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The relationship between lumbar lordosis reconstruction and clinical outcomes in degenerative lumbar
scoliosis/LLI Weishi, FEI Han, CHEN Zhongqgiang, et al/Chinese Journal of Spine and Spinal Cord,
2016, 26(10): 912-918

[Abstract] Objectives: To assess the health-related quality of life after long—segment corrective surgery for
degenerative lumbar scoliosis (DLS), and to explore the ideal lumbar lordosis reconstruction. Methods: The
study included 55 patients with DLS who underwent long—segment fixation(at least 4 vertebrae), with at least
2 years follow—up. Pre— and post—operative symptoms were assessed by using the visual analog scale(VAS) for
low back pain and leg pain; Oswestry disability index(ODI) was used to quantify disability. The sagittal pa-
rameters of spine were measured on the anteroposterior and lateral radiographs. Patients were categorized
based on whether the postoperative goal of pelvic incidence minus lumbar lordosis (PI-LL) within + 9° was
achieved(group PI-LL+) or not(group PI-LL-). Parameters and clinical outcomes were compared by using inde-
pendent t—test. Scatter diagrams and fitting curves were used to determine the optimal LL range, an indepen-
dent t—test was used to compare the symptom scores between patients in(group A) and out(group B) in this

range. The difference of ODI between different SVA groups were also analyzed. Results: The 55 DLS patients
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(40-75, 63.2+6.9 years) showed an average Cobb angle of 25.1°£11.5°(10.2°-52.3°), the preoperative Pl was
47.5°+11.2°(23.4°-72.7°).
27.6°+15.2°), while there was no difference between the preoperative SVA and the postoperative value. Group
PI-LL+(15 patients) showed worse VAS score for low back pain(4.6+2.5 vs 2.9+2.1, P=0.015) than group PI-
LL—(40 patients), while there was no difference in VAS score for leg pain or ODI between the two groups(P>
0.05).
lower in the PI-LL range of 15°-28°. Patients in group A(19 cases) had better VAS score for low back pain
and ODI than group B (36 cases) at the final follow—up (P<0.05),
pain) or ODI (P>0.05). There was no difference in ODI among the 29 patients with SVA<50mm and the 17
patients with 50mm=<SVA<80mm (P>0.05), and the other 9 patients with SVA=80mm had higher ODI than
patients with 50mm <SVA<80mm(P<0.01). Conclusions: The goal of LL=PI+9° may be not suitable for Chi-
nese DLS corrective surgery. A surgical plan based on LL=PI-20°(PI-LL=15°-28°)

comes. For elderly DLS patients, it is more accurate to use SVA=80mm as the threshold of sagittal imbalance

The LL at the final follow—up was lower than the preoperative LL (34.5°£11.9° vs

Scatter diagrams and fitting curves showed that the VAS score for low back pain and the ODI were

while there was no difference in VAS(leg

is related to better out-

rather than SVA=50mm.
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Figure 1 Measurement of pelvic parameters

PR WBEVI SVA 5 ODI WY B &, 43 4 HL AR
[A] SVA i [l i) ODI 22 5 . 2 B a] AH 56 1 4 1]
Pearson #H X3 #T . T et H SPSS 22.0 24
(SPSS Inc., Chicago,IL,USA)i#17, P<0.05 N4
it E 2,

2 #R

55 {9l & B9 PT h 23.4° ~72.7° (47.5° =
11.2°) . AR B TT S B A R F AR B AR = A
S (1 2) , AR AT AR I BE T I 5152 5
BOLE 1, ARREEVTI LL A TK % AR A 2% vk
Jm(P<0.01) ,PT AT i 3 ¥k 2> (P<0.05), T
ARRIFE SVA ol #1255 (P>0.05)

PI-LL+4H F1 PI-LL—2H () 7R 1 2 8 b 4 0l 3%
2, PI-LL+#H 3% 15 5] (PI-LL 4 -8.6°~8.8° , -1
0.6°+5.6°) ,PI-LL-41 40 5l (F:r 1 %1 f2 3 PI-LL
J-11.8°, HATHEH N 10.5°~57.6°, 1) 20.2+
10.9°), PIZH B H B4 . BT[] Cobb 1 |
CVA SVA VAS ¥4 ODI %5 5034 0 B & Mk %
St BEIR WG AL R AR RO AR R I DR RE
ARARL . P2 A U BE 1 isF B B AT i VAS BF
43 .ODI WL3 3, PI-LL+4H A W Bt 15 B BB JE VAS
P43 e PI-LL-#1 % & (P=0.015) , 1fi F f%Ji§ VAS
P43 A1 ODI T i 4 22 5 (P>0.05) .

B2 BHEL,63% RAEMEMHEM Y ARET Cobb fi=42.8°,CVA=8.58mm,1~=4.9°,PI=61.5°,55=2.7°, TK=31.4° ,PT=52.2°,
SVA=61.89mm, VAS 45 9 10 43, F BIs 8 4%, ARJ5 33 4~ H ,Cobb fi=16.9°,CVA=22.82mm,1.1.=36.8°,PI=64.8° ,PI-
LL=28°,85=27 °,PT=37.5°,TK=42.7°,SVA=66.7mm, VAS P/ IEf 1 7%, T 0 73

Figure 2 This 63 year—old lady had degenerative lumbar scoliosis. Preoperative Cobb angle=42.8°, CVA=8.58mm, LL=
4.9°, PI=61.5°, SS=2.7°, TK=31.4°, PT=52.2°, SVA=61.89mm, VAS(low back pain)=10, VAS(leg pain)=8. Thirty—three
months after operation, Cobb angle=16.9°, CVA=22.82mm, LL=36.8°, PI=64.8°, PI-LL=28°, SS=27°, PT=37.5°, TK=42.7°,

SVA=66.7mm, VAS(back pain)=1, VAS(leg pain)=0



o[ A A 2 7 2016 AR5 26 55 10 W)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26,No.10 915
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Table 1 Pre— and post—operative radiological

parameters of the 55 patients

ARHT i

Preoperative  Final follow—up
Lum})i%%jggif?LL, ) 27.6+15.2 34.5+11.97
lefiﬁf(f . 222:11.9 202:11.97
Thom@f*ﬁy’ﬁhﬂsﬁaK . 229+12.1 29121267
RN - 46.1447.7 49.6£36.9

Sagittal vertical axis(SVA, mm)
D5 AT H & P<0.05
Note: (DCompared with preoperative, P<0.05

% 2 PI-LL+5 PI-LL-#E & R a7 ll& &K & #
Table 2 Preoperative characteristics of patients group
PI-LL+ and group PI-LL-

PI-LL+#1(n=15) PI-LL-#1(n=40)

Group PI-LL+  Group PI-LL-
ARKBEVT PI-LL(°) 0}
Postoperative PI-LL 0.6+5.6 20.2+10.9"
FROG) 63.2+6.2 632472
ge(years)
Fifi 5 I 1) ()
Follow-up(months) 34.1£12.3 36.7+12.3
Cobbffi (°)

Cobb angle 24.249.1 25.5+12.3
SR AL T A (mm ) 21.9+16.5 17.915.3
Coronal balance T T
IORAIL P 8 (mm) 32.8+51.4 49.7+46.3

Sagittal balance
W VAS 3753 (43)

Visual analog scale(back) 5.9£15 3.3+2.3
IR VAS PE43 (41) 51+2.4 32426
Visual analog scale(leg) e '_'

OswestryJ) il F -5 50 (43) 25.049.8 23.3+8.6

Oswestry disability index(ODI)
7.5 PI-LL+41 L # P<0.05
Note: (DCompared with group PI-LL+, P<0.05

% 3 PI-LL+5 PI-LL-& & & BE 5 B I R 7 3%
Table 3 Comparison of clinical outcomes at the final
follow—up between group PI-LL+ and group PI-LL-

PI-LL+#(n=15) PI-LL-#1(n=40)
Group PI-LL+  Group PI-LL-

IR VAS 155 @
Visual analog scale(back) 3.9+2.2 2.6£2.3
T VAS 353 2.842.9 2.842.8
Visual analog scale(leg) e e

Osweslryﬂ]ﬁﬁl‘%—‘ﬁ*‘é‘%&(ﬁ}) 13.7+10.3 12.248.6

Oswestry disability index(ODI)
i PI-LL+41 L4 P<0.05
Note: (DCompared with group PI-LL+, P<0.05

I3k (<3 43), i PI-LL 7£-9°~9°3l [l N L ¥ i
WE(E 3), MR RS T CR VAS P53 bl PI-LL
M2 LA B (B 4); 1 ODI{ETE PI-LL=
15°~28° 114 15 [l A A XA (ODT <10, &1 5) .

B ARJG PI-LL 18 15°~28°H & /0 0 A 4
(19 #,34.5%), TEULEH AN E 558 B 41(36
B ,65.5%) o K IS FEAS ¢ 46 95 b A 7 20 R i A
RIKBEVIRT S50, S5 03K 4, WA AR TR
VAS P40 0 B 1 2 5 (P>0.05) , R 5 A 4R
VAS 43 B AIK (P<0.05) , F B VAS #F4 #1 ODI
Jo e #F M 2 R (P>0.05),

B ARG PI-LL 7E 15°~28°f% 19 {7l f % (A 41)
HTE-9°~9° N1 15 Bl 83 (PI-LL+41 ) 47 L3,
KA ARG LL 5% (28.5°+11.1° vs 43.0°+
9.5°,P<0.01),TK # ik (24.3°%12.1° vs 36.4°=
11.7° ,P<0.01),PT % & (24.7°+7.5° vs 12.4°+
6.7°,P<0.01) , A5 ARAT S50 41 17] b TC 3 1k
25 (P>0.05) . A ARG VAS WEor ik (2.2°
+1.8° vs 4.5°+2.6°,P<0.01),

KIKBEVIT SVA 5 ODI #9562 WL IE 6, ¥ i
HRIEARG SVA 43K 3 4. X 4 ,SVA<50mm; Y
4,50 <SVA <80mm;Z #i ,SVA>80mm,ODI 7£ X
2 (n=29,F¥ 11.4) A Y 4 (n=17,F 10.3) 1]
T EM 2R (P>0.05),Y A Z 4 (n=9,F
20.9)1K (P<0.01),

3 itig

XF T DLS Wi JE B F A ih tifey 47 LL 8 2
WA NI AR IE, DATE 2RI REE A A N2
BOoRHRIE LL, AR, — S 2l i T i 1
TSy gk P LL B i 0 IE AR RN
Bz 2 LL=PI+9°¢ [l PI &5 LL Y& 3% VT ic
K F S PI-LL £ -9° %1 +9° 2 [a] 151 4 5L 8 H b 7l
Rl B 2 O ANDERLE , A #7758 & B, PI-LL AR VG L 7E
T RAVE T B0 VR I & T AR KA, Aok B
KA G PI-LL AVEEE (PI-LL>10°) 5 % 5 B il
4 )5 WER 47 5% ; Rothenfluh 51O 38 PI-LL AS P it
1) B8 Ty R A AR AR BB AR PR, H OB E R
1 10 £ ;Senteler S5 5 F] PI-LL AN VG it (PI1-
LL>15°) 1 /834 A28 1 BL B Y) N 7 3 5 Berjano
SN LL=PI+10° (2% 10°LA N A9 %7 1IE A 2 )
1M AE LL=PI+9° L3R5 B 41 J7 51

AWFFE LB, 2 LL=PI+9° [ H I 1% A 3K
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Table 4 Comparison of pre—and post—operative parameters between the two groups

A4l (n=19) B4 (n=36)
Group A Group B
A KK BETI ENil R BE VI
Preoperetive Final follow—up Preoperetive Final follow-up
PI-LL(°) 26.5+16.5 22.3+3.5 16.4+18.3Y 10.9+14.5%
g"bbﬁ ©) 27.4+13.3 16.5+7.6 24.0+10.4 12.4+5.57
obb angle
SEEARALY. B8 (mm) 17.129.8 16.4214.0 20.0418.0 16.8+12.9
Coronal balance
TR A (0) 0
Lo o) 22.4+16.1 27.8+11.0 30.4+14.1 38.0+10.9
b 1%@*5?(") 48.9+10.5 5024124 46.7+11.6 48.9+11.8
elvic incidence(PI)
ZRARA -7 (mm )
Seghtal bilanes@VA) 433+37.6 50.2+27.3 45.9+53.2 49.3+40.9
MG VAS PF53 0
Postaneve VASback) 54125 2.4+1.9 5.7+2.0 3.942.4
T RE VAS P4
Posvoomive V AS(e) 5.6£2.6 32426 49+2.4 2.6+2.9
Oswestry J) HEFE 45 5 (41 ) 236492 11.646.9 23.9:88 13.1£10.0

Oswestry disability index(ODI)
D5 A 41 i ] 5 A P<0.05
Note: (DCompared with group A at the same time, P<0.05

B3 ARJF PI-LL MIEHR VAS JFr s B B 4 RJS PI-LL 5 F B VAS W B K B S RS PI-LL 5
ODI M HA KAt 2 B 6 ARUKBaTTIT SVA il ODI i i K
Figure 3 Scatter diagram of PI-LL and mean VAS (back) value Figure 4 Scatter diagram of PI-LL and mean VAS

(leg) value Figure 5 Scatter diagram and fitting curve of PI-LL and mean ODI Figure 6 Scatter diagram of SVA
and ODI at the final follow—up
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G ER DLS B 1 5 R AL V-1 FUE . X T DLS
B S, XA SVA & N M Y S 1 oK B
W, FIRES AR TR R & A7 0 15 I o< R AL N i
16 ) A7 5620 T DLS % i T LL Wi/, S0k
A\ i A0 7 A — 0 3G RS H i TR
LA gt 45 PR 28 m BB AE N 1A A A A R 3
I BB AT I 5 19 SVAL

A — T, R EAE DLS B 1Y B AE 17 A ™
FHIRAR  H A A AR B KR AT A R Y
ERT, 1 LL B & E/NY B WS T RAF1YT

&, PI-LL7E 15°~28° N i i3 R4 LL A 5 LU
FESCHR A5 (P1£9°) AHELE/DN, ARSI TK
I PT &y, 37 G o WM J5 o™ s/ N R 1) s
TR R R 5T LL AN 2 RS AR ISP o DAAEXT P
LL 5% 322 LU B A R A FE 0 42 | I A
58 DLS f8 5 R rhoxt B ME (Y P AR X 450wl
DA dig b £ 6 M A %) 9 5 A D 6 R 3 4 SVA
TR 32 e B, R, XEAE DLS B E A A
FREERE J7 B PEAL oy B2 0 H TG AH A I
I8, R S HT IT IR EAR RIS DLS &1
REze )y, SEmAR IR AL RE 1 AN R e P A iy
GISIA

MEAER I R I ke i A AT R AR R
AR FMr o, (A5 BRI Ok 2 i B AR &
PR AT i O A o 1 EE A T AR & S BUR E T
L F AT e A8 B R ™ (PIK) B & AE P4, Maruo
LA K LL % 1E>30°0& K15 B ASD RJ5 PIK &
A B I ST SE S R 2R Kim 25 20 31 A G ST 19
LL=PI-9 [t LL=PI+9 A] Gg ¥ i& 5 AE MBI Hiw .
LL & B2 5 1F 7T Al 7 22 00 2 = iy s =X, B
AR B RN R AE & A 32 i HL A7 20 J8 A A2
BEI7AE 2% TR EA 0 T AME R RS i 2
IR 22 A BRI i 2R A LL=PI+15°~28° A4 #H X £ 55
1% B AR 2 AL FARMER , nl el bk o) &
[ % 1, Gelb Z5PE 52 100 ) 1F % b B4R G B #
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