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Reports of low bone mineral density (BMD) 

in adolescent idiopathic scoliosis (AIS)

・Burner et al. (1982) first raised the concern of osteopenia in AIS children using plain radiographs. 

・27∼58.7% of AIS patients were the osteopenia.
(Cook SD, et al. 1987)  (Thomas JK, rt al. 1992)  (Cheng JCY. et al. 1999)  (Hung VWY, et al. 2005)

・About 50% of AIS patients had low bone mass (osteopenia or osteoporosis), 

and bone resorption markers were abnormal high values in 70% of AIS patients. 

→Suggested that AIS patients had the high turnover osteoporosis (Aota Y, et al. 2013)

⇒ There is few reports about the longitudinal BMD changes  

in AIS patients.

To evaluate longitudinal BMD changes in the AIS patients followed 

until bone maturity and to analyze factors related with low BMD.

Purpose

introduction



Patients

・Performed correction and fusion surgery before the age of 20 years 

with Risser 4 or below

・Followed for more than 2 years after surgery

・Have reached over 20 years of age, and Risser 5 at final follow up

61 AIS patients (55 females, 6 males)

1. Measured BMD of proximal femur using DEXA (Dual energy X-ray 

absorptiometry) and radiographic findings before surgery and at final follow-up.

2.  “Low BMD” was defined if the age-based BMD was 1SD below the age-matched

normal mean value (Suk-Ha Lee, 2007).

3.  Wilcoxon test, Pearson product moment correlation coefficient (R)

P value below 0.05 was considered significant.

Methods



Results

➢ Age

Preoperative    ：16.6±1.9 years  (13-19 years)

Final follow up ：21.5±1.4 years (20-27 years)

➢ Follow up period  ：4.9±1.7 year （2.1-8.0 year)

➢ Height

Preoperative     ：156.9±8.2cm

Final follow up  ：158.2±14.4cm

➢ Weight

Preoperative     ：47.1±7.3kg

Final follow up  ：48.4±6.8kg

(p<0.01)

(p<0.01)





Preoperative Final follow up Patients

N-N group ≥ normal value ≥ normal value 37 (61%)

L-N group Low BMD ≥ normal value 10 (16%)

L-L group Low BMD Low BMD 14 (23%)

N-N group

37 patients

(61%)

L-L group

14 patients

(23%)

L-N group

10 patients

(16%)



N.S.

p<0.01

(kg/m2)

17.5±1.518.7±2.519.8±1.9

0
~~

Preoperative
BMI

Preoperative
Cobb angle

N.S.

p<0.01

(degrees)

50.8±7.6 67.8±11.255.6±11.8

Associations of BMD, BMI and scoliosis

p=0.02 N.S.



Correlations of BMD, BMI, and scoliosis



Discussions

～Prevalence of the low BMD～

• The prevalence of the low BMD in our study was 23% for AIS patients at the final follow up. 

⇔ Lower than that in previous studies (27~40% (Cheng JCY. et al. 1999)  (Hung VWY, et al. 2005))

→Different from patient’s background (surgery, curve types, races, measuring period of BMDs, etc.)

Longitudinal study of the bone mineral density change in AIS patients

Previous study (Cheng JCY. et al. 1999)

Patients： 14 patients (almost conservative therapy) with osteoporosis

about 29 months follow up 

13.1 years at first measurement→16.1 years at final follow up

Results： All patients showed persistent and significantly lower BMD compared with healthy control subjects.

Present study

Patients： 61 patients, all surgical cases, followed up until bone maturity

Results： 14/24 patients (58.3%) in the L groups showed continuous low BMDs at final follow-up (L-L group)

There are the patients that present continuous low BMDs from 

scoliosis onset to after bone maturity in AIS surgical patients. 

(Cook SD, et al. 1987)  (Thomas JK, et al. 1992)



～Association of low BMD, low BMI and AIS in present study～

Low BMD and low BMI could be the risk of the progression/severity of AIS.
(Warren T.K. Lee, et al.2005) (Hung WY, et al. 2005) (Xu Sun, et al. 2013) (Oded Hershkovich, et al. 2014) 

・In this study, L-L group were 23% of surgical (=severe) cases.

・L-L group had significantly smaller preoperative BMI and weight.

-The Body size is significantly correlated with BMD in young healthy women.-
(Kitano, et al. 1999)

→ Low BMD is not necessarily the phenomenon limited to AIS patients.

・L-L group had significantly larger preoperative Cobb angle. 

⇒ Correlation between low BMD and scoliosis onset risk is unlikely,   

however low BMD is suggested to be positively associated with severity 

of scoliosis. 

Discussions



（COI： I have no COI with regard to our presentation.）

Conclusions

➢ We reported longitudinal BMD change until bone maturity 

in AIS patients.

➢ 23% of surgical AIS patients showed continuous low BMDs 

at final follow-up.

➢ The patients with continuous low BMDs at final follow-up had   

significantly larger preoperative Cobb angle. Therefore, the low

BMD might have association with the severity of scoliosis.


