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BE: B &3 Mico-CT BB EERAREETENASSBPEANGER.ETOELE &
INBEWENHSTAME, HE BHER 4 AREYE Wistar KR 40 2, 4K E 300 g +20 g, T
WEEMBEAR(OVX) 3T ARHERERARER, #TRETHEENEE BATEE. BFE
EREAHTARE4RA,ASA RAXTERHEM CTNE, HHATBENNET VTR
(BMD) i E BT, RE 12 ARMBFTHAENE, £8 BRANRKREHESABHXEM
BARE (Total Volume, TV) BHiF &F WAL A THEEE BRETE2ER, FHA L EHEE
FHY . % ( Bone Volume Fraction, BVF) B A S A B L ABE A 2 AEREXRT 4 B,
2 K5 Y % BF ( Bone Mineral Density, BMD) , 12 BB B & T 4 B, 5 LA L B 5 1 % E (Tissue
Mineral Density, TMD) ,(12 B T4 A8 AT 6 AR AR EMER. §/NREE(Th. Th) M
/NBEEBR(Th.SP) 12 54 .6 AW ESEMER, H Tb. SP £ 12 A A T, 12 AR s
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Mo &t N TFERAR SRR, Micro-CT 44T 87 B 2 BB m, BRE & 2
BHEESERE., FREY. FABESHEER, AERARE 12 AEAZRY L, AT 5
BE.
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Abstract: Objective To investigate the dynamic change of callus volume, bone mineral density (BMD),
and trabecullar bone structure during the healing of osteoporotic femoral shaft fractures in rat using micro-CT.
Methods A total of 40 4-month-old female Wistar rats, weighted 300 +20 g, received bilateral ovariectomy
(OVX). The osteoporosis model was established after 3 months. The middle of the femoral shaft was
fractured and intramedullarily nailed. Bone structure and BMD were observed on 4 -, 6 —, 8 -, and 12-
week using micro-CT after the operation. Histological observation was performed at the 12" week after the
operation. Results The callus total volume (TV) and high-mineralized tissue in the callus declined at the
8th week, but there was no significant difference. Bone volume fraction (BVF) was in a upward trend, and
BVF at the 12" week was significantly larger than that at the 4™ week. BMD at the 12" week was
significantly higher than that at the 4™ week. The tissue mineral density (TMD) at the 12" week was higher
than that at the 4" week. TMD of the 8" week was higher than that at the 6th week. Trabecular thickness
(Thb. Th) and trabecular bone sepatium ( Tb. SP) at the 12" week were significantly different compared to
those at the 4™ week and the 6" week. Th. SP declined at the 12" week. The process of remodeling was
basically completed at the 12" week. Histological observation showed that the lamellar bone of fracture

fragments remodeled into trabecular bone and restored the integrity of the structure. Conclusion The micro-
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CT analysis reveals that the number of callus increases due to injury at early stage of osteoporotic fractures in

rats. The changing of cartilage bone callus into bone callus is a slow evolutionary process. New bone

formation is induced by mineralization at the later stage of fracture. The mineralization is basically completed

at the 12" week, which contributes to the repair of the fracture.
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