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Changes of sagittal spino-pelvic parameters after surgery in adolescent idiopathic scoliosis patients

ZHANG Yi, SHAO lJie, LI Wei, LI Xiong-fei, BAI Yu-shu’
Department of Spinal Surgery, The First Affiliated Hospital of Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract | Objective To analyze the differences in sagittal spino-pelvic parameters among adolescent idiopathic
scoliosis (AIS) patients who underwent posterior spinal osteotomy orthopedic implant fusion and internal fixation with different
distal fixed vertebrae. Methods The general data and imaging parameters of 49 AIS patients who underwent posterior spinal
osteotomy orthopedic implant fusion and internal fixation in our hospital between Jan. 2010, and Nov. 2019 were analyzed
retrospectively. The imaging parameters were measured preoperatively and at the last follow-up (at least 24 months after
operation), including thoracic kyphosis (TK), lumbar lordosis (LL), sagittal vertical axis (SVA), pelvic incidence (PI), pelvic tilt
(PT), sacral slope (SS), and the Cobb angles of proximal thoracic curve, main thoracic curve and thoracolumbar/lumbar curve,
and PI—LL was calculated. According to the distal fixed vertebrae, the patients were divided into T,,-L, group and L;-Ls group.
The general data and imaging parameters were compared between the 2 groups. Results There were 31 AIS patients in the
T,,-L, group and 18 AIS patients in the L;-Ls group. There were no significant differences in age, gender, follow-up duration,
Risser sign, or number of fused vertebrae between the 2 groups (all P>0.05). There were no significant differences in SVA,
PI, PT, SS, TK, LL, or PI—LL between the 2 groups before operation (all 7>0.05). Compared with those before operation, at
the last follow-up, the LL was significantly increased in the L;-Ls group (P=0.001) while significantly decreased in the T),-L,
group (P=0.027), and the PI—LL was significantly increased in the T ,-L, and L,-L; groups (1.8° [ —4.0°, 8.7°] vs 0.3°

[ —4.7°, 5.7°] and —10.1° [ —14.4°, —8.8°] vs 1.7° [ —7.3°, 5.6°] , P=0.016 and 0.002). At the last follow-up, the
change of PI—LL in the L;-L group was significantly greater than that in the T,,-L, group (P<<0.001). Conclusion For AIS
patients, postoperative LL may increase when distal fixation is at L;-L; during posterior spinal osteotomy orthopedic implant
fusion and internal fixation, resulting in the mismatch between PI and LL, which may affect the sagittal spino-pelvic balance.
The appropriate LL should be predicted according to PI before operation to avoid excessive bending of the rod during operation.

[ Key words | adolescent idiopathic scoliosis; sagittal balance; distal fusion; pelvic incidence; lumbar lordosis;
sagittal spino-pelvic parameters
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Fig 1 Sagittal spino-pelvic parameters measured on
standing left lateral radiograph
C7: 7™ cervical vertebra; T5/12: 5"/12" thoracic vertebra;
L5: 5™ lumbar vertebra; S1: 1% sacral vertebra; TK: Thoracic
kyphosis; LL: Lumbar lordosis; SVA: Sagittal vertical axis; SS:

Sacral slope; PI: Pelvic incidence.
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Tab 1 Comparison of general data of adolescent idiopathic scoliosis patients between 2 groups

Characteristic T,,-L, group N=31 L;-Ls group N=18 Statistic P value
Agelyear, xts 13.55£1.59 14.114+1.45 t=—1.233 0.224
Male, n (%) 7 (22.6) 7 (38.9) 1 =1.484 0.223
Risser sign, x s 3.01+1.75 4.00+1.61 t=—1.857 0.070
Follow-up duration/month, x*s 38.23+14.13 48.67+18.84 t——2.041 0.051
Lenke classification, 7 (%) 21 =37.230 <<0.001
1 23 (74.2) 2 (11.1)
2 8(25.8) 1 (5.6)
3 0 4(22.2)
4 0 1(5.6)
5 0 7 (38.9)
6 0 3(16.7)
Number of fused vertebrae, x +s 11.16+1.27 10.61£2.59 t=0.844 0.408

22 MR FHHGHT

2.2.1 Cobb A TEAT, T,~L, ZH 43 Mg 25 F 3
[ 25 Cobb A3 K T Ly ~L, 4H( Z=—2.966 . —2.230,
P=0.003, 0.026) , T,,~L, £ g [E25 / JE 25 Cobb
fi/NF Li~Ls 4l (Z=—5.237, P<<0.001) ; it
1 KBTS, T~L, 4138 M35 Cobb f KT Ly~L
H (Z=—2396, P=0.017) , {HWZ Z [a] 3 g2y
FH 25/ 2225 Cobb f 22 F ¥ Gt & L (P
¥1>0.05) o fwilt 1 RFEVIES, T,~L, AR HE
T Jifq 75 R S/ S Cobb £ 5 AR R AR HC 280/
(Z=—4.860., —4.860, —4.782, P 1<0.01) ,

Ly~ L & =5 i 25 R fig JE 2 / 225 Cobb £ 5 AR Hij AH
et 4/ (Z=—3.724. —3.724, P#<<0.01) .
W3R 2,

222 TK 7EART], WAZH TK 25 LGt 5
X (P=0.340) ; i 1 KKV, T,~L, 41
TK/NF Ly~Ls #H (t=—3.587, P=0.001) ., it
1 RBEVIRS, PIZL TK 5 AR ATAH b 22 238 4 it
HEN (PY>005) . W2,

223 HEFERRESE  EAR, PYLZ[E PI
MLL ZS ¥ Igit= 2 L (P¥>0.05) . &ik
1 YR BE 7B, PO 4L PLS R A A He 3% T B 6 AR Ak
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(P#>0.05) , T,~L, 2H LL# A §i W/ (Z=
—2.205, P=0.027) , Li~L, 20 LL %% & B 8 K
(Z=-3201, P=0.001) H KF T,~L, 4 & i

1K B8 35 B M LL (Z=—3.598, P<<0.001) .
L,~Ls ) LL 2 b E KT T, ~L, 4 ( Z=—4.937,
P<<0.001) . W32,
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Tab 2 Radiographic parameters of adolescent idiopathic scoliosis patients between 2 groups

Parameter T,,-L, group n=31 L;-Ls group n=18 P value
PT* Cobb angle before operation/(°), M (Q,, Op) 23.5(18.5,32.2) 13.8 (6.3, 23.5) 0.003
PT* Cobb angle at last follow-up/(°), M (Q,, Op) 14.5(11.5,18.9)" 10.0 (8.3, 13.8) 0.017
A(PT* Cobb angle)/(°), M (Q,, Ov) —8.2(—13.1, —4.2) —2.5(—114,3.6) 0.028
MT Cobb angle before operation/(°), M (Q,, Oy) 43.2 (40.5,50.3) 33.6 (25.7,48.2) 0.026
MT Cobb angle at last follow-up/(°), M (Q;, Q) 14.3 (10.4, 19.4)" 16.6 (12.2, 19.6)" 0.527
AMT Cobb angle)/(°), M (Q,, Q) —32.4(—34.9, —27.3) —21.1(—33.1, —10.5) 0.020
TL/L Cobb angle before operation/(°), M (Q,, O) 21.1(17.2,28.3) 40.3 (37.4,48.9) <0.001
TL/L Cobb angle at last follow-up/(°), M (Q,, Q) 6.3(3.8,11.8)" 7.3(6.0,14.4)" 0.191
A(TL/L Cobb angle)/(°), M (O,, Op) —14.1(—20.2, —10.1) —33.4(—38.8, —27.6) <0.001
TK before operation/(°), x £ 18.584+9.77 21.61+11.86 0.340
TK at last follow-up/(°), X+ 17.42+7.84 26.34+9.28 0.001
ATK/(°), x£s —1.17£10.14 4.73£9.74 0.052
PI before operation/(°), M (Q,, Q) 54.9 (44.6, 58.1) 50.6 (42.7,57.3) 0.462
PI at last follow-up/(°), M (Q,, Ov) 53.8 (44.4, 57.6) 50.3 (43.0, 56.2) 0.389
API/(°), M (O., Ov) 0.2 (—0.2,0.6) 0.2(—0.9,0.6) 0.436
LL before operation/(°), M (Q,, Oy) 52.3 (43.3,59.6) 51.6 (44.6, 54.5) 0.583
LL at last follow-up/(°), M (O, Oy) 50.7(39.8, 57.9)" 61.9 (56.4,64.9)" <0.001
ALL/(®), M (Q,, Ov) —1.8(—34,—02) 12.7 (7.7, 16.8) <0.001
PI—LL before operation/(°), M (Q,, O,) 03(—4.7,5.7) 1.7(—7.3,5.6) 0.983
PI—LL at last follow-up/(°), M (Q, Ov) 1.8(—4.0,8.7) —10.1 (—14.4, —8.8)"  <0.001
A(PI—LL)/(°), M (Q,, On) 1.6 (0.4,3.9) —14.0 (—16.0, —=7.4) <0.001
PT before operation/(°), x s 11.34+6.94 9.90£6.90 0.487
PT at last follow-up/(°), x == 14.39+7.77 7.961+7.46 0.007
APT/(°), x*s 3.05+6.51 —1.94+7.45 0.018
SS before operation/(°), x5 40.58+10.26 39.394+9.75 0.692
SS at last follow-up/(°), x*s 37.71+10.95" 41.261+8.34 0.241
ASS/(°), xts —2.87£6.52 1.87£7.99 0.029
SVA before operation/mm, M (Q,, O,) 5.2(—21.5,26.7) —3.4(—31.6,11.5) 0.481
SVA at last follow-up/mm, M (O, Op) 6.5(—21.7,13.6) —83(—25.0,8.3) 0.295
ASVA/mm, M (Q,, Q) —1.7(—21.9,27.3) —1.5(—24.2,26.1) 0.803

A indicates the difference of the index between the last follow-up and preoperation. "P<<0.05, “P<<0.01 vs the same group

before operation. PT*: Proximal thoracic curve; MT: Main thoracic curve; TL/L: Thoracolumbar/lumbar curve; TK: Thoracic
kyphosis; PI: Pelvic incidence; LL: Lumbar lordosis; PI—LL: Difference between PI and LL; PT: Pelvic tilt; SS: Sacral slope; SVA:

Sagittal vertical axis; M (Q,, Qp): Median (lower quartile, upper
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quartile).

0.983) , fw it 1 K F#i 157 B Ly~Ls 41 /9 PI—LL
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TEARTT, W41z [a] PT Fl SS 22 ¥ g1t
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