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Abstract; [ Objective] To study the influence of the tooth contact half cycle (TCC) steel plate on
cortical bone blood supply at the fracture site. [ Methods] 30 adult New Zealand rabbits, weighed from
2.8 ~ 3.5 kg, were used in this experiment. After transverse osteotomy of middle shaft of both tibiae,
internal fixation with TCC-steel plate was done in the right tibiae (experimental group) and the similar
pattern AO conventional steel plate in the left (control group). Each 10 rabbits were killed and microan-
giography was used to do respectively at 2.4 and 6 weeks after surgery. Bone samples were acquired
aimed to observe the microvessel morphology of the cortical bone and to take the photographs of microcir-
culation of the cortical bone under operating microscope . 30 {ilms randomly drawn from each batch pho-
tographs at 2 .4 and 6 weeks after surgery were used to analyse the image surface fraction change in micro-
circulation of the cortical bone beneath the TCC - steel plate and the AO conventional steel plate with
video image analysis system ( VIDAS) software. [Results] @ The microvessel morphology of the corti-
cal bone observation: on the control group, a large area ischemia zone of the cortical bone beneath the
steel plate was seen at 2 weeks after operation and not disappeared until 6 weeks after operation. In
the experimental group, a small area ischemia zone was found, but the distribution of microvessel was
disorder; however, at 6 weeks after operation, ischemia zone was almost disappeared and the distribu-
tion of microvessel almost restored to normal. (2) The microvascular image surface fraction analyses:
the results of the experimental group were 1.42.1.96.2. 43-fold as much as that of the control group

respectively at 2 .4 and 6 weeks after surgery. Statistical difference existed between the two groups (P
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<0.05). [Conclusion] The TCC-steel plate can preserve the cortical bone blood supplies beneath the

steel plate and improve healing of the fracture.
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Table ' The microvascular image surface fraction of the cortical bone beneath the steel plate on both groups at the same

stages after operation (xxs)
t{Postoperation) / (week) Photograph / leaf) ac/(%) ae/ (%) t P
2 30 7.2+0.4 10.3+0.8 7.25 <0.05
4 30 8.3x0.4 16.2+0.7 18. 08 <0.01
6 30 8.4:+0.4 20.5+0.6 30.70 <0.01

¢ (% ) ;the microvascular image surface fraction of the cortical bone beneath the steel plate on the control group; a(% ): the microvascular image

surface [raction of the cortical bone beneath the steel plate on the experimental group
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Table 2 The microvascular image surlace fraction of the cortical bone beneath the steel plate on control

group or experimental group at the different stages after operation (x+5)

t{Postoperation) / (week)

Groups Photograph F P
(leaf) 2 4 6
Control 30 7.2+0.4 8.3+0.4" 8.4+0.42% 13.13 <0.05
Experimental 30 10.3+0.8 16.2+0.79 20.5+0.599  267.89 < 0.0t

1) P <0.05 vs compared between 2 and 4 weeks after operation on the control group; 2) P <0.05, vs compared between 2 and 6 weeks after

operation on the control group; 3) P > 0.05 vs compared between 4 and 6 weeks after operation on the conlrol group; 4), 5), 6) P <0.01 wvs

compared between any two difflerent stages on experimental group
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The Tooth Contact Half Cycle Steel Plate Internal Fixation on Cortical Bone Blood Supply at Fracture Site

(Text in page 253)
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Fig. 1 Tec-plate (wright) and the AO conventional plate(left)

Fig. 2 A vascular zone of cortical bone beneath the AO conventional plate two weeks postoperation ( x 10)
Fig. 3 Ischemia zone of cortical bone beneath the TCC-plate two weeks postoperation ( x 10)

Fig. 4 Very large arca ischemia zone of cortical bone beneath the AO conventional plate four weeks postoperation ( x 10)
Fig.5 Very plentiful blood supply of cortical bone beneath the TCC-plate four weeks postoperation ( x 10)
Fig. 6 Very little blood supply around screw hole six weeks postoperation ( x 10)
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