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Augn entation of fusibn equipm ent of pedicle of vertebrae with calciom phosphate canent An in vitro biam echanical
study H U Yong , XIE Huj YAN G Shu-hua X U Rong-m ing ZHANG W eiw en, FENG Jian-xiang FU De-hao. * Deparim ent of
Orthop ael ics, N ingbo NO. 6H opiial N ingbo 315040 Zhejiang, China
ABSTRACT Objective To evaluate the b iom echanical efficacy of calcim phosphate cenent (CPC) h augmentation and
estoraton of fusbn equipment of pedicle of vertebrae ( FEPV). M ethods Ten fresh kmbar vertebrae of eisht adult cadaves
were anployed m this experin ent Tw enty out of 32 specimens were randan iy dvided into three groups (A, B, C), each group
included ten vertebrae (L, © L,). Group A ( contwl group): The FEPV were mplanted nto the pedicle bilateral The FEPV
were not penetrated the anterior cortex of the vertebral bodies The FEPV were pulled out from the vertebme at 5 mm /m in
G woup B (resoraton group): The bihteral FEPV tack were filkdw ih 3 to Sm lof CPC). Then the FEPV were mplanted bt
laterally and the CPC was alloved to harden for 1 hour under roan temperature (28 ‘C ), then pull out testwas an ployed
G woup C (renforcan ent group): The bilateral FEPV track were drectly filled wih 3 © 5 m | of CPC. Then pull out test was
anp byed again M orphobgy of CPC amund the FEPV was observed by section of the vertebrae along the FEPV. Group B In
the remaining 10 specineny the FEPV wer loaded in the superior nferor direction with increas ing forces of 25 to 200 N for
800 cycles Results The pull out strength of he FEPV in contiol goup was ( 843. 11132 2) N, whereas those & 1bw ing CPC
restoratbn and CPC augn entaton were (1 456. 2239 9) N and (1 499. 5£241. 2) N respectively The pull out strength
follow ing CPC resbratbn and augn entatbn w ere s gnificantly greater than that of contwl group (P < 0. 05). No CPC was bund
in vertebral canal or surface of pediclke n the FEPV. In cyclic bend ng resistance tests augn ented the FEPV was found tow ithr
stand a greater num ber of cycles or greater load ng (200 N, 800 cycles ) bebre loosening Conclusbrx Restoraton and aug
m entaton with CPC offered a sign ificantly ncrease of strength for the FEPV fxaton and it can decrease spill n vertebral canal
or surface of pedicle Cells of bonew ere easily mplanted nto hteralhol of he FEPV w ihout CPC. It can ncrease stability of
the FEPV toq and can be used clinically in case of failure of pedick screv fixaton
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Fig. 1 Schanatic diagran of fusion equipment of pedicle of vertehrae
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Fig 2

brae n control group restoration group and remn oream ent group

Pull out results of fusion equipment of pedicle of verte
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Fig. 3 Left thread track ndicate dstrbution of CPC n fuson e
quipment of pedicle of vertebrae right thread track ndicate distribur
ton of CPC in solid center
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