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A Comparison of Bone Mineral Density between Adolescent I diopathic Scoliosis
and Neuromuscular Scoliosis
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— Abstract —

Study Design: A Cross-sectional study

Objective: This study evaluated the degree of osteoporosis of adolescent idiopathic scoliosis (AIS) and neuromuscular scoliosis
(NMYS) and compared bone mineral density.

Literature Review: In osteoporosis, bone mineral density was not as dense even in the outer layer, and the cortex was thinner
than normal. A larger screw doss not enhance the screw stability and can break the thin cortex in osteoporotic vertebrae.
Materials and Methods: This study reviewed the cases of consecutive patients with scoliosis, who underwent an osteoporosis
examination before surgery between August 2004 and June 2006. The osteoporosis examination included DEXA in lumbar
vertebrae and proximal femur. The mean osteoporotic degree of both femurs was recorded. The data was analyzed using the
BMD(bone mineral density, g/cm? and Z value of the BMD according to age, gender, and ethnicity.

Results: The mean degree of the coronal deformity was 484 in AIS and 629 in NMS. A comparison of both groups revealed a
significantly lower BMD and Z value of Femur, and BMD of the vertebra in the NMS patients (p<0.05). A comparison
between AIS and non-ambulant NMS showed that all parameters were significantly lower in the non-ambulant NMS (p <
005). Neither the BMD and Z value of the AIS nor the NMS were associated with the severity of the spinal deformity.
Conclusion: A lower BMD was measured in patients with non ambulant NMS than AIS. The degree of the osteoporosis, partic-
ularly of the non ambulant NMS patients need to be considered before undergoing surgery.
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Fig. 1. The DEXA of lumbar vertebra was taken after correcting the 2nd one as a neutral portion to decrease errors caused by rota-

tional deformity in scoliosis.
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Table 1. Demographics and results of bone mineral density in adolescent idiopathic scoliosis and neuromuscular scoliosis patients

AlS* NMS' p Vaue
Case (No.) 25 23
Sex (M/F) 4:21 15:8
Age (yr) 16.9+54 14.7+4.9 0.2350
Body massindex (kg/m?) 18.3+1.2 17.7+24 0.5469
Hip BMD* (g/cm?) 0.755+0.073 0.588+0.159 0.0009
Hip Z score -1.099+1.011 -3.121+1.202 0.0004
Spine BMD (g/cm?) 0.862+0.068 0.668+0.209 0.0205
Spine Z score -0.891+0.669 -1.865+1.624 0.0612

Note: average+ standard deviation

*: adolescent idiopathic scoliosis, ': neuromuscular scoliosis, *: bone mineral density
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Table 2. Results of bone mineral density in adolescent idiopathic scoliosis and non-ambulant neuromuscular scoliosis patients

AlS Non-ambulant NMS?* p Vdue
Hip BMD* (g/cm) 0.755+0.073 0.525-0.136 0.0001
Hip Z score -1.099+1.011 -3.374+1.033 0.0001
Spine BMD (g/cm?) 0.862+0.068 0.612+0.174 0.0022
Spine Z score -0.891£0.669 -2.204+1.531 0.0197

Note: average+ standard deviation

*: adolescent idiopathic scoliosis, T: neuromuscular scoliosis, *: bone mineral density
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Fig. 2. Forteen year old male patient with Duchenne muscular dystrophy. (A) The degree of coronal deformity was 77 and bone min-
eral density (z-score) was 0.465 g/cn? (-3.95) in femur and 0.356 g/cm? (-4.2) in vertebra. (B) Posterior correction and fusion
were performed using pedicle and iliac screws and sublaminar cables with allo cancellous bone. (C) Sublaminar cabling
(arrow) was performed to prevent the pullout of the upper thoracic screws.
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Fig. 3. Twelve year old male patient with Duchenne muscular dystrophy. The degree of coronal deformity was 58 and the sagittal
deformity was more severe than coronal one (A, B). At first, anterior release and fusion was performed for the correction of
lumbar kyphosis, and then posterior correction and fusion was performed using instrumentation and alo cancellous bone.
Sublaminar cabling was performed in the upper thoracic area (C, D).
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