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0.05), &# BERETEHERTH K EAMEF VRN, 15 ) B85 F 69 Cobb A W4 B 89 {44716
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W AR R & M A S (adolescent idiopathic
scoliosis , AIS) S48 1E & B 9 1] I W Ji PR 3 BOR A
B9 — B AT Bl 77 0] 25 i, LA AR e R
(1) = 24 45 F 5 JE |, LA Cobb A1 =10°1E 12 I 4 45
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YRRE R LIS 5 v /N A AR A B — R UL T)
R R R AR B 12~ 15 A B0 B
ALS (1) 08 LA 5 AN B (E38 3 DA Ry E 55 JILAS X
FROEAIS KRB EZEREE . 5 B, #E5
WA X FR 0] DA CAR A B3, g iz s i, 380

SIARE i, TIRK, VFIRIR A5 B I S EORAE SO T AR RS R M R A S A S A S AR M e PR R LD ). R 2741, 2024 ,34(3) : 262-260.

LIU M,MA Z S,XU Q Q,et al. Role of sling Tuina exercise technique in improving paraspinal muscle asymmeltry in patients with adolescent idiopathic scoliosis [J].

Rehabil Med,2024,34(3):262-269.
DOI:10.3724/SP.J.1329.2024.03007
OCHER AT A, JFIRR L CC BY-NC-ND 4.0 1%

262

© Rehabilitation Medicine, OA under the CC BY-NC-ND 4.0



X BT B RS B EORAE M8 T D AR R AL 25 R0 A 55 IS X PR v A 4

AR S RE T B, DT AL IR (%) AN Y- i e
FICE , P BOEPENEER S, L, R R X
HE S5 IIUA XS FRME B3R T7 X SE 2% ATS Ayt e HoAg B2
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WF5E . UL, ARAIF ST SR I B 1) HE iz sh 3 R e el
3 AIS B HESZ WU X FRPE T I VER , B 78 0 ALS
FIR I ST Y Tk

1 IRER

1.1 sk fibriE
L1 AbRE O FF6FH M S5 P2 (Sco-

liosis Research Society , SRS) A 2 “C” Y 5+ ) 25 (1)
LWibRifE" ;@ 10°<Cobb f<20"; @ 4F ik Ky 12~
15 8% ;@ BRAERFZ HAbIRTTY s & BEH L HKE
M FEIE A S IAHEE .

L12 fEBRbRHE O R IEEEN S Qv
O DI RERE S B A - ER RSB @ A
AT PR 5 2 5 R LA B iR B &

113 Zab R dsbniE QO #23097 iR kB
N RS s ™ B AR T AR @ 3R
SR BE PR AT T 8 s R TE AT A -
1.2 ikt

{5 FH 5 58 b A 0% O s 3 B 2021 4 10 H —
2023 4F 8 J1 T L AR v = 2 A o s 5 e e 42 )
WIS IHFF O M AFRUER ALS R FVE MBI 4, #E
AT DAMESS LA XS FR 48 52 (paravertebral mus-
cle symmetry index, PMS/E A 25 1% ALS i35 #E 5% L
ANXF TR G R FE bR o Hh P BG I PR AR 4k T
12 i ¥ 5z sl 4] PMSUHE R YT A IS 2216 0.082,
PRifE2E 4 0.034 5 H HLREZ I 2Rl PMSHE IR YT 1T &
ZAH 1 0.056, FRAEZE 4 0.035, LI Ry BEAE , O]
k55 «=0.05,8=0.10, Z ML BT PIFEA S 2L L
B FEAR AR B X (S B X A 3 4 ) O E P B2
ylE KRB E T ) :n=2[ (u,+u,)’e”]/&, A] 1%
T 2H T B RS 1 Ry 36401, 7% 18 209 (1) e 5
AR I T EREA B Ty 88 1, SR FIBENLEU T 1
B H o 0 i B R G 4, BEAH 44 1), Ry e
W BEIN T BUR M, AT % & T TR A 5L, B8
PEAT 5 Z A E TR AR 29 307 I A]  [R)Be $ 46 4iE pisf
AR 55, I A1 (R B [R] 5697, AR IEIR I AR . A
R AEIRI T R TP T SR . AR LT
PEM A BURNGEE ABL, ELAH A 41 DL R s s H
WA I N BN S 585 R 3 bR M s ME it 241
— R L, 2 R LR E L (P>0.05) , B
Al bt WR 1, AL AP ELRKFAS
R I = B A8 B 22 D3 24 (| 4iE5 : 2021-009-01) ,
JIT A Z i B MG R 15

F1 2H—MABLR

Table 1 Comparison of general data between two groups

J] ] o AT AL FPL
mp % o Sifom IR (o) ’%;f =
X HE 2] 44 22 22 14(14,14) 170(165,175) 59.29+11.62 7 24 13
RN A 44 20 24 14(14,14) 165(161,170) 56.10+9.14 5 25 14
X/ 7/t fi 0.046 -0.884 -1.924 1.431 0.391
PlHE 0.831 0.377 0.054 0.156 0.823
2 F ik P HE E IS WU B AL e % Ak o735 37
. UREIZ SN . i 907 R A 6 B

211 XFMRAH SR R ISR, 2 /8, 14
A /7R, Z MR E Schroth B A = 4855 1E 57 1:
AT HHREL UG, FEMAFEUTNE O Fik
TR 25 U4 55 UL, 5 min/ YR . @ #E47 B
“ONHETR SISk 2T L5 min/IR . B R U B K

5 16035 5 [ R 8 O 00025 4
HEVAHERE AU (977 191, 40 min /YK
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JE 1K B A AT A 1) v 37 o7 L e e A 5 L
Tk SRR H/NE . @ BA ik S
TR AE T B Bk, DA B ik At A , SR
2 mine AR A B HEIE T HE 55 LS5 4% 422 T D I e 22
Mg T M UNAE 1522 5 0% 55 R g IE , I 25
AN K KO SEE , 1 2 Tk e AR
K3 min'™, B BEIUE A PH B 28 XU g A L B A
KIAHAT IR Ze BT 5 S 5 ORI A A UL 7 A
T PR VAT IR BB HON B 4 5 min,

2.1.2.3  BeEEEINGE  AEMY AREM 00 MY Y
b ST 7 RN 25, 30 min/¥k . Q@ A0 ER o ST A 45
YIS U B A RO, SO 2 S AT T 2, AR ik
SR AT T e T v, T PR T, T R I 4 R
EIAY T A o J3E fef BB 3 UBE 5 1 30 em A 437 B 3 L
4 A8 Sk, LUARYT IR LT AR /NG 1 T R 4k
HHEENE . TN, LUXUS IR g T4
SR B EODE R A PR — AR Bkl
i Al Al R A A T A T T e R R T A R
BRFFE LA . RBhE M 408 B REE 120 s
PRI AR 30 s, M 1 RITFRR, 24k, @ 1
FIMSE B4 H S ASE 8 T 1T 5 Ui 8 2 ORF R, 5L 48 2R
S SRS AR SO A 2R T R T M sk
U5 R S TR ER , P & v I R AT, JE g
P 2 E TS LS em &b, 8 B 48 ANGYY
PR B Al R TR M b, BTV SR K
PRHF KT BEMESRRGAT ™, P45 IS0 o 2 2 15 %
ik, LAASE T T AR /NG 7 B AT S 2 1 R
KB RIT I —F B T S —F B T, X
TR BB LA D AR R 2 2 mm, 2125
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FEAL B R B A LA, R SR AR e R R
120 s 45 1L AR K YISk KB 30 s, 0 1T RITRR 3L 40K .
@ M7 B v SE A N 2 < U R T I MO 55
FEREMAE T, 28 Y0y B T 7 ISR AL , AR
PR R E ok, VG YT I LSRR /N 7 REAT 4248 46
T VR E R SR A, FARE A el
T RS TR S R R R B A B R
RS AT, RE Bl i 4 AR R AT 120 s 458 Ik AR
45 K30 s, 1R, FR 4k
2.1.2.4  ETJEAR e SRS s IR R
AT GRads 2 T AR TR ) 4 o0k Wy B i T
BT, RE KT EE, ARk TR S v BEAR )
A B W AR AR B TR T A B
B 3N 2 3 2 57 BUIK T A e N B
10 min/¥X .
2.2 VR JTIE

BITHIRNAYT 4 7S, 0 SR FHUAE sk Ay
VEAR BTG VPAL 35 B 255 5 B3 AN Y 2
R BRI AT, 2R LA T SR A Ll A B
SEVPRE o PEMT T L2 AR ORI S
221 EEL5RTEbR PMSI

K HI MyoNet—=COW JJLHE A4 S A3 (b 1 ik
25 ) )R AE S5 L 1HD UL 5] (surface electromyogra-
phy,sEMG) , il it [ w7 B AF 347 70 B, SR AE 4 07
(root mean square, RMS) o FIr A3 BiF 58 X 2 #E i 47
TAHT Y O 2RI 56 ZE R ANy A, X HT 24 h N TSR
FUR 128, i 24 °C, E N REBER R 4. FRif
L AT U PRI WG A7 8+ 465 2 A i LR U A A ) 2
THEZE AT 2 em A, BIAESS LAY A7 E, H AR D0 F 0 i
A7 S HESS Ul AR — 3, 31X 24> H A 0 22 ] 7
2 2~3 em, HE UL LR BUE 5IH R 5,
SRS ARG Ty, BUE T 3, WF49E 2 kg BRI BHA
WM, G55 15 s, EIFAEER KR S s, il R LA 7
TR B EHESZ LAY sSEMGY . UL S EE T 31K,
HOEYE LA /0% 2% . PMSI4 4 RMS ,/RMS
PMSI 4% 3T 1 3755 L DA (4 8 B2 R FR P, PMSI<<1
FRRMS ,,<RMS,,,PMSI>13/R RMS ,,>RMS,,,"",
222 RELERTERR
2.2.2.1 Cobbffi &AM £ B2 1Y J5 ik, 1T
§ = 2 1 R Dl 02 A UV AR VA (- o <
FETEAL X ER e 4825 o 7 i e 00k X MEAR CED I
T AR ) WY v ME AR 2 T AR R 2 A% K
—HHZ, LI MBS L E L AR N
Cobb "),
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KA & R i B 1 s oty O, B IR IR <7, XU
HAYE, BB 2 EZE 907, ffr & 7 TR & 5
Jo ARG T 5 A A ) e R A A 3
K A e L TV A g e T, A0 R RN
C, ) BIHENE 3, LR 5 Ak o ROK -, 5 e R
B, BUBBCRD S K € 5% A B2 (angle of trunk rota-
tion, ATR) , BN ATR . #F ATR=5HOmi 1 Y&
iz s (R A0 22 4 S A 22 A5 552 3
200 B ATRAE , BUE R A , A 0 255 e g
23 SiEJik

fdi 71 SPSS 25.0 B fF i A7 Ge it A o3 B . %t
BRI T IEASTER SR , T VORI A IR 2540 A

(x+5) T ,AFEIES A HIM (P, Pys) 13278 531
BRI BE IR o HN TR RS S ES
O3 A R FFC X AE A ¢ K 56, AT A IE S A 217 3R
SRR 5 21 [R] oA i i TR A IE S AR R FH
ST REA K 56 , AFF A IES 0 R HAES UG 5
TEOTERER K EG . DLP<0.05 22 3 A Siit

3 & R

3.1 24197 i PMSIE LR

IRYTHT 2 41 PMSIHE L #E, 22 5% R4 it 24 X
(P>0.05) . S5iGI7 R0 LA, IRIT )5 2 41 PMSI{H Y
FEAR (P<<0.05) 5 3697 Jo 1 56 2 PMSI (B Lb X R 41 §F
AT 1(P<<0.05), W2,

x2 24887 EIEPMSIELL B[ M(P,,,P,,)]
Table 2 Comparison of PMSI values between two groups before and after treatment [M(P,,,P,;) ]

21 5 ik IBITHT BT e Z1H Pl
X M 2] 44 1.22(1.14,1.33) 1.12(1.09,1.17) -5.228 <0.01
52 44 1.29(1.19,1.40) 1.08(1.04,1.14) =5.777 <0.01
VAI:] -1.627 -3.071
P{E 0.104 0.020
3.2 24IRYT I Cobb fliLbE% FEAR (P<<0.05) ;3777 5 1058 41 Cobb 1 /N X B 4]

JRIT T 2 4 Cobb f HLHE , 2 R G T2 E X
(P>0.05). SIRITHTHLE,I6YT )G 2 4 Cobb f13Y

(P<0.05). W33,

xR3 245487781/5 Cobb FELLK[M(P,,P,,)]

Table 3 Comparison of Cobb angles between two groups before and after treatment [M(P,,,P.;) ]

21 5 %L BITH IEtid = Z1H P{H
Xt A ZH 44 14(12,17) 8.5(6,10) -5.793 <0.01
W oEd| 44 15(12,19) 5(2,9) -5.785 <0.01
ZiE -0.686 -3.177
P{H 0.493 0.010

3.3 24UV ATR fiEEEE 4 it it

T AT 2 4 ATR{H He A, 22 5 D08t i L (P>
0.05) . HiRJT AT AL, iBIT )5 2 40 ATR (HEIFE AT
(P<<0.05) ;{97 Jr i B 2 ATR {8 54 BREH LU AL, 22
FEGIHFEX(P>0.05), Wk4,

®4 2EBTTHIEATRERE[M(P,,P,,)]
Table 4 Comparison of ATR values between two groups
before and after treatment [M(P,,P,;) ]

45 B WITELS WRIYR/S 7 P
YR 44 6(5,7) 2(2,3) -5.815 <0.01
R 44 5(4,7) 2(1,3) -5.832 <0.01

Z14 -0.928 -2.643

P{E 0.354 0.080

Hh R e 2 3 o 4 A S JUL IR A A i e 5 T
VR IR A5 AL 23352021, PR AR 55 LAY R AR S
XA SRR E A A AT AR T [ A A
FE IR, ALS 3 P 55 L5 A X B 20 A1 2
i X ATS B EAT LA TG A o, Tl T Y ALET
2 )RR MM AY 1.6 5>, T AL ILET 2 S 18 4 Tt
2 55 RALT 4, UL 1] 2 7 T 0 ) B 7 3 1 oy T M1
= A% LR R R s A 9 s L LT
2 AR AR R 3 A R B T U 39 R RO AR A
B0 A Z A NUR BORESR | S BE I S K P 25 41
ZURAH A0 UL PR 5 B AT DR T L o 3
Ab T REAERLRIRZS . B RS DR T A
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SR HUE K B2 SF AT B mAEE Tk, Ll
ZL A BE AN o HRAE b B FRE X M0 55
VAT AR AE S, R FAILAR T B A T i ) 58 JRse 2
I SR Bz TR K, ik JIL A R 2R e i Bk
AR 0 B AL P R T Kt AR BT 7 A B XA R ) R
W] 3, AR T BRI AL 00 20 2 LA R HME ) 7
ST I N T S Ry A T NP S K e )
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A5, IR ARER R, A ) 58 T 14 LT 4
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Role of Sling Tuina Exercise Technique in Improving Paraspinal Muscle Asymmetry
in Patients with Adolescent Idiopathic Scoliosis
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ABSTRACT Objective To investigate the impact of technique of sling exercise with Tuina therapy on improving paravertebral
muscle asymmetry in patients with adolescent idiopathic scoliosis (AIS). Methods A total of 88 patients with AIS who met the in-
clusion criteria and received treatment at the Rehabilitation Department of the Second Affiliated Hospital of Shandong University of
Traditional Chinese Medicine from October 2021 to August 2023 were recruited for this study. They were randomly divided into
control group and experimental group, with 44 cases in each group. Routine rehabilitation training was performed in the control
group with reference to the German Schroth scoliosis three-dimensional corrective therapy, including manipulation to relax the con-
cave side of the paraspinal muscles, "hip bridge", and "small swallow fly" and other strength exercises. Schroth gymnastics included
"muscle column", "rotational sitting movement", "stretching exercise" with angular breathing. The experimental group was treated
with sling Tuina exercise technique which mainly included adjusting the position of the spine to restore the neutral position, the
methods of plucking, pressing and pushing and other techniques to act back and forth on the Governor vessel, bladder meridian and
the convex-concave side of the paravertebral muscle dialectical tonifying and reducing therapy, neutral position control training in
supine, prone and lateral position, trunk flexion, extension, rotation and lateral flexion closed chain movement training with the assis-
tance of sling equipment. Before treatment and after 4 weeks of treatment, the surface electromyography (SEMG) was used to mea-
sure the paraspinal muscles of the patients during standing weight-bearing position, and the root mean square (RMS) was calculated
and analyzed through the included software, and the paraspinal muscle symmetry index was calculated (PMSI=RMS_  /RMS_ . .);
Cobb's angle was used to assess the severity of the patients' scoliosis; and the angle of trunk rotation (ATR) was used to assess the de-
gree of rotation of the trunk. Results Before treatment, the PMSI values, Cobb's angle, and ATR values of the two groups were com-
pared, and the differences were not statistically significant (P>0.05). After 4 weeks of treatment, the PMSI values of the experimen-
tal group was 1.08 (1.04, 1.14), the Cobb's angle was 5 (2, 9)°, and the ATR value was 2 (1, 3)°, while the PMSI value of the control
group was 1.12 (1.09, 1.17), the Cobb's angle was 8.5 (6, 10)°, and the ATR value was 2 (2, 3)°. The intra-group comparison results
showed that the Cobb's angle and ATR values decreased in both groups after treatment (P<0.05), and PMSI values were closer to 1
(P<0.05). The intra-group comparison results showed that the improvement of PMSI value and Cobb's angle in the experimental
group was better than that in the control group after treatment, and the PMSI value was closer to 1 in the experimental group (P<
0.05), and the Cobb's angle was significantly lower (P<0.05); however, there was no statistically significant difference of the ATR
value between the two groups after treatment (P>0.05). Conclusion technique of sling exercise with Tuina therapy can effectively
improve the asymmetry of paravertebral muscles and achieve the orthopedic purpose of reducing the Cobb's angle and trunk rotation
angle of patients, which is recommended for clinical application.

KEY WORDS adolescent idiopathic scoliosis; technique of sling exercise with Tuina therapy; paravertebral muscles; asymmetry;
surface electromyography
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