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Effect of femoral cortical windowing on different position on
strength of femur*

Ming Gao, Feng Li, Shu-qing Tao
(Department of Orthopaedics, The Second Affiliated Hospital of Harbin Medical University,
Harbin, Heilongjiang 150001, China)

Abstract: Objective To investigate the effect of femoral cortical windowing on different position on strength
of femur. Methods Windowing on different position was completed on fresh pig femurs. MTS 810 fatigue testing
machine was utilized to test the anterior, posterior, medial and lateral strength. Statistical analysis was performed on
SPSS statistics 17 statistics. Results Windowing caused significant loss of strength while position affected strength
post windowing. Proximal windowing achieved the least loss of strength compared with other positions. Conclusion

Windowing on femur leads to loss of strength and proximal windowing is probably the best position in terms of

conservation of strength.

Keywords: femur; fenestration; mechanical test

B A i O 7 P TS T B R R K
PERYIBC | BB AR AL IR BT AR A Dy A,
AENRERIIRRBOR " BT B I B BUT 6
PUEAYEERE, MRS AR A2 . AL i
XA B AN R B TR, AR T AR
R o X HE I3 s B A0 S A [+ 7 8 X o 2
ARSI, Ay SERE NI R T A v BB A0 S T 6 407 3

ks B 2 2017-03-27
*ELATH - BT AT ZRMIFRE (No : 2016-068 )

PP PR
1 MEERE

1.1 ##

VERIBTEESG, 4EIY 6 ~ 74 H, 1R 95 ~ 110kg,
MEREASRR . 8B 5 ABCE BB —E 25, (A%
B ANZE I R 5B TR A 2R AL R

[EAEVEE | FgRE, E-mail : taoshuqing@yahoo.com.cn, Tel : 15204660105

- 85 -



T AR R 2

528 4%

1.2 7k

BRI IBRERA L, PR AR ic i (I
K1), JFERY Egl A RE/NE T 30 mm, JFE K
NI AE M 10 mm x 20 mm,  FF 7 Y BEPEZ A HE ROSS
AOHRIE ", i R HIF 5 R /N2 10 mm x 25 mmo FFE
R BRI T = s b, T (I
K2), =2 e/ N5 T 60 mm 4bo 2 fd
FH 810 AL 57 IKIGHL ( SEFE MTS 24w] ), #E75) M
BN, 2 E THABEIE 3 mm/min, &Y )
FERS LA S BB Ak B iR R s plad ¢, T 0
it

3em 2cem

2 HETEE

1.3 XWH4A

SER 3 SRR BRZEL . AMINTF i 2 R T 2
WGP TRTITS A ST AL, 1 T2 )
M 45 10 HOERES
1.4 FitEH*

BRI TR SPSS 17.0 o4k, VORI
P+ bRifiE (xxs) Fow, WA 25007, MM
AT IR ¢ K, P <0.05 H2ERASGFE X,

R

3 AEBIITE R B RE S LLE
X REZH . M 2H 5 w0 2 2H B BT I8 73 53-531)
b (5.324 +0.452).(3.523 +0.381) % (3.381+0.310)

2

2.1

kNo 28072500, 3 A4 25 i IR A 07 LbBchy
# 5 (F=1477, 1.049 1 1.439, P =0.001, 0.083 Al
0.000 ), PE—2EWRELEE, X HRZ & T/ M2 2H AR
MFFEd, ZRA5IFEL (P <0.05); SMUFFE
RTHTMIT i 20 b, 22 R Tegei2E i L (P >0.05 ),
2.2 SAMBMESHIREREILE

X REL . AIMIN i 2E A T i 2 A 4 7 T 43 i)
(5307 +0.437 ).(3.080 + 0.491 ) & (3.739 +0.504 )
kNo 05 2204, 3 A1) 5 T as i i e B Ak 4807 Lo A
£ 2 F (F=1.115, 1.133 1 1.193, P =0.000, 0.045
F10.000 ), HF— LTI LA, FIONF28 20 i T %) REH
FOMUFEA, ZRA5TFE L (P<0.05) ; X4
FSMITF A LA, 2R TGt #E L (P >0.05 ).
2.3 3 HEMAMTEMREREILE

X REEH | AIMITT 2 2H K i P i 2 A 4 7 1 43 i)
g (5.709 £0.743 ).(4.632+0.738 ) J (4.561 +0.834)
kNo 280725500, 3 ALl AT 25 i A JRe B 7 37 LA
A5 (F=1.008, 1.021 fil 1.250, P =0.054. 0.184 Fll
0.001 ), #H—2L PP LLEL, AT 20 /5 T-% R AL A0
SMUFFLE, ZR AT ERE X (P <0.05) ; XFRELTHI
AMUTF T2 e, 22 R TEse 2R L (P >0.05 ),
2.4 3 AMMIMIEHIIRERE L

XA AIMIUN I v 28 K T i 4L F 4 5 T 43 i)
g (4.831 £0.687 ).(2.685+0.563 ) & (3.084 +0.480)
kNo Z807 255081, 3 1AM I A e B R 487 LA
HZEH (F=1493, 1.002 i1 1.373, P =0.000, 0.076 I
0.000 ) FE—2EPIMG ELER, X B AL & T4 I 7 20 A
AT, ZFA5TEE X (P<0.05) ; SMUTTFE
AT L, 22 R Ie8eit L (P >0.05),

3 g
BB 3T B iy D P T8 0 9 B AZ Hh i K D2
Y | BB R AL AT R ZEBCT BB T

AR, BIRVE S AR B2 2B AT, AT A AT
REXE ML 2L . e TR ek BU BT nl
PADSA KRS, AR R AT TR] o A0 B LT I 7k 8
FfEAM, (EFARERARCE, W e xatkt
WEEEREAR . RS PR R BER . B AR R
B I A AT I3, o] BT BUR AR
SATHA LI, A5a VUK e . PUAERIRGEE T
LB v i 55 T Bl s AR RS RO . I,
I PR A P B E T LB R PRI 25 T AL, Bhiea

- 86 -



#
=)
&

], A s RO S AN [ T o B S8R 1 S

FIEANLE, RO SRR R R R, A
S A R A 2 T A R R AN RO 7 A7 A B
JRydaR EE S o UM I PRI o (o B i e P e AL He
S
gi L, A EN AT 1 2 A )5 S

TR B TAMUTT B 4, i 00 B sy i 2 ib 1)3
FAXTREAR, S aARLRMIE, TEMRRPITITE AR, 18
FPFAVFINTOUT , AR TR, Hod s 15
BESAARAS /N, RS BB I F R AE B AT RETE S /)N

2 % X #k:

(11 %%, FBER . XUBT . R IF G 7E A TRy BHE At i 1 )]
1A E2ZY |, 2010, 50(19): 36-37.

(2] FRMSTE . Wi, M, 45 . R BB T B HORTEE G T Bl g
A RLT [J]. v E PR B R AR 42, 2011, 48: 1060~
1064.

(3] ZEmibe , FMRIE . R0 T T R K e BRI IR T i AL
PEEBER (] SCHERRE | 2014, (7): 662-664.

[4] AERSSENS J, BOONEN S, LOWET G, et al. Interspecies
differences in bone composition, density, and quality: potential
implications for in vivo bone research[J]. Endocrinology, 1998,
139(2): 663-670.

[5] WILSON L J, RICHARDS C J, DEAN I, et al. Risk of

—

periprosthetic femur fracture after anterior cortical bone

windowing: a mechanical analysis of short versus long cemented
stems in pigs[J]. Acta Orthopaedica, 2011, 82(6): 674-678.

[6] THOMAS M, MARTIN S, ANDREAS S, et al. Fenestration of the
femoral shaft: a standard procedure in revision hip surgery without
bypassing the cortical defect[J]. Orthopedics, 2004, 27(9): 965-
966.

[71 NAWATHE S, AKHLAGHPOUR H, BOUXSEIN M L, et al.
Microstructural failure mechanisms in the human proximal femur
for sideways fall loading[J]. Journal of Bone & Mineral Research
the Official Journal of the American Society for Bone & Mineral
Research, 2014, 29(2): 507-515.

[8] EGOL K A, PARK J H, ROSENBERG Z S, et al. Healing delayed
but generally reliable after bisphosphonate-associated complete
femur fractures treated with IM nails[J]. Clinical Orthopaedics &
Related Research, 2014, 472(9): 2728-2734.

[9] ENGELKE K, FUERST T, DARDZINSKI B, et al. Odanacatib
treatment affects trabecular and cortical bone in the femur of
postmenopausal women: results of a two—year placebo - controlled
trial[J]. Journal of Bone & Mineral Research the Official Journal of
the American Society for Bone & Mineral Research, 2015, 30(1):
30-38.

[10] POOLE KENNETH E S, TREECE G M, GEE A H, et al.
denosumab rapidly increases cortical bone in Key locations of the
femur: a 3D bone mapping study in women with osteoporosis[J].
Journal of Bone & Mineral Research, 2015, 30(10): DOI:
10.1002/jbmr. 2325

(FE9S k)

87 -



