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Abstract In this paper, it is analyzed about the mechanical characteristics of pedicle screw system which is a
artificial implant for surgery to treatment serious lumbar vertebra diseases. The disk of lumbar vertebra to be
fixed by pedicle screw system shows regressive phenomena. But if flexible rod, to give a flexibility(under 6
degree) to fixable disk is applied, it can protect against the degeneration of disk. This research is carried out a
mechanical characteristic of pedicle screw system used flexible rod through finite elements analysis, and then
flexible rod system was verified about safe movement through compression, tension and torsion test which is
the pedicle screw system official recognition testtASTM F 1717).
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Equipment Model Model No.
Load Unit 359 A/T
Axial
Torsional 1~ ¢) 20 D-04
MTS Load
Material Mini Transducer
. ini
Testing -
. Bionix
Equipment " Hydraulic
. 505.07
Power Unit
Systerr} FlexTest SE
Electronics

Test Condition
Temperature: 23+2C, Humidity: 65+20%

Item Requirement
. Value of load should be greater or
Static
. equal to 400N.
compression

In case of Flexible rod, value of load

test should be greater or equal to 250N

Value of load should be greater or
equal 400N.

In case of Flexible rod, value of load
should be greater or equal to 250N

Tension test

Value of load should be greater or
equal 10N-m.

In case of Flexible rod, value of load
should be greater or equal to SN-m.

Torsion test

1778



b 1Y 9% 2 Afe] W AT S =A% & A
olm, AIF A 712 el whebd e Pz &
718tk
ﬂ 0 10 2 77?\ 40 50
(@) &= Al1E A
(b) 1% A9 Az
14 — bl
12
=~ 10
ORI *16‘ At
[38 9] E3lxE 2= AA" AF 23
4, B8
B APE AR 2E ALY S48 18 R A
A A F Bl Aol e o, A, ey Aol
FBEslen, 89 B 4ot 3l 44 UY 4 5
o Bhg i Zw olufe] TR HYAS BT 4 )
%‘E}. & A AU AFEEE B U A8
% QA Abgol AgEE W, AT LY SuA

25 A2EE 27b4Q) QAT Bastt ook
FAlo] & AN AR SAAE 22 A2ge] §
A4 ke oAUSE Bgste] that wsle] B A
& 9 Hoh 2o fAie IR 4 YRS e
gejo] FeAE 2E AP Het #7449 At

1779

(1] 2787, 44, 254, “AF4 I AL AlRES
olgst ¥% 93k Al&o) AAlelst] 24 md o
=, Al 274, 23, pp. 137-144, 24, 2010.

[2] Ching Chi Hsu, Ching Kong Chao, Jaw Lin Wang,
Sheng Mou Hou,

“Increase of pullout strength of spinal pedicle screws

Ying Tsung Tsai, Jinn Lin,

with  conical core: biomechanical test and finite
element analyses”, Journal of Orthopaedic Research,
Vol. 23, pp. 788-794, 2005.

Michael Hahn, Roman Nassutt, Gunter Delling, Oskar
Mahrenholtz, Erich Schneider, Michael Morlock, “The

influence of material and design features on the

3

—_—

mechanical properties of transpedicular spinal fixation

implants”, Mechanical properties of spinal implants,
pp. 354-362, 2002.

[4] uhelh, Aed, “rhE M3 Uapze] T 2
g o] wE UARE A|AHQ Az EA BA» 3
=EEeE] 2000 FARREN S =2, pp.619-620,
2009.

[5] BREA, HAsh 299, AU, “WATIE HEY
WAL 1A A ClE, S=71A7RSEEAlL Al 3
d, pp. 72-78, 2004.

[6] A/dnl, 44, Z=d, “HF4 I WAL Al

—

&} — =

olgTt HE: #oF Algd AAGsHE £4 =9 o
T, = UEBBIA], Al 273, pp. 137-144, 2010.
[7] ol $4Y, Hlgdel, hugh “H3A AR AL

o] mEalE FF, dig]AsE 20004 %=
o 3]%=5%], pp. 375-380, 2000.

(8] E71%- AUl ©o]Ad3], =S, “HFHUARY] X7

fetassidda) Al et A,

S gehs] 2001d% S=A|SkET 3], pp. 634-638,

[9] reAgk shE, A8, %

goul, 24, ¢ B

ol ez EA”, of

, Al 424, pp. 255-263, 2007.

[10] Kumar, M. N., Baklanov, A. and Chopin, D.,
“Correlation between plane

sagittal changes and

adjacent segment degeneration following lumbar spine

fusion”, Eur. Spine J., Vol. 10, No. 4, pp. 314-319,
2001.
[11] Lee, C. K., “Accelerated degeneration of the

segment adjacent to a lumbar fusion”, Spine, Vol. 13,



Fately| et =ma] 41278 A43, 2011

No. 3, pp. 375-377, 1988.

[12] Lehmann, T. R., Spratt, K. F., Tozzi, J. E.,
Weinstein, J. N., Reinarz, S. J., el-Khoury, G. Y. and
Colby. H., “Long-term follow-up of lower lumbar
fusion patients”, Spine, Vol. 12, No. 2, pp. 97-104,
1987.

[13] 9Hh, “7HIAIR 712 ol83t AHF YEHEY
A8t AsE7P HAREEY =&, pp. 11, 2010.
[14] Antonius Rohlmann, Georg Bergmann, Friedmar
Graichen, “loads on internal spinal fixation device
during walking”, Journal of Biomechanics, Vol. 30,

No.1, pp. 41-47, 1997.

[15] Cédric Y. Barry, Ravi K. Ponnappan, Jason Song
and Alexander R. Vaccaro, ”Biomechanical Evaluation
of  Pedicle
Devices for the Lumbar Spine: A  systematic
Review”, SAS Journal, Vol. 02, Issue 04, pp.
159-170, 2008.

Screw-Based Dynamic  Stabilization

(=2l
o=

2H(Gil-Sang Yoon) (3|9

® 20009 24 : QIElhEta 71 AlF
slat (FsHAAD

2004 29 : QleldiEla 7|AlE
st} (Fshabap

20034 59 ~ 200549 129 : 3Bt
S |EATY A7
20064 19 ~ 20109 129 : 3t
S |EATE AYATY

* 2011 19 ~ @A : AR EATY AT

< Eop>
AEEd, nlola® 712, CAD/CAM

£ = QlJong-In Sohn) [X3|9]

® 20094 29 : olHSw st
e EEEE

° 20094 6 ~ A : FH=FAYAE
Nedrd a7

<FHilHop
EREER TR AT S

2 A 3|(Gun-Hee Kim) [&3|8)]

| « 20059 29 : <lsleieta 7|AE
skl oshel (s

« 20109 89 : <lsleieta 7|4
skl oshel (b

* 2010 8 ~ #A : T=APAE
AT Aelarel

SIEE S
sfolme HAL b, WAl 4, AT

A Ef 2(Tae-Il Seo) [H3E|H|]

® 19931 29 : Qlaleista Fatcf
stel (FeA

e 19981F 2% : Ecole Centrale de
Nantes (F3HHA})

® 19991 ~ 2001 : <QIs}chetw
A7 18Tt Ada+Y

e 2001 ~ 2003 : 3F=EAYALY]

Z e AdadY Addrd

© 2003 ~ FAY : AN INAA AR FEH Hig

<FHAEop>
nfo|=2 HAKE, nfo]2& ECM, EDM



