o E B HA A 22 R 2019 4E5E 29 B5E 1 1 Chinese Journal of Spine and Spinal Cord ,2019,V0l.29 ,No.1 1

s AR 3
AR ER A5t Lenke 1 5 9‘##%%}%‘\7&4@ gs
BB 3k S e R AT RME S B A K K T8 R e

S ESE I NI N C L
(PR ERIR BRI R E F B B 210008 BT

(AE] BE AR A X Lenke 1 B A ARARE R M AR FEM™ (ALS) 58 A5 36 37 A7 A0 A 37 AR 5 B 480 IR
TP # R0 . 773K 22013 4F 4 H~2015 4F 4 AR BT R B L AlE AR 1Y 24 6] Lenke 1 %1 AIS £ 5 15y i
FER G AEIE 11~15 % (13.0£1.8 %) . Lenke 1A B 12 f4i] , Lenke 1B B! 5 5l ,Lenke 1C %4 7 f4i] . AR 4 T AR fil & 1y
BOK BB o s B AL A AL (STF 41 ,n=13, Fonah & % L1 8 4,12 5 ) Al ik £t al & 41 (NSTF 41 ,n=11,
TRl A E 13) . BEVF 6~17 A H (14.024.2 ) AT 88 BB AR AT AR5 B AR R U B 1 3k 7 057 7048 437 4
AL EMAL X 2, I D0 B L3/4 LA/S K L5/S1 (MR A BEHEMRLf (SS) LB # A SE fi1 (PD) LA KB & i )
(PT) S5 S2ARF 2850, 43 00 H A TF AR 0I5 AR AR Ok B 7 1) 3l 57 57 A 67 19 2R R T 2 80038 4 i 18 38 Y 7 F R
A YR Bt 1 6 S 22 TOUH A A Y AF 5 2 2 VR A ) 5 (SRS—=22) WAl HLAR WG R . SR T B AE 1 FRAT T
ARG B AU B U i 3k ST A B AR I 1374 14/5 L5/S1 HETR]ff A K SS ¥k, 1 PT 3% (P<0.05) ; F AR i 5
B AR BE VT P AR AAE (P>0.05) 5 A S5 5 2K UK B D7 B AH I 119 2% bR ThT 2 4078 W 25 1 22 5% (P>0.05) . STF 4l FR
HI . FARJT B AU B 3k 57 467 5 A7 PT R SS ¥I47 B & 2 5 (P<0.05) ; NSTF 41 TR iy 38 574 5 48 {3 PT
H1SS A W F T (P<0.05) , M 7EA T B AR U B 7 B 6 18 25 7 22 5% (P>0.05) . FAR i1 ,STF 415 NSTF 41 8 %
SRS-22 P43 1E AT H i 34 T8 W 3 1 25 5 (P>0.05) s R KB 15 I, STF 20 5 NSTF 41 (8 25 76 D 8 5 9% W1 T
B e e i E 22 5 (P<0.05) 76 A RIE 42 0 DR B0 K AR S5 1 58 8 139 T8 B 4 22 5% (P>0.05) . &8 % T
Lenke 1 % AIS &%, SARBEEEPERL A AH Lb |, 3% B MRl & A 0UTE 4 35 IEHE T 2l M D7 1 B 20 (6, Tl FL{R B8
TN A 3] A A e R A E AR T RE
[RgR] HDERER VA FEMNY 5 58 - 5 AT 25 S50 25 57 5 A
doi; 10.3969/.issn.1004-406X.2019.01.01
hE 425 .R682.3,R687.3  XEEARIAEG A X E4S:1004-406X(2019)-01-0001-08

Effect of selective fusion on the balance of lumbar vertebrae and pelvis sagittal plane in standing and
sitting position of Lenke 1 adolescent idiopathic scoliosiss'YUAN Yiwen, LIU Zhen, HU Zongshan, et
al/Chinese Journal of Spine and Spinal Cord, 2019, 29(1): 1-8

[Abstract] Objectives: To investigate the changes of lumbar spine and pelvic sagittal plane in standing and
sitting positions before and after orthopedic surgery as well as at short—term follow—up of Lenke 1 adolescent
idiopathic scoliosis (AIS). Methods: A total of 24 Lenke 1 AIS patients who underwent posterior orthopedic
fusion in our center from April 2013 to April 2015 was selected, aged from 11 to 15 years(average, 13.0+1.8
years), including 12 cases of Lenke 1A type, 5 cases of Lenke 1B type, and 7 cases of Lenke 1C type.
Patients were divided into a selective fusion group(STF group, n=13) and a non-selective fusion group(NSTF,
n=11) according to the surgical fusion segment. All patients underwent preoperative, postoperative and
finalfollow —up standing and sitting full —spine positive lateral radiographs.  The following parameters were
measured: 13/4, 14/5 and L5/S1 intervertebral angles, sacral slope(SS), pelvis imaging parameters such as
pelvic incidence(Pl) and pelvic tilt(PT). The changes of sagittal parameters in standing and sitting positions
were compared between immediately after surgery and at final follow—up. All patients were required to

complete the 22-item Scoliosis Research Society questionnaire(SRS—22) before surgery and at final follow—up.
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Results: All patients had a decrease in L3/4, 14/5, 1L5/S1 intervertebral angle and SS, while PT increased
from standing to sitting position at pre— and post—operation and final follow—up. PI remained unchanged from
before to after surgery (P>0.05). There was no significant difference in the corresponding sagittal parameters
between at post—operation and at final follow—up (P>0.05). There were significant differences of PT and SS
between preoperation and postoperation in the STF group(P<0.05). However, In the NSTF group, there was a
significant difference between the standing and sitting PT and SS preoperative (P<0.05), but no significant
difference between postoperative and final follow—up (P>0.05). Before surgery,

difference in SRS-22 scores between the STE group and the NSTF group in all the four items (P>0.05). At

there was no significant
final follow—up, there were significant differences between the STF group and the NSTF group in the two
items of function and pain(P<0.05), and there was no significant difference in self-image, psychological status
or postoperative satisfaction (P>0.05). Conclusions: For Lenke 1 AIS, STF not only has important value in
maintaining lumbar motion,  but also retains the compensatory function of pelvic posterior rotation from
standing to sitting position when compared with NSTF.
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Figure 1 Imaging measurement method (Surgimap soft-
ware). SS, sacral slope; PT, pelvic tilt; PL, pelvic inci-
dence; Cobb 1, L3/4 intervertebral angle; Cobb 2, 14/5
intervertebral angle; Cobb 3, L5/S1 intervertebral angle

a Sagittal standing full spine X-ray b Sagittal sitting full

spine X-ray
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Table 1 Basic information of the two groups
STF#H NSTF#i Pl Hit
STF group NSTF group P value Total
1% Cases 13 11 24
IS (%) Age 13.0£1.8 13.0+1.7 1.00 13.0+1.8
5] Gender
% Male 0 0 0
% Female 13 11 24
ARHi Cobb ffi Preoperative Cobb angle(°)
34 Main 41.7£1.9  52.6x10.7 0.01 45.6+8.2
W% Secondary  28.9+5.5 43.9+6.6  <0.001 35.4+9.6

ARJ5 Cobb ffi Postoperative Cobb angle(°)

F % Main 4.7+3.6 10.2+2.8 0.01 8.1+x2.9

W2 Secondary  3.3x1.9 6.6+3.0 0.004 4.8+2.9
TS il HE Lower fusion vertebra <0.001

L1 8 0 8

L2 5 0 5

L3 0 11 11

L4 KPR 0 0 0

14 and below

TE (ST, SR YERL & F AR NSTF, AR s £ YAl & F AR ;Cobb £,
Fi6 Mo 5wl IO 25 % S AR T A
Note: STF, Selective fusion surgery; NSTF, Non-selective fusion

surgery; Cobb angle, Coronal angle of the thoracic or lumbar
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Table 2 Imaging parameters and changes of standing and sitting positions in 24 patients

before, after, and at final follow—up

HEFff) Intervertebral angle

L3/4 LA4/5 L5/S1 s o "

AFi Preoperative

Wi A Stand (°) 8.7+4.5 8.6+4.6 8.8+3.9 37.6+8.0 6.6+7.4 44.3+8.8

AL Sit(°) 4.4+2.8 3.6x2.7 2.4+2.1 26.6+13.7 18.4+16.7 45.0+9.9

HAXF A5 D Relative change (%) -49.4 -58.1 =727 -29.3 +178.8 +1.6

P{H P value <0.001 <0.001 <0.001 <0.001 0.003 0.797
ARJ& Postoperative

i 3747 Stand () 8.6+3.2 9.2+£3.0 7.6+4.3 34.6+6.5 7.4+8.3 42.0+8.3

A7 Sit(°) 6.7+3.1 6.3+3.2 3.2+2.3 32.4+9.2 10.1£10.6 42.5+8.9

AR Relative change (%) -22.1 -31.5 -57.9 -6.4 +36.5 +1.2

P{H P value 0.042 0.002 <0.001 0.070 0.050 0.841
KKKV Final follow—up

Wi A Stand (°) 8.8+3.8 10.5+3.8 7.6+3.8 35.047.1 8.0£9.8 43.0+8.4

A Sit(°) 6.1+3.6 7.243.2 3.8+2.3 26.4+10.5 16.5+13.4 42.9+8.2

AHXF S Relative change (%) -30.7 -314 -50.0 -24.6 +106.3 +0.2

P P value 0.015 0.002 <0.001 0.002 0.015 0.967

TE s COAR X WA = (A AV 39 (35 S 37 P 00D ) /308 57 37 ST P 1 9705 3 7% A8 A 58 0y S A2 39 AN st /) s SS , BR84S P, 5 200 £

PI, B % A4

Note: (DRelative change=(the average value of the seat — the average value of the standing position)/the average value of the standing

position; the positive and negative signs indicate that the sitting position increases or decreases compared with the standing position;

SS, Sacral slope; PT, pelvic tilt; PI, pelvic incidence
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Table 3 Comparison of imaging results between the two groups before and after surgery and at final follow—up
AHi Preoperative AKJ5i Postoperative AKBETT Final follow—up
337 A7 Stand AL Sit i A% Stand AL Sit 3§37 A7 Stand AL Sit
STF#1 STF group(n=13)
HilB] /1 Intervertebral angle (°)
L3/4 9.5+4.2 3.6+2.67 8.3£2.6 6.8+2.17 9.0+3.9 6.1+3.67
L4/5 9.6+5.0 2.8+1.5% 9.0+2.1 5.8+1.87 11.4+2.4 7.5+2.20
L5/S1 9.0+£3.7 1.9+1.6% 7.8+5.3 2.4+1.97 7.0+4.3 3.3+1.5%
PI(®) 47.7+8.6 48.4210.1% 44.218.6 44.3+9.4% 46.0£6.9 45.627.0%
PT(°) 9.1£5.7 25.4x13.47 10.7+7.0 14.6+7.67 12.8+7.7 23.0£9.1%
SS(°) 38.6+7.6 23.013.97 33.6+7.2 29.8+9.1% 33.2+8.4 22.6+9.9V
NSTFZH NSTF group (n=11)
MM Intervertebral angle (°)
L3/4 7.9+4.1 5.9+2.6% 9.2+4.4 6.7+4.7Y 8.5£3.9 6.1+4.17
L4/5 6.9+3.4 5.1+3.87 9.5+4.5 7.0+4.97 9.0£5.5 6.5+4.9%
L5/S1 8.3x4.7 3.4+2.87 7.1+2.2 4.5+2.57 8.7+2.8 4.8+3.27
PI(°) 42.7+9.0 43.149.5% 38.0+6.6 39.2+7.6% 37.6+8.9 38.0+8.5%
PT(°) 3.5+6.6 13.9+15.8% 1.4+7.6 2.0+11.2% -0.6+6.8 4.8+12.5%
SS(°) 38.5+£7.0 29.2+9.9V 36.6+5.0 37.2+8.2% 38.2+2.3 33.2+8.5%

TE (D5 ) 41 ) — B 1] 17325 57457 LU P<0.05 55 [ 441 [ — i ia] #5358 37452 HL 5 P>0.05
Note: DCompared with standing position at the same time, P<0.05; @Compared with the standing position at the same time, P>0.05
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2 BFEL,15% Lenke 1A B ALS, FFb MM AHIEAR a FARATHIG L4 H X LR W4 Cobb il 44° b
ARG HR L 27 X 27 Bon R el R T8 2 8CR eod AR 0l 2 000 0 A 3 2 R A2 X 2R R s R4 1 O PR THT
TERCR e f A UCBE T I 3 37 A7 A (7 4 AR M AL X 26 Fr oA WL ) 8 06 1E & 2k

Figure 2 Lenke 1A type AIS patients, female, 15 years old, undergoing selective fusion surgery a Before surgery, the

X-ray of the anterior and posterior spine showed a Cobb angle of 44° b Postoperative anterior and posterior X-ray films
of the spine showed good coronal correction €, d Postoperative full spine standing position and sitting lateral X-ray
showed good sagittal correction e, f At final follow—up, there was no obvious correction loss in the X-ray films of the

whole spine standing position and sitting position
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Figure 3 Lenke 1C AIS patient, female, 13 years old, under non-selective fusion surgery a Before surgery, the X-ray

of the anterior and posterior spine showed a Cobb angle of 50° b The anterior and posterior radiographs of the whole

spine showed good coronal correction after surgery ¢, d the whole spine standing position and the sitting side X-ray

showed good sagittal correction e, f At final follow—up,

whole spine standing position and the sitting position

R4 FARIMRKXBEE STF A NSTF £H SRS-

22 4 (xs)

Table 4 Comparison of SRS-22 scores between STF
and NSTF groups before and at final follow—up
STF41 (n=13) NSTF#4 (n=11) PlH

STF group  NSTF group P value

AR A Preoperative

TJBE Features 4.5+0.35 4.3+0.37 0.188

Y9 Pain 4.5+0.38 4.4+0.36 0.517

HILIE 4L Self-image 3.3+0.21 3.2+0.19 0.238

DFLRSE Mental state  3.7+0.21 3.8+0.20 0.248
FUCHAVF Final follow—up

I Features 4.2+0.29 3.9+0.25 0.014

Y Pain 4.0+0.26 3.8+0.20 0.049

AL S Self-image 4.2+0.25 4.1£0.19 0.289

LyHERBL Mental state 4.3+0.21 4.2+0.21 0.258

T 3 Satisfaction 4.2+0.19 4.1£0.18 0.202

H:SRS-22, 22 TUH H MM AF 5T 2 4 R A )

Note: SRS-22, 22 Scoliosis Research Society questionnaires
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