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The influence of coronal deformity on sagittal parameters of adolescent idiopathic scoliosis/HU Panpan,
YU Miao, LIU Xiaoguang, et al/Chinese Journal of Spine and Spinal Cord, 2015, 25(6): 511-517

[Abstract] Objectives: To investigate the relationship between coronal deformity and sagittal alignments of
patients with adolescent idiopathic scoliosis(AIS). Methods: The X-rays of AIS patients were retrospectively
reviewed from June 2006 to October 2012. The parameters were measured included: Cobb angles of structural
curves, thoracic kyphosis(TK), lumbar lordosis(LL), sacral slope(SS), pelvic incidence(Pl), pelvie tilt(PT), spino—
sacral angle (SSA) and C7 translation ratio (C7TR). Lenke and Roussouly classifications of all patients were
recorded to compare the sagittal parameters of the subjects with different Lenke curve types(CT), Lenke lum-
bar modifiers (LM) and curve amounts (CA). Correlation analysis was performed between coronal and sagittal
parameters. Results: A total of 165 AIS patients with 45 males and 120 females was recruited. The mean
age was 14.8+2.0 years old. The amount of subjects from Lenke 1 to Lenke 6 was 70, 33, 15, 21, 17 and 9
respectively. The mean Pl was 43.0°+9.3°. No significant differences of parameters in each group were found
except for TK and PT among different CT groups. TK, LL and PT among different CA groups was signifi-
cantly different(P<0.05), while only TK showed such difference in each LM group. The subjects with different
Lenke types had similar distribution of Roussouly classification (P=0.753). Besides, the Cobb angle of main
thoracic curve was negatively correlated with LL, SS and SSA (P<0.05). No significant correlation was found
between Cobb angle of lumbar curves and sagittal parameters. Conclusions: Coronal deformities in AIS pa-

tients can affect the values of some sagittal spinopelvic parameters, but don’t not change the distribution of
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sagittal postural patterns. AIS patients in different types have different TK, LL and PT values while a similar

PI value.

correction surgery of AIS patients.

And the above relationships between coronal and sagittal parameters should be considered in the
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Figure 1 The measurements of sagittal spino—pelvic parameters (PIl: pelvic incidence; PT: pelvic tilt; TK: thoracic
kyphosis; LL: lumbar lordosis; SS: sacral slope; SSA: spino—sacral angle; C7PL: C7 plumbline. C7TR: C7 translation
ratio, is calculated by a/b)  Figure 2 The relative position of C7PL with respect to HA and the midpoint of the
superior endplate of S1 Figure 3 Representative X-rays of Roussouly types [Type 1: sacral slope (SS)<35°, apex of
lumbar lordosis(LL) at middle LS, and the spine is hypolordotic and relatively normokyphotic; Type 2: SS<35°, apex of
LL at base L4, and the spine is hypolordotic and hypokyphotic; Type 3: 35°<SS<45°, apex of LL at middle 14, and the
spine is well balanced; Type 4: SS>45°, apex of LL at base L3, and the spine is hyperlordotic and hyperkyphotic]
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Table 1 Demographic data and Cobb angles of the structural curves on coronal plane

™ i £& 1 Cobb £ (°)™

(%) Cobb angles of coronal curves(")f[’
" Age(yrs) P B W 1 75
PrT MT TL/L
Lenke 1 70 14.7£2.1 — 44.9+7.5 —
Lenke 2 33 14.6£3.6 39.3+9.4 54.2+17.6 —
Lenke 3 15 14.9+1.8 — 66.6+14.2 59.6+17.0
Lenke 4 21 15.2+1.6 49.319.2 81.0+14.7 47.6+£7.8
Lenke 5 17 14.2+£2.2 — — 42.7+5.1
Lenke 6 9 16.4£1.5 — 39.2+7.1 60.4+10.3
T O 3% G5 F PE O™ 5 00 5 (R4 Lenke %0109 52 X)
Note: (DOnly structural curves, which were defined by Lenke et al, were involved
%2 FF Lenke £E M &R 54 L& (ves)
Table 2 Comparison of sagittal parameters between different Lenke types
P At J5 o IR AR i o7 kB R A7 HEHAN A AR A A C7 5% e fH
TK(°) LL(°) SS(°) PI(°) PT(°) SSA(°) C7TR
Lenke 1 18.3+14.1 53.5+11.8 37.4+8.4 44.8+8.8 7.3+6.3 132.9+8.8 —4.3+5.8
Lenke 2 27.1+12.8 57.3+11.0 38.8+8.8 41.4£11.7 2.6+7.3% 133.5+6.4 -2.1+9.3
Lenke 3 29.8+15.9 56.7+15.3 35.4£9.1 40.9+7.3 5.6+6.4 130.9+10.3 -3.9+4.9
Lenke 4 35.9+9.3% 61.2+10.4 39.4+8.9 42.8+8.0 3.4+6.5 133.1£8.0 -2.3+10.5
Lenke 5 30.0£16.9 55.0+13.2 36.0+6.3 41.3+8.7 5.2+7.4 131.3+10.0 -5.5+19.8
Lenke 6 30.3+14.9 57.8+10.7 36.7+8.5 43.0£9.4 6.3+5.9 131.3£6.5 —4.0+5.0
41t Total 25.2+15.1 55.9+12.0 37.6+8.4 43.0+9.3 5.5+6.8 132.6+8.4 -3.7£9.3

7 : (D45 Lenke 1 HH P<0.0S(FLIN % ANOVA K5, 95 4 42 %64 Scheffe 156 )
Note: MDCompared with Lenke 1, P<0.05(0ne—way ANOVA test and Scheffe method for post hoc test)
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x3 FEAIS HHMEMNSHENRRELSHLEER (ws)®
Table 3 Comparison of sagittal parameters between the subjects with different curve amounts®
2 B @ T e ) T e T e misA BRANM BAbRA BAMEM CTHBIIE
Curve amount n TK(°) LL(°) SS(°) PI(°) PT(°) SSA(°) C7TR
1 87 20.6+15.3 53.8+12.0 37.2+8.0 44.1+8.9 6.9+6.5 132.6+9.0 -4.5+10.0
2 57 28.3+13.8 57.2+12.0 37.6+8.8 41.5£10.2 4.0£7.0 132.5+7.6 -2.9+7.7
3 21 35.9+9.3 61.2+10.4 39.4+8.9 42.8+8.0 3.4+6.5 133.1+£8.0 -2.3+10.5
P - 0.000? 0.022% 0.562 0.265 0.012% 0.960 0.448

B OBGTREHAEN N B s @TF P<0.05 1% (L 5 ANOVA K4, W5 LB 4 Scheffe 1645)
Note: (DOnly structural curves were involved; @Statistically significant at P<0.05. One-way ANOVA test and Scheffe method for the post

hoc test
x4 TEE#ESHFAHIRELSEILE (xxs)
Table 4 Comparison of sagittal parameters between the subjects with different lumbar modifiers
75 i 1E 2 7 T Al e o™ TR AfE i oY e misA BRANM FABRA BT M CTHBIIE
Lumbar modifiers TK(°) LL(°) SS(°) PI(°) PT(°) SSA(°) C7TR
A 64 23.1x13.9 56.2+11.2 37.9+8.1 43.4+9.8 5.4+6.9 134.0+£7.7 -4.7£7.0
B 33 20.5+16.1 52.9+8.9 37.1+£7.9 42.6+9.6 5.5+6.8 130.9+£7.2 -0.2+6.9
C 68 29.5+14.8 57.1+13.9 37.5+9.0 42.9+9.3 5.5+6.8 132.1+9.4 -4.4+11.7
P - 0.006% 0.241 0.894 0.915 0.999 0.190 0.058

F(DFF P<0.05 3% (AR % ANOVA K560, P L4 1% 8% Scheffe K336 )
Note: (DStatistically significant at P<0.05. One-way ANOVA test and Scheffe method for the post hoc test

®x5 AEAFTESHEMEXEDRRE(E;PH)
Table 5 Correlation analysis between the parameters on different planes(r values; P values)
iy £k 25 78 M J5 JEAHETT AR EHRANM BEmEAA FEEs CTHEBIE

Curve types TK(°) LL(°) SS(°) PI(°) PT(°) SSA(°) C7TR

—-0.040 -0.312% -0.272% -0.159 0.136 -0.317% -0.009

MT - Lenke 1 70 0.742 0.009 0.023 0.188 0.260 0.007 0.939

—-0.001 -0.003 0.105 0.025 -0.062 -0.017 0.351

TLL Lenke 5 17 0.998 0.990 0.689 0.923 0.814 0.948 0.167

1 (DTE P<0.05 |- 5.3 . Pearson AH G HE A 56 (XU )
Note: (Dstatistically significant at P<0.05. Pearson’s correlation test(twotailed)
6 AEMEER AISHERRUEBNS A (n)
Table 6 Distribution of sagittal postural patterns in AIS with different curve types(n)
IR ZE R /Sagittal postural patterns it
=
Roussouly 1 Roussouly 2 Roussouly 3 Roussouly 4 Total

Lenke 1 12(17.1%) 15(21.4%) 29(41.4%) 14(20.0%) 70
Lenke 2 7(21.2%) 3(9.1%) 18(54.5%) 5(15.2%) 33
Lenke 3 4(26.7%) 1(6.7%) 7(46.7%) 3(20.0%) 15
Lenke 4 3(14.3%) 4(19.0%) 8(38.1%) 6(28.6%) 21
Lenke 5 5(29.4%) 3(17.6%) 8(47.1%) 1(5.9%) 17
Lenke 6 2(22.2%) 1(11.1%) 4(44.4%) 2(22.2%) 9
A1t Total 33(20.0%) 27(16.4%) 74(44.8%) 31(18.8%) 165

. P=0.753 (x>=2.653, v=5, Kruskal-Wallis K4 )
Note: P=0.753, x’=2.653, v=5. Kruskal-Wallis test

O A 0 5 TN A PT(E A4 38 5 38 R 0 o7 1 &
ERBEA S, B FNERSE R ARTERERIST
AHBFFEIR P18 R 43.0°49.3° , 55 b 55 250514

JE 1) PT{H (43.04°~45.10°) 3 A — 3, & T IEH
ADAE RN, BEAN , AR IE A & B PLE A
N2 TR T B RS2 R PL 5 MT Fi TL/L 9
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5 SEXH
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