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Abstract

This study utilized the finite element method to investigate the biomechanical stability of the pelvis
fixed with screws using three different configurations: Single Sacroiliac Screw (SSIS), Parallel Sacroiliac
Screw (PSIS), and Bilateral Iliac Screw (BLIS). The comparison focused on sacral fragment displacement and
the sacral fracture gap distance. The simulation results revealed that the maximum displacement of the
larger sacral fragment for the SSIS, PSIS, and BLIS configurations was 45.23, 33.92, and 42.3 micrometers,
respectively. For the smaller sacral fragment, the maximum displacement was 44.66, 35.11, and 42.1
micrometers, respectively. The maximum fracture gap distance observed for SSIS, PSIS, and BLIS fixations
was 403.44, 182.59, and 367.24 micrometers, respectively. These findings suggest that the PSIS configura-
tion provides the highest level of stability. Among these, PSIS resulted in the least displacement. Never-
theless, all three fixation methods are considered clinically applicable, as they all produced acceptable
outcomes. Specifically, the fracture gap distances were all below 800 micrometers, which supports the
potential for successful gap healing. However, none of the three fixation methods could promote contact

healing immediately post-operation, since the fracture gap distances in all cases exceeded 10 micrometers.
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ST (Sacrum Vertebral Foramen) wu31n13
weniazduludnuaznismsoontufirmsilndiAs sty
srununth-ndedeinlfiAnszeeinsgeaaiiuinm
dufiaansan (d5) uasiinszeginatesfaniiusiom

q

Rdusauuan (d1) Lananan1sned 4

q

A15197 3 LAMIDANISIUSBUBUS L8958 NI
FRULANTBINTEANNITZUUMTUNgNEAlusaz ULUY

v

wardaseissegynsganuuIdulavanIEgnNSTLUY

= =~ v

< ' < i
L‘Vm‘U‘WU’J'lﬂﬁ%aﬂﬂi%LU‘IJLWIJ‘UV]QF\EJ@WJEJE‘ULLUU PSIS

szfisvuziessninsosuantiosiign sevawnazilu

BLIS way SSIS muanau teeduunn 182.59 367.24
way 403.44 lulAsiuns MuUa1RY

A197199 4 A151UTIUTIBUTLEEUNTENINIRITOULAN
YoensrannIzuumiuluuiazsULuy

SSIS PSIS BLIS
. Fracture | Fracture | Change | Fracture | Change
Location
Gap Gap |(PSISto| Gap | (BLISto
(pum) (um) [SSIS) (%)| (um) |PSIS) (%)
d1 67.41 31.76 | -52.89 | 67.55 | 112.69
d2 161.84 | 61.49 | -62.01 | 148.24 | 141.08
d3 25111 | 9794 | -61.00 | 226.88 | 131.65
dad 340.13 | 14531 | -57.28 | 308.28 | 112.15
d5 403.44 | 18259 | -54.74 | 367.24 | 101.13
d1l
d2
d3
dd
d5

A a a | ' a
WL USeULREUS L UNI9TENINISOULANYDIR
nzgNNIzIULMTUTignEndieds PSIS way SSIS wud

= v aa 1 o Y a 1 1
A158AA83T PSIS vdswarinliinsyasinasening
AsesunnveInTzgnnIsiuLmiutesniinisdacie
35 SSIS 52.89-62.01% waziiloUsauLfigusyasiing
JENINTELUANYEIRINTEANNTZLWMTUTIgNEasiY
35 BLIS wag PSIS wuinn158mee3s BLIS avaanavinly
AiNT2E 19T 1RITOBUANYBINTEANNTHUUWTI
1NNANNSERMIEID PSIS 101.13-141.08% Wiaweuwieu

YT NTEWINTDUUANVD ﬂi%@ﬂﬂﬁ%L‘U‘HLWﬁ‘UﬁQﬂgﬂ
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A8 SSIS way BLIS wuinszagvineuuidurauuge
(d1) figndashe SSIS waw BLIS flAwiniu 67.41 way
67.55 lulasiums auadu Fansdase SIS agyili
\inszeen1esEnIesesuLanteeniinisgnaiy BLIS
vuindudadl esannsBadae SIS 14 SI Screw
Tunstasuiadudauuan (d1) laense uwieeg1alsia
ALUANANNTDITE BT AT U LR AU UAR
(d1) figndadae SSIS wag BLIS duuansefuifies
0.14 lulasiums w3e 0.21% FsiAnossnnidleiisudu
a4 Ardudainde (d2-ds) Taswuinnisdasie
BLIS denalilinszeynineseninesosunnvadnsean
nzuuwmiiutiesndN1sBacae SSIS geiia 8.41-9.65%
UU 4 AdulanInan

Tnests 3 gunuunsBnannsniluldifiosnu
Auldld 1osania 3 sUuuunsBaldnadnsLdu
miela osniAnszezvisseninadsesuantosnin
800 lulasiuns Fsawsaviliiinnisauiunsegn
Tuveina (Gap Healing) 1¢ wsivia 3 guuuumsBatiu
lignansavinliinnisasnunsegnuuududia (Contact
Healing) #uividsnissndin lesanniia 3 sUuuuns
BafinTzerieTEninNsesuANUBINTEANNTEL UMY
11NN 10 lulasiuns [13]
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a

Ay usisuuuy PSIS azidunsBeiiiuszaniua
geamilafiouiudn 2 sUuuy WesnnidunsBaiiBariou
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v
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uinadnsildganseglunasieensuld uenaind
feanansaananudsanisiinanzunsndeusening
nssidalituauldlasndae fadunisialusuuuy

a a
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Auld Wy angnszgansuluunesiunls AuvWIYes
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5. nAnssuUsznA
nuiTeEldsunuatuayulasanisidedier
Weinus wagnunsfnwszauindiadnw anaue
FINTIUAENT WINIREFTTUAERS WazAudAIY
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