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[Abstract] Objective:To evaluate the significance of rapid prototype techniques in clinical treatment of
severe congenital spine deformities.Method:From January 2005 to July 2007,34 patients with severe
congenital spine deformities were conducted with CT scanning,three —dimensional digital reconstruction and
rapid prototyping (RP) modeling of the spine with MEM-300-E melted extrusion manufacturing machine.
These RP-based spine models were used to evaluate the severity of the spine deformity visually,as well as to
design the surgical procedures.Off these patients,22 cases were hemivertebrae deformity,6 cases were severe
kyphosis,6 cases were multiple deformity including hemivertebrae or severe kyphosis in both thoracic and
lumbar vertebrae.There were 7 cases in thoracic vertebrae (T2-T10),18 cases in thoracic —lumbar vertebrae
(T11-12),9 cases in lumbar vertebrae (L3-15).Besides 5 cases had the low-set of spinal cord or tethered
cord syndrome,1 case had syringomyelia and myeloschisis.The Cobb’s angle of scoliosis ranged from 50° to
125° (mean 75°),and the Cobb’s angle of kyphosis was 50° to 110° (mean 78°)  before surgery.All the
surgical procedures were performed posteriorly with pedicle—screw fixation refered to the sterilized RP spine
model during the operation.Plain films and CT scanning were conducted after operation,and the spine model
was reconstructed by RP one week after surgery.Result:The operating time was 3.5-7h,mean 4.5h.The blood
loss was 400 - 1500ml with mean 1100ml.No complication of spinal cord,nerve or blood vessel injury
occurred.Three —dimensional CT scanning demonstrated the deformity correction and the instrumentation were
satisfying,with all the pedicle screws in accurate position.42 hemivertebrae of 27 cases were resected

completely , after operation the Cobb’s angles of scoliosis were 5° to 25°(mean 16°) with 80%-98% of the
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correction rate,kyphosis deformity correction rate reached 100% ,and the physiological curvature was restored.7

cases of severe lumbar kyphosis were corrected via transpedicle osteotomy,lumbar lordosis was restored to the

normal.The follow—up period was 3 to 24 months (mean 9 months),while significant loss of the deformity

correction was not found.Conclusion:Rapid prototype of the spine can visually reflect the real condition of

spine deformities, help preoperative evaluation and surgical procedure designing,it is an appealing technique of

surgical correction and accurate instrumentation for the severe congenital spine deformities.
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