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Length of the femoral stem is reduced to prevent loosening and to preserve bone stock for
potential revision surgery. However, the influence of the stem shortening on primary
stability and weight bearing is not investigated enough from a dynamic viewpoint. In the
present paper, we report primary stabilities of five femoral stems with different length
based on clinical Total Hip Arthroplasty (THA) data. The length was based on standard
type of tapered wedge-shaped cementless stem, defined as 100% of the stem length.
Furthermore, comparison of femoral stems having 75%, 50%, 40% and 30% of the stem
length was made. The subject was ten female patients operated for THA. Finite Element
model implanted with five lengths of the femoral stem was loaded by forces representing
two physiological activities: walking and stair climbing. In conclusion, when the stem
length became less than 40%, the primary stability of the stem decreased. These results,

suggested that excessive stem shortening had an influence on the weight bearing.
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Fig.1 Solid model of five hip cementless stems with different stem length.
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Fig.2 Micromotion distribution map in vertical direction for five stem models with different stem length.
Positive value of micromotion expresses a displacement of the stem in the upward direction in
relation to the femur, and its negative value expresses a displacement of the stem in the subsidence
direction in relation to the femur.
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Fig.3 Micromotion distribution map in rotation direction for five stem models with different stem length.
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Fig.4 Effect of the ratio of the stem length on micromotion of the stem in the rotation direction (A) and the
vertical direction (B) during walking.
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Effect of the ratio of the stem length on micromotion of the stem in the rotation direction (A) and
the vertical direction (B) during stair climbing.
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Effect of the ratio of the stem length on the survival ratio of the stem for micromotion in the
rotational direction (A) and the vertical direction (B) during walking.
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Fig.7 Effect of the ratio of the stem length on the survival ratio of the stem for micromotion in the
rotational direction (A) and the vertical direction (B) during stair climbing.

FTIERTTAZ EENHAEL 2o T2,
HEAMILY AT LA LI — B RS HSHmO#MEE 2K 8 IZRT. R T ADIEAL
ERIIKREEENOBH L TWAERTHY, ZOEBOI—PREHOFMIIRIETAT LR

DEBIITRER N2 TZ.

L2L, AT DBEAEHOKRBEEICEES BT, <

TLARICEDI—FBRABAFHOBLBRER SN, FIROBEY, BERMZ L100 27T AL
ForL, LXY TIXEE XY BBEEBICTE2RAT AROEIGIZHET D LTS, L100
AT ATIE, AT LAMUFRTIEAEFRR SN, HRE 10 4 TORKIGS OEHEITA
ITERIZB T 53. 6MPa, FEEYX ERBRIZEBWT 61.TMPa 720, RIDEMRS 5 BHEOXT

—229—



MR « $8)1 147 BILIEET » <R IE ED - REFIESC « FURINE » chHiG

LADOHFTHEWVIEIMEZRLZ (K9) . L100 A7 ATOISHERFIIAT AR 725 L
IR SN2, ISHBOBERmBSR 67z, ), L30 27T A TIEAT AWMRLEAL
BCEHETPHERSNE (8) . AT LAORSHIE L AT A TORKIEHEDEI

HATHRERS K OBEB: BRI, L100 205 L40 £ T TS MEIZE T L7z, HiC 30%% T/
M2 LISHEO M EFERAR bz (K9) .

4. EBE

AP TIE, NTIRBEEI A 7 A OFMBEEIEICE 2 5 2T A EDORB TG+ 5729
X?Aﬁ®ﬁﬁ55@@X?A%%ﬁﬂ%kbt._ﬂE®X7Aﬁ,ﬂ&$@%&iH
—THY, AT LREOHBRRERDZZEND, KBEE~OEET S A AV N ERI—I2T 52
EIZEY, AT LOMMBEENICEZ D AT LAEDORBOREZITMHTXALEL. AT
LARDORRD DA T AETNVEMBH L TR 21To - /R, AT LOR—F 23—
TAYTHEBIZER LTz~ A 7 0F—2 3006, L100 225 150 Tli~vA 7 nE—3 35 o
140 m LT ZfeRr (K 4 L1 5) U, bR BAF 22 B EPEAS B 2 ATREME SR ® D=,
FiTit, AT ARBEMETTHE~A 27 0F— 3 ML, ATFATONL—Z =2
TOY A7 NEELAREME LM A, K3 ITRTEREFMO~A 7 ae—2 3 V615
L100 A7 DMZBWTEMEBEmM CRE e~ 7 0E—2 9 V2R L, XTAE@@ﬁm
ICE o THEMEBERTO~A 70— a L OFONRRLNTZZ LD, HEER XL
EHDHDD, AT LAEBEO~A 7 uE— g 0 2EELEEEA, LI00 AT ALY 25
LAREZEMLIZIEOND~A 70— a VRS2 S5 ATRett 2 7R H sk 7.

von Mises Stress
[MPa]

(C)50%

(B) 75%

(A) 100%

(E)30%
(D) 40%

Fig.8 von Mises stress distribution map of five stem models with different stem length.
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Fig.9 Effect of the ratio of the stem length on maximum von Mises stress of the stem during walking (A)
and stair climbing (B).
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