entrance of the medullary cavity may be over-

reamed with one greater size than the size of the broach for a distance of 1/3 of the stem
legth in order to facilitate easier broaching.

Irregularities on the cut surface of the femur is corrected with a milling cutter.

The entrance of the medullary cavity is prepared with countersinking drill.

Before broaching is initiated, the marking on the pentagonal broach must be
recognized so as to position the broach in correct rotation according to femoral bowing.
Broaching is started with one smaller size of the last reamer used.



The broach is left in the medulla. Trial extension piece of appropriate length and
trial distal femoral body are attached to the broach in appropriate rotation.

Trial distal femoral body, trial tibial rotation piece and trial femoral axle are assembled
to form a hinge. Motion of joint, limb length and rotation are assessed.



After the broach and trial components
are removed, femoral stem of appropriate
size is press-fit implanted. Extension piece (if
necessitated by the amount of resection)
and distal femoral body are attached to the
stem. Once the rotation is adjusted,
components are locked with an axial
transfixation bolt.

Tibial rotation piece is inserted through
tibial insert and sleeve and then into the tibial
baseplate. Bumper insert is placed outside
and femoral bushing is placed inside the
hinge part of rotation piece. Femoral and
tibial parts of the hinge mechanism are
brought together. Femoral axle is inserted
through the femoral body and into the
femoral bushing from the medial side and
tightened with a T-handle screwdriver
counter-clockwise. Then femoral axle locking
screw is inserted from the lateral side and
tightened against the femoral axle clock-
wise. Thus the assembly of the Penta-MERS
distal femur resection prosthesis is complete.

Attention

When disintegrating the hinge
mechanism, the locking screw is loosened
counter-clockwise first and then the femoral
axle is loosened clockwise.

Components are locked with an axial
transfixation bolt after distal femoral body
which has 5° valgus orientation is adjusted for
rotation.

After the femoral and tibial
components are connected, femoral axle
and locking screw are interlocked with a T-
handle screw driver.



Attention

If the joint stability is not sufficient due to extensive loss of muscle tissue and other
soft tissue, then fixed hinged tibial baseplate is preferred.

Anteroposterior - lateral orthoroentgenograms and intraoperative photograph show distal femur resection
prosthesis.



PROXIMALTIBIA
SURGICAL TECHNIQUE

Femoral Axle
10276482102 Standard
o—

Bumper Insert e—

10276477002 Standard
10276477102 5° Hiper Ex.

Universal
Connection Bolte——————

10276382018 18
10276382025 25
10276382060 60
10276382070 70 —
10276382080 80
10276382090 90
10276382100 100
10276382110 110
10276382120 120 82 mm
10276382130 130
10276382140 140
10276382150 150
10276382160 160
10276382170 170
10276382180 180
10276382190 190
10276382200 200
10276382210 210
10276382220 220
10276382230 230
10276382240 240
10276382250 250
10276382260 260

Stem for Femoral
Component
1027621201 120x@12
10276212014 120x14
10276212016 120x16
10276212018 120x18
10276212020 120x@20

10276212022 120x322

STRAIGHT STEM

FOR FEMORAL COMPONENT
CEMENTLESS

PENTAGONAL

TITANIUM PLASMA SPRAY &
HA COATED

10276242014 150x314
10276242016 150x16
10276242018 150x18
10276242020 150x320
10276242022 150x@22

REVISION STRAIGHT STEM
FOR FEMORAL COMPONENT
CEMENTLESS

PENTAGONAL

TITANIUM PLASMA SPRAY &

Femoral Component

10276452002 LEFT
10276452012 RIGHT
10276452003 LEFT-1
10276452013 RIGHT-1
10276452004 LEFT-2
10276452014 RIGHT-2
10276452005 LEFT-3

10276452015 RIGHT-3

DISTAL FEMORAL COMPONENT
CEMENTLESS

Femoral Axle
Locking Screw
10276482202 Standard
Femoral Bushing
10276487002  Standard

Tibia Rotating
Component
10276682002 Standard

Tibial Insert
10276517002 10 mm
10276517015 15 mm

Tibial Sleeve

POROUS COATED

10276557002  Standard
Proximal Femoral
Body
10276612002 ~ Standard
Tibial Stem

10276712011 120x@11

10276712012 120x@12

10276752013 120x@13

10276752013 120x@14

10276752015 120x@15

10276752016 120x16 TIBIAL STEM
10276752017 120x317 CEMENTLESS
10276752018 120x18 corarof EATAGONAL
10276752019 120x@19

10276752020 120x@20 M PHASER S sATen
10276821010 120x@10 TIBIAL STEM
10276821012 120x@12 PENT A NAL
10276821014 120xD14

ROTATION ADJUSTABLE



72 mm

82 mm

Femoral Stem (Curved)

10276022012 120x@12
10276022013 120x313
10276022014 120x314
10276022015 120x@15
10276022016 120x516 FE%E&%h?EE%
G B poucis
e e
HA COATED
10276052014 150x@14
10276052015 150x15
10276052016 1504216 FOR FEMORAL BOD%EXEIL?E’?\IEEEQ/SE
E —
10770052018 150x@15 ANATONIC PENTAGONAL
10276052020 150x@320 TITANIUM PLASMA SPRAY &
10276052022 150x@22 HA COATED.
REVISION STEM
%ggggg%g%g %88§%%g FOR FEMORAL BODY CEMENTLESS
10276082018  200x@18 AN et
iggggggggg %8(()))(%%(2) TITANIUM PLASMA SPRAY &
X HA COATED
10276121012 120x@12 FEM((:):EQLE’iTTEEl\S
10276121014 120x314
10276121016 120x16 ANATOMIC PENTAGONAL

ROTATION ADJUSTABLE

Distal Femoral Body

— ¢ 10276412002
10276412012

LEFT
RIGHT



PREPARATION FOR FEMORAL COMPONENT OF PROXIMAL TIBIA RESECTION

PROSTHESIS
Awl is introduced into the distal femoral metaphysis 1 cm above the intercondylar notch.

10 mm drill bit is used to enter the medullary cavity.

Depending on the actual size of distal femur, the size (0, 1, 2, or 3) of femoral
component is determined and appropriate distal femoral resection guide is prepared.
Rotation of the resection guide No. 1 is adjusted by positioning the detachable posterior
referencing piece in full contact with both posterior femoral condyles. Anterior stylus is
used for flexion — extension positioning of the resection guide.



Once distal and posterior referencing
are provided, the guide is adjusted for flexion-
extension. However, care must be taken to
avoid tightening up the screw of the stylus
too much which results in excessive flexion.
The stylus must be parallel to the anterior
cortex of the diaphysis. The cross-pins are
inserted for stabilizing the guide. The posterior
referencing piece is removed. Level of anterior
cut must be checked with a referencing
blade to avoid supracondylar notching. Finally
anterior and posterior cuts are made through
guide No. 1.

Chamfer cuts are performed.

Distal cut is performed.



After the cuts are completed, distal
reference pins are inserted.

The reference pins are left in place.

Distal femoral resection guide No. 2 is
placed over the pins. The guide must be
totally in contact with cut anterior and distal
surfaces. Anterior pins are inserted for
stabilization.

Medullary canal is first reamed with size 17 femoral shaft reamer. Then the bushing
is removed and the entrance of medullary canal enlarged with size 20 shaft reamer.



Medullary cavity of the femoral shaft might be reamed with flexible reamers if
necessary. The entrance of the medullary cavity may be over-reamed with one greater
size than the size of the broach for a distance of 1/3 of the stem length in order to facilitate
easier broaching.

Intercondylar cuts are made through resection guide No. 2 to accommodate the
body of femoral component.



The intercondylar space and the
preserved condylar bone-stock after the cuts
are complete.

Pentagonal broach guide is seated
inside guide No. 2 and the ring cap is screwed
to stabilize it.

The broach is introduced into the medullary cavity. Broaching is started with one
smaller size then the size of the last reamer used.

The stem and the femoral component must be connected very carefully in order
to avoid rotational malalignment between the prepared femur and the implant.



After broaching is complete, the broach and the resection guide No. 2 are removed.
Femoral component is introduced into the medullary cavity.

Femoral component is press-fit implanted.

The hinge bearing drilling apparatus is seated into the intercondylar space. The
bushings are placed in drill holes on each side of the apparatus.



Hinge bearing is drilled through the apparatus along the transepicondylar line from
lateral to medial with 8.5 mm drill bit.

Hinge bearings on each side are separately enlarged with hinge bearing reamers.



Femoral component is implanted and hinge bearings are drilled. The femoral
component is actually embedded within the condlyles.



PREPARATION FOR TIBIAL COMPONENT OF PROXIMAL TIBIA RESECTION
PROSTHESIS

The length of proximal tibial segment
to be reconstructed after tumor resection is
measured radiologically.

Additional info

Proximal TRANSFIXATION Resection
Tibial EXTENSION SHAFT BOLT Length
Body (mm) (mm) (mm) (mm)

- 18 100
N 40 N 60 140
+ 50 + 70 150
+ 60 + 80 160
+ 70 + 90 170
+ 80 + 100 180
+ 100 + 120 200

Tumor resection is performed at
previously determined level.




Tibial medullary cavity is reamed with tibial shaft reamers.
Irregularities on the cut surface of the tibia is corrected with a milling cutter.

The entrance of the medullary cavity is prepared with countersinking drill.

Tibial medullary cavity is broached with pentagonal broach.

The broach is left in the medulla. Trial extension piece, trial proximal tibial body, trial
tibial insert and trial tibial rotation piece are attached to the broach in appropriate
rotation. Extension piece may or may not be used depending upon the amount of
resection.

Trial proximal tibial test components and the femoral component are connected
with trial femoral axle. Limb length and rotation are assessed.



After the broach and trial components
are removed, tibial stem of appropriate size
is press-fit implanted. Extension piece (if
necessitated by the amount of resection)
and proximal tibial body are attached to the
stem. Once the rotation is adjusted,
components are locked with an axial
transfixation bolt.

Tibial rotation piece is inserted through
tibial insert and sleeve and then into the
proximal tibial body. Bumper insert is placed
outside and femoral bushing is placed inside
the hinge part of rotation piece. Femoral and
tibial parts of the hinge mechanism are
brought together. Femoral axle is inserted
through the femoral component and into the
femoral bushing from the medial side and
tightened with a T-handle screwdriver
counter-clockwise. Then femoral axle locking
screw is inserted from the lateral side and
tightened against the femoral axle clock-
wise. Thus the assembly of the Penta-MUTS
proximal tibia resection prosthesis is complete.

Attention

When disintegrating the hinge
mechanism, the locking screw is loosened
counter-clockwise first and then the femoral
axle is loosened clockwise.



The assembly of proximal tibial resection prosthesis completed.

Attention

If the joint stability is not sufficient due to extensive loss of muscle tissue and other soft
tissue, then fixed hinged proximal tibial body is preferred.



Intraoperative photographs show proximal tibia resection prostheses in two different cases.



Lower Extremity Instruments Tray Set-Up

instruments tray 1 instruments tray 2

instruments tray 3 instruments tray 4

instruments tray 5 instruments tray 6



Lower Extremity Instruments Tray Set-Up

instrument tray 7 instrument tray 8

instrument tray 9 instrument tray 10

instrument tray 11 instrument tray 12



PROXIMAL HUMERUS
SURGICAL TECHNIQUE

@20 mm

Humeral Head Straight

Humeral Head 15°

10235052001
10235052002
10235052003
10235052005

40
42
44
47

Humeral Head

High Offset
10235212040 40
10235212042 42
10235212044 44
10235212047 47

Humeral Connection

10235022001 40
10235022002 42
10235022003 44
10235022005 47
Humeral Head Eccentric
10235032001 40
10235032002 42
10235032003 44
10235032005 47
Humeral Head 10°
10235042001 40
10235042002 42
10235042003 44
10235042005 47
4.
B — )
32 mm
Proksimal Humerus
Body r——
10277022003 Standard
Extension Piece
10277222025 25
10277222035 35
10277222045 45
10277222055 55
10277222065 o) A——
10277222075 75
10277222085 85
10277222095 95
10277222105 105
HUMERAL STEM
CEMENTLESS
PENTAGONAL

ROTATION ADJUSTABLE
TITANIUM PLASMA SPRAY &
HA COATED

—e

HUMERAL STEM
CEMENTED
PENTAGONAL
ROTATION ADJUSTABLE

Bolt
10277122017 17
10277122042 42
10277122052 52
10277122062 62
10277122068 68
10277122072 72
10277122078 78
10277122082 82
10277122088 88
10277122092 92
10277122098 98

10277122102 102
10277122108 108
10277122112 112
10277122118 118
10277122122 122
10277122128 128
10277122138 138
10277122148 148
10277122158 158
10277122168 168

Humeral Stem
10277422009 90x9

10277422010  90xA10
10277422011 90xd11
10277422012 90xQd12
10277422013  90x@J13
10277422014  90xQd14
10277421009 90xd9
10277421010  90xd10
10277421011  90x@11
10277421012  90x@d12
10277421013  90x13
10277421014  90xd14



Additional info

Proximal TRANSFIXATION Resection
Humerus EXTENSION SHAFT BOLT Length
Body (mm) (mm) (mm) (mm)

+ - + 17 45

+ 25 + 42 70

+ 35 + 52 80

+ 45 + 62 90

+ 55 + 72 100

+ 65 + 82 110

+ 75 + 92 120

+ 85 + 102 130

+ 95 + 112 140

+ 105 + 122 150

The length of proximal humeral segment to be reconstructed after tumor resection
is measured radiologically.

Tumor resection is performed at
previously determined level.



Humeral medullary cavity is reamed
with humeral shaft reamers until desired
diameter is obtained.

Irregularities on the cut surface of the
humerus is corrected with the milling-cutter.



Entrance of the medullary cavity is
drilled with the countersink-drill bit.

The humeral medullary canal is
broached with pentagonal broaches.



The broach is left inside the medullary
cavity. Trial extension piece (if necessitated
by the amount of resection), trial proximal

humeral body and trial humeral head are

attached to the broach. Limb length and

rotation are assessed. v
\/

After the broach and trial components
are removed, humeral stem of appropriate
size is press-fit implanted.




Extension piece and proximal humeral body are attached to the stem. Once the
rotation is adjusted, components are locked with an axial transfixation bolt. Finally, humeral
head is placed on the neck of proximal humeral body.



Finally, humeral head is placed on the neck of proximal humeral body.



DISTAL HUMERUS

SURGICAL TECHNIQUE

Humeral Axle
10277722001 Standard

o—

Distal Humeral

Sleeve

o—

10277827002 Standard

Ulnar Stem

10277622001
10277622002

Sao
Sol

Y

-

Humeral Stem

10277422009 90xd9
10277422010 90x@10 ”“P;”E&’Eh %Esl\g
o el
ROTATION ADJUSTABLE
10277422013 90xJ13 TITANIUM PLASMA SPRAY &
10277422014 90xJ14 HA COATED
10277421009 90x9
10277421010 90x@10
10277421011 90x@11 HUMERAL STEM
10277421012 90xP12
10277421013 90x13 PENTA G ONAL
10277421014 90x314 ROTATION ADJUSTABLE
Extension Piece
10277222025 25
10277222035 35
10277222045 45
10277222055 55
10277222065 65
10277222075 75
10277222085 85
10277222095 95
10277222105 105
Distal Humeral Body
10277522001 Standard
Humeral Sleeve
10277827001 Standard
Humeral Axle
Locking Screw
10277722011 Standard
eHumeral Connection Bolt
10277122017 17
10277122042 42
10277122052 52
10277122062 62
10277122068 68
10277122072 72
10277122078 78
10277122082 82
10277122088 88
10277122092 92
10277122098 98
10277122102 102
10277122108 108
10277122112 112
10277122118 118
10277122122 122
10277122128 128
10277122138 138
10277122148 148
10277122158 158
10277122168 168



@20 mm

60 mm




SECTION 1
PREPARATION FOR ULNAR COMPONENT OF DISTAL HUMERUS RESECTION
The drill is introduced in proper alignment with ulnar diaphysis into the medullary
cavity of proximal ulna through the semilunar notch.



Medullary cavity of proximal ulna is prepared with ulnar broach.



Ulnar broaching completed and semilunar notch ready to accommodate ulnar
stem.

The side (right / left) of the implant is checked and then the ulnar stem is implanted
cementless.



SECTION 2
PREPARATION FOR HUMERAL COMPONENT OF DISTAL HUMERUS RESECTION

Additional info

Distal TRANSFIXATION Resection
Humeral EXTENSION SHAFT BOLT Length
Body (mm) (mm) (mm) (mm)
+ - + 17 75
+ 25 + 42 100
+ 35 + 52 110
+ 45 + 62 120
+ 55 + 72 130
+ 65 + 82 140
L + 75 + 92 150
+ 85 + 102 160
+ 95 + 112 170
+ 105 + 122 180

The length of distal humeral segment to be reconstructed after tumor resection is
measured radiologically.

Tumor resection is performed at previously
determined level.



Humeral medullary cavity is reamed
with humeral shaft reamers until desired
diameter is obtained.

The broach is left inside the medullary
cavity. Trial extension piece (if necessitated
by the amount of resection) and trial distal
humeral body are attached to the broach.
Ulnar stem and trial distal humeral
components are temporarily connected to
assess limb length and rotation.



After the broach and trial components
are removed, humeral stem of appropriate
size is press-fit implanted.

Extension piece and distal humeral
body are attached to the stem. Once the
rotation is adjusted, components are locked
with an axial transfixation bolt.



After the distal humeral components
are secured, the distal humerus
hyperextension bumper is inserted tightly into
its slot in the distal humerus body.

Humerus centralizing bushings are
placed inside the ulnar stem bearing from
each side.



Distal humeral and ulnar components are brought together. The humeral and ulnar
bearings are aligned.



Attention

Humeral axle is inserted from the medial
side and tightened with a T-handle
screwdriver counter-clockwise.

Attention

Then humeral axle locking screw is
inserted from the lateral side and tightened
against the humeral axle clock-wise.



Thus the assembly of the Penta-MERS distal humerus resection prosthesis is complete.



Upper Extremity Instruments Tray Set-Up

instruments tray 1

instruments tray 2

instruments tray 3



Notes
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