P E# T RE2EIE R ) 2026 5255 47 556 2 ) EMHhFEERETRE - 133 -

doi: 10.3969/j.issn.1674-1242.2026.02.027

i % BT IR EX 5 3T 3T ME R IR I 26 X & 2D F 45 & 15
FHEMZ Cobb £ K HKTHEdE =2 M

W&, T %, Bn#, T F
(AL F L X Ef REESFH, #Hxtui 310053)

(BE] BR BTG D WA X 0 0 1 2556t 5 20 4 4% A M8 2 25 (adolescent idiopathic scoliosis, AIS) M
Cobb fi JKT 4% % (angle of trunk rotation, ATR) XA iE BT & M52 . F7ik BB/ HT 2023 48 6 J1 32 2025 4F 10 H AT/ 755
Ly DX 5 e B 52 15 2 B ISCIA 18 ATS 3 82 491, ARHIE o 3 1t 33 v S B 5 WG IV B SN 5 Jr 2 40 S W N R 21 (45 43 ) ke B 20
(3741) o Xof BEZH F2 32 AL G B A BRI 25, 65 U 2R 20 A6 TR T R B X VR I 26, PRAH S T30 12 )] o Lol i %
T+ W J& Cobb 1 \ATR A& FEM ™ 9 5% 2= 2% 22 Tl [1] 45 (Scoliosis Research Society—22, SRS—22) & 43 S A0 5 48 481 3 7372 (visual
analogue scale, VAS)TF43, LRIGIRITRL . &5R T HUG , PR Cobb /1 LATR (SRS-22 £.53 K VAS 43 ¥ T i sl 3 (3
P <0.05) s WA I 2R 4145 48 AR e i B 48 8 25 00 T3 BRAH (B P < 0.05) o BB VIZRALIRIT B8 RUR (84.44% ) it 25 5 T X BE 41
(64.86%) (P <0.05), 5% it % WiiAHRIe & 51 X P RF IR I 25 ] 3 — 20 408 ALS JE AR M FEE  ATR A0 S A0 ik,
R B alifit 5 W AR I 25

[R@iR] HAER MR ML s i 2 Wi ; 1FIZR; Cobb £

(hESEKS] R726.8 [EftREL] A MEHS: 1674-1242 (2026) 02-0133-05

The effects of Schroth exercises combined with targeted breathing training on the
Cobb angle, angle of trunk rotation in adolescent idiopathic scoliosis

CHEN Huifang, WANG Yan, GE Xiaojing, WANG Zheng

(Department of Rehabilitation Medicine, Hangzhou Xiaoshan District Hospital of Traditional
Chinese Medicine, Hangzhou 310053, Zhejiang, China)

[ Abstract ] Objective To investigate the effects of Schroth exercises combined with targeted breathing training on the Cobb
angle, angle of trunk rotation (ATR), and quality of life in adolescent idiopathic scoliosis (AIS). Methods A retrospective analysis was
conducted on 82 patients with AIS treated in the Department of Rehabilitation Medicine of Hangzhou Xiaoshan District Hospital of
Traditional Chinese Medicine from June 2023 to October 2025. According to the rehabilitation regimen documented in medical records,
patients were divided into a combined training group (45 cases) and a control group (37 cases). The control group received standardized
Schroth exercises, while the combined training group received additional targeted breathing training for 12 weeks. Cobb angle, ATR,
Scoliosis Research Society-22 (SRS-22) score, visual analog scale (VAS) score and clinical efficacy were compared between the two
groups. Results  After intervention, the Cobb angle, ATR, SRS-22 score and VAS score of the two groups were improved compared
with those before intervention (all P < 0.05). The improvement range of each index in the combined training group was significantly better
than that in the control group (all P < 0.05). The total effective rate of combined training group (84.44%) was significantly higher than that
of control group (64.86%) (P < 0.05). Conclusion Schroth exercises combined with targeted breathing training can further improve
spinal deformity, ATR, pain and quality of life in patients with AIS, with better short-term efficacy than Schroth exercises alone.

[ Key words ] Adolescent idiopathic scoliosis; Schroth exercises; Breathing training; Cobb angle
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B o FH R 308008 5 e PR ek it — 2B B0 E

AHFFE 181 IR 43 FT 2023 4E 6 F & 2025 4F 10 J
BN T 78 111 DX = e B A2 = 24 RIS 1Y) 82 431 ALS F&
LGt 2 T AR A B X R I 255 Cobb £
KK T e %% B (angle of trunk rotation, ATR) B 521
DI AIS fRAT RESIRT T I 2%
1 #ERS5HE
1.1 HRIFTH

A 5 2R F ] JB5L 1 o B 5 53T B 2 0 1k
2023 4 6 J1 2 2025 4 10 J Fhe s 1t X o s B
A B 2 E RS I 2 B A PR 0 D AR A
FRE 1189, 2l N7 AN A HE X R R B R et )
Wi, Horp 112 R A 5 20 A e 1 A I S 2 T
PyAFRUE : DIERE 8 ~ 18 % ; QW)L A 45 Cobb fi
107 ~ 407 ; @FEAR 2 IR IR TR AF A AIS 12 W7 ; @8

R B WA BAS L T AR TN @2 MiEk
FEE T WA B g k. HEBRAR i : DFE R
PE B2 LA B2 A AR AR S A 2 s @ RE A 3%
Z AL TR ) 4 32 HA R G TR T 1 @A I
JEEEO T ECH 2 RGN L 52 I 2R 2 M @
B RGERHER | Tovk 8 LR PP Al & o RPN A
5 HEBR bR A — 2, HEBR 25 191 : 4F I 5 Cobb
AFEEAAIEE 115, Je Rk LR s 2k G
TEAH S RN 2S 6 151, B A 3 52 6 A 5 R m ) 40
ez Hoth RG9S 6], & F0 il b 28
RGP H AR 2 2R 3 6, Joax 87 Bl ik A RS
T BEDTMER . WFFT L R 4450 B e P9 U1 5 1 280
BN GEBE I R sl 2k B0% 2 rh I 2Rl 1 2
A H R NN 25, RN AR5 754 1
BIBE TR . A 82 4], LRI A I gl
4551 X REZH 37 19 . BRAEIR YT T AR E R IR A%
BN WA AR B 2 M T 5 LU X
P2 BE e PR 23 01 2 W A (R O 44 A b B8
1.2 l&A=*E
1.2.1  ita % Wil 2k

VA 20 3 2 52 B AR it 2 W AR 0 25 . I i
B &R 7 I 45 & ul 5 6 A X R K T4
W B FE T L a0 S ATR I 25 R R AT 4y
AU, 2 Bt 2 #i ik 2 5 A 3CH . 3CN ., 3CTL.3CL,
4C ACL B 4CTL A , AS[] 43 BUHi LAt 2 B il 45
FwALERL

®1 FEEFHSEHMUINGEES

gt R YIZRTE R 2 (1)

3CH AR, A R SO TE MRS R, PR MBS0 . el S M B g 5k
3CN =R, B AR VARG B = 4Er e 3, B ISRl i . R A AR T rh 2 Ry
3CTL =AY, MRS S i R AE XS RN L e, BUG B AR, D I AU
3CL =R, ERS SR e N BT IE A 15 A BEAE R 2], il S B S S AU
4c DU, U Ry e . B B, SRR YU IR, SRR AL AT
4CL PUESRL, B AR I T BL SRS | B A PR ORRE ISR, BB DA Ak AU
4CTL USRS, N RS B A SR 1 A2 BB 1) RS LR 1 P B A R ST S PR

YIZRN 236 =4 AT IE LR B S
IKFRRE 0 S B TIREAI T IE o BE IRy I B
I 43 8 2 ~ 33K, £ 1K 40 ~ 60 min; 2 I 2145 A
1~ 2%, IR YT AR 4 23 43 A0 R T A T 2505 58
R 12 A .

122 EFX PRI I 25
G I R 2 A it 2 S A A 5Lty 1 Rt % e

W 2, A4« COME 20 I 25, R e 428 5 i <5
G| FRETFBIN, WA 45 5 22 0% P S W 4 8,
10~ 15, B H 3 ~ 441 ; QB E R 25, e <
IR A ) R WA I R 22 n 4 B
K10 ~ 15 min, 5 H 2 ~ 3% ; @FFR AL 145, 2%
FHWC A BR B W0 B 7 11 25 25, MR 4 i 2 175 100 32 26
WRH T B 10 ~ 15 min, B H 2 ~ 31K, ERYIZGS
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Jit 2 S A4 ) S0 S L 2 T 12

INGRAPE 2 ) - A3 13 N R8BI 3¢ K
FENZRiC 3 S ST E BN 2R s Ol . B
N IINZR H B 2 >80% , H A EE M GRid o8 5 S22 i)
RS R BEAAT BRI I EE SR 5, HF5E hy 58 iU E
IR ARIR B IR bR G S P Wl R ad 2 i o
FE AR MEZ
1.3 MEER

MGG R T T BT K 90 12 F IS 2EA L i
IRITT R AT 90012 J& I 5T T ) A2 AL

(DG RARFIE 185 R AL 2 Kl
AL X 2 PPAL 3245 Cobb 1, I 5 J7 125y e O] 25
BT A W AR U2 TR e A, 2
YN - B4 AR 5 KT e e B R P A AR 00 2 A
(ATR A PEAY , 321508 BT 07, 7600 25 f ] A2
B S 3 YT CE R . iR L
R, LU BUAT 4 Cobb A1 4324 107 ~ <207
20° ~ <30° 130" ~40° 3429 ; LT TAT ATR 53
H<5°.5% ~ <87F1=8" 3N EY

(2) A= 3 ot B P PPl < SR P A RO T 52
4> 22 Ji [a] # (Scoliosis Research Society—22
questionnaire , SRS—22) PEAl A 1% 5T & , 40 5 T GE 16
3 IR HRRIE LR O IR SR R 5 A4
JE, 2 2 HOR 5 Va0 vk , B0 s s A 1 ot i
FEAT o R L 50 A2 40 PF 437 (visual analogue scale,

VAS) PEAS T ERAIR AL FE , PF400 [ 0 ~ 1043, 043 3%
INJGHE L 10 53287 ME LA 232 (Al 0959 o

(3) I IR I7 R« L7 G 158 5 A2 4k KT
JiE e 558 1 O B A i AR AT IR . DR
ZY : Cobb 8 /b >5° 8 f 2 10° L~ , H ATR i 3%
>3°, [A] B} SRS-22 & 43¢ T T iy $2 /85 >20% ; @
B AR AR bR AT R 2 T3k #8035 UE (Cobb £
W/ 2° ~4.9° ATR 3% 1° ~ 2.9° 5 SRS-22 & 41
P 10% ~ 19.9%) ; @ TR - A 15 B 1 i Ay ofE 5k
25 o g o A AR = (BB 8 + A
$0) 155 $x100% -
14 Fit=FHiE

KRG 2E G A B . TR PR
2 IS PERG 65 DA B bR e 22 (oes) TR AN T
TR Je HEE R R B X ¢ K256, 2 1] b AR F b ST R AR
R 5 THECTORE U (%) Fes | 18] LR PR 3
8% Fisher B YIHEZ3% . Cobb 1 J2 ATR 43 J2 LA N
A tFos A SR PRk . P<0.05 255
HA%E L
2 #£R
21 —H|EM

[T 5 < | BN B NS = =N N ER Y N R 34
(body mass index, BMI) i 22 | F= 25547 f
2k Cobb M1 ATR 472 LA Z R TG T E X
(B1P>0.05), HAFFPE(E2),

F2 MABRE-MRABILR

g5 PR (B (%) ] K KL kE ~ BMI
5B 0 (xxs, %) (x+s, c¢m) (x+s, kg) (x+s, kg/m?)
BN (n=45) 18 (40.00) 27 (60.00) 14.38+2.11 160.23+8.96 48.62+8.73 18.89+2.15
XTHEZ (n=37) 11 (29.73) 26 (70.27) 13.72+2.24 156.82+9.54 45.71+7.96 18.42+2.03
iy 0.937 1.363 1.655 1.577 1.016
P 0.333 0.177 0.102 0.119 0.313
] ol (res. 4F) fmu%?z@ [ (%) ] FEFAL (] (%) ]
LS ) Jitg B i L B JFE B
BA LY (n=45) 1.92+0.79 30 (66.67) 15 (33.33) 23 (51.11) 14 (31.11) 8 (17.78)
YT (n=37) 1.67+0.74 20 (54.05) 17 (45.95) 14 (37.84) 13 (35.14) 10 (27.03)
iy 1.477 1.357 1.684
P 0.144 0.244 0.431
13 Cobb 432 [#] (%) ] ATRAYZ [ (%) ]
10° ~ <20° 20° ~ < 30° 30° ~ 40° <5° 5%~ <8’ >8°
KAWL (n=45) 10 (22.22) 24 (53.33) 11 (24.44) 12 (26.67) 21 (46.67) 12 (26.67)
XA (n=37) 9 (24.32) 16 (43.24) 12 (32.43) 6 (16.22) 17 (45.95) 14 (37.84)
I 0.924 1.812
P 0.630 0.404
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2.2 CobbfE X ATR LL & EE (Y P <0.05), HECE I Zhel ol s e 1y g 2%

T 12 Ji )5, PIH Cobb M1 L ATR 4 TR, L TXEZH (P <0.05) (% 3),
*3 PEEE Cobb ARETHERELLE (x2s,°)
a5 Cobb ffi ATR
T T 12 A A (A) T B T 12 G A (A)
BAIELL (n=45) 23.84+5.62 18.96+5.21 -4.88+2.01 7.63=1.84 4.42+1.53 -3.21£1.18
XTHRZH (n=37) 24.11+5.47 21.47+5.33 -2.64+1.83 7.71£1.79 5.89+1.62 -1.82+1.09
! -0.220 -2.144 -5.275 -0.199 -4.192 -5.536
P 0.827 0.035 <0.001 0.843 <0.001 <0.001

W ATR MR T e .
2.3 SRS-22 % VASiE4HEE3R

FH12 85, P4l SRS-22 a4 i 2w F A
THIET (Y P <0.05), VAS TEA 4 B ZAK T A4 T

AT (¥ P<0.05) ; BA I 2R 4] SRS—22 A4 H: 15 gt i
Ko VAS P43 Bk i FE 24 8 54 F X3 IR 4l (33 P <
0.05)(#4),

R4 WHEE SRS-22 BN K VASTES ARG ELE (x5, 4Y)

15 SRS-22 &4 VAS P43
T THT T 12 /)5 TAEsEE (A) T T2 G AR (A)
AL (n=45) 68.42+8.93 84.36+9.27 15.94+6.12 3.84+1.26 1.42+0.93 -2.42+1.01
IR (n=37) 69.07+9.11 77.18+8.86 8.11+5.47 3.79+1.31 2.36+1.08 -1.43+0.97
t -0.324 3.576 6.112 0.175 -4.173 -4.514
P 0.747 <0.001 <0.001 0.862 <0.001 <0.001

e SRS-22 M AT 5T 243 22 T [l 4 ;. VAS g SEBEIITE/0k

2.4 BRI SENY

AR BN 1 ) AT B A o E— 2 ] H R

We A N 2k 4 A ROR B3 = T X IR (P < W], 165U 254 Cobb A1 180V I B Sz ATR i385 7 2 B
0.05)(5%5). N BTN R R R I S R A T 2 (A P S il

®5 MABEIRKTHILER

B A BRI o H AT BEBLAAE T, R 1 R )1
RE % 48 55 11000 i[5 5 20 2, 8038 I A DG4 15 B AL 1

13 B3 AL Tk JEP R ES _ ‘
§ [ (%) ) (01 (%) 1 [ (%) ] (%) Bk 143 A, T AT BT 3R e 9 1 (0 445 5 LI
E’ff”ﬁéﬂ 20 (44.44) 18 (40.00) 7 (15.56) 84.44 1 =4k A R IERCR A2, BeA 241 SRS-
s ZWAN S/ = RE A T
(XT‘_E‘%E) 9 (2432) 15 (40.54) 13 (35.14) 64.86 22 WO ERTH S VAS 1 T IR O T4 AL, 3%
" . IV A 7 AL A TR 25, L RE 3% WD)
P 0.040 AE IR K B RIE S = A B i . AIS BT
o H A B BOW AR S AR A g R fUR B S D PR R
3 IFig

AISJE—MUR A T AR KT I =45 FEmRTE
U AR B s AR 1 0 250 5, o 5 PR AR
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HBE ATS SR, i i sk S TR T PR TSR R A AL
P T i | st A S T RE , i B AR T 1Y
BRI
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YR T e BE XA 97 B R ok | BRI % S AR

TEAEARE R o WP IR I 7 A e 0 5 8l S e
TR R A B TR R A B R £ Ja
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