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Biomechanical Evaluation of PMMA Injection in Vertebroplasty
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Abstract - In this study, method of PMMA injection is suggested for vertebroplasty in patients with osteoporotic compression fracture.
The finite element analysis is used to investigate the vertebroplasty quantitatively. In order to improve previous works with simplified
geometry of vertebral body more exact geometry has been constructed from CT image data with Imm thickness. An ideal method of
PMMA delivery, with respect to location and amount of injectate, into vertebral body has been suggested based on evaluation of the
irsert positions and the insert shapes of injected PMMA. It is shown that vertebral body can be compensated most efficiently when
PVIMA is highly concentrated on the top-front of trabecular bone of compressed vertebra.
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Table1. PMMA model

case 1(PMMA 1) case2(PMMA 2)
1.5 m/
2.9cc 2.8cc
Volum 2.921 mi) (1.414x2ml)
%%%E?USS Average : 540 MPa
(MPa) (Min 486 MPa & Max 630 MPa)
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(a) CT image (PMMAT)
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(a) CT image (PMMAZ2)

(b) case2 (patient 2)
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Table 2 Number of elements

Cortical bone 20551

I Trabecular bone 11405 J190
Cortical bone 20338

I Trabecular bone 10102 32876
Casel(PMMAT1) 2436
Cortical bone 6761

i Trabecular bone 5781 24955
Case2(PMMA2) 2413
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Table 3. Material properties

2 M X

Cortical
17583 03
Normal bone
Person Trabecular
bone 264 02
Cortical
. bone 6495 03
Pateent Trabecular
bone 88 0.2
PMMA 540 0.3

Zh QA (element)% 9] 4 A (material properties)
o AT U HEe BT de ARE AMESHC
AAE Sl Eoix 3049 AY AT 6049 SF
2L o] &9 % (bone mineral density)E B3] B@ 37
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