SIGMA™ HP Partial Knee

Technical Monograph

Johnson&dJohnson
MedTech



SIGMA™ HP Partial Knee Technical Monograph

2



Table of contents

Historical review

Considerations

ORI N O) B SN

Design parameters

6 Materials

7 Femoral component

10 Tibial components

11 Articulation

12 Performance characteristics
12 Polyethylene wear

13 Normal knee function

14 Fixation performance

15 References

SIGMA™ HP Partial Technical Monograph 3



Historical review

Unicompartmental knee arthroplasty (UKA) is a
successful treatment for symptomatic end-stage
osteoarthritis (OA) of the knee. UKA has multiple
advantages over total knee arthroplasty (TKA),
including reduced intraoperative blood loss, decreased
risk of transfusion, and faster recovery. In addition,
compared with TKA, UKA is associated with superior
patient-reported clinical and functional outcomes,

as well as shorter hospital stays, lower readmission
rates, and fewer postoperative complications, such as
thromboembolism, infection, stroke, and myocardial
infarction.! Because of these benefits, UKA (also called
partial knee replacement) has been used to treat joint
disease for over 50 years.?

Patient indications for UKA are based on substantial
unicompartmental osteoarthritis/osteonecrosis
symptoms with bone-on-bone contact, functionally
intact anterior cruciate ligament (ACL) and medial
collateral ligament (MCL), and full-thickness

cartilage in the unaffected compartment. Some
contraindications should be adhered to such as active
infection, inflammatory disease, ligamentous instability,
uncorrectable varus deformity, absence of the ACL,
history of High Tibial Osteotomy (HTO), and severe wear
of the lateral facet of the patellofemoral (PF) joint with
bone loss and grooving.®

Since the SIGMA HP Partial Knee System became
available in 2008, surgeons have implanted nearly
130,000 in patients worldwide needing a UKA.**

The SIGMA HP Partial Knee has demonstrated
significantly better 15-year survivorship compared to the
unicondylar knee class.5t

*This data was tabulated May 2025 for worldwide sales/utilization from the time of product launch for the SIGMA™ HP Partial Knee System.

T CRR:10.9% (95% Cl: 9.3%, 12.7%) vs. class CRR:14.1% (95% Cl: 13.8%, 144%)
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Considerations

The SIGMA™ HP Partial Knee System is a high flex
fixed bearing (FB) unicompartmental knee implant
system, designed to provide solutions to treat
degenerative joint disease in one compartment of
the knee joint.®" This system allows the surgeon to
replace only the affected compartment, leaving the
healthy bone, cartilage and ligaments intact.®” Since
UKA is a conservative procedure, future intervention
can be considered in response to later disease
progression, including the possibility of revision to
TKA.

Because the ACL and PCL can be retained with this
system, the normal kinematics required for most daily
living activities are preserved.®’ For these reasons,
UKA is well matched to patients who desire to retain
an active lifestyle.
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Design parameters

Materials

The femoral component and tibial tray of

SIGMA™ HP Partial Knee are manufactured from a surgical
grade of cobalt chromium molybdenum (CoCrMo) alloy. The
femoral component is manufactured from cast CoCrMo to
ASTM F75-23 standards, making its content of nickel less than
0.5% by weight.®'° The tibial base component is manufactured
from wrought CoCrMo to ASTM F15637-20 standards."

All SIGMA HP Partial Knee insert components are manufactured
from a moderately cross-linked GUR 1020 Ultra High Molecular
Weight Polyethylene (UHMWPE) polyethylene 21314

The polyethylene material used for XLK is irradiated to 5 Mrads
in order to cross-link the material to enhance wear resistance.'2™

Therefore, the SIGMA HP Partial Knee insert would be expected
to have stronger mechanical integrity, as compared to implants
irradiated at higher Mrad doses."*""

The XLK Polyethylene is remelted, eliminating free radicals

to make the insert oxidatively stable both in air-permeable
packaging (used for sterilization) and when exposed to oxygen
after being removed from packaging.’?-158

Base Resin GUR 1020
Irradiation/Wear Resistance 5 Mrads
Free Radical Mitigation Remelted
Sterilization Gas Plasma

(no additional free radicals)
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Femoral Component

The SIGMA HP Partial Knee System offers six (6) femoral
implant sizes (see table). The femoral component is

asymmetric, with right and left variants for each size.

Because of this feature, the system allows for utilization for
either medial or lateral condyle replacements.®'®

Sizing was developed on the basis of anthropomorphic data.”

AA

Fem Implant

AP (mm)

LH 1 (mm)

Parallel lugs at
5% angle

AP = Anterior-Posterior

ML = Medial-Lateral
LH = Lug Height

PCT = Posterior Condyle Thickness
PCH = Posterior Condyle Height
ACH = Anterior Condyle Height

DCT = Distal Condyle Thickness AA = Articulation Angle

LH2 (mm) | DCT (mm)

Size 1
Size 2
Size 3
Size 4
Size 5
Size 6

* The parallel lugs/pegs are position at a 5° angle.

42.6
451

475
50.4
54.0
575

18.4
19.4
20.5
222
237
25.2

16.0
16.5
17.0
18.0
19.0
20.0

1.3
1.3
1.3
1.3
1.3
1.3

6.7
6.7
6.7
6.7
6.7
6.7

6.7
6.7
6.7
6.7
6.7
6.7

PCH (mm)

33.8 10.2 1.0
35.5 10.5 1.0
372 10.8 1.0
397 10.9 1.0
42.0 1.3 1.0
44.4 1.8 1.0
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The Femoral component in the SIGMA™ HP Partial Knee System
has a constant distal and posterior condylar thickness across
the size range (6.7 mm), allowing the ability to choose implant
size after the distal cut and independent of gap balancing.8"®

The constant distance between the posterior cut and posterior lug,
supports upsizing and downsizing after trialling1°-%"

The central lug has an undercut and a flute.2°-?!

- ™ Constant
distance

)
> Under cuts«~ « ¢
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In UKA procedures, a tight flexion gap can occur, potentially
requiring further surgical intervention of the posterior condyles.
The SIGMA HP Partial Knee System includes INTUITION™
Instruments that offer dedicated Posterior Cutting Blocks,
designed to assist with flexion gap balancing.®

These blocks allow you to up-size or down-size for managing the
flexion gap.®
Posterior Cuttina Guide Options

FRONT indicator E./ Blocks allow +/- 10° rotation
must face forward

1Up Block: Selected
to open up flexion
gap by Tmm

Zero Block: Default
with a built-in Tmm
resection for standard
flexion gap

7.7mm

1Down Block:
Selected to reduce
flexion gap by 1 mm
for posterior defect /
lateral UKA

The Posterior Cutting Guide has Imm
additional resection by default. The
system provides an option to set the
posterior resection for an additional
1mm or be reduced by Imm.
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Tibial components

The SIGMA HP Partial Knee tibial implant and polyethylene insert /4/'6_2

component are available in six (6) sizes (see table).820-22.23

Each size poly insert comes in 5 Insert Thicknesses (IT), growing in Tmm M-
increments from 5.4 to 9.4 mm.8202% The tibial Composite Thickness (CT) ™

is the constant 2 mm Tray Thickness (TT) plus the Insert Thickness (IT) N\ — A
selected. The Construct (poly) Size (CS) offered in sizes 7-11, represents

the Composite Thickness (CT) rounded down to the whole number.820 b AP >

Select either the Left Medial/Right Lateral (LM/RL) or the Right Medial/Left
Lateral (RM/LL) of the desired size in the SIGMA HP Partial Knee System.®

In the SIGMA HP Partial Knee System, the Left Medial/Right Lateral
(LM/RL) tibial tray-insert is only compatible with LM/RL femoral
component. Likewise, the Right Medial/Left Lateral (RM/LL) tibial tray-
insert is only compatible with RM/LL femoral component.®

The shape of the tibial implant was designed to fit the patient
through 3D shape analysis of a database of CT scans.2%24

'
- n
\LH

AP = Anterior-Posterior  KL(O) = Keel Length - Outer

ML = Medial-Lateral KL(l) = Keel Length - Inner
LH = Lug Height TT = Tray Thickness

KH = Keel Height IT = Insert Thickness

KW = Keel Width CT = Composite Thickness

CS = Construct (Poly) Size

Tib Implant KL(O) (mm)

Size 1 41.5 24 5 6 25 13.6 2 2.5
Size 2 445 26 5 6 27 15.6 2 2.5
Size 3 47.5 28 5 6 30 18.6 2 2.5
Size 4 50.5 30 5 6 33 21.6 2 2.5
Size 5 53.5 32 5 6 85 23.6 2 2.5
Size 6 56.5 34 5 6 38 26.6 2 2.5
Poly Size* TT (mm) IT (mm) CT (mm) CS** (mm)

7 2 54 74 7 *Each Poly Size is available for each of the Tibial

8 2 6.4 8.4 8 ?*cl)\ln:)?s:n'?:; 22?1:;1?& Size (CS) or Poly Size is the

9 2 74 9.4 9 Composite Thickness (CT) rounded down to the next

10 2 8.4 10.4 10 whole number.

1 2 9.4 1.4 1
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Articulation

Coronal Curve

The SIGMA HP Partial Knee femoral component
incorporates a unique transition edge in the
coronal profile to allow the femoral component
to articulate with the tibial component in

up to 10° of off-parallel alignment.8®

The 10° coronal curve design in the SIGMA HP
Partial Knee allows a large posterior condyle
radius for contact in deep flexion, the reason the
system is called HP for High Performance.®™ This
is one of the reasons the SIGMA HP Partial has
been so successful clinically for over 15 years.5t

High performance

T CRR:10.9% (95% Cl: 9.3%, 12.7%) vs. class CRR:14:1% (95% Cl: 13.8%, 144%)
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Performance characteristics

Polyethylene wear

The wear rates of a knee implant are often attributed
to the wear resistance of the polyethylene, the
polished CoCr tray, and the locking mechanism
between the polyethylene insert and the tibial tray.?®

Crosslinking of polyethylene is widely understood to
decrease the poly wear expected in liners or inserts.?8

The highly polished CoCr tibial tray utilized
in the SIGMA HP Partial Knee System
contributes to reduced wear.25-2%:2%"

Additionally, the SIGMA HP Partial System |2 locking
mechanism features an interference fit between

the highly polished cobalt chrome modular tray

and the cross-linked polyethylene insert.28

The less movement between the insert and the
tray, the greater the reduction of micromotion,
and backside polyethylene wear.28:2°

The SIGMA HP Partial Knee was designed to reduce the
amount of micromotion via the 12 locking mechanism.25:28.29

*As compared to rough titanium trays
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Normal Knee Function

A cadaver study conducted by Patil et al. compared
knee kinematics after both unicompartmental (UKA)
and tricompartmental (TKA) replacements to normal
knee kinematics. No significant difference was
found for tibial axial rotation between UKA patients
and normal knee patients. This study showed that
UKA does not diminish normal knee kinematics

and, therefore, may benefit patient rehabilitation,
extensor function, implant survivorship, and wear.”*

30
—@— TKA

25

Tibial Rotation (degrees)

0 2 4 6 8 10 120

Knee Flexion (degrees)

Reproduced from: Patil S, Colwell C Jr, D’Lima D. Can Normal Knee Kinematics Be Restored with
Unicompartmental Knee Replacement? J Bone Joint Surg (AM), 87,332-338, February 2005.

* Pre-clinical test data/results may not necessarily be indicative of human clinical performance (or outcomes).

t (p-value=0.0001)

SIGMA™ HP Partial Knee Technical Monograph 13



Fixation Performance

The cement fixation surfaces of the SIGMA HP Partial Knee
femoral component are roughened with a 20-grit aluminum
oxide blast process. This creates a stronger bond (greater
tensile and shear strength) between the implant and the
cement.®" In fact, the shear strength of the cement-implant
bond with the 20-grit aluminum oxide blast surface is
+250% greater than that with a zirconia blast surface.®°

Cement Adhesion Testing

2500

= 2000

= 20-Grit
@ 1500

0 B Zzirconia
» 1000

A 4

o

a 500

oL 1N
Tensile Shear
Test Method

*As compared to zirconia blasting

14 SIGMA™ HP Partial Knee Technical Monograph



References

1 Albishi W, AbuDujain NM, Aldhahri M, & Alzeer M. Unicompartmental knee replacement: controversies and technical considerations. Arthroplasty. 2024 May 2;6(1):21.
American Academy of Orthopaedic Surgeons. Total knee replacement. Accessed December 12, 2024. https://orthoinfo.aaos.org/en/treatment/total-knee-replacement/.
Mittal, A, Meshram, P, et al. Unicompartmental knee arthroplasty, an enigma, and the ten enigmas of medial UKA. J Orthop Traumatol. 2020 Sep 2;21(1):15.

Johnson & Johnson and its affiliates. TSM Report. SIGMA HP WW implantations YTD, 2007 - 2024. J&J MedTech Synthes Sales and Royalty Database.

The National Joint Registry for England, Wales, Northern Ireland and the Isle of Man (NJR). Sigma HP (Uni) Unicondylar Implant Summary Report (from 9 January 2004 to 1
January 2025) Generated 18February2025. Report available on https://www.jnjmedtech.com/en-US/product/sigma-hp-partial-knee. NJR Disclaimer: The data used for
this analysis was obtained from the National Joint Registry (“NJR”), part of the Healthcare Quality Improvement Partnership (“HQIP”). HQIP, the NJR and/or its contractor,
NEC Software Solutions (UK) Limited (“NEC”) take no responsibility (except as prohibited by law) for the accuracy, currency, reliability and correctness of any data used or
referred to in this report, nor for the accuracy, currency, reliability and correctness of links or references to other information sources and disclaims all warranties in relation
to such data, links and references to the maximum extent permitted by legislation including any duty of care to third party readers of the data analysis.

6.  Johnson & Johnson and its affiliates. SIGMA HP Partial Design History File - DHF-100938 - GCK (Project 24 Wave 1Implants) 4.2 Project Design Rationale. 08/2006.Project
# 520-0240-014.08/2006.

1. Patil, S. C.W. Colwell, K.A. Ezzet and D.D. D’Lima. Can Normal Knee Kinematics Be Restored With Unicompartmental Knee Replacement? The Journal of Bone and Joint
Surgery (Am) Vol. 87,2005: 332-338.

8.  Johnson & Johnson and its affiliates. Specification - 501068313, HP Partial Knee Replacement Surgical Technique. 04/24. Windchill Doc #501068313.
9. Johnson & Johnson and its affiliates. ASTM F75-23 Standard. Licensed to DePuy Synthes 06/2025. PA/0078767020.

10.  Gaillard-Campbell DM, Thomas P. Gross TP. Hypersensitivity to metals in metal-on-metal hip arthroplasty: a prospective study of one hundred and thirty five lymphocyte
transformation tests. International Orthopaedics. Sept 2024. 48:693-698.

1. Johnson & Johnson and its affiliates. ASTM F15637-20 Standard. Licensed to DePuy Synthes 06/2025. PA/0078767020.

12. Johnson & Johnson and its affiliates. Design Verification Report. XLK™ UHMWPE to MS-40000102. Material shelf-life stability for UHMWPE - crosslinked GUR 1020 at 50
kGy. 06/2021. Windchill Document # 103526625.

13.  Johnson & Johnson and its affiliates. Material Specification - ULTRA HIGH MOLECULAR WEIGHT POLYETHYLENE - CROSSLINKED GUR 1020 50KGY. 09/2024. Windchill
Document MS-40000102.

14.  McNulty, D, Swope, S. Influence of Polyethylene processing, tibial tray surface finish and modular locking mechanism design in in-vitro wear for total knee arthroplasty. 51st
Annual Meeting of the Orthopaedic Research Society. Poster # 0840.11/2004.

16.  Baker DA, Bellare A, Pruitt L. The effects of degree of crosslinking on the fatigue crack initiation and propagation resistance of orthopedic-grade polyethylene. 2003 Wiley
Periodicals, Inc. 146-154.

16.  MacDonald, DW, Higgs, G, Javad Parvizi, J, et al. Oxidative properties and surface damage mechanisms of remelted highly crosslinked polyethylenes in total knee
arthroplasty. International Orthopaedics (SICOT) (2013) 37:611-615. DOI10.1007/s00264-013-1796-6.

17. McKellop, H.A. et al. “Development of an Extremely Wear-Resistant Ultra High Molecular Weight Polyethylene for Total Hip Replacements.” JOR 1999:17:157-167.
18.  Currier, BH, Van Citters, DW, Currier, JH, et al. In vivo oxidation in retrieved highly crosslinked tibial inserts. J Biomed Mater Rest Part B Appl Biomater. 2013.101B:441-4438.

19.  Johnson & Johnson and its affiliates. SIGMA HP Partial Design History File - DHF-100938 - GCK (Project 24 Wave 1Implants) 6.1 Design Validation. 08/2006 Project # 520-
0240-014.

20. Johnson & Johnson and its affiliates. SIGMA HP Partial Knee Reference (Dimension) Guide. 09/2025.

21, Johnson & Johnson and its affiliates. Drawing - DWG-102407400, SIGMA HP PARTIAL KNEE UNI FEMORAL CEM SZ 4.10/2015. Windchill Doc DWG-102407400.

22. Johnson & Johnson and its affiliates. Drawing - DWG-102451400, SIGMA HP (GCK) UNI TIB TRAY CEM SZ4 LM/RL. 11/2014. Windchill Doc DWG-102451400.

23. Johnson & Johnson and its affiliates. Verification & Validation. ES- SIGMA HP Partial System Compatibility. 10/2021. Windchill Document # 103837823.

24. Fitzpatrick C, FitzPatrick D, et al. Statistical Design of Unicompartmental Tibial Implants and Comparison with Current Devices. The Knee Vol.14,Issue 2,2007:138-144.

25.  Currier, JH, Currier, BH, et al. What factors drive polyethylene wear in total knee arthroplasty? Results of a large retrieval series. Bone & Joint Journal. Nov 2021.103-B
No.11.1695-1701.

26. Boyer B, Bordini B, Caputo D, et al. Is Cross-Linked Polyethylene an Improvement Over Conventional Ultra-High Molecular Weight Polyethylene in Total Knee Arthroplasty?
The Journal of Arthroplasty. 33 (2018) 908-914.

27.  Berry, D, Currier, J, et al. Knee Wear Measured in Retrievals A Polished Tray Reduces Insert Wear. Clin Orthop Relat Res. 2012. 470:1860-1868.
28. Johnson & Johnson and its affiliates. Sokolov, D. Aram, L. Comparison of Micromotion in GCK to Previous Designs Using FEA.03/2006. Report WR060093.

29. Johnson & Johnson and its affiliates. Swope, S., Render, T. Knee Simulator Wear of GCK and Preservation Uni-compartmental Knees. 04/2007. WR060143. Project 589-
100-014.

30. Johnson & Johnson and its affiliates. Huston D. Comparison of Waffle-Pattern, Zirconia Blast, and 20-Grit AI203 Blast for Adhesion to PMMA. 12/1992. WR-920128.

S

The third-party trademarks used herein are trademarks of their respective owners.

Important Information: Prior to use, refer to the instructions for use supplied with the device(s) for indications, contraindications, side effects, warnings and precautions.

DePuy Orthopaedics, Inc. DePuy International Ltd
700 Orthopaedic Drive St Anthony’s Road
Warsaw, IN 46582 Leeds LS118DT

USA England

Tel: +1(800) 366 8143 Tel: +44 (0)113 270 0461
Fax: +1 (574) 267 7196 Fax: +44 (0)113 272 4101

Johnson&Johnson
MedTech



