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A dynamic study on micro computed tomography manifestation and pathological change of epiphyseal plate in-
jury in rat model Yan Dong* |, Jing Jinzhu ,Yu Aihong ,Bai Rongjie ,Cheng Xiaoguang. " Beijing Jishuitan Hospital ,
Beijing 100035, China

ABSTRACT Objective:To observe the micro computed tomography ( CT ) manifestation and pathological change of experimental epiphys-
eal plate injury during repairs. Methods; The right tibiaes were fetched out from fifty Wistar rats (aged 4 — 5 weeks) to build epiphyseal
plate injury animal models,while the left tibiaes were treated as controls. At 1,3,7,11 and 21 days after modeling, 10 rats were executed,
and their bilateral tibias were fetched out and received micro CT scanning. The imaging features of epiphyseal plate injury were observed.
Then the tibias were made into sections and the dynamic changes of cells within epiphyseal plate were observed after HE staining. Results
On the 1st day after modeling, micro CT images of left tibias showed the low density girdle-shaped area with clear margin between high den-
sity areas of osteoepiphysis and metaphysis, and the epiphyseal plate became narrow slightly 7 days after modeling. On the 11st day after
modeling , the epiphyseal plate became narrow obviously,,and more obvious changes were found in the centre area compared to the margin ar-
ea. The epiphyseal plate became narrow obviously and its density increased at 21 days after modeling. On the 1st day after modeling, HE
staining clearly showed 4 layer structure of epiphyseal plate and cartilage cells which lined up in columnar style. Seven days after modeling,
the immature cartilage cells increased gradually, the cell columns in proliferation layer were sparse, the width of hypertrophic layer de-
creased , the cells swelled and degenerated, and the epiphyseal plate became narrow gradually. The most obvious change were found at 21
days after modeling. Metaphysis fractures were found in right tibias by micro CT scanning at 1 day after modeling. Between 3 and 7 days af-
ter modeling , the width of epiphyseal plate increased at first and then tended to be normal. At 11 days after modeling, the width of epiphyseal
plate decreased with new bone formation,and the curved lucent shadow were found in the metaphysis. At 21 days after modeling, the width
of epiphyseal plate decreased obviously and the bone bridge could be found. The result of HE staining in sections from the right tibias
showed that the normal structures of epiphyseal plate cell were absent and the structures of hypertrophic layer were indiscriminate and the
hemorrhage and edema of tissues occured in earlier period after injury. On the 7th day after modeling, the cells gathered in quiescent layer
and appeared in the injury zone in large number, at the same time , the cartilage cells proliferated actively. At 11 days after modeling, a large

amount of quiescent layer cells appeared in injury zone,and the cartilage cells proliferated actively,and clusters of cartilage cells stretched
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into metaphysis. At 21 days after modeling, mature trabecular bones traversed metaphysis and osteoepiphysis in the injury zone.

Conclusion ; With high spatial resolution micro CT can dynamically reflect the reparative process of epiphyseal plate injure,so it is an ideal

radiological examination for study of epiphyseal plate injury in small experimental animals.

Key words Growth plate ; Epiphyses ; Micro computed tomography ; Pathologic processes ; Animal experimentation
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