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Effect of stem design on contact pressure distribution of end-of-stem in revision TKR
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ABSTRACT

In this study, the effect of stem-end design on contact pressure and stress distribution in revision TKR was
investigated using finite slement method. The finite element model of tibia, including the cortical bone, the cancellous bone
and canal, was developed based on CT images. The stem models with various stem lengths, diameters and frictional
coefficients, and press-fit effects were considered . The results showed that the longer stem length, the stronger press-fit, the
bigger stem diameter, and the higher frictional coefficient increased both peak contact pressure and the highest Von-Mises
stress values. We hypothesized that peak contact pressure and Von-Mises stress distribution around the stem, may be related
to the stem end pain. The results of this study will be useful to design the stem endand reduce the end-of-stem pain in revision
TKR.

Key Words : Revision TKR(E®72 A X128 4), Finite element analysis(+32 2 #14), Prosthesis( & 4 &),
Design parameter("d Al ¢1A})

1. MB A3 Ha™E 1.

84 AP AT IHE, AYEY & B AFL 17 GPa2l ©HAdAIS, 0369 XolgH),
(loosening), F =% A2 z&, FF 59 oJF = 175 MPa2] FE-g& Foasr2 /MEHAL, 3
& A AEIAYEL MEE AF AYER o HEZL2 A4 300 MPa, ¥£0}413] 0.3, UJE%‘E 5
AHde Fzolth B AFdAE €3F AXTs MPaQl 222 742t /2E
/\}%3}\_ AEAUE Fdlstem) o], T AH,
slote] #5F 5o #dol Fu Td £ FF9 EFE Aaz |aud A=
*"‘?Ja‘-‘—} <89 W vXe JIgL FIax

=]
ALY L ol &8t 2AMETH

o Fig. 1 Finite element model

7

feos 48 2T 29 2B guse _
T ALALY. CT vl A FIAOIE 1§ 2) Zaduss fuas iy a9 fd
sle] HAFo 4B HEB) B TR AT At8d FEAYEL Wright Medical
ok olu, 9 A Bl AL AR WpHes  Technologiesitel 27 10mm, Aol 140mme] FHE
A EE 39} A7e 9is Az 2 24 NHAE B 71EoE FuU9 o], A, £F 7
A5 HES 2d99 ¥, JAFY IEAS 3 FE WAL 2).
2o wgue 4As YA £ gAwe EdP=Ee] 2dYE dAsiMs 3344 CAD
3}]:410] ZAqsA = ATE canal® CT o]9| A Z 1391 CATIA version 5.1(Dassualt Systems., USA)

Z 22 10mm 9 4RI AEL = AdAga S ojg3 g, §FaA AN Edy Tz oW

FEMAP(V 8.20, Electronic ‘Data Systems Corp., USA)

-179-



& o] g3t f3ex MG 2dL Lslden,
24 Y AT EGo]EZ ABAQUS version 6.5
(ABAQUS Inc., USA)E A&34ith

AE AYEL 59 traydl Z7) & IA
(10mm,12mm), 2 °](115mm, 90mm, 70mm), slot®) &

55 U2 339 Fdg FLso d9s A4
AEL AeeRchay 2). AZ44YEL Titanium

(3

2448 Agadn

BAINYE | Zol(mm) | AZF(mm) | slot FF
Wright
Medical (70|90 (115 10 | 12 | & | %
Technologies

Fig. 2 3D CAD model of implant for Revision TKR
with various stem-end design parameters
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Table 1. Peak values of contact pressure and

Von-Mises stress in tibia with various stem lengths

peak contact

pressure(MPa) 7.129 1.603 1.485
max. med. | lat. | med. | lat. { med.| Ilat.

sneastMpsy | 58 | 40 [0165] 0.56 | 0.18] 014

Table 2. Peak values of contact pressure and Von-mises
stress in tibia with various stem diameters

10mm 12mm
peak contact
pressure(MPa) 7.129 8.309
max. Von-Mises |_med- lat. med. lat.
stress(MPa) 5.8 4.0 7.8 4.9
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