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Fig.1 The photograph of a tibial shaft fracture with M-100
Orthofix.
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Fig.2 Rabbit fracture model on SAFHS2000.
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Fig.3 Experimental time schedule of each group.
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Fig.4 Radiographs on postoperative 4 weeks.

No significant differences were seen between the US groups (A-E) and control group (F) on follow up radiographs of
the tibial fracture obtained during weeks 0-4 postfracture.
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Fig.5 Postoperative change of BMD(%).
In each US group, BMD(%) increased after US stimulation.
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Fig. 6 Postoperative change of BAP(%).
In all groups, BAP decreased at 1 week after operation. In A and E groups, BAP increased slightly after US stimulation.
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Fig. 7 Histological detection on 4 weeks postfracture. A ; US group(US stimuration for 4weeks). B; control. As compared
with control group, formation of woven bone, alignment in the direction of the long bone axis, and fuzziness of the
fracture line in the US treated group were markedly observed compared with the control group. (H-E staining, X40)
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Fig.8 BrdU staining. Immunohistochemical detection of US groups (A) and control group (B) on 1 week postfracture.
Undifferentiated mesenchymal cells which had taken in BrdU were spindle-shape in each US group and ovoid-shape in

control group. (X400)
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Effect of low intensity pulsed ultrasound on fracture healing in rabbits

Koki FUJIMURA, Kengo YAMAMOTO, Toshinori MASAOKA, Shinichi FURUYA

Tokyo Medical University Department of Orthopaedics.

Abstract

We evaluated the effect of low intensity pulsed ultrasound stimulation (US) on tibial bone defects in rabbits. A
bone defect was created by a saw at the center of the left proximal metaphysis and then fixed with an Orthofix M-
100(Orthofix). An ultrasound signal consisting of a 200 gsec burst sine wave of 1.5 MHz repeated at 1.0 KHz with an
intensity of 30 mW/cm? was applied to the treated limbs for 20 minutes daily. Six groups were formed. Period of US
treatment : A ; from O to | postfractural week : B; from weeks 1 to 2: C;2 to 3: D; 3 to 4: E; 0 to 4: and F;
nontreated. Rabbits were killed at 4 postfractural weeks to determine the radiologic and histopathologic parameters, bone
mineral density in tibial bone defects, and serum ALP.

The radiographs of the tibial fracture showed no different appearance between each US group and control. However,
the ultrasound had an effect on bone mineral density of the tibia, serum ALP and histopathology, respectively, with differences
seen between each US group and control. These results indicated that the fracture healing was more accelerated in each US
group than in the control group.
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