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Relationship between orthopedic surgery for adolescent idiopathic scoliosis and leg length discrepancy
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[Abstract] Objective To explore the relationship between leg length discrepancy (LLD) and scoliosis in adolescent
idiopathic scoliosis (AIS) patients, and to analyze the improvement of LLD after orthopaedic surgery and the risk factors.
Methods The clinical data were collected from 85 AIS patients admitted to Department of Spine Surgery of Changhai Hospital,
Naval Medical University (Second Military Medical University) from Jan. 2010 to Jan. 2013. The height difference of bilateral
femoral head (HD-bFH) on standing X-ray images and the changes of HD-bFH after orthopaedic surgery were measured using
the imaging data before operation and 2 years after operation. According to preoperative HD-bFH, the patients were divided into
non-LLD group (HD-bFH<5 mm) and LLD group (HD-bFH=5 mm). The general characteristics and imaging parameters
were compared between the two groups, and the correlation between HD-bFH changes and other parameters was analyzed.
Results The HD-bFH of the 85 AIS patients was (0.80+5.57) mm before operation and (—0.49+4.93) mm 2 years after
operation, and the difference was significant (P=0.022). There was no significant difference in HD-bFH between the patients
with main thoracic curves (Lenke type I, Iland Ill; n=50) and thoracolumbar/lumbar curves (Lenke type V and VI, n=
33; [0.52£5.86] mm vs [1.53%5.12] mm, P=0.427). Among the 85 patients, 31 (36.5%) had LLD. There were no significant
differences in general features and imaging parameters between the non-LLD group (n=54) and the LLD group (=31, P>0.05).
Postoperative change of HD-bFH was correlated with Risser sign (7,=—0.512, P=0.020) and the orthopedic degree of lumbar
curvature (= —0.605, P=0.018). Conclusion The prevalence of LLD is 36.5% in AIS patients. Changes of leg length in AIS
patients are closely related to orthopedic surgery, and the orthopedic degree of lumbar curvature and Risser sign are the risk factors.
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Tab1 General information of patients
with adolescent idiopathic scoliosis

N=85
Variable Data

Age (year), xts 12.99£5.16
Gender n (%)

Male 14 (16.5)

Female 71 (83.5)
Risser sign 7 (%)

0 8(9.4)

1 2(2.4)

2 6(7.1)

3 12 (14.1)

4 25(29.4)

5 32 (37.6)
Lenke classification 7 (%)

I-m 50 (58.8)

v 2(2.4)

V-V 33 (38.8)
Preoperative HD-bFH (absolute) 7 (%)

0-4 mm 54 (63.5)

5-9 mm 25(29.4)

=10 mm 6(7.1)

HD-bFH: Height difference of bilateral femoral head

Ro]l IEVNERY,
B1 16113 % Lenke V B4 Z &M N EE
ARET (A) FARE (B) BHEEKIEM X LR
Fig1 Posteroanterior X-ray of full-length spine of a 13
years old patient with Lenke type V idiopathic scoliosis
before (A) and after (B) operation

2.2 HD-bFH ZAt5 AA2Mm o £ A B4 F Ky
X% EMEAL (50 F)) MRS/ ES R (33
] ) B4 HD-bFH 435k (0.52£5.86) #
(1.53£5.12) mm, ZREHIT¥EXL (=

0.625, P=0.427) . 85 {3 Ri7 HD-bFH A
(0.80+5.57) mm, MMEFEFARE 2 FEE
HD-bFH & ( —0.49+4.93) mm, AJ5 HD-bFH
AU ZRA5IM22E L (1=—2.883,
P=0.022) . Pearson XM FEMWH, KRuj
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0.725, P=0.004) .

23 ¥w LLD RE T/ EAE hFE2 a7,
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(a7 eL) 51",

AR LI 85 Il IS BHETA 31 FlftfA
LLD, KAHik 36.5%, HorKRZH (29 #7]) 1
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Tab 2 Comparison of variables between non-LLD group and LLD group
Variable Non-LLD group £HD-bFH<5 mm) LLD group (HP-bFHZS mm) P value
N=54 N=31

Age (year), x*s 13.02£4.71 12.94£595 0.947
Risser sign n (%) 0.864

0 4(7.4) 4(12.9)

1 1(1.9) 1(3.2)

2 1(1.9) 5(16.1)

3 10 (18.5) 2 (6.5)

4 15 (27.8) 10 (32.3)

5 23 (42.6) 9(29.0)
Coronal Cobb angle 6/(°), x£s

Proximal thoracic curve 19.15+13.51 20.26%11.05 0.699

Main thoracic curve 36.99+13.99 42.23+13.06 0.093

Thoracolumbar/lumbar curve 33.73£13.22 36.31£14.59 0.408
Coronal balance //mm, x5 —6.22+18.16 —5.71£18.92 0.902
Trunk shift /mm, xts 1.38£17.81 3.45+19.13 0.617
Preoperative RSH //mm, x =+ —4.35+13.03 —4.69+14.02 0911

LLD: Leg length discrepancy; HD-bFH: Height difference of bilateral femoral heads; RSH: Radiographic shoulder height

*3 FHARE HD-bFH TN 5 ETEMHERMES T
Tab 3 Correlation analysis between change of HD-bFH after surgery and other variables

Variable Data N=85 Correlation coefficient P value

Age (year), xEs 12.99+5.16 —0.040 0.717
Risser sign n (%) —0.512 0.020

0 8(9.4)

1 2(2.4)

2 6(7.1)

3 12 (14.1)

4 25(29.4)

5 32 (37.6)
Correction magnitude 6/(° ), xts

Proximal thoracic curve 6.96+5.64 —0.080 0.464

Main thoracic curve 23.09£10.69 —0.010 0.929

Lumbar curve 22.31£10.73 —0.605 0.018
Coronal balacne //mm, x*+s —6.12£18.53 —0.016 0.882
Trunk shift //mm, x+s 2.154+18.48 —0.084 0.445
Preoperative RSH //mm, x £ —4.53+13.60 0.005 0.942

HD-bFH: Height difference of bilateral femoral head; RSH: Radiographic shoulder height
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