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A A2 I (adolescent idiopathic scoliosis, AIS) 3k F K& 77 F 64 5 A, 7845 BLTM 2t AIS & # A 42 45 #) 4K
EEFLEAERSTHEATRARE, Fob:wBERHN 20254 2~8 A 4% BLTM F 749 50 4] Lenke 1
AISEH AN EOIER SIS FRBEXTES $ 88 &% R, 8 271 BLTM T 8T & K K
GWHAISELEN ARV L FIAR KREEFHFRALER ST, 546 F N TR, &% :BLTM F#M
G ,AIS & % £ M % Cobb /A W 29.14°+9.28" )& v £ 22.69°4+9.23° (P<<0.01) , B M T &% /A& (LL) &
45.60°4+8.60° 8 A £ 39.33°+8.16°(P<<0.01) ., B AN A-FEAMT & A (PI-LL) W 0.58+9.31°# w £
7.62°+6.04°(P<<0.01), & &k & & A 4 36 B (SVA) &1 (0.15+2.97) cm 3 Am £ (3.11+£2.76) cm (P<<0.01) .
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[Abstract] Objective: To investigate the application of Brain Learning Training Method (BLTM) in the non-surgical treat-
ment of Lenke type 1 adolescent idiopathic scoliosis (AIS) , and to evaluate the comprehensive effects of BLTM on spinal struc-
ture, posture aesthetics, and quality of life in patients with AIS. Methods: A prospective study enrolled 50 patients with Lenke
type 1 AIS who underwent BLTM intervention from February to August 2025. The training content included spine extension con-
trol, respiratory pattern reconstruction, and multi-channel sensory feedback. By comparing the spinal imaging parameters, posture

aesthetic indicators, and quality of life scores of AIS patients before and at the last follow-up, the intervention effect was compre-
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hensively evaluated. Results: After BLTM intervention, the Cobb angle of the main thoracic curve decreased from 29.14°+9.28°
to 22.69°49.23°(P<C0.01) , and the lumbar lordosis angle (L1.) decreased from 45.60°+8.60°to 39.33°£8.16°(P<C0.01). The
pelvic inciclence-lunbar lordosis (PI-LL) increased from 0.58° +9.31°to 7.62° +6.04° (P<C0.01) , and the sagittal vertical axis
(SVA) increased from (0.15+2.97) cm to (3.1142.76) em(P<<0.01). In terms of body aesthetics, trunk rotation angle (ATR)
decreased from 5.45°+3.15"t0 2.88°+2.41°(P<C0.01) ,and median shoulder area index 2(SAI2) decreased from 98.62% to 92.54%
(P=0.049).Quality of life assessment showed that the VAS pain score decreased from 2.90+2.07 to 1.49+1.15 (P<C0.01), and
the total score of SRS-22 increased from 3.74=+0.47 to 3.97+0.39 (P<C0.01). Conclusion: BLLTM training can improve coronal
deformity and trunk rotation in AIS patients in the short term, and enhance body perception, self-image, and psychological
well-being. However, sagittal balance showed a trend of forward movement and decreased shoulder area index percentage during
the training, suggesting that the recovery of external morphology and visual symmetry may not occur synchronously. This method
has application value in the non-surgical management of AIS, but its multidimensional comprehensive effects should be carefully
considered in clinical decision-making.
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Fig 1 Illustrates the training protocol for AIS patients during BLTM
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Fig 2 Schematic diagram of clinical appearance evaluation indices

F1 AISEETHEI SR RM Cobb f# IEE R
(°, n=50, x +5)
Tab 1 Cobb angle correction before and after intervention in
AIS patients (°, n=50, 7 +s)

i H + i i AWK B i ! P
T 75 Cobb i 29.144+9.28 22.69+9.23 13.04 <0.01

(P<C0.01) 5 48 T #& 1k 7 5 Wk w0 9 7 i 12 8, 4o
CVA AVT % Z ¥} PObl ,FRHL, T i i J5 22 &
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FEORTE , T H5] K0 A P S B A . R
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ROV 0 AT A%, < R T TE E R IR 2S5 B (0.15+
2.97) em ¥ HN E (3.114+2.76) em (P<<0.01) . Jf H.
PI-LL 4 VEIE BF Hy 0.58° 4 9.31° 4 I & 7.62°+£6.04°,
2R BAG R L (P<0.01), WK 3.

®2 AISEETHRISRAMABREASHMLLE (n=50)
Tab 2 Comparison of coronal parameters before and after intervention in AIS patients (72=50)

it H T W PR ] 4 P
AVT (em, T+ ) 1.8941.02 1.8240.97 0.87 0.39
CVA [cm, M(IQR)] —1.16 (—1.82~—0.30) —0.80 (—1.80~0.30) 188.00 0.34
ClarA (°, T £ %) —0.4941.95 0.30£1.32 2.37 <<0.01
PODI[*, MUIQR)] —1.10 (—2.20~1.30) —0.80 (—1.68~1.48) —41.00 0.81
FRHL [cm, M(IQR)] —0.14 (—0.32~—0.20) —0.06 (—0.21~0.12) —271.00 0.14
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K3 AISEETHMEISRAMIBFRREASHHILE (n=50)

Tab 3 Comparison of sagittal parameters before and after intervention in AIS patients (#=50)

i H T B R TT 1/z P

UTK [*, MUIQR)] 9.05 (5.80~15.18) 6.55 (4.30~8.40) —736.00 <20.01
TK(", 7x5) 17.70£8.12 16.2546.23 1.46 0.15
TLK [*, M(IQR)] 7.05 (3.33~11.48) 4.85 (1.40~7.15) —598.00 <20.01
LL(C,x2=E5) 45.6748.95 39.25£8.41 5.86 <20.01
SVA (em, 7£) 0.15£2.97 3.11+£2.76 7.00 <20.01
PT(,x%ys) 12.80+9.05 15.00+£7.11 2.67 0.01
SS(C,z+£5) 33.6917.38 32.40x7.51 1.67 0.10
PI[", MUQR)] 46.60 (40.93~54.40) 47.85 (40.80~53.30) 238.00 0.21
PI-LL (°, 2% 5) 0.58£9.31 7.6246.04 4.49 <<0.01
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(IQR:0.18~0.51 cm) ; J& fA 4 X {E (|o«1]) F 2.00°
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+1.20°, R B A5 % & L (P<0.05),

HE— 2L 43 A & B4 ) M Y DR AR i R 25 (Shi,
SHo) A E A 483t 2¢ 78 X (P>>0.05) , 4 /% T il %
£ T w2 08 B 0l /N o SAI2 /1 98.62% (IQR:
91.76 %~105.79% ) B % 92.54 % (IQR : 81.74 % ~
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Tab 4 Comparison of changes in trunk aesthetic appearance indices before and after intervention (#=50)

i H T B RV 1/z P
ATR(, L) 5.45+3.15 2.88+£2.41 6.5 <20.01
Shi(em, T+ 5) 0.17x0.62 0.06£0.37 1.73 0.09

[Shi| [em, M(IQR)] 0.41(0.25~0.67) 0.20 (0.10~0.34) —963.00 <20.01
SHo (ecm, z £ 5) —0.09£0.73 —0.2120.49 —1.24 0.22
|SHo| [em, M(IQR)] 0.62 (0.39~0.82) 0.34 (0.18~0.51) —687.00 <20.01
SAIL (%, T =£5) 98.231£6.56 97.1746.40 1.29 0.20
SAI2 [% ., MIQR)] 98.62 (91.76~105.79) 92.54 (81.74~102.48) —360.00 0.05
ol [7, MUIQR)] —0.85(—2.2~2.00) —1.40 (—1.80~—0.80)) —424.00 0.04
lal|[*, M(IQR)] 2.00(1.60~2.40) 1.45 (1.10~1.70) —1110.00 <20.01
a2 [7, MUIQR)] —2.95 (—3.80~—1.80) —2.35(—3.10~—1.60) —446.00 0.03
2], T £ 5) 3.124+1.34 2.4941.20 3.96 <20.01
CLA(C, %) 18.6645.17 15.03£3.97 6.35 <<0.01
PATA (C, 2+5) 11.80+3.50 8.85+2.35 6.00 <20.01
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Tab 5 Comparison of HRQOL before and after intervention in AIS patients (72=50, score)

T H T TR KIR BT 1z P

VAS (z %) 2.9042.07 1.49+1.15 3.11 <0.01

P [MUIQR)) 4.40 (4.20~4.80) 4.60 (4.20~5.00) 388.00 0.05

TifiE [MUIQR)] 3.80 (3.60~4.20) 4.20 (3.60~4.40) 321.00 0.03

AIEL T+ 3.114+0.52 3.45+0.45 3.44 <0.01

DI [MUIQR)] 3.50 (3.20~4.20) 4.00 (3.60~4.60) 497.00 <0.01

A @ +s) 3.7470.47 3.974-0.39 4.39 <0.01
WEE (L) 4.4340.50 -
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Fig 3 Radiographic comparison before and after inter-

vention in AIS patients
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