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Lewinnek GE, et al: J Bone Joint Surg Am. 1978



Sugano N, et al. JBJSBr 2007
Confaronieri N, et al. Orthopedics 2008
Kitada M, et al. J Arthroplasty 2011
Manzotti A, et al. Int Orthop 2011
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2006 -2015

n=4745
aseptic loosening( ) 1643
aseptic loosening( & ) 1029
766
566
Osteolysis( ) 630
Osteolysis( fE ) 400
( ) 311
(B ) 67
( ) 45
( #R ) 207
Instability 509
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DEXA studies of BHR

L Ubeck Axcel BHR
Fully-porous Proximally-porous
CoCr T6AI4V

20
Kishida Y, Sugano N, Nishii T, Miki H, Yamaguchi K, Yoshikawa H. JBJS Br 2004
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Custom-made hip stemdesign 1 (1993
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Sakai T, Sugano N, Ohzono K, Lee SB, Nishii T.
Clin Orthop Relat Res. 2006 Oct;451:146-53.
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Custom-made hip stemdesign 1

27



Custom-made hip ver.2 (25% reduced length) gnee 1097

Sem length and canal filling in uncemented custom-made total hip arthroplasty.
Sakai T, Sugano N, Nishii T, Haraguchi K, Ochi T, Ohzono K. 28
Int Orthop. 1999;23(4):219-23.



Custom-made stem Ver.2 since 1997

Bone Ingrowth Stable 100%



CentPillar Sem Design
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Sugano N, et al J Comput Assist Tomogr 1998
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Sugano N: Computer assisted orthopaedic surgery.
J Orthop i, 2008.

1SO 21535 Miki H, Sugano N. Modular neck for prevention of prosthetic impingement in
cases with excessively anteverted femur. Clin Biomech (Bristol, Avon). 2641
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Ehe New Aork Times

Johnson & Johnson Said to Agree to $4 Billion Settlement Over Hip | mplants

A faulty Articular Surface Replacement, or A.S.R., removed from a patient in 2010.

By
Published: November 12, 2013
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Men
Resurfacing
Stemmed MoM
Other bearings

Women
Resurfacing
Stemmed MoM

Other bearings

MoM 7

Year 1

0.8(0.7t00.9)
1.1(0.9t0 1.2)
1.2(1.1t01.2)

0.5(0.5t0 0.6)
0.7 (0.6t00.7)

0.7 (0.7t0 0.8)

MoM

Year 2

1.8 (1.6t 1.9)
2.3(2.1t0 2.5)
25 (2.410 2.6)

1.1(10to1.2)
1.5 (L.4to 1.6)

1.6(L5t01.7)

' NJR UK
Year 3 Year 4
27251029 37(34t04.1)
35(3.3t038) 4.8(45t05.2)
39(37t04.0) 5.3(5.1t05.5)
1.8(1.6t01.9) 2.4(2.2t02.6)
23(21t025 3.1(29t03.4)
25(241026) 3.4(3.3t03.5)
Smith AJ, et al.

Year 5

4.8 (4.4105.3)
6.2 (5.7106.7)
6.7 (6.5t0 7.0)

3.1(2.8t03.4)
4.0 (3.7 10 4.3)

4.4 (4.2 10 4.5)

BMJ 2012



10 MoM

THA
Charlson comorbidity index,
® 7437 matched 22311 cemented THA
® 38101 matched 24303 uncemented THA
10

3.6 vs cemented THA 6.1%
3.0 vs uncemented THA 4.1%

Kendal AR, Prieto-Alhambra D, Arden NK, Carr A, Judge A. BMJ 2013 4
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Guidance for Industry and FDA Staff - Non-clinical Information for
Femoral Stem Prosthese

Document issued on: September 17, 2007

|. Introdu tion
.| Scope
| .l Devi_c eD_escription A Sem Fatigue Test Methods
V. Stenrty 1 B. Femoral Neck Fatigue Test Methods
V. B|o_compa1|b| W_ | C. Fatigue Test Methods for Novel Stem
VI. Fatigu d’roperties h Materials and Designs

D. Finite Element Analysis

E. Fatigue Test Results

VI . Modular Con n #oas, Fret ihg and Cor asion Testing
VI .Clinical Data

IX. Test Reporting

X. Label ng

46



A. Stem Fatigue Test Methods

/SO 7 2 ®-4:20 @ Implants for surgery-Partial and total hip joint
prostheses- Part 4. Determination of endurance properties of stemmed
femoral components.

*You should adjust the pot ihg level described in this standard for stems
les ghan 2 0 1 m to that described in the “Pot ihg Level” Section VI.A.2.c.

For very short stems that lack a
sufficient pot ihg medium to
maintain fixation for the duration of
the fatigue test, we recommend that
the length of stem embed @&d in the
pot ihg medium should be, at most,
one third of the total femoral stem
length measured vertical ylfrom the
center of the head to the distal tip.
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D. Finite Element Analysis

We believe finite element analysis (FEA) is primarily a development
and design optimization tool, rather than a method by which physical
performance of final devices can be demonstrated. For example, FEA
may be used to identify the worst-case design for experimental testing.
However, computer models may be appropriate to evaluate functional
characteristics, If appropriate material properties and functional
constraints are included and the computer models have been validated
with experimental tests.

- FEA

- FEA
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Proceedings of the Colloquium
for Orthopaedic Ceramic Implants

BEAEEIIV I 177 O0F I L5EHRE
1979

Proceedings of the Colloguium for Orthopaedic Ceramic Implants in 1979

1
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Newly Designed Ceramic Femur
Head Ball Consisting of Polycrystal
or Single Crystal Alumina and COP
Metal-bound Artificial Hip Joints

SHIKITA, T.

® Summary

The total hip prosthesis is required to have
double functions, that is, bearing and bonding.
Another essential requirement for the prosthesis
is that it should be strong enough as not to suffer
fatigue fracture.

For these purposes the newly designed
alumina ceramic artificial hip joints were manu-
factured.  These prostheses were examined
biomechanically, especially with regard to the
mechanical strength and resistance against wear
between metal on the one hand and polycrystal
alumina and single crystal alumina on the other
hand.

Type KC-2 of these prostheses has stem forms
supporting three points in the femoral canal.
Type KC-1 is suitable for extremely dysplastic
hips which have very narrow femoral canals and
dislocating tendency. Furthermore, many kinds
of alumina ceramic hip prostheses are now
designed and are being manufactured for any

cases of destroyed hip joints.

1. FL&Ic

HEMNTHP 5 WIEAOHEIL LA FEAHTICE
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Associate Professor of Department of 50
Orthopaedic Surgery, Osaka University
Medical School
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Phase transi matl on of a zirconia ceramic head after total hip arthroplast
Haraguchi K, Sigano N, Nishii T, Miki H, Oka K, Yoshikawa H.
J Bone Joint Surg Br. 2001
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2nd Decade of the 21st Century
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The 42nd Annual Mesting of Japanasa Hip Society
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MRI

Drug delivery device
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Metal free THA

Nakahara I, Takao M, Goto T, Ohtsuki C, Hibino S, Sugano N. Interfacial shear strength of bioactive-coated carbon fiber reinforced
polyetheretherketone after in vivo implantation. J Orthop Res. 2012

Nakahara |, Takao M, Bandoh S, Bertollo N, Walsh WR, Sugano N. Novel surface modifications of carbon fiber-reinforced
polyetheretherketone hip stemin an ovine model. Artif Organs. 2012

Nakahara |, Takao M, Bandoh S Bertollo N, Walsh WR, Sugano N. In vivo implant fixation of carbon fiber-reinforced PEEK hip
prostheses in an ovine model. J Orthop Res. 2013

Nakahara |, Takao M, Bandoh S Sugano N. Fixation strength of taper connection at head-neck junction in retrieved carbondiper-
reinforced PEEK hip stems. J Artif Organs. 2014



FAA

“Certified by Test”

“Certified by Analysis”

“Certified by Analysis supported by Test”
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