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A Biomechanical Analysis on the Effect of Stem Tips Distance in relation
to Periprosthetic Femoral Fracture After Total Hip and Knee Arthroplasties
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(Vashon Island, Wa, USA)2] += A8 S B3l 54
¥ strain gk Hlalste] ke s HAo B S
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7 2 5 stem 2% 7F o] A AR W] wet
Z o7 = B-F3lT} (Table 1, Fig. 1A). 7+
71 Aol oA wet FAE f3ke
o] A7) wEste] M on, 7t Al
o] A7 ] += revision TKA steme] Zo|&
Z43skHt (Fig. 1B).
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E A5 9 Q171719 st 754 (Fracture
Risk)> 7t A2 <] 92 ZEd digk o &2

(Peak von Mises Stress, PVMS) H|& =2 A&3}9] 0
W, 7t skl g Mo R S4E Fx4
A% (Nfmm or NmP)yE &3l Ale ZEle] oMgA
< B7kskith.
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(Case 1 ~ 5 — Case 6 in Fig. 2). 284} o]+ F
sten?t o] A7l 7k Z7bghel whe} gadte] Ve
%o (Case 6 — Case 9), 53] Case 6 (5mm)ol|A]
Case 7 (10mm) W& A b3 F38kA el
(62% — 41 in compression, 52% — 41% in torsion).
= Ao sk 7S vIEE ok (19 ~ 48%)
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Al HE THEe} frAbeE siE S e
oh,—cﬁl FAGLo] 12%0]5ke] A4 o=
%—c JJrDP 7hedE Btk e 7F Ale o)
TZ24 A EE skl #Agle] ol AA-) T

Aol el pEd as e

et

4. 2

T stem 3F 01737%“4«1 % F= skl #Agle]
AR om o oH Tvb_"_-j_% el w}ﬂ‘r stem
Zr ol AAT] Aol tig A3 AL skl
o}, =3, 10mm ~ 15mme] o] A A oA 7}%
F38 445 nyd it AlE T AdINUE
= 2 7}*0—*4 A 98 P 2 e
2 oltet.

Table 1 Classification of the post-op models with based
on the each prosthesis (THA & TKA) and
distance between stem tips

Prosthesis Gi;{)elri:etét;)e;en
Case 1 THA (Fixed length)
Case 2 TKA (stem_165mm) -
Case 3 TKA (stem_160mm) -
Case 4 TKA (stem_155mm) -
Case 5 TKA (stem_150mM) -
Case6 THA & TKA (stem_165mm) 5mm
Case 7 THA & TKA (stem_160mm) 10mm
Case 8 THA & TKA (stem_155mm) 15mm
Case9 THA & TKA (stem_150mm) 20mm
l Axial ;\101313);essi0n
{3 Tl"sr;'i“ Total bip steni

(Fixed length = 200mm)

Total hip prosthesis

(Primary type) Distance befween stem tips

(5,10, 15, 20mm)

Total knee stem

Total knee prosthesis ‘
(150, 155, 160, 165mm)

(Revision type) Superior :

¥ :
ﬂ Posterior

i ®)
Constrained in Medial
)

all directions

Fig. 1 3-D FE model of the post-op femur; (A)
construction of the post-op model with loading
& boundary conditions, (B) gap distance
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between stem tips
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Fig. 2 Fracture risk and bone stress distribution within
the femoral shaft; (A) axial compression
(2000N), (B) torsion (18.9Nm)
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