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The characteristics of sagittal balance parameter in degerative lumbar scoliosis and its effect to lum-
bar scoliosiss WU Hailong, GUO Erfei, ZHANG Shuai, et al/Chinese Journal of Spine and Spinal
Cord, 2019, 29(1): 16-20

[Abstract] Objectives: To analyze the characteristics of sagittal balance parameter in degenerative lumbar
scoliosis and its effects on lumbar scoliosis, and to explore its characteristics and roles in degenerative lumbar
scoliosis. Methods: The imaging data of 90 patients who diagnosed primary degenerative lumbar scoliosis in
our hospital from March 2012 to March 2017 were retrospectively reviewed as the case group. The imaging
data of 55 patients diagnosed as lumbar degenerative diseases excluding lumbar scoliosis were selected as the
control group. The two groups were matched with same time period, same age period and same sex ratio and
all cases were performed on whole spine X-ray. Oswestry disability index(ODI), visual analog scale(VAS) and
SRS-22 questionnaire were completed by the patients. Through software J, the following sagittal balance pa-
rameters were measured: sagittal vertical axis(SVA), thoracic kyphosis(TK), lumbar lordosis(LL), pelvic inci-

dence(Pl), sacral slope(SS), pelvic tilt(PT), T1 spino—pelvic angle(TPA) and L1 spino—pelvic angle(LPA). The
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sagittal balance parameters were compared in two groups, and the lumbar Cobb angle and the sagittal balance
parameter were analyzed. Results: By using paired—i test, the overall balance parameter of sagittal plane(SVA,
TK, PI, PT, TPA) between the case and control group had no significant difference(P>0.05), while the local
balance parameter of sagittal plane(SS, LL, LPA) between two groups had significant difference(P<0.05). ODI,
VAS and SRS-22 between two groups had significant difference(P<0.05). Correlation analysis showed that ODI,
VAS and SRS-22 had significant correlation (-1<r<1, P<0.05)
plane(SS, LL, LPA), and had no significant correlation (P>0.05) with the overall balance parameters of sagittal
plane(SVA, TK, PI, PT, TPA). The lumbar Cobb angle was negatively correlated with LL and LPA(-1<r<0, P<
0.05) and positively correlated with SS(O<r<1, P<0.05). Further regression analysis showed that there was a
linear regression relationship of Cobb angle with SS, LL and LPA (F=417.331, P<0.01), and its regression e-
quation was Cobb angle=19.526-8.223xLL+3.727xSS+1.618xLPA. Conclusions:

scoliosis, the LL and SS are more serious than other sagittal balance parameters and show the decrease of LL

with the local balance parameter of sagittal

For the degenerrative lumbar

and the increase of SS which are worse with the progress of lumbar scoliosis. These changes affect the quali-
ty of life of patients.
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Figure 1

Measurement of convex Cobb angle in the
coronal side Figure 2 Measurement of sagittal balance
parameters. SVA for sagittal vertical axias, TK for tho-

racic kyphosis, LL for lumbar lordosis, SS for sacrum
slop, PI for prlbrv incidence, PT for pelvic tilt, LPA for

L1 pelvic angle
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Table 1 Comparison of sagittal balance parameters

and the quality of life of patients in the two groups

9 141 (n=90) X B (n=55)

Case group Control group
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L1 pelvic angle
OswestryJJ il & 546 % (43) @
Oswestry disability index 38.8=11.8 24.6:8.9°
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Scoliosis Research Society—22
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Table 2 The correlation analysis of ODI, VAS, SRS-22 and Cobb angle and sagittal balance parameters with the

case group data
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axias
%J*E}ﬁ. i £ . 0.054 0.547 0.062 0.515 0.051 0.603 0.049 0.784
Thoracic kyphosis
MEHERT 0 0.784 0 0.799 0812 0 0.816 0
Lumbar lordosis
LA 0.039 0.742 0.047 0.615 0.041 0.694 0182 007
Prlbrv incidence
4. A
%ﬁ.{ﬁjﬂﬁ] 0.068 0.547 0.159 0.077 0.063 0.515 0.194 0.053
Pelvic tilt
HEAT 34 i 0.501 0 0.538 0.585 0 -0.602 0
Sacrum slop
TLfa 0.168 0.07 0.184 0.056 0.171 0.07 20201 0.051
T1 pelvic angle
L1 2 f 0.16 0.068 0.19 0.056 0.174 0.07 -0.292 0.002

L1 pelvic angle




20 o AR A 2 AR 2019 AR5 29 5 1 1)

Chinese Journal of Spine and Spinal Cord,2019,V0l.29 ,No.1

A, T B0 55 FII o XD SE I 2o X 126 7] [
MEAR AT PERE R B B R D7 2%, e A ) 2332
7 55 R — B 4 ORI A R % DDA O L5/ST HE
Ji] AR AR SR 5 R IR TR M i B R WP R
MEA] 538 A8 B34 1Y SS LL TK A1 PT # 1E % AR
¥ w25 5, /RI A SS LL TK B/ PT 15 K
22, 5% R T A A A, e A [ AR AR T
[i] 48 — 2 M A X B AR A2 55 JEAHE O™ Cobb £ % 1)
FHIE, HE TR] 28— 2 AN XoF AR 2R AR 2 2R A5 7 e
MR A R SRR E B RIS, AW I E o xR AR
P HE A (7 55 25 A 0™ Cobb 1 45 25 WK T J) 388
5 2 B0 A P S A R Y Cobb £ 5 SS 2
IEAEG . 5 LLLPA S 97AH ¢ HAF7E B2kl H 3¢
R o FH T L | SXoF T 8 A A 0 T 35 o o A )
ik — LR X R AR A2 1 i BRI S SO0 Y R
FEEEAFE A0 ™ £y Jon 5 SR O bR T Ry 38 - Ay 2 50
AR | 3R A NEARE T 4™ P 0/ N BB 2R G A 1 R
S EUEHCE RN RO, T 25 R ] -
LA AN KR AR AR FHEN N R R AT B
I T P B SR T R A8 R A, ™ 1 A
T it [ 14 ) FEE 9, ™ B ) R T AR T
ASAIEGE 7% 1R 72 P A A0 ™ 8 T ™ £ A
TR AR M S A T T B R AIS, AEE
5 A < IR 1D Jmy #1185 2 8 (LL .SS \LPA) A i 3
FHOCME . BIF9E 3 EEHE JR 3505 - 1 S 80 (LL ) S 5% )
A8 AR P TR 000 7 S A A O ) B R R K
02 L 2K 52 N 5 bR T T ) e o T B2
LPA 4T LL s/ & SS fy34 K  LPA #) e vl
B B2 7 BT =) 351 2 IR 1 P g AR AL, 4 LPA
A 308 /0N T B 50 7 M e 38 O 0 Tl 7 o 2 A, (0
DA R E— 5T

2 = e Y 1 D P R NI
SR D) SRR T R BT S RO RG]
L A bR T Jm R A A i EE R R, R BN M
T AR V807N S JE G A 36 O T B 0 o™y iy 2 e i o
SRR A A T AR I P A R
L~ A5 IR TR AT Al 5 A IR T R
ST AR ELSE ) e A R A SRy T AR R R
2R A 2 AT ) R R

4 BEXH

1. Wu HL, Ding WY, Shen Y, et al. Prevalence of vertebral
endplate modic changes in degenerative lumbar scoliosis and
its associated factors analysis[]J]. Spine(Phila Pa 1976), 2012,
37(23): 1958-1964.

2. TCoE, R, WH, S5 B AR RO HE ] A -2 OR
5B PSR SR A OC M oY RO S (] AR ANk R,
2011, 49(12): 1119-1123.

3. Sl e, T3CoT, FOEE, AR RIS P B N 100 AfE e R E %
KGR AR S BORR A8 T X Y A S )], o R B
JRik, 2011, 21(7): 573-577.

4. Roussouly P, Nnadi C. Sagittal plane diformity: an overview
of interpretation and management[J]. Eur Spine J, 2010, 19
(11): 1824-1836.

5. Barrey C, Roussousy P, Perrin G, et al. Sagittal balance dis-
orders in severe degenerative spine. Can we identify the
compensatory mechanisms?[J]. Eur Spine J, 2011, 20(Suppl 5):
626-633.

6. Schwab FJ, Blondel B, Bess S, et al. Radiographical
spinopelvic parameters an disability in the setting of adult
spinal deformity: a prospective multicenter analysis[J]. Spine,
2013, 38(13): 803-812.

7. Johnson RD, Valore A, Villaminar A, et al. Sagittal balance
and pelvic parameters—a paradigm shift in spinal surgery[J]. J
Clin Neurosci, 2013, 20(2): 191-196.

8. R, A, W, . OB AL AR O i S A0 5[]
o E IR SR 24, 2015, 23(13): 1227-1231.

9. Jr%E, BRE, EE, . TL MG IRAREE NN R EE
A= 2 R TR P A LA B 2 35 o 1) AR DGR AT, A A
HhEA AR, 2014, 24(8): 686-690.

10. Dubousset J, Haddad F, Zeller R, et al. Ischio-vertebral
dysplasia: a dangerous syndrome for the spinal cord[J]. Rev
Chir Orthop Reparatrice Appar Mot, 1994, 80(7): 619-625.

11, XURE, A ARG, AR, 55, BEHER &R R S5 EH-F &R
RTE - B A OGPE[)]. R AR BE A ARER, 2013, 93(15): 1123-
1128.

120 B3, ELUR, BRSE%, S5, G Bl A ] R AR P A A
i 408 3T BEAME ) MR ). AR AMREZR AR, 2010, 48(7):
506-510.

13. Murata Y, Takahashi K, Hanaoka E, et al. Changes in scol-
iotic curvature and lordotic angle during the early phase of
degenerative lumbar scoliosis[J]. Spine, 2002, 27(20): 2268-
2273.

(ki H 11 .2018-01-04 & [nl H #].2018-10-10)
(EXHF ELFIRAH)
(ALtm#t  RHEXE)





