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A biomechanical evaluation of the sacroiliac anatomy type Bar-plate internal fixation system ZHENG Qi*,BI Da-wei,
SHI Shi-yuan , FEI Jun ,2WEI Wei,ZU Gang,WANG Yi-fan,WANG Yi-jin. *Department of Orthopaedic ,Red Across Hospital
Hangzhou 310003, Zhejiang, China

ABSTRACT Objective:To evaluate the biomechanical personality of the sacroiliac anatomy type Bar-plate system (SABP)
which was of fixation usage to the fracture or dislocation of the sacroliliac joint. Methods: Twenty fresh and freeze cadaver
pelvises were prepared with pelvic fracture model,compared with different internal fixation systems such as Galveston tech-
nique, transiliac rod fixation,reconstruction plate and sacroiliac joint screws using experimental stress analysis methods,and
then the stability of the pelvic was obtained and evaluated. Results:Using new SABP system to treat pelvic sacroiliac joint
fracture and dislocation was higher 10% ,11% ,16% ,21% in the strength;more 12% ,14% ,21% ,31% in rigidity ;less 13%,
14% ,22% ,25% in straining; less 10%,12% ,16% ,20% in shifting than the Galveston technique, transiliac rod fixation, recon-
struction plate and sacroiliac joint screws, with remarkable statistic difference (P<0.05) ,and it was even better than cadaver p-
elvis. Conclusion: To treat pelvic facture, the fixation with new SABP system is of better strength, rigidity and stability ,and the
SABP system is an ideal new application.
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Fig.1 The sustainable three-pillar of pelvic ring and mechanical model of
main stess distribution
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Fig.2 The sacroiliac anatomy Bar-plate fixation system
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Tab.1 The strength of sacroiliac joint fracture and dislocation by different internal fixations(x+s ,mPa)

. A S BE(E
A B C D E

Ip 7.81+0.52 7.72+0.55 7.99+0.55 8.09+0.57 3.56+0.27
SABP 8.07+0.58 8.17+0.56 8.24+0.61 8.34+0.58 3.67+0.26
S,G 6.89+0.49 7.13+0.52 7.46+0.52 7.47+0.55 3.44+0.28
SS 6.83+0.51 6.96+0.50 7.13+0.54 7.43+0.53 3.39+0.24
Sp 6.26+0.47 6.63+0.48 6.29+0.51 6.83+0.49 3.24+0.20
SB 5.24+0.40 5.75+0.50 5.62+0.43 5.79+0.53 2.97+0.22
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Tab.2 The strain of sacroiliac joint fracture and dislocation by different internal fixations(x+s)
P [ 2 5 v
Tl)-
1P S,BP S,G SS Sp SB
EF(N/mm) 102.68+7.90 103.23+7.37 93.37+6.77 91.67+6.96 87.05+6.57 81.41+6.16
EJ(N-cm/Deg) 581.12+38.43 614.21+44.85 555.96+42.55 545.35+40.08 518.08+39.20 485.04+36.26

#3 HMEXTERRAARNEENMREXTHNES IR (x5)

Tab.3 The strain and displacement of sacroiliac joint fracture and dislocation by different internal fixations(x+s)

S JEAE (e ) {34 (mm)
A/C B/D E A/C B/D

1P 481+37 474+36 204+16 4.76+0.35 5.35+0.48
SABP 467+35 461+£35 198+14 4.58+0.34 5.14+0.46
S,G 436+41 513+42 212+17 5.09+0.37 5.56+0.49
SS 538+43 524+44 215+19 5.18+0.41 5.76+0.51
SP 579+46 552+46 224423 5.50+0.47 6.01+0.54
SB 62457 609+49 240+25 6.02+0.52 6.27+0.60

R4 BEMBEXTEINRAEERRRAFMERE (x15)

Tab.4 The ultimate mechamics function of sacroiliac joint fracture and dislocation by different internal fixations(x+s)

N N ik
R 2 fig
SABP S,G Ss sp SB
e FR 2405 PL(N) 3050+210 2626+224 2572+196 2 362+203 2281+196
W RO AL (mm) 8.89+0.62 9.15+0.44 9.97+0.72 10.34+0.84 10.96+0.76

RSMBEXTBRRABT AR A EEBTZFH T AR LR (x45)

Tab.5 The rigidity of sacroiliac joint bydifferent internal fixations when symphysis pubica fixed or not(x+s)

o TFHR MR
5 7 v ~ - - -
I (mPa) R (N/mm) 138 (mm) I (mPa) HIJE (N/mm) 13 (mm)
SABP 8.21+0.58 103.23+7.37 4.86+0.45 7.55+0.54 88.78+6.39 5.63+0.41
S,G 7.24+0.53 92.50+6.77 5.37+0.43 6.44+0.49 78.63+5.34 6.35+0.48
SS 7.09+0.59 91.67+6.96 5.47+0.46 6.24+0.50 75.17+6.30 6.65+0.51
SP 6.50+0.57 87.05+6.57 5.76+£0.51 5.59+0.47 69.64+6.48 7.18+0.58
SB 5.65+0.45 81.41+6.15 6.15+£0.56 4.59+0.51 61.87+6.20 8.08+0.72
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