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[ Abstract] Objective To evaluate the efficacy of preoperative halo gravity traction (HGT) assisted sur-
gery for severe congenital scoliosis (CS). Methods From October 2016 to December 2021, clinical data were

retrospectively reviewed for 55 children with severe scoliosis undergoing HGT. There were 28 boys and 27 girls
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with an average age of (9.4 +3.8) years. According to etiology,they were divided into two groups of congenital
(n =28) and non-congenital (n =27). At pre-operation , post-traction and post-operation , radiographic films of
whole spine in standing position was employed for measuring main curve ,compensatory curve, thoracic kyphosis
and lumbar lordosis, trunk balance in coronal and sagittal planes,shoulder height and T1 - S1 height and evalu-
ate the improvement of deformity. And the differential efficacy was examined between two groups. Re-
sults Cobb angle of major bend pre-operation in congenital and non-congenital groups was (88.9 £14.1)° and
(89.5 £17.4)°;Cobb angle of compensatory bending (28.8 £12.9)° and (33.3 £12.9) °;thoracic kyphosis
(74.1 £21.0)° and (69.9 £20.8)°;lumbar lordosis (47.9 +13.4)° and (38.9 £6.6) °;trunk balance in
coronal plane (43.2 £15.5) and (38.3 +10.2) mm;sagittal torso balance (34.7 +£10.5) and (44.4 =
19.8) mm;shoulder height (22.8 +11.8) and (13.9 £12.1) mm;height of T1 —S1 (24.3 £5.4) and
(27.2 £5.2) cm. The above findings have demonstrated that after HGT, Cobb angle of major curvature in con-
genital and non-congenital groups were (64.2 +14.6)° and (53.0 +14.9)°; Cobb angle of compensated ben-
ding (16.5 £10.3)° and (19.2 £11.0) °;hosthoracic kypis (53.7 £16.9)° and (48.3 +14.4)° ;lumbar
lordosis (37.4 +7.0)° and (30.2 +8.0)°;trunk balance in coronal plane (24.6 +12.0) and (20.3 +
11.6) mm;sagittal torso balance (30.7 £2.9) and (19.1 £11.6) mm;shoulder height (12.0 £7.1) and
(7.0+4.0) mm;T1 —SI height (28.1 £5.0) and (31.5 £5.0) cm;there were significant improvements as
compared with those pre-traction (P <0.01). The correction rate of major curve in non-congenital group (41.3 =
8.7)% was significantly higher than that in congenital group (27.4 +10.9)% after HGT (P <0.01) and no
differences existed in other parameters between two groups (P >0.05). After operation,Cobb angle of major cur-
vature in congenital and non-congenital groups were (41.7 £13.9)° and (37.4 +12. 8)°;thoracic kyphosis
(40.5 £16.3)° and (38.4 +8.9)°;lumbar lordosis (33.4 +6.2)° and (25.9 +7.9)°;trunk balance in coro-
nal plane (19.4 £8.2) and (19.1 +£6.0) mm;sagittal torso balance (18.6 +11.2) and (20.3 £11.4) mm;
shoulder height (11.5£7.1) and (9.0 £5.6) mm;height of T1 —S1 (30.2 £5.4) and (32.5£7.1) cm;
there were significant improvements as compared with those pre-operation (P <0.01). However, there was no
inter-group difference (P >0.05). Conclusion HGT for severe CS can correct structural scoliosis and com-
pensatory scoliosis pre-operation,and correct trunk deviation in coronal and sagittal planes. Although the correc-
tion rate of CS is lower than that of non-CS,the final correction efficacy can be the same after HGT surgery.
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Cobb £, @7tk 17 YK T-F %7 ( coronal balance ) ; [l
7L (CTPL) 5 h AL (CSVL) Ry B iR

w1 PR EILA S AT — TR L

Table 1 Comparison of preoperative profiles between two groups of children with severe scoliosis
Yl o P () AR #2157 | I 8] T EoRAEG|ER Ay iRE R
- B i@ (x+5,%) (x+s,d) (x +s,kg) (x +s,kg) (x+5,%)
SR MM 20 28 15 13 9.7 +4.2 38.8£20.0 27.7+15.0 11.9+5.3 45.7+9.2
BRI H 27 13 14 9.0 3.5 32.2£10.7 26.7 £13.6 11.3 £4.8 44.4 £7.3
Xl - X* =0.458 t=-0.668 t=-1.523 t=-0.243 t=-0.422 t=—0.547
PAE - 0.498 0.507 0.134 0.809 0.675 0.587
. Rz X - ERIN{] PN e T1-S1
25 Cobb n n R A . A =3 o
sy g TSI oy gy WORERS RS ey mrrw T
(x+5,°) _ (x£s5,°) (x+5,°) _ . (x£s,mm)  _
(x+5,°) (x£s,mm) (x%s,mm) (x +s,cm)

SER AR A 2 28 88.9+14.1 28.8+12.9 74.1+21.0 47.9+13.4 43.2+15.5 34.7+10.5 22.8+11.8 24.3+5.4

SRS RAEB M 27 89.5+17.4 33.3+12.9 69.9+20.8 38.9+6.6 38.3+10.2 44.4+19.8 13.9+12.1 27.2+5.2
! - t=0.135 t=1.113 t=-0.700 ¢=-1.822 =-0.912 ¢=1.817 t=-1.781 =1.917
P1{H - 0.893 0.272 0.487 0.075 0.372 0.078 0.082 0.059

o OTI-SL: 45 1 Mt 255 1 ks 2
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Tk Ie o QIEMERT ™ A (lumbar lordosis, LL) : 4
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ance axis,SVA) : 2 C7PL 5 S1 j5 LA EEIFE .
SVA KT 4 em RIN R IETR TR 5 . @FAREFIE
& = [ (ARHj Cobb 1 — K J5 Cobb ffi ) /AR Hij Cobb
] x100% ,

M\ Ge it b B

K SPSS 26. 0 #EAT 42700 Hr . i BORME
FH Shapiro-Wilk 7% #E47 1E A PEKE B, Levene 35347

T ZEFFER S o A A5 IR 0 A 1Y T BERER
x £ s FR RIS A ¢ KRB0 R 25 S R A T 4 1)
PCA T HBORORER X RS0 R T4 ) L4 P < 0. 05
NEESA G o

% R

— JEAE O

FEGS AR PP R IL T — Bl M & R 5
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F G E PGSR R, Jo KA AR 2 4 Ak
FER A AL 2 2 345 Cobb 1 IE R AU
Cobb #f1F 1E 3R HIHE 5 (™ 57 1E 3 EME A 5 1E R
HEGIRH I, 25 A G 8 (P <0.01),
PIZH A2 5] )5 14 Cobb MBFIER AL, 57 A LT+
HX(P<0.01) fUf225 Cobb f1 JHESS ™ REME AT
I JEEAR T B SRR T K- A R T - ST JEE
FUEL, 22 IS (P >0.05) , L3 2,

= PRI

PIZHF ARG 225 Cobb FHFIER JHE/S ™57 IE
AR EMERT T IE AR 5 42 51 AT A EE, 22 5 3 e it
PRI (P<0.01) 5 7 L Z 18] b3R8 AR 25036 72 52
FUBR, 22 T (P >0.05) o LK 3,

S0 FATTE RIS L Halo T 178 3 RUR Ho (3 )

Table 2 Comparison of HGT treatment efficacy between two groups of children with severe scoliosis(x +5)

N v . - AR T PN . -
) % Cobb A : Y e JRREE T1-S1 &
pa g TO O gy WEERARER s ey T il
) ° ) ) (mm) (em)
(°) (mm) ('mm)
FERAEATHE 28 64.2+14.6 16.5+10.3 53.7+16.9 37.4+7.0 24.6+12.0 30.7+2.9 12.0£7.1 28.1£5.0
Ui
;ﬁifﬂiﬁﬁ*{ 27 53.0+14.9 19.2+11.0 48.3x14.4 30.2+8.0 20.3+11.6 19.1=x11.6 7.0+4.0 31.5£5.0
54
tH 4.674 0.742 0.326 -0.729 -0.137 2.751 —-1.452 0.631
P{H <0.001 0.463 0.746 0.470 0.892 <0.05 0.152 0.531
R3O EEHHMNG EILTARIBITFRCRA (v £5)
Table 3  Comparison of surgical efficacies between two groups of children with severe scoliosis(x +s)
) o 1275 Cobb ff JHHE S it JEMERTTY EREIE TR JOREE TR A& TI-S1L s
G il %k . o o
(*) (%) (%) (mm) (mm) (mm) (em)
SERAERTHE 28 41.7 £13.9 40.5 £16.3 33.4+6.2 19.4 £8.2 18.6 +11.2 11.5+£7.1 30.2 £5.4
M 2
jkiﬁ%ﬁﬁ*f 27 37.4£12.8 38.4+£8.9 25.9+£7.9 19.1+6.0 20.3 +11.4 9.0+5.6 32.5+7.1
M4
{8 1.415 -0.499 -0.487 -0.737 1.327 1.831 -0.423
P1{a 0.163 0.620 0.629 0.469 0.194 0.057 0.674
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Fig.1 Spinal radiology films of a child with severe congenital scoliosis
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Fig.2 Spinal radiology films of a child with severe non-congenital scoliosis
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57, F B 5 IR 10 E 45 Cobb ff M\ 140. 67° B IE &
120. 17° , BF IE R 2 15. 33% ; -1 4R T 3225 Cobb
FA N 134, 28°%F 1IE % 113.03° 57 1IEHR 2 16.5%
ARG, 55 BIAS [ S Y E B A A 25 A Lz
Z 1 HGT 3y7 , R e R IEE NS A2 5] 5
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25 Cobb ff B IE 22y 43. 3% , M HE 5 ™ 7 1IE R 2
26.8% ., HGT A B} I i 38 o0 A 41 R 1 A A ) 25
B REEE , 5 BEAE A 5% 25 SR AH A7 5 T S R A
s iy F R R AR AE , HGT X 3225 1) 57 1E R AIK T
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R RPEE ML 2, (H HGT X 28 i A £ 5 57
TERCR R 4T, [F] 0 BE 8% A 8508 (9K T 7%, AT /E
FAAER T BN CS LR E#%.

H A2 5| 8 A2 5| IR i Jo5e — A i, 3282
e i U KA Rz g A, AT R By 2
Sl HE 2 /DR B UARTER) 30% , W4 L 32 72 5
e, BRI E S0% SIS D3 A, e
317 HGT B4 £ LA, AL 158,
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PO R S E SRS B E A
) LA BIAEIR

HE CS T ARG 2 Im R ME R . HGT n] Ly
AN TR B AR AR m 55 k1t 45347 A9 XU 1
ARG P R I SR 1 & KU o Yang 260 I 5E i
7, AT HGT 0] LAl /b 8w 1 B al e A
AR AR R 2 o RN A 2 451 (9 KUK . Sacra-
mento-Dominguez (1] WIS KB, BsRiE T VCR K
O EECE AT LAIR B B4 0 R3O, (H G AR KR
W 5 AT HGT Z248 5 1E I P J5 AT LR FH S AR )
R I, BB B b M & RGO R, B F S
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