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The influence of posterior corrective surgery on surgical spinal height in adolescent idiopathic scolio-
sis/QIAN Bangping, MAO Saihu, SUN Xu, et al//Chinese Journal of Spine and Spinal Cord, 2013, 23
(8): 694-699

[Abstract] Objectives: To evaluate the spinal height recovery introduced by surgery in adolescent idiopathic
scoliosis(AIS) patients, and to identify the predictive factors responsible for it. Methods: This study included
277 AIS patients undergoing correction surgery from January 2010 to June 2011. There were 173 single—curve
(SC) and 104 double—curve(DC) idiopathic scoliosis cases. The mean magnitude of the major curves was 53.63°
+15.38° in standing position(range 40°-140°) and 43.87°+15.01° in supine position(range 20°-124°). For each
patient, the height(SH) of the spinal column was measured as the vertical distance from the upper endplate of
T1 to the upper endplate of S1 in an full-length antero—posterior radiograph taken from a supine.postion be-
fore and after surgery, ASH was defined as the change in SH. Association between pre—op Cobb angle, cor-
rected magnitude of Cobb angle, correction rate, pre—op SH, post—op SH and ASH were assessed partial corre-

lation analysis. Results: The supine major Cobb angle was corrected to 15.69°+9.21°(range 4°-79°) postopera-
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tively in single curve(SC) group, and 19.50°+13.07°(range 3°-95°) in DC group, with the correction rate of
69.7% and 65.5% respectively. In SC group, the average SH was improved from 41.29+2.96c¢m to 43.77+
2.71cm after surgery, while the corresponding figures for DC group were from 39.97+3.26cm to 42.86+3.04cm.
The height recovery averaged 1.97+£0.79cm, 2.14+0.63cm, 2.52+0.65cm, 2.77+0.51cm, 3.92+0.61cm, 4.33%
0.22cm, 4.85+0.22cm for Cobb angle within <30°, 31°-40°, 41°-50°, 51°-60°, 61°-70°, 71°-80°, >80° in SC
group, respectively. Accordingly the figures of DC group were 2.37+0.60cm, 2.35+0.69cm, 2.56+0.53cm, 3.27+
0.40cm, 3.79+0.94cm, 3.89x1.11cm, 5.46+0.91cm, respectively. There was a significant correlation between
Height recovery and pre—op Cobb angle[SC group: r=0.702, P<0.001; DC group(major+minor): r=0.718, P<
0.001], corrected magnitude of Cobb angle[SC group: r=0.659, P<0.001; DC group(major+minor): r=0.698, P<
0.001] and post-op SH[SC group: r=0.182, P=0.017; DC group(major+minor): r=0.213, P=0.033]. However. It
was not significantly related to the correction rate[SC group: r=0.083, P>0.05; DC group(major+minor): r=0.039,
P>0.05] and pre—op SH[SC group: r=-0.082, P>0.05; DC group(major+minor): r=-0.047, P>0.05]. Conclusions:
Posterior corrective surgery can significantly improve the spinal height in AIS patients. The major influential
factors for ASH include pre—op Cobb angle and corrected magnitude of Cobb angle, while the post—op SH is
no more than a secondary factor, nor was the correction rate of Cobb angle.

[Key words] Adolescent idiopathic scoliosis; Surgical height gain; Correction surgery

[Author’s address] Department of Spine Surgery, the Affiliated Drum Tower Hospital of Nanjing University
Medical School, 210008, Nanjing, China
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Table 1 Surgical height gain of patients with different major curve magnitude between single and double curve groups

Cobb

Cobb angle of major curve

<30° 31°~40° 41°~50° 51°~60° 61°~70° 71°~80° >80°
Sinel . 1.97+0.79 2.14+0.63 2.52+0.65 2.78+0.51 3.92+0.61 4.33+0.22 4.85+0.69
Single curve group
Doubl 2.37+0.60 2.35+0.69 2.56+0.53 3.27+0.40 3.79+0.94 3.89+1.11 5.46+0.91
ouble curve group
2
Table 2 Partial correlation analysis of the key factors determining the surgical height gain
(n=173) ( ) (n=104) )(n=104)
Single curve Double curve (Major) Double curve (Major+minor)
Variables (r) P (r) P r) P
Coefficient P-value Coefficient P-value Coefficient P-value
Cobb 0.702 0.000 0.666 0.000 0.718 0.000
Pre—op Cobb angle
Cobb
Reduced magnitude of 0.659 0.000 0.644 0.000 0.698 0.000
Cobb angle
Cobb
Correction rate of Cobb 0.083 0.285 -0.052 0.603 0.039 0.696
angle
SH(Pre-op) -0.082 0.286 -0.064 0.527 -0.047 0.643
0.182 0.017 0.210 0.035 0.213 0.033

SH(Post—op)




2013 23 8 Chinese Journal of Spine and Spinal Cord,2013,Vo0l.23 ,No.8 697
SH Cobb o
. Bjure tm,
SH , 1 , Cobb
N SH , ,
; o ,AIS
SH s SH ,
r °
- s 3.2 AIS SH
- 1P 1= Cobb AIS  SH ,
! o = E Cobb  AIS
- : . SH :
et 1 o e 7d
A AT P e A X ’
o Zetterberg 1! AlS 1d
1 1%, 12]
Cobb . : 1 ’ ,
Figure 1 Comparison of the variation trend of the ’ I~2em ° SH
surgical height gain and pre—op Cobb angle in female o
patients within different age groups. Similar variation , Cobb  <40°
trend was observed between ASH and pre—op major Cobb SH 2cm,40°~50° 2.5cm,
angle in this diagram 60°~70° 4cm, >80° Sem,
, Cobb
3 s SH
3.1 AIS s
AIS s SH
, Cobb . , Bjure
, ( )o
, SH
(31 , / Cobb Cobb o
, SH ASH , T ,
) o SH
,AIS o
, ASH Cobb
o o AIS
AIS , ¢ 7 ASH Cobb
“ (Cobb ) s AIS SH
7 Cobb

SH



698 2013 23 Chinese Journal of Spine and Spinal Cord,2013,Vol.23,No.8
Cobb SH , ;
b b
Cobb , SH
o Cobb ,
, o Krishn 9
,Cobb
b b
o o 9
SH . Cobb Cobb R
Cobb , AIS
Cobb , , ,
SH o , Cobb o
,Cobb ,
AIS SH ,
SH o Cobb Cobb  AIS SH
SH , Cobb o Cobb Cobb
o SH , SH
33 AIS ,  Cobb o
AIS SH o
. Ylikoski SH e,
. Archer  Dickson SH
, AIS el AIS
, , Cobb  AIS
[17]
o o
Cobb | SH
b o
o
o]
s . Bjure J, Grimby G, Nachemson A. Correction of body height
in predicting spirometric values in scoliotic patients[]]. Scand
b b
. J Clin Lab Invest, 1968, 21(2): 191-192.
Risser =<1 w1, o , o ()‘ I )
. Ylikoski M. Height of girls with adolescent idiopathic scolio-
’ ’ sis[J]. Eur Spine J, 2003, 12(3): 288-291.
s o . Stokes IA. Stature and growth compensation for spinal curva-
" . ture[J]. Stud Health Technol Inform, 2008, 140: 48-51.
. , ) ) y . [J].
54961, , 2005, 15(4): 199-202.
. Kuklo TR, Potter BK, Lenke LG. Vertebral rotation and tho-
racic torsion in adolescent idiopathic scoliosis:  what is the
o ’ best radiographic correlate[J]. J Spinal Disord Tech, 2005, 18

o Hsu ™M
113
125 AIS

(2): 139-147.

. Qiu XS, Ma WW, Li WG, et al. Discrepancy between radio-

graphic shoulder balance and cosmetic shoulder balance in
adolescent idiopathic scoliosis patients with double thoracic

curvelJ]. Eur Spine J, 2009, 18(1): 45-51.

. Qiu Y, Qiu XS, Ma WW, et al. How well does radiological



2013 23 8

Chinese Journal of Spine and Spinal Cord,2013,Vo0l.23 ,No.8

699

10.

11.

12.

13.

measurements correlate with cosmetic indices in adolescent
idiopathic scoliosis with Lenke 5,

2010, 35(18): E882-888.

6 curve types [J]. Spine,

the spine and lower limbs in girls with adolescent idiopathic
scoliosis: a longitudinal study[J]. J Pediatr Orthop, 1994, 14
(5): 564-568.

. Mao SH, Qiu Y, Zhu ZZ, et al. Clinical evaluation of the 14. Kilani H, Abu-Eisheh A. Optimum anthropometric criteria
anterior chest wall deformity in thoracic adolescent idiopathic for ideal body composition related fitness [J]. Sultan Qaboos
scoliosis[]J]. Spine, 2012, 37(9): E540-548. Univ Med J, 2010, 10(1): 74-79.

. Richards BS, Scaduto A, Vanderhave K, et al. Assessment of 15. Krishna M, Upadhyay SS. Increased limb lengths in patients
trunk balance in thoracic scoliosis[J]. Spine, 2005, 30(14): with shortened spines due to tuberculosis in early childhood
1621-1626. [J]. Spine, 1996, 21(9): 1045-1047.

Lenke LG, Edwards CC 2nd, Bridwell KH. The Lenke clas- 16. Archer IA, Dickson RA. Stature and idiopathic scoliosis: a
sification of adolescent idiopathic scoliosis: how it organizes prospective study[J]. J Bone Joint Surg Br, 1985, 67(2):
curve patterns as a template to perform selective fusions of 185-188.
the spine[]]. Spine, 2003, 28(20): S199-207. 17. Tao F, Li M, Wang Z, et al. A comparison of anterior and
Zetterberg C, Hansson T, Lindstrom J, et al. Postural and posterior instrumentation for restoring and retaining sagittal
time—dependent effects on body height and scoliosis angle in balance in patients with idiopathic adolescent Scoliosis[J]. J
adolescent idiopathic scoliosis[J]. Acta Orthop Scand, 1983, Spinal Disord Tech, 2012, 25(6): 303-308.
54(6): 836-840. ( :2012-11-22 :2013-06-16)
> . [J]- > ( / )

2006, 13(2): 72-75. ( )
Hsu LC, Upadhyay SS. Effect of spinal fusion on growth of

( ) , ,

o} Y Y
’ N o
o
“ ( )7) ,
“ (CSCD) ” “ ” ,
Chinainfo ( ) ( )
) ’ o
2014 , 16 9% 10 o o 20,
240 , 82—457,
(100044, 35 ), :BM6688,,
( )o
. 1100029, . (010)84205510.,

:(010)64284923,84205233 ; E—mail ; cspine(@263.net.cn ; http : www.cspine.org.cn .

N o

0148





