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[Abstract]  Objectives: To investigate the risk factors for postoperative coronal imbalance after adult
thoracolumbar/lumbar spinal deformity surgery, and evaluate the impact of lumbosacral fractional curve(L4-S1,
LFC) on the postoperative coronal imbalance. Methods: Patients with adult spinal deformity who received
correction treatment from January 2008 to September 2018 were retrospectively reviewed. Inclusion criteria
included age older than twenty years, major thoracolumbar/lumbar curve(Cobb angle =30°) with apex located
between T12-14, and compensatory lumbosacral fractional curve. All the patients underwent long segment
fusion (more than 5 levels), and had at least six months follow—up. Demographic and radiographic data,
surgical parameters, health—related quality of life (HRQOL) outcomes, as well as the relationship between
lumbosacral fractional curve and postoperative coronal imbalance were analyzed. Results: A total of 157 adult
spinal deformity patients were included in this study, 52 males and 105 females, with an average age of 56.4
years old(range, 26—77 years). There were 39 cases of congenital deformity, 35 cases of idiopathic scoliosis
and 83 cases of de novo scoliosis. Twenty—four patients(15.3%) occurred coronal imbalanced after surgery, in

whose postoperative ODI and SF-12 PCS outcomes had no significantly changed when compared with the

ESTE WK A RF IS (45 :81871748,81802211)

FE—EERE A5 (1983-), TIREIN, B2l BFSE 7 1) 5 A1 A RHIE Atk 5 16 PRIF 5
L35 . (0731)85295624  E—mail :wxbspine@hotmail.com

WIRAE#H . £VK E-mail :bingwang20021972@aliyun.com



o A HE A 2% 2019 4R5S 29 B85 6 1 Chinese Journal of Spine and Spinal Cord,2019,V0l.29,No.6

491

preoperative level. In radiographic analysis, there was no significant difference(P>0.05) of the following param-
eters between balance group and imbalance group, including major curve angle and flexibility, LFC angle and
flexibility, preoperative 14, LS vertebral tilt, osteotomy method, upper and lower instrumentation level, correc-
tion rate and remnant angle of the major curve. There was significant difference of the following parameters
between balance and imbalance group, including remnant angle of LFC curve(6.3° vs 12.2°, P=0.000), postop-
erative 14 tilt(8.2° vs 17.3°, P=0.000), and postoperative LS tilt(6.4° vs 15.2°, P=0.000). The incidence of
postoperative coronal imbalance significantly increased in patients with coronal C7 plumb line at convexity
side of the major thoracolumbar/lumbar curve(23.2%). Conclusions: The health-related quality of life (HQOL)
is significantly affected in patient with postoperative coronal imbalance. Preexist C7 plumb line at convexity

side of the major thoracolumbar/lumbar curve, large remnant angle of LFC, large postoperative 14 and L5 tilt

are risk factors of postoperative coronal imbalance.
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Figure 3 a Type CM 2. Adult idiopathic scoliosis, with preoperative lumbar scoliosis of 55°, L5 tilt of 5°, 14 tilt of
27° b Coronal imbalanced postoperatively with lumbar scoliosis of 25°, L5 tilt of 8°, 14 tilt of 16° ¢ Type CM 2. Adult
idiopathic scoliosis, with preoperative lumbar scoliosis of 80°, L5 tilt of 20°, 14 tilt of 36° d Coronal balanced postop-
eratively with lumbar scoliosis of 20°, LS tilt of 7°, 14 tilt of 10° Figure 4 a Type CM 0, adult de novo scoliosis
with lumbar curve of 40°, L5 tilt of 15°, A4 tilt of 19° b Coronal imbalanced postoperatively with lumbar scoliosis of
8°, LS5 tlt of 5°, L4 tilt of 15° ¢ Type CM 2, adult de novo scoliosis with lumbar curve of 30°, lumbarization of
sacrum with L5 tilt of 5°, 14 tilt of 13° d Coronal rebalanced postoperatively with lumbar scoliosis of 8°, L5 tilt of 2°,
L4 tilt of 4°
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Table 1 Comparison between coronal balance and

imbalance group
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Table 3 Comparison of health-related quality of life
(HRQOL) outcomes between balance and imbalance

group patients

REE PR IE
(n=133) (n=24)
Coronal balance Coronal imbalance
ODI(%)
KAl Pre—operation 43.3+12.2 48.4+15.4
AJG Post—operation 15.2+11.37 45.5+18.4%
SF-12 PCS
AHiT Pre—operation 33.3+12.1 31.2+9.5
ARJ& Post-operation 46.2+13.5" 32.2+14.3%

D FLLA L4 P<0.05; @45 FYLA R L4z P>0.05
Note: (DCompared with pre—operation, P<0.05; (2 Compared
with pre—operation, P>0.05

Z5%, FLL CSVL %% =4cm Mi5s1E , Daubs Fl
Lenke %5 & AT 15.3%11) ASD 3 A S5 i 307 Ik
T8 P 1 2E — 25 %Ak 1) T Ploumis 45 W 42 38
19.3%19 f8. 35 AR S5 AT SR A7 AE e IR 1 2 P42, A 4
WE5E T, WA LL CSVL i 8% =4em MArifE, RJ5 56
R 2R ST 9 2 R R 15.3%

TR B B AN RE B 38, AT AT 5 B A i
HBAIRE S CT M LM HE E Pk, LUK
T 5 B R 40em R, G AR LS HEA MR 30, 4l
C7 Y2 B 2.5cm MR AL ; AN L4 AR5 A
50, ¥l C7 By L L 3.5em MIfm AR, 28
LT, X R AL RE S 1 1 1 BEHE A IS R AR A
i X F RN H R, TR LG MR LT
fREZRE ST, L L4 LS (8RB 4 52 M 1 Sl IR 1ol
AT, Y 1A LS SIS HER R, R
DA 14 BB ME B [ 5 1 T AT DU B " RS &
FUKFWiR, Lewis 2 BT 46 491 BB AR ™
W, IARBIEEE THE, RE 14 6
(30.4% ) /B3 KA T e bR T O P Al 2 SF- A 4 AR
B EIAR G LA RHEE Sy 18.9° L5 il &} Ky
13.8°, i V1 41 R H T ¥R JE L4 R E R
11.2°, L5 WabE R 7.3°, VEFH NN L4 A1 LS B0
AR SR SR THT RSP 1) A PR 2R, X B AR TR A
O B EY g - 3 R Y O P N ES RN
T V-5 1 52 1), & B eE R T LS R S1 R &
i R AT — SO fEAR A S FReAT1 &
PR Ji e bR 18 - 21 5 2 S Al 2 58 A 1 B A I
W RE, DL RBRAR Y LA LS HEM R B 2 A

FEES . B, AT, ARG AR 5% A A
BERE R, DA RAR G LA L5 AR S B i 2 & A=
SR T 2R S 1 e B R R

PRI AN 5 N U A8 S S W S T = R WA
L4 L5 HEGR AR 7 28 3 Ak A 45 5 A 100
(1) AT G 2 25 2 LA B L4 LS ROt AR 1
AR, HIEHE S 1 Z PR LS, 38 % Bending 18
TR 25 IR 2 15°LAD 14 F1 LS W4 55 1F 2]
T 10°LAW, DU IR AT AP B3 HEEAE 2 2 o T [ o
15 B AE LA/ILS, BFIE LA o AR v s it — 25 1
N L4 FI LS B &KL (2) ARTIEHR: 25
PR L4 LS WAk B Fh ek, LB 25 At
i H Bending fRIEHE 5 A BEAE 15°~20°L0 |, 14
FLS AR 7E 1008 & 1500 [, s S &
JEEHRY A K R B A B E SIAR -, BB HIE
PUS 38 3 14/5 15/S1 W45 BE Y TLIF 44
o T2 2 O 35 T o7 00 e 0, 30— 25 9 I i
A IR 14 LS HER K1

R I e IS B 04 MR A0 A i e bR T Y- 4 15
W M ME AR AT P00 ™Y R 4 Sy — A A R CT AR
& B CSVL<3em;B AU | C7 4% 3 2% ff 1) 1B 2 [
M>3cm; C | C7 #7532 ] FE 25 >3em®), &
B C AR K A R T SR T R A Y e B PR
IO, ARG ALEE T e KW R & e A
IRATHEO =R AL 6], >R Obeid X A H
R R AR N i LU W o N TR RN
JEAS M f % (CM 1 B9, il RS (CM 2
) B RS- (CM 3 8, R Al A Tl fE &k
58 BR T 2 S A AE ) B T ) (CML 2 A ) e A% 1
R TR N TR NI O U A ST |
(232%) ., X5 ESHFIE LR P 0 ESE, 1
PEIF IR T2t — 2 R A G

ARAWF R R, BRI B E ARG
(A SEE AR T O A, 5 I R RIS 1) A B R
L S N D=l viv = = e W DN 1 ey
FSAN S S TR P S P (RS N IPERNTTR S TRVN
AR Jo G A 0 5 A A B L4 LS HE A 1 5%
AR AR DG AR 9T B R UAE T, REBAERIE LA
Jei T R g AR X2 R, I G 1 Y R Ay
R FI LA LS AR (4 2K ST PR B, ARG ] 22
W AR Ji5 e TR T 2 ST A7 0 XU, , AR T AR O K

AHEFE SR BRAETE T 18 A, SiiteF
B B, ELELA [ml B A 5% 1Y [ A BRI, I 45



o [ A A 2 7S 2019 4E4 29 4255 6 1)

Chinese Journal of Spine and Spinal Cord,2019,V0l.29 ,No.6

497

SRATH SR o B WS 04 A (51 F R AF 5 ok BE — A5 Ik
S T AT SR TE B SR AR T I %) B A S R T
M AN OL, PR BE LU 5 5 AR BE T I
S DR AT - 1087 18 e S0 A A TR AR O P R A
X A {7 A R 5 i — 2D AR BRISA i it — 28 i AT
5t

4
1.

Z&

Jackson RP, Simmons EH, Stripinis D. Incidence and severity
of back pain in adult idiopathic scoliosis[]J]. Spine (Phila Pa
1976), 1983, 8(7): 749-756.

. Jackson RP, Simmons EH, Stripinis D. Coronal and sagittal

plane spinal deformities correlating with back pain and pul-
monary function in adult idiopathic scoliosis[J]. Spine(Phila Pa
1976), 1989, 14(12): 1391-1397.

. Campbell PG, Nunley PD. The challenge of the lumbosacral

rractional curve in the setting of adult degenerative scoliosis

[J]. Neurosurg Clin N Am, 2018, 29(3): 467-474.

. Brown KM, Ludwig SC, Gelb DE. Radiographic predictors of

outcome after long fusion to LS in adult scoliosis[J]. J Spinal

Disord Tech, 2004, 17(5): 358-366.

. Bao H, Yan P, Qiu Y, et al. Coronal imbalance in degenera-

tive lumbar scoliosis:  prevalence and influence on surgical
decision—making for spinal osteotomy[J]. Bone Joint J, 2016,

98-B(9): 1227-1233.

L FBOLHE, BEIBERS, XIJTAR, AF. Oswestry T fE Rt G5 B0 E B2

i AR RS R h EPE A ARG Ze AR, 2002, 12(1): 13-15.

. Obeid I, Berjano P, Lamartina C, et al. Classification of coro-

nal imbalance in adult scoliosis and spine deformity: a treat-

ment—-oriented guideline[J]. Eur Spine J, 2019, 28(1): 94-113.

. Glassman SD, Berven S, Bridwell K, et al. Correlation of ra-

diographic parameters and clinical symptoms in adult scoliosis

[7]. Spine(Phila Pa 1976), 2005, 30(6): 682-688.

. Ames CP, Scheer JK, Lafage V, et al. Adult spinal deformity:

epidemiology, health impact, evaluation, and management][J].

Spine Deform, 2016, 4(4): 310-322.

10. Schwab F, Dubey A, Gamez L, et al. Adult scoliosis: preva-

11.

lence, SF-36, and nutritional parameters in an elderly vol-
unteer population[J]. Spine (Phila Pa 1976), 2005, 30(9):
1082-1085.

Bess S, Line B, Fu KM, et al. The health impact of symp-
tomatic adult spinal deformity: comparison of deformity types

to united states population norms and chronic diseases [J].

Spine(Phila Pa 1976), 2016, 41(3): 224-233.

12.

13.

15.

16.

17.

20.

21.

22.

23.

Smith JS, Lafage V, Shaffrey CI, et al. Outcomes of opera-
tive and nonoperative treatment for adult spinal deformity: a
prospective, multicenter, propensity-matched cohort assess-
ment with minimum 2-year follow—up[J]. Neurosurgery, 2016,
78(6): 851-861.

Scheer JK, Hostin R, Robinson C, et al. Operative manage-
ment of adult spinal deformity results in significant increases
in QALYs gained compared to nonoperative management:
analysis of 479 patients with minimum 2-year follow—up [J].

Spine(Phila Pa 1976), 2018, 43(5): 339-347.

. Kelly MP, Lurie JD, Yanik EL, et al. Operative versus non-

operative treatment for adult symptomatic lumbar scoliosis[J].
J Bone Joint Surg Am, 2019, 101(4): 338-352.

Smith JS, Klineberg E, Lafage V, et al. Prospective multi-
center assessment of perioperative and minimum 2 —year
postoperative complication rates associated with adult spinal
deformity surgery[J]. J Neurosurg Spine, 2016, 25(1): 1-14.
Evk, B EAE. TEHCBCE FE W T AR R 16 % T i I R
KFBET]. b AR E T 4 AR, 2018, 28(12): 1057-1059.
Lowe T, Berven SH, Schwab FJ, et al. The SRS classifica-
tion for adult spinal deformity: building on the King/Moe
and Lenke classification systems [J]. Spine (Phila Pa 1976),

2006, 31(19 Suppl): S119-125.

. Ploumis A, Liu H, Mehbod AA, et al. A correlation of ra-

diographic and functional measurements in adult degenerative

scoliosis[J]. Spine(Phila Pa 1976), 2009, 34(15): 1581-1584.

. Daubs MD, Lenke LG, Bridwell KH, et al. Does correction

of preoperative coronal imbalance make a difference in
outcomes of adult patients with deformity?[J]. Spine(Phila Pa
1976), 2013, 38(6): 476-483.

Ploumis A, Simpson AK, Cha TD, et al. Coronal spinal
balance in adult spine deformity patients with long spinal
fusions: a minimum 2- to S-—year follow—up study [J]. J
Spinal Disord Tech, 2015, 28(9): 341-347.

Lewis SJ, Keshen SG, Kato S,

coronal

et al. Risk factors for

postoperative balance in adult spinal deformity
surgery|J]. Global Spine J, 2018, 8(7): 690-697.

XN, BAEEE, WIREZ, S R P TR AR T Al B IR AR
JEAE O ™ A G SR T ()], R ARE R AR, 2017, 37(4):
193-200.

BRBE, ok, AR, AR, AR PR EE O O % SR I Ok 4 43 Y

B w5 AR A e B0 B X [T). T ARE AR, 2009, 29
(5): 418-423.

(ki B 11:22019-03-04 &[] H 1:2019-04-21)

(EXLHTF EBEAFIRAL)

(AXLm# Zag)





