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Design and preliminary clinical application of combined adjustable Halo-pelvic fixation brace
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[ Abstract] Objective To design a new type of adjustable Halo-pelvic fixation brace and observe the clinical effect of the
device in combination with osteotomy in the treatment of severe rigid spinal deformity. Methods From February 2015 to June
2017, the clinical data of 8 patients with severe rigid spinal deformity ( idiopathic scoliosis in 7 cases, tuberculous kyphosis in 1
case ) treated with preoperative Halo-pelvic fixation brace traction combined with osteotomy were analyzed retrospectively. The
improvement of scoliosis/kyphosis Cobb’s angle, trunk offset distance, trunk height (T,-S;) and body height were observed
and recorded before and after treatment. Results All the patients completed the operation successfully. The Cobb’s angle,
trunk height (T, -S, ), trunk offset distance and body height of 7 idiopathic scoliosis patients were significantly improved at
post-traction and post-operation; compared with pre-operation, the differences were statistically significant ( P <0.05 ). The
correction rate of Cobb’s angle at post-traction and post-operation was 29.3% and 46.8%, respectively. The Cobb’s angle and
height of the patient with tuberculous kyphosis were significantly improved at post-traction and post-operation; the correction
rate of Cobb’s angle at post-traction and post-operation was 4.9% and 34.0%, respectively. During the process of traction, there
were 2 patients with pelvic needle skin incision with infection and 1 patient with loose and fallen cranial nail, all of whom have
been healed after symptomatic treatment. Conclusion Combined adjustable Halo-pelvic fixation brace can meet the treatment
needs of preoperative spine fixation and traction for patients with severe rigid spinal deformity. Severe rigid spinal deformity can
be gradually corrected by slow preoperative traction, therefore it is a kind of assistant treatment way with simpleness, safety and
effectiveness.
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Female, 19 years old, with scoliosis for 10 years, aggravated with markedly limp for 4 years, treated with posterior Ponte osteotomy after traction
with Halo-pelvic fixator for 10 weeks a: Preoperative anteroposterior roentgenograph shows scoliosis Cobb’s angle 131°, trunk offset distance
54 mm, and apical offset distance 183 mm b: Preoperative bending roentgenograph shows scoliosis Cobb’s angle 128°, and flexibility 2.3%
c: Preoperative appearance d: Intra-traction appearance e: Post-traction anteroposterior roentgenograph shows Cobb’s angle is reduced to 77°, and
correction rate is 41.2% f: Immediate postoperative roentgenograph shows that Cobb’s angle is corrected to 44° with a correction rate of 66.4%; trunk
offset distance and apical offset distance are improved to 15 mm and 67 mm, respectively g: Anteroposterior roentgenograph at postoperative 8 months
shows orthopedic effect is maintained well  h: Appearance at postoperative 8 months
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Fig 2 Imaging data of a typical case
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