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Clinical application of new evaluation method to callus formation
after treatment of long bone fractures in children

Zhang-wen Ma, Hong-ying Tian, Li-bang Bai, Rong Liu
(Department of Trauma Repair Surgery, the Affiliated Hospital of Yan'an University,
Yan'an, Shaanxi 716000, China)

Abstract: Objective To analyze the correlation of ultrasound and radiographs with imaging of callus formation
after fractures of long bones in children and to analyze the correlation of vascular resistance index (RI) and the
degree of callus vascularization with a subjective radiological assessment of the bone union quality. Methods The
prospective study was planned to qualify 50 children treated for long bones fractures of the arms, forearms, thighs or
lower legs. The participants included 31 boys and 19 girls, whose average age at injury was 11 and 9 years
respectively. Totally 56 fractured bones and 56 corresponding contralateral healthy bones were examined. Ultrasound
diagnosis was carried out using a Philips iU22 camera equipped with a linear probe with 17-5-MHz resolution and
MSK Superficial program. During ultrasound examination the callus was measured. Using the Power Doppler callus
vascularity was visualized and Rl was measured. The same measurements were made within the corresponding area
of the healthy limb. The results obtained by ultrasound were compared with radiograph measurements and with the
subjective assessment of the callus quality. Results Preliminary results were developed on a group of 50 patients. In
both groups the fractures without displacement were the most frequent fractures. A similar frequency was observed in
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the fractures requiring reduction and subperiosteal fractures. In contrast, the fractures with a slight displacement of
the fragments occurred 3 times more often in girls. Statistical analysis showed there was no statistical difference in
the length or width of the callus measured by ultrasound and by X-rays. Moreover, preliminary results showed the
degree of vascularization of the callus was significantly higher than that of the healthy periosteum. Conclusions
Preliminary results indicate the high efficacy of ultrasonography in the evaluation of callus formation after fractures
of long bones in children and the possibility of its alternative to X-ray examination.
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