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mlBEPE 43 BT 2010 4F 1 H ~2018 48 12 H Wi 72 B Be 3% 2 T AR 97 HE 15 2 42 LA E Lenke 5+8175 D 4E 45 & 1
B HEM N (adolescent idiopathic scoliosis, AIS) f8 3% 9E kL, 46 80 %, 55 13 ], % 67 ], $2& B F ARG A A, B 4
/\$%‘ﬁm4!51_&@mLA(non selective ,NS) 4 (n=21) Fl & F& 1 Gl & (selective,S) ZH (n=59) ; AR ¥& A ¥k B 15 B
) 25 0 R A5 >50, S AL E IE— 2543 S E g (progressive group , P) AL FIE #EJE (non—progressive ,NP) 41 i i A
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IRIT B AG 2 S G AT A M, A0 435 0725 22 0 B I 25 /12 %5 (thoracolumbar/lumbar  curve, TL/L) i 25
Cobb ffi (thoracic curve,T) J 25 THAME{f % (apical vertebrae translation of thoracic curve, AVT-T) i [l 25 /[l 25
T0UHE AR # (apical vertebrae translation of thoracolumbar curve, AVT-TL)  BUS 54} ffi (shoulder tilt,ST) | 76k i
V-7 (coronal balance,CB) . I ¥fi [ % #E (uppermost instrumented vertebrae, ULV ) sk UIV+1 i &} f1 ' T5~T12 Mo
J& i ff1 (thoracic kyphosis, TK) K& BEHE T ™ £ (lumbar lordosis, LL) . 7R Fif A1 A U B U B 380 REA  AF 55 B 45 0] 45
WA 3 (scoliosis research society—22,SRS-22) 143l F PFAG I PRI 2L, Spearman AH 5P 4347 431 i 25 1k
JEARSCIR R, o0 48 Il A T 4400 e 25 3 o e 0 PR 32 65 50 o 2L A R M | R/ O e R T A ) W
NS 20 F8 7 I 258 IE 45 S 2 5 U 4k (12.8°£5.6° vs 20.6°+4.0°,P<0.001 ) , 1M £ K177 i 72 v 8 40 A8 35 M 2 ey
oM R R AT I IERAS . RIRBETTIS S 4 rh O il 51 0 25 R S50 (P 41) 5 o) 50 il 55 I o ik g < 5°
(NP #4) . P 4B 5 NP 4B #H A2/ (14.0£0.6 & vs 15.4x1.1 % ,P=0.004) ,Risser fiE{Ik (2.3£1.3 vs 3.9+0.7,
P<0.001), UIV+1 B4 3K (22.7°+4.5° vs 19.7°%3.5°,P<0.05) . i & [l 5 43 H i 7R Risser fIF <2(P=0.003) . &K
J& UIV+1 i (P=0.042) X UIV- L %iHE (upper end vertebrae, UEV ) <0 (P= 0.028) & A J5 Mg 25 it @E"JH‘S%J’E
SR P ALR NP 4B ¥ SRS-22 A I G4k 20 o 4 i, (L W 4 18] A (8 G 3 2 2% 57 (P>0.05) . & ¥
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[X#i] Lenke 5 T ; F/DAERE LA AEMNY ; B R VRS E s ERMERL G 5 AR B vEml &
doi: 10.3969/}.issn.1004-406X.2022.01.02
FE 5 %E S R682.3 XHERFRIRAG A XEHS :1004-406X (2022)-01-0010-10

Prognosis of thoracic curve in Lenke 5+ type adolescent idiopathic scoliosis after posterior selective
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[Abstract] Objectives: To compare the clinical and radiological outcomes after selective and non-selective
fusion in Lenke 5+ AIS and to investigate the prognosis of thoracic curve in Lenke 5+ adolescent idiopathic
scoliosis (AIS) patients after posterior selective fusion(PSF). Methods: Lenke 5+ AIS patients who received
correction surgery in our hospital from January 2010 to December 2018 with a minimum of 2 years follow up
were retrospectively reviewed. There were 80 cases, including 13 males and 67 females. According to the

surgical strategy, patients were classified into non-selective fusion(NS) group(n=21) and the selective fusion(S)
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Then,

thoracic curve progression >5° and non-progressive (NP)

group (n=59). the patients in S group were subdivided into two groups of progressive (P) group with
group with progression <5° at the final follow—up.
Comparison analysis was made in terms of radiological and clinical outcomes between well-matched patients
in S group and NS group and between patients of P group and NP group. SRS-22(scoliosis research society—
22) was used to evaluate clinical outcomes. Imaging parameters included chest bend flexibility, thoracolumbar/
lumbar curve(TL/L), thoracic curve(T), apical vertebrae translation of thoracic curve(AVT-T), apical vertebrae
translation of thoracolumbar curve (AVT-TL), shoulder tilt(ST), coronal balance(CB), uppermost instrumented
vertebrae(UIV) or UIV+1 tilt angle, thoracic kyphosis(TK), lumbar lordosis(LL). Spearman correlation analysis
was used to analyze the related factors of thoracic curvature progression, and binary Logistic regression was

used to explore the risk factors of thoracic curvature progression. Results:  Both groups demonstrated
significant corrections in thoracolumbar curve and in thoracic curve comparing with the conditions before
operation(P<0.05). Comparing with S group, NS group demonstrated greater correction rate in thoracic curve
(12.8°%£5.6° vs 20.6°+4.0°, P<0.001),

found stable during follow—up. 9 patients(P group, 15.2%) in the S group demonstrated progression more than

and the thoracic curve and thoracolumbar curve of most patients were

5° in thoracic curve while 50 patients(NP group, 84.8%) maintained a well-corrected thoracic curvature at the
final follow—up. Comparing with NP group, patients in P group were younger(14.0+0.6 vs 15.4+1.1, P=0.004),
with a lower Risser sign(2.3£1.3 vs 3.9+0.7, P<0.001) and greater postoperative UIV+1 tilt(22.7+4.5 vs 19.7+
3.5, P<0.05). Logistic regression analysis showed Risser sign<<2(P=0.003) and UIV+1 tilt(P=0.042) and UIV-
UEV (upper end vertebrae)<0(P=0.028) were independent risk factors of thoracic curve progression. Self-image
scores were improved after selective surgery in both P group and NP group,
difference (P>0.05).
selective strategy in Lenke 5+ type AIS.

but there was no significant
Conclusions:  Satisfying correction could be achieved regardless of selective or non-
Spontaneous correction of thoracic curve could be achieved after
selective surgery in Lenke 5+ type AIS and remained stable during minimum of 2 years’ follow up. However,
selective fusion should be carefully considered for patients with younger age and lower Risser sign.

[Key words] Lenke 5; Adolescent idiopathic scoliosis; Spontaneous correction; Selective fusion; Non-selective
correction
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1.1 BFRERT R AL

g9 Abr . MLenke 5+ AIS %, I
bending i X £k i Il %5 Cobb ffi =15° H <25°;
QRS T A, @D 2 4R ; @F RIF4E
H<18 %,

HEBR AR - OF BT AR A AR
LA RN s @5 KA AR At 2 LR A
A 25 At PR 1 A A AR s AR R A S B
200 Je AR B 177 ) 5 A5 2 B R B REAS S8 3K
1.2 — N

WAGABEACHLZ LS, FRATT [ i
7 2010 4 1 H~2018 4F 12 H 7EFk B 4% % J5 %
fil & AR B Lenke 5+% AIS S F A= %R A &
HHE Lenke JFINO 45 5 A% pcs 28 00 1 2 fe ¢
FARTT At 25 1 W R TOUAE vt B | e g 360) 70
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S 4159 %1, 5 11 6, % 49 B, - 13~18 2 ,F
¥116.0+1.4 % ;NS 40 21 ], 55 2 B, %« 19 fl , 4F
W% 11~18 % P34 14.5+1.3 %, A7 & Bt s i
KT 2 4, RGP Cobb M 22<2°H.
25 Cobb fAMHZE<20, #EAT 1:2 ILRELAMHT, ek
NS4 11 Bl ES S A 22 615 44,4« 18 4,
RS 14~18 % V14 15.2+41.2 % )i L DT HC 514,

S 21 B A AR AR S M i A O, BRI B
Vi 25 Cobb £ 48 A5 B ZIAH b 2 75>5°, #F—
ooy it A (P A1) FndEE R4 (NP 4) , AR K Fifi
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WERIE 11 6, 22 40 %, 4F#% 14~18 % | F
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(Smith—Peterson osteotomy,SPO) ., ¥ 5.5m k& 4=
BT RIS A T A B R A AR
T B IERCR S, S B A B[R] ol S A A

RiE ., EELIR, BRI A, TR IER
&5 & HL U (somatosensory evoked potential ,
SEP) iz 85 & H A (motor evoked potential,
MEP) i Wi #6478 AT AR rhie i i . AR
KM T Expedium W [ % & 48 (DePuy spine,
USA),
14 ARV

A AR E AR ARJF 2 B AR BED N
FAER i SLACE AR R AL SR EM. Bending B
PEAT I & 43 A, Surgimap (2.3.2.1,Nemaris, 52
FED W DL R S8, (1) e bR 1 240 O 25/
% (thoracolumbar/lumbar curve, TL/L) , it I% 25 /%
AL ME MR S e T AR 2 1A e £ @)
i) 25 Cobb ffi (thoracic curve,T), i & 25 /8 245 |
Vi b AMROR R s T ZAR 2 ) e Al M
T5i ki #% (apical vertebrae translation of thoracic
curve , AVT-T), M2 T 5 2 C7 Hrae 4k () 2
TR (mm); @) I /B 2 16 HE i £% (apical
vertebrae translation of thoracolumbar curve,
AVT-TL) , i 25 /125 ThOAE rh i 2 B rh JE i
7 EL B 2 (mm) ; @XUA B4} (shoulder tilt,ST),
XUR JA W 3% 2 55 /K V- et iU Je £, 22 R & 0 E
© 5 IR 1 F 47 (coronal balance,CB), J& 48 C7 4%
A2 FIAE B AP A 2R 8] B (mm) SR AT G- 7 2 45
C7PL-CSVL>20mm; DUIV 5 UIV+1 i} (UIV
tilt or UTV+1 tilt), [ HER B ZAR AR LIE
B ff s @ARFIEMY bending AT 1A i 25 32
W, HRLT 2 20 BOR iy e 25 g 5/ 25 5
W BE y="R A0 %5 5707 bending 1 X £k i LA & K/
ARG X 2o BAEE ke, Ho y S i as i
WIEA R kA5 Z XN Cobb i, (2)%K
R 2 H . OT5~T12 B#e 5 ™ £ (thoracic kypho-
sis, TK),T5 FZAHY T12 & ARZ IS, )5
MhIHE N IEE ; QMEMERT I (lumbar lordosis,
LL),L1 EZHy S1 B2z M pde s, Bt
1E M IEAE ; (3) M 25 iF Ji€ (thoracic curve progres-
sion) : JEF8 K K BEVI A Cobb ARG 2 JE B>
5%

DL S804 B — 44 AN A5 S B0 A AR R
B A 0 T PO, PR e TRT B 1R DL E
L5 Il R PEA
151 FIARMEARJEIFLREVEAS 0 sk AR &
A S5 Bl 7 91 8] I K0 K AR L LA W R T ET
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i i A8 B JE ™ (proximal junctional kyphosis,
PJK). it #i 28 % M J5 ™ (distal junctional
kyphosis, DJK) J& IR 1 26 A7 | O AR 180 2K A7 | JA F- i
TR BRGS0 B TR RE U5 ) S A WA O
I KA e 32 e T AR O,
152 EIGPURIAAG PTA BE AT AR R EE
IF 28 58 B0 AT O o AF 5T B 2 TR A O A R T
(Scoliosis Research Society—22,SRS-22) -4/ /&
BN B  SRS-22 HER N AR AL O B TR
Bl PR S AT T3 22 AR A [R) R
W9y 1~5 90,1 73 M de 22,5 oy M iwchf o b (S
IR B A BRCAR B0, 454 v U0 B R B 4 i
THRYT R O A X 2T L B LR AR, i
IRAE BT H A AR BT I S
1.6 ZEitorthr

Beiha 4y Hr¥g 3T SPSS 26.0(SPSS A wl, 3
FEDGE 2 Mrdl . L & LB e i 22 3
No X KIE: TR B AR &, W Mann—
Whitney U ;5 F 3¢ S 41 F1 NS 2 J2 P 41 fl NP
B H AR BORPRIm R BORE, 2N He B i i
BCXT ¢ K547, Spearman #H &4 H T 43 B
i 25 ik A DG 28, —oe i 4 [ A TR 2
HIRfER R . P<0.05 Bk &2 A B E5 17

2 HF#R
2.0 BEEARVORHE i

NS 4B FH 3 S HAH AR TN (P=0.004),
H A BARNE L 23 B (P=0.004) , P 2H A i i
% Cobb ff \TL 25 B, M 25 Z2 ) B2 JC W 1 22 =% (P>
0.05,% 1),

R T WD AN TR AR A AR B AT RE B R R 25 NS
ZHRN S 2R E AT IR 43 B, NS 4R S 4 A 4F
WA P B TS/ R ) T v 4 DG i
R (P>0.05,% 2),

P 2] B B NP 4 A0 e F AR B AR /N (P=
0.004) ,Risser fIE#AE  (P<0.001), FhA B B 46
(P=0.002,7% 3)., P 4151 NP 41 & AR 7 & AR5 B
ZIM A e A B I g e = R (P>
0.05), #E /8 P 2H J8 8 335 R 5 IR RO AR AL (3R
4),

22 HFIESTAE
NS 21 35 25 R | 36.2°+4.7° %5 IE &

12.8°+5.6°(P<0.001) , J-7E 7R WK Bl 7 B 2 4 B 4
(955 1E (12.8°%5.6° vs 13.3°+7.3°,P>0.05), S 4
JA5 Fy 35.6°+3.1°%8F 1IE & 20.6°+4.0°(P<0.001) , #£
AR V5 I ) 25 R AT 2 R A R T IE (20.6°+4.0°
vs 22.6°%5.4° P>0.05) , I 41 AR J5 Y3545 R’ 57
1E NS 20 Ji 35 55 1E 250K B 2 (P<0.001, 38 4) .

NS 41 RS 21 Mt 22 2 /12 5 349 mT 3 A5 W 3
1E . NS ZH i 24 /s AR 1T 50.1£5.4°%8F 1F &
12.5°+4.8°(P<0.001) . AU B U7 I 4E 45 B4 19 5
1E (12.5°44.8° vs 12.5°+4.6°,P>0.05), S 4125
1 35.6°+3.1°%F IF & 48.2°+5.6°(P<0.001) . A YKk it
VI, S/ S A R AR AT R AP R BF IE (20.6°+
4.0° vs 22.6°+5.4° P>0.05) 1% £H J s/ 25 O
IEIPRCCI B 22 5% (P>0.05), Wil ST .CB,
TK LL 76 AR R A S5 BI 20 2R W B 15 i+ I8 B e 22
S(P>0.05,% 4),

S P 9 Bl (15.3%) K EM SR, P
2 AR E M R /M 4y S AN 35.0°+5.3° 11

F&1 NS AHEFMS BEHFEREERAA R E A E
Z Cobb AFET ZHELLEK
Table 1 Basic demographic data of NS and S group
and comparison of preoperative Cobb angle of
thoracic and thoracolumbar, curve and its flexibility

between the two groups

NS (n=21) S# (n=59)
NS group S group

ERR (%) 14.5+1.37 16.0+1.4
Age
PRI (F )
Sex (M/F) 2/19 11/48
il 15 B 1] (m) 42.2+8.2 39.9+9.4
Follow—up
5 EE (1) 11.30.8 5.4£0.6
Fusion level
Risserfit 3.5:1.1 3412
Risser sign
A HiH9 25 Cobb i (°)
Preoperative thoracic Cobb angle 33.2+3.6 39.125.6
A 25 5 ) JE (%) 50.9+10.8 46.8+6.6
Flexibility of thoracic curve - B
JiEAS Cobb i (°)
Thoracolumbar Cobb angle 31.626.1 49.1£6.9
Y A5 ZE B (%) o
Flexibility of thoracolumbar curve 39.6+4.1 69.3¢11.2
TL/LT (%) 150.1+17.0 148.9+14.3

T NS, AE R PRl A 43S 20, B PR Ml & 2H  TL/L, T 2 i
LIS SHBX ;05 S 4 P<0.05

Note: NS group, nonselective group; S group, selective curve;
TL/L:T,  thoracolumbar/lumbar curve Cobb angle and thoracic

curve Cobb angle ratio; (DCompared with group S, P<0.05
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35.0°+2.7°5F 1IE & 22.6°+3.2°F1 20.2°+4.7° , Fi 41 A
S B 2] M e s/ S O L R T B 2 00
TEAR UKV P2 835 0 25 A 22.6°+3.2° 0 e &
31.8°+2.7°(P<0.05) , 1fii NP £ (84.7% )+ B 4f (1)
B IE (20.2°44.7° vs 21.4°+4.5°,P>0.05), H4 g
S /5 R AT A AR A B IE LR R W B U
B 2 4 A8 IE (33 P>0.05), PIdL# ST,
CB . TK \LL 7E AR AT BIZ0 K v B 5 i 6 B 5
EZF I P>0.05) (£ 4),

P 41 Fl NP 21 & 3% UIV % £ 75 B 8 K )
(P<0.001), P 4lE#HAR UIV+ BREHAE NP 4K
(22.7°+4.5° vs 19.7°+3.5°,P=0.023), AJ5 %] P
AR R MAA (13.7°£3.1° vs 9.9°+3.0°,
P=0.001), AKWFEVIHT P £ UIV+1 {548 % NP
MK (18.2°+3.9° vs 10.8°%3.0°,P<
0.001), HEAJGRIZIPEAZK (13.7°£3.1° vs
18.2°43.9°,P<0.05,% 5),

A 43 T 7R AR B (R=-0.312, P=0.016) %
ARHT UIV+L & (R=0.294,P=0.023), K5
UIV+1 8 &} 1 (R=0.419,P=0.001) 5 i 25 1t & 41

R2 NSHMSHEMBERMN—MEAHEZLEE
S

Table 2 Comparison of basic demographic data and

%, Risser<2(0OR=98.336,P=0.003) . AJ5 UIV+1
{4} /1 (OR=1.430,P=0.042) }2 UIV-UEV<0(OR=
15.195,P=0.028 ) 4 A J&5 i 25 i g fen | A 3= (3 6,
7)o
23 IRIRIT R

TERED SRR 3 ) P 4H R0 1 49 NP 41 5
H RN T AR R, NP 4irp 1 s kR
LIV 95 Bt JCRE R IR ET A5, R T 818 . P ik WAy
BRIT KA o W 2 A8 2 38 0 O MR T A S S s 191

SRS-22 P43 4 > 4 B 17 43 L A i /R NS 41
S A E ARG A 5 0 5 48 07 B 4 =
(3.5£0.7 vs 4.2+0.6,P<0.05 fl 3.6+0.8 vs 4.3z
0.6,P<0.05), A4t IV 4y LA . 25 5, H L™
WHim) HIRIL R4 Bl B 2% (P>0.05), P
HAMNPAHHKRIEZ WAV BT (3.6205 vs
4.0+0.4, P<0.05 f1 3.5£0.6 vs 4.1x0.5,P<0.05),
PAZH LA B 0E 4y TG 22 5 (P>0.05, % 8) .

&3 PAMNPABREERRGERRATME 0 BE
Z Cobb BAMESZHE
Table 3 Basic demographic data of P and NP
groups and comparison of preoperative Cobb angle of
thoracic and thoracolumbar, curve and its flexibility

between the two groups

. . P4 (n=9) NP(n=50)
radiological parameters of NS and S group P group NP group
NS#l(n=11)  S#1(n=22) (%) 14.0£0.6 15.4£1.17
NS group S group Age
IR (%) PR (F )
Age 14.7+1.7 15.2+1.2 Sex (M/F) 2/7 11/39
P (A1) Fifi 15 15 1] (m )
Sex(M/) 2/9 4/18 Follow—up 39.0+£7.2 39.6+10.1
Bl 4 ] (m) 40.38.9 39.79.6 s s e ) 5.8£0.6 5.6£0.6
Follow—up Curve segments
fil ey 15 B () 11.1:0.6 5305 fib ey 1B () 5.2+0.4 5.7+0.67
Fusion level Fusion level
Risserfl. 3.5:1.1 3.6x1.1 Risser it 23:13 3.9:0.70
Risser sign Risser sign
A Hi 925 Cobb 1 (°) A HiH9 25 Cobb i (°)
Preoperative thoracic Cobb angle 36.2+4.7 353.6+3.1 Preoperative thoracic Cobb angle 33:0+5.3 350227
AT 1 25 23 ) 2 (% ) 48.6+12.5 48754 A1 25 5 ) EE (% ) 46.6+7.4 46.8+7.0
Flexibility of thoracic curve - - Flexibility of thoracic curve - -
g E 25 Cobb £ (°) M fE2S Cobb £ (°)
Thoracolumbar Cobb angle S0.1+5.4 48.2+5.6 Thoracolumbar Cobb angle 523259 52.0£5.9
N T2 25 2 B E (%) W 12 75 SR B E (%% )
Flexibility of thoracolumbar curve 60.4=10.4 62.3+11.2 Flexibility of thoracolumbar curve 33441 53.6+4.8
TL/LT (%) 134.9+21.4 141.6+13.9 TL/LT (%) 150.1£17.0 148.9+14.3

TE NS, AR PR fl A 2 S 20, PEPR Pl & 4 TL/L, T o2 Mg i
5145 5 A

Note: NS group, nonselective group; S group, selective curve;
TL/L:T,  thoracolumbar/lumbar curve Cobb angle and thoracic

curve Cobb angle ratio

TP AL PERALNP AL, AR g R AL TL/L, T 2 I I 25/ 45 5 M 25
X He ;D45 P4 H B P<0.05

Note: P group, progression group; NP group, non—progression
group; TL/L:T, thoracolumbar/lumbar curve Cobb angle and tho-

racic curve Cobb angle ratio; (DCompared with P group, P<0.05
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Table 4 Comparison of radiological parameters between P group and NP group, NS group and S group

P4 (n=9) NP(n=50) NS# (n=11) S#H (n=22) Pl P
P group NP group NS group S group
%5 (T 25 ) Thoracic curve(°)
AW Preoperative 35.0+5.3 35.0£2.7 36.2+4.7 35.6+3.1 0.981 0.629
ARJG 2 Ji 2 weeks postoperative 22.6+3.27 20.2+4.7V 12.8+5.6% 20.6+4.0" 0.235 <0.001
A UK i Final follow up 31.8+2.77 21.4+4.5 13.3+7.37 22.6+5.4Y <0.01 <0.001
HIE 5 4 (TL 25 Thoracolumbar curve (°)
AHI Preoperative 55.6+5.6 54.5+5.7 50.1£5.4 48.2+5.6 0.543 0.319
ARJG 2 Ji 2 weeks postoperative 15.4+4.8"V 15.2+4.27 12.5+4.8V 14.6+4.3V 0.890 0.275
AU i Final follow up 17.0+4.6% 16.8+4.3V 12.5+4.6 16.7+4.3 0.908 0.147
JA Wi} Shoulder tilt(°)
ARH Preoperative 1.9+1.6 1.5+£0.8 1.4£1.0 1.5+0.8 0.463 0.573
A J5 2 JE 2 weeks postoperative 1.4+1.6 1.9+£1.2 2.3+1.3 2.0x1.1 0.230 0.230
KK 17 Final follow up 1.4£1.0 1.2+0.7% 1.6+1.1 1.4£1.5 0.710 0.532
AR 1 - # Coronal imbalance (mm )
AR Preoperative 26.5+10.6 19.3+11.7 19.7+12.7 17.4+11.99 0.739 0.527
AJF 2 Jil 2 weeks postoperative 7.1£6.5% 9.746.5% 16.7+12.7 10.8+7.4 0.348 0.140
A KK Vi Final follow up 18.1+13.77 6.6+5.1% 7.4+3.77 9.8+5.1 0.009 0.170
M5 o™ £
AW Preoperative 18.8+5.8 19.8+6.8 20.9+6.7 20.7+7.6 0.739 0.893
AJF 2 Ji 2 weeks postoperative 22.1+5.7 22.4+5.8V 25.5+5.7 23.8+5.4% 0.923 0.169
AU Vi Final follow up 23.0+5.7% 23.5+5.87 26.1+5.4 23.5+5.87 0.821 0.298
TEEAE R ™ A
AHI Preoperative 47.8+12.7 47.1£6.2 47.8+12.7 47.7+6.2 0.829 0.108
AJF 2 Ji 2 weeks postoperative 50.3+7.4Y 47.3+7.5 50.3+7.4% 48.6+7.5 0.410 0.270
AR Final follow up 52.8+11.27 49.4+6.8" 52.8+11.2 50.7+5.9% 0.301 0.251

TE:P1 3% P 4UH NP 41 S H R 36 K s P2 F2% S ALRI NS 4110 S8 1140 56 K o s D45 AR i H 8¢ P<0.05

Note: P1 represents statistical significance level between P group and NP group; P2 represents statistical significance level between S

group and NS group; (DCompared with preoperative, P<0.05
3 itig

T % B I PRI LA DA N 2 Lenke 5 %Y
AIS SRR T AR J7 208, 2 1 il i A/
PEMERD SIS, MES 2 B & PR IE I 4R35 B A 1Y 5t
TERZ IR, VEFEME R & J5 M o5 & AR el I AN
DL, BEHTA S E S EA T RS S Y
13.9%~48.9% i& # W 5 K A= gk Jg 78, B |
Lenke 5 %14 AIS 835 25 9 & 145 1F 3 T i 254X
E£RE T, i Kwan %5258 5 EM Bending {37 i 58
Lenke 5 %Al Lenke 6 % AIS 3% Mg 45 2 )
IR B 7 5 2 ™ ] Bending v I 6 25 Cobb ff
JET5>15°, 4 Lenke 5 % ATS #4740 L, A fiKe
A M2 (B9 25 il Bending 137 Cobb ff1>15°) 1)
WH5E XA Lenke 5+ AIS, flfi1 % Lenke 5+
BIAIS H 8 M 25 U2 RE )1 55 Lenke 6 BUAHY 3
e W R R A= AT B S =L )

F5 PAFMNPAEE LikEZEH (UIV)iE
UIV & UIV+1 i # A

Table 5 UIV segment, ULV tilt and UIV+1 tilt of P
group and NP group

BETER.

P4 (n=9) NPZH (n=50)
P group NP group
UIVIEEFE 15 B UIV selection
UEV 4 49
UEV-1 5 1
UIVAB R (°) ULV tilt
A Hi Preoperative 21.6+3.5 23.243.2
ARJG 2 JH 2 weeks postoperative 10.1+5.3% 9.1+2.7%
AR BT Final follow up 12.8+5.9% 9.9+3.07
UIV+1 M UIV+D il
AT Preoperative 22.7+4.5 19.7£3.5
ARJG 2 JH 2 weeks postoperative 13.7+3.1% 9.9+3.0
KIKBEVS Final follow up 18.2+3.9% 10.8+3.0%

1 (D5 AT HEE P<0.05
Note: (DCompared with preoperative, P<0.05
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Lenke 5+# AIS ATdRE#EMERI G A, T ARIE
55 25 B e PRV S BT B T S g A/ B A
) F-AR KB EAR ), Newton FFEHRIEH 27%1
Lenke 5 B0 F B2 AR R FEPERE & . BRI
PERLG AT A4S SO AT IERICR , H [m] I 23
W5 8 B AT ORI E] R o, T
fi Lenke 5+7%1 AIS AN [a] T AR 5 Mg S ok 1 28 B 11y
% 6 Lenke 5+ AIS AJ5 M1 % it BAH XS4

Table 6 Correlation analysis of thoracic curve

progression of Lenke 5+ subtype AIS patients

i 5 i
Thoracic curve
progression
r P

AE W Age -0.312 0016
Jfi§ 25 Thoracic curve

AR HI Preoperative -0.066 0.615

AR i bending 1% Preoperative bending films ~ —0.057 0.666

AR5 Bl %] Postoperative 0.031 0.814
#4% Thoracolumbar/lumbar curve

AH Preoperative -0.023 0.862

AR i bending % Preoperative bending films — 0.077 0.558

Ji Bl %] Postoperative -0.041 0.758
AVT-T

AH Preoperative 0.042 0.750

A5 BIZ) Postoperative -0.061 0.646
AVT-TL

AH Preoperative 0.072 0.585

AR Bl %] Postoperative -0.024  -0.856
UIV 53 ULV il

A A Preoperative -0.182  0.165

A5 BIZ Postoperative 0.068 0.607
UIV+1 iR UIV+L tilt

AH Preoperative 0.294 0.023

A5 B %) Postoperative 0.419 0.001
UIV HER 57T 48 UIV intervertebral angle

AT Preoperative -0.134 0.307

A BDZ) Postoperative 0.218 0.094

# 7 Lenke 5+2 AIS RGN TH BB E RS
Table 7 Risk factors of thoracic curve progression of

Lenke 5+ subtype AIS

OR Pl 95% 1 {5 X ]

P value 95% confidence
Risser<2 98336 0.003  (4.692,2060.962)
UIV-UEV<0 15.195  0.028  (1.228,172.602)
e UIV+ B £ 1430 0042 (1.014,2.018)

Post-operative UIV+1 tilt
# %4 Constant 0.001 0.003 —

WML ARG M [ R ERe I B CE S,

A FE R FATVE B I H A 50T T Lenke 5+
AL AIS JEBEFEVEAL A (NS 41) ik $EPERL 4 (S
A F AR ESTRL, AR I NS 418 ) 345
WU R SRR AR, AR 2 AR B I 1A R 5 I 2
RAF, S 48 H 5 IERCR AT NS 414555 ,S 41/
E I ) SV D i N ERE R S NS A S
J 5 NS AH B i S/ S O 1 AR CR TR B 25 5
KB 8 W 25 A By o A P n] SR A A
RMEHFIE . NS 41 E AR5 B 20 56 bR 180 26 i 5 UL
LA Bt 17 2o R v R o BB S R R R A 1) e
NIIR S TN E A RN R WA bt I
INTEPEME RS T /E N Lenke S5+7 AIS 238 TR
HRZ—,

ABEFE 53— B A TR G BBt ml &
ik 225 /B 25 )5 Lenke S5+ AIS #3525 iy 722 4k
ARBL o ABEFE NP 4L P i 2585 1IE 350 42.3%, X
A H A AE AR UK B 17 Hh A HF A 39.4% , P AL R
KRR IE RN 38.9%, RAFARMFIE A &1
B R AR, MR KT A 9 B H
(15.3%) K HE M i itk g, FEASWF 5 o, AR U By ef
S M S 0 R & AR R Kwan 25 %38 B 4 Rl 5
FRAENRE5E A F5 H 45 B Lenke 5 B R E BEFE
PERLA G AT 22 083 & AR s it i A ATT i F 5
Hp A i A SR A AR Y i, X RE R T
[FIAIF 5 v X I 25t R PP AS BR i AF AR 25 5 o AR
e, FRATRE R B 17 B B S Cobb £ H AR S5 B Z
B> 500 Ay ffg 25 30F Jie AR 5T R i 25 e s o s TT
B 23U 55 Cobb Al 5t B A7 7 i UL 58 37 ] 152 2 11
Ve, Sundes %M 45 7] Lenke 5 71 i Aif %
Ve MRS S L2 AERE VIR 6 1 I 2 Ot
it 40°, HH A 3 il A 2 BT R, A5
JC M A i e 5k 40° B BRAB I 1] ok 2 e AU 5
P B ZE M AR J5 B 2095 1E R AF 4 M 2 e e
PERG ARG T RE S a2tk i 30k A $R s 1 1 g o
FETE BRI LG AR 5 T BE B2 S A HE R A IR
B, RS ,84.7%H) Lenke 5+7 AIS 7 i 1
PR A ARG 4 RS BP0 IR ik Se B R
Lenke 5+% AIS J B FEMERL G5, MZ 0] Ak
PR IE I 2 R 1 2 0 7 RS

TEBE P Al A B K 4324 LN Lenke 5 Y
AIS SBFEFRUEAR S (HH UIV W Bk B AFTE S 1L,
I3 #E (upper end vertebrae , UEV)YE R UIV € #%
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*8 PHMNP K NS HM S HEH SRS-22 REEHRBHIER
Table 8 Dimensions of SRS-22 scores of P group and NP group, NS group and S group

P4 NP

S#H NS4L

P group NP group S ‘group NS group Pl P2

HIIE 4 Self-image

A Hi Preoperative 3.6+0.5 3.5+0.6 3.5+0.7 3.6+0.8 0.944 0.936

KK 17 Final follow up 4.0+0.4 4.1+0.5 4.2+0.6 4.3+0.6 0.274 0.237
& Pain

AR Hi Preoperative 4.1+0.4 4.0+0.4 4.1+0.3 3.9+0.8 0.335 0.149

R 7 Final follow up 4.0+0.6 4.2+0.6 4.0+0.1 4.0+0.2 0.241 0.231
TJBE Features

AT Preoperative 3.9+0.4 4.0£0.5 4.0£0.2 4.0£0.2 0.529 0.443

AR 7 Final follow up 4.1+0.4 4.1+0.5 4.1+0.3 4.0+0.5 0.873 0.459
KA Mental state

Al Preoperative 4.0+0.6 4.0£0.5 4.0+0.2 4.1+0.4 0.971 0.276

AU i Final follow up 4.1£0.5 4.1+0.6 4.1+0.6 4.1+0.3 0.708 0.264
T & ¥ Satisfactory 4.5+0.6 4.6+0.5 4.2+0.6 4.3+0.5 0.396 0.132

WPl RN P ALFN NP 41 SR 50 K i P2 287n S 1R NS 41 18] 5 746 55 /K

Note:

the S group and NS group

P1 represents the statistical significance level between P group and NP group;

P2 represents the statistical test level between

B 1 NP4 17 % Lenke 5+Hi% i AIS ii%  ab ARuT&FHIEM A, RETHES S 40°, Risser 1iE4 4, L 5i#Ey T11
¢ RHTEMY bending Jr, M 254 18° d.e AJG RN ZI 2 HIEM AL, 8 E ARSI Cobb fKEH 20° f.g RJ5 3 RV
A EMAL 7, M2 Cobb £ 200, 4EFr R A7 A BT IE AR A
Figure 1

demonstrating preoperative thoracic curve Cobb angle of 40°,

bending film showed thoracic curve Cobb angle was 18° d,

A 17-year-old female patient with Lenke5+ AIS a, b Preoperative anteroposterior and lateral X-ray plains,

Risser sign of 4 and UIV at T11 ¢ Preoperative supine

e Postoperative  anteroposterior and lateral X-ray plains,

Cobb angle of thoracic curve decreased to 20° f, g Anteroposterior and lateral X-ray plains at 3 years follow—up, tho-

racic curve maintained excellent correction with a Cobb angle of 20°

UESE AT BRAT B 1 i R ST AL, Okada 55PN 438 %
B g, BRI b v ME I i — S HEAR (upper end
vertebrae—1,UEV-1) {E>& ULV 0] 48153 & 19 J7
R, Sudoku 541 UEV Hil UEV-1 £k UIV Hy7]
ARAT A 7] B9 4% P 5 A0 5% R 1 SF- i, Ogura 55124
5 AFREVT R AT B E  (UEV-1 1E28 UIV) Al

AT RAF YT AL, X B 10 B[ 2 T4 Lenke
5% AIS SR A AR BEMR AKX, BT Lenke
5+74 AIS Mo fRaERE Ty 25, IR Kwan 55 @006
S — UM R ULV, (R T AR SR 4% T
i MEE A/ MEEHE AN B A . FRATT A B> UEV-1 28 UIV
i, Lenke 5+7%1 ATS £ AR J5 Mo & AB a#F g i H.
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B2 PUF 145 Lenke S+ AIS B8H  ab AHT4HH M AT Cobb 25 30°, Risser A 2, 1 i
HE UEV A T9 ¢ ARTATEM bending A, 12 Cobb i 22° d.e AJFEIZI&H HIEMAL X £k )7, 9% Cobb 12 26°, -3
[& & #E UIV & UEV-1, 81 T10 f.g RJ5 4 4FRDFHT 2 A FE ML X 28 B, 25 Cobb 1k 34°

Figure 2 A 14-year—old female patient with Lenke5+ AIS from P group a, b Preoperative anteroposterior and lateral

X-ray plains, demonstrating preoperative thoracic curve Cobb angle of 30°, Risser sign of 2 and UIV at T9 ¢ Preopera-
tive supine bending film showed thoracic curve Cobb angle was 22° d, e Postoperative anteroposterior and lateral X-ray

plains, Cobb angle of thoracic curve decreased to 26°, UEV-1 (T10 for this patient) selected as UIV f, g Anteroposterior

and lateral X-ray plains at 4 years follow—up, thoracic curve progressed into 34°

R [ 3 78 UIV-UEV 4 % A8 M 25 i i Y
fER 2 A, UEV-1 1E ULV I 58 5 5% B 44
K UIV+1 5UEHA o HET 38 8K UTV+1 i1
Lenke 5 %1 AIS #E £k fl & AR J5 M 25 4k 22 5 i 1
fap I ZE AT AT R ARG UIV+1 3R
0 Lenke S+71 ATIS A Ji5 25 i g i i A &%
I FeATIA % T Lenke 5+%1 3% UEV /E N
ULV 2 Ikt

ULV /KA & Lenke 5 A AIS g5 B K& PE 5
1E A H BB L Kwan 45 [ AR 5L T I BEIE B 9
Lenke 5 %) AIS Mg Z5fAf4HE 77, 42 T Lenke 5+
TR R I R S e v AR ME S UTV KA, £
AT P & AR G AT 4G 5% B8 AR ULV iRt
HJE: P 2R NP 41 [8) JC 2 & Ge 124 24 5% . Sodo 251
WF5¢ UEV 4081 UEV-1 4 ¥ UIV &l % B
P ULV 508 B RE MK BIA BRI /N, 31X 53R4T
WFoE 245 B — 8, Bk UL, BATIA MTE
Lenke 5+7%! AIS i3 Ak £ 14 fl & BF UEV-1 B
PEANATEE B B, XNERAE 1Y 4l UTV iR 5
Lenke 5C % AIS A J5 5 R 1H1 2R iy 52 0 25 SAAH OC
TEAMEFE T 92.3% 1Y 835 TE AR 5 P4 R 47 5 4R
1V X s — B R UEV AR R
Lenke 5+ AIS () ULV AT 3R A5 K 4 (4 56 4R 1 57
IE FR P A

SRS-22 ZIFM AR JGIF A EE T H 14, 4%
M, ZEEETT Lenke 5 & W25 it B2 A9 53 9%
KA SRS-22 & F P4l . Ogura S5 12738 A i 1€
PR A G SRS-22 HANYE I 1 AR T, #E
ARWFFE T FATR A EMFF AR BH AR
L4 B O s s, A R P AR E
25 BA R, SR SRS-22 J3 4 i /i e ik Ji Xof
B A I T TG B SR

ABFFABAFFE L T AL S B 5, ASIF 5% 2 [0 it
PERFGE HLREAS S AR X 2D Lk 2 ARBE DT 8RN R
DAPPA 2 300 1 Bl 2 a0k g2, DR A I A F 9 1o A
Lenke 5+71 AIS Ho 25 7 1 W Bt o5 b A9 28 4k i 41
MER IR 2L R fER R Z —, BF CT
RS P TG VA R AR R AR
] R T B ARG e — 2 s 2
JITiR , Lenke 5+ i 5 % £ il & 55 FF BE £ 1 il
A AR B KA B IEIT AL, Lenke S+7H R E
Ji B BRI S AR AT S ] ARAR W A K
PRSI, o 84.49% % AR5 2 /0 WA Rt 15 P
TR LA, N T WG Lenke 5+ AIS 3 ££ 1%
Al 5 M2 ik J ULV W28 UEV 1 dE UEV-1,
{EF F4F 82 /)  Risser LMY Lenke S5+ 3,
TER I A £ SR W 114 1O FH O
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