2020 E 4 #REHEET ¢

% & S i
>R

e & &4

-2

33k £ 1
o

f'r.‘-?{ﬁ-_{,.

M43

% F 5B iR
100001
145

sE gt e mE AT RENES LA
R

AEgRIr R

DhE LR E
5545 5.

S EE ST

BEARE KR AP BN




A (FR %‘é):ﬁéﬁié* Pz EBo BEGE S AoRTAe E YT - B OiRGE

T REM®Y )k iEat? = 284 o A typical nerd with an odd

combination of ADHD, anthrophobia, and a liking for languages and physics.

B A BH A BT P ORI P AP BT T

fep EF & G REHFERT B 75§ 2 REFafp f30 i R AP E LS



HE

EERR Tl A FSIEAM ERE B - H BRNCERHATES S ST AN BRG]
BNIEZPRET - BUAHIEE A CAD #idg Solidworks 217 11 {lE-A [Fl& $1HE AL ER ARG S =
B > FIFATRTZ O MTEREE ANSYS HET /IS EE T » ST R AEFEEAMLER
A E AP AR EESTEN - BEHEMEAIE B BLERC A TR E T - T4 R
BN o TEA S G S s J 8T SR IV BERYIE L [ - EHERGBL S $T5 2 Al (flexion) ~ 1%
{((extension) ~ {H& (lateral bending) - g (rotation) k7 it (o) & #f (pure bending)#f > 5 ETH2TE
chEE B RS A EE B R | o MERG LRI - SRR E - HA SR AR R A
SHEDES - SRR S B T H i mAE A LB i R irbg 5 ERIAIHTE
G BRI A A E AR BN E RS - F ST AN B RS MAlRR 2
A EEEEAES - HaJ R G R PR 247 -

Abstract

While performing clinical spinal surgeries for cases such as spondylolysis, pars fracture, or
scoliosis, it is often difficult for physicians on determining where to precisely insert pedicle screws.
Noticing that there have not yet been studies conducted about how the different positions of the
inserted pedicle screws may affect the human spine’s condition when applied with stress, we
simulated 11 models of different positions using the computer aided design finite element software
“Solidworks”. We included use of the prominent mechanical analysis application “Ansys” and
applied each model with five situations of external forces: flexion, extension, lateral bending, rotation,
and pure bending. While at this, we also considered whether successfully achieving osteointegration,
or the state in which pedicle screws are tightly bonded with the spine and thus causes lack of friction,
affects the results. Computer-conducted experiments indicate that under normal circumstances,
during which the pedicle screws will not cause any damage to the nerves in the spinal cord,
displacements are smaller when the screws are situated closer to the cord when applied with any of
the five situations mentioned above. When presented with our results and inquired about their
opinions, doctors expressed that they consider it safer to insert the screws at the most common and
convenient positions for surgeons performing the task, according to their experiences. After studying
our statistics, they approved of inserting the screws further from the spinal cord with a view to
avoiding the nerve system when faced with certain obstacles during surgery, since data shows that it
will not cause much difference.

The load-carrying capability results of this study may be applied on cases of general scoliosis.
However, due to the concept of proportional scaling of human spinal growth, results may be

potentially exercised on teenagers’ clinical cases.
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1. Solidworks 2016 x64 Edition
2. ANSYS Workbench 17.0
3. Excel 2016
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2. ANSYS
(1) A RAFEE:

25 I = HIRG 2 Static Structural 1% - F & 1E P & B AT AR RSB RIECE -
¥E#EE Engineering data 3B AR} 5 BREE T 7HY Geometry i A external geometry file (F[l&
Solidworks fy x_b &) : sCEBA Z ME S HIE RE S - IBEE ek E e o

Cortex (7’&E%) Cancellous ((8475) Titanium ($k& &5 4])
Young's Modulus (Mpa) 12600 100 1.10E+05
Poisson's Ratio 0.3 0.3 0.3
(2) ImEFAIE I Z 151 - SCEMERGEL S $TTH < RHE R
ARG FRICE R frictional » BEE(AEE 0.3 ~ Pl =F1L (pinball radius)
Fy 0.25mm
HEa: HllRIFEE R bonded



(3) &7 Mesh {4 -

Sizing H* element size 3 £ 2.0mm - i statistics §1HY mesh metric 5% & element
quality - mesh SRR BT AT EE 2 TR HET TIE ST 53T -
(4) srffridfe:

BEHVER FIMERG /e (S STHRNE - 208 B $EEERE Fixed support 7852020 - RS TA
HEBG G (A STIRIE EE EACP B - BRIEFEA P R (I B i) - FEERUERGTHE (40
NELCEE T ATR) o $08 R 5 moment B force TiEkE 2 TR R E(E - 4TF
RHTR

z

moment (X, Y, z) force (x, Y, 2)
flexion(fies) (10000,0,0) (0,0, -200)
extension(7& 1) (-10000,0,0) (0,0, -200)
lateral bending(fH] &%) (0,10000,0) (0,0, -200)
rotation(jjziH) (0,0,0) (0,0, -200)
pure bending(fei [ &&#) | (0,10000,0) (0,0,0)

SERk{& 4L total deformation S3Afra4 AN > FEELEESE ] EJ7HY solve » FAAGTIE257
T+ Rt etk EEEEG HERS AN Z BT E -

3. Excel
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2 ~ PSSR TR
SCE DL AR T DURHE LA R 53 (1 - 5 B ST R R o
A% o SYRETON BT -

— G
(—) HR4 ANSYS ST FIEZ LT » FIEE TR i mk i & - B
41 FFTR - (Hfirmm)

flexion extension Lateral bending | rotation pure bending
A 1.5225 0.48089 0.54023 0.52998 0.074616
B 1.4437 0.45786 0.51535 0.50396 0.072241
C 1.3601 0.41473 0.48981 0.47776 0.072102
D 1.3091 0.3798 0.46841 0.4553 0.072763
E 1.2483 0.34598 0.45086 0.436 0.076013
F 1.1865 0.33315 0.42804 0.41169 0.076211
G 1.1508 0.32357 0.41822 0.40128 0.078979
H 1.1152 0.31598 0.4069 0.38864 0.079865
I 1.1096 0.31083 0.40853 0.38695 0.08676
J 1.129 0.31632 0.4178 0.39455 0.093758
K 1.1552 0.3267 0.43029 0.40356 0.10111
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1. frictional flexion
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2. frictional extension
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3. frictional lateral bending

12



0.54023 M ax
Qa2
042018
023a015
030013
02401

0.1 8008

0 2005
0.0a0025

0 Min

Color bar

4. frictional rotation
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5. frictional pure bending
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o ARES (BEED)
(—) H5% ANSYS 3t Z AEZ B T - AEESIIIE 2 SRR AU E > B
0 NRATR © (Bizimm)

flexion extension lateral bending | rotation pure bending
A 1.2393 0.37389 0.44339 0.43278 0.062835
B 1.1589 0.34727 0.41686 0.40657 0.061912
C 1.0969 0.32736 0.3961 0.38488 0.062945
D 0.99491 0.2997 0.36527 0.35273 0.063697
E 0.93492 0.28039 0.34185 0.3286 0.064283
F 0.88146 0.26625 0.32344 0.30925 0.065508
G 0.83406 0.25431 0.30709 0.29183 0.066827
H 0.80113 0.24636 0.29601 0.27946 0.068295
I 0.74262 0.23303 0.27602 0.25734 0.070169
J 0.74407 0.23361 0.27772 0.2553 0.072431
K 0.78409 0.24393 0.29338 0.27015 0.076265
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3. bonded lateral bending
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4. bonded rotation
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5. bonded pure bending
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