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Objectives This study aimed to systematically evaluate the clinical efficacy of Chuna
manual therapy (CMT) for adolescent idiopathic scoliosis (AlS). The primary focus was
on assessing improvements in Cobb angle correction, muscle function, and pulmo-
nary health outcomes while addressing limitations in previous studies, such as incon—
sistent definitions of interventions and protocol heterogeneity.

Methods A comprehensive literature search was conducted across 10 electronic
databases, including PubMed, Ovid-MEDLINE, EMBASE, Cochrane Library, CNKI,
ScienceON, KMCRIC, OASIS, RISS, and KISS. Studies were selected based on pre—
defined inclusion criteria (PICOS framework). Only randomized controlled trials
(RCTs) explicitly referring to “Chuna,” “Tuina,” or “H££” were included. The risk of bias
for all included RCTs was assessed using the Cochrane risk of bias tool, and a
meta—analysis was performed to synthesize outcomes.

Results Eight RCTs involving 464 patients met the inclusion criteria. CMT, either
alone or as part of combination therapies, demonstrated statistically significant im-
provements in Cobb angle correction (mean difference [MD] = -3.29; 95% confidence
interval [Cl]: =6.36, —0.22; p = 0.04) and clinical efficacy (risk ratio [RR] = 1.22; 95%
Cl: 1.13, 1.32; p { 0.00001). Improvements were also observed in muscle function
(AEMG ratio) and pulmonary health indicators (VC, FEV1/FVC, MVV). However, sig—
nificant heterogeneity (I = 95%) was noted for Cobb angle correction due to variations
in intervention protocols and evaluation periods.

Conclusions CMT appears to be a promising non—surgical treatment option for AIS,
offering benefits in spinal alignment, muscle function, and pulmonary health. Despite
these positive findings, the evidence is limited by protocol heterogeneity, incon-
sistent comparator groups, and a lack of geographic diversity in the included studies.
Future research should focus on standardized protocols, long-term outcomes, and
CMT's independent effects to establish evidence-based guidelines for its clinical use
in AIS management.
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1) Pubmed (n = 65)

3) Embase (n = 97)
4) Cochrane (n = 13)

Records identified through database searching (n = 346)

2) Ovid-MEDLINE (n = 105)

Identification 5) CAJ (n = 15)
6) ScienceON (n = 2)
7) KISS (n = 1)
8) OASIS (n = 8) Additional records identified
9) KMCRIC (n = 0) — through other sources
10) RISS (n = 40) = 13)
Records after duplicates (n = 279) removed (n = 80)
Screening
Records excluded (n = 244)
Recz:ﬂ: 52c7r;§ned — - Irrelevant to the topic (n = 224)
- Mismatched study design (n = 20)
. Reports not retrieved (n = 27)
Eligibility Reports S?:gilt 3f50)r retricval — - Inaccessible publication (n = 12)
- No valid control group (n = 15)
Included ‘ ‘ Studies included in qualitative synthesis (n = 8)

Fig. 1. Flow diagram of selection process.
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Table I. Comparison of Interventions and Outcomes in Adolescent Idiopathic Scoliosis (AIS) Across RCTs
- General data Intervention Treatment frequency
irst .
Author(y) Sex (n)(ya)lnd age Treatment Control Treatment period Main Qutcomes Result
Wang'” 10 ~ 20 A (n = 50) B (n = 50) A: every day * 5 wk 1. Cobb Angle 1. Cobb Angle (°)
(2014) (@ Sudden-traction Spinal 2. Clinical Efficacy A: 22.38 &4 7.97° — 20.31 4 4.73° (1 wk)
manipulation in four-dimensional B: 20 min/sess * — 1674 & 438° (3 wk) — 13.69 &
supine position traction bed (&t every day * 5 wk 5.51° (5 wk) (P < 0.05)
+ @ Traditional — PYLEZEFIIR) B: 22.97 & 8.01° — 22.83 £ 7.90° (1 wk)
Tuina 20.19 £ 6.20° (3 wk) — 18.19 £ 6.84°
loosening (5wk) (P < 0.05)
manipulation 2. Clinical Efficacy
A: 94.20% (49/50)
B: 88.00% (44/50)
Wei'? A) A (n = 58) B (n = 49) A: 1. Cobb Angle 1. Cobb Angle (°)
(2015) M =18, F = 40 @ Daoyin Milwaukee brace D 40 min/sess * 2. AEMG Ratio  A: 304 + 3.8° — 102 + 2.2° (12 mo) —
9.1 + 0.4 (mean) + @ Tuina 2x/d * until 3. Lung Function 12.0 £ 2.5° (24 mo) (P < 0.05)
+ 3 Acupotomy skeletal maturity (VC, FEVI/FVC, B: 31.6 + 3.1° — 9.0 + 2.0° (12 mo) — 7.9
B) @ 20-25 min/sess * MWVV) + 0.8° (24 mo) (P < 0.05)
M=10, F =39 2x/wk * 12 mo 2. AEMG Ratio
8.9 + 0.6 (mean) @ 1x/wk * 10 sess A: Reduced and tended to remain at 1 (6, 12,
18, 24 mo) (P < 0.05)
B: 22 hr/d * 12 mo B: Increased significantly (P < 0.05)
3. Pulmonary Function
A: Improved Significantly (12 mo) (P < 0.05)
B: Diminished (P < 0.05)
Yang'® A) A =42) B (n = 42) A: every day 1. Cobb Angle 1. Cobb Angle (°)
(2015) M=18, F =24 (@ Musculature ® Custom-made 2. Clinical Efficacy A: 32.2° — 5.8° (P < 0.05)
11 ~23 maassage (Tuina) brace B: ® 23 hr/id + B: 31.8° — 16.8°
+ (@ Bone-setting + @ Physical ® 30-60 min/d, 2. Clinical Efficacy (%)
B) therapy exercises 2 wk/course A: 95.23% (40/42) (P < 0.05)
M =16, F =26 B: 73.80% (31/42)
11 ~ 22
Du' A) A (n = 65) B (n = 58) A: 1. Lung function 1. Lung Function
(2016) M=22,F=43 (D Spinal balance ~Milwaukee brace (D 40 min/sess * (VC, FEVI/FVC, 1) VC
9.3 + 0.4 (mean) Exercise 2x/d * until MVV), A: 893 £ 89 — 941 + 9.8 (P < 0.05)
+ 2 Spinal skeletal maturity 2. AEMG ratio B: 90.5 + 9.9 — 85.2 + 84 (P < 0.05)
B) balance @ 20-25 min/sess * 2) FEV1/FVC
M =18, F =40 Manipulation 3x/wk * 12 mo A: 872+ 74 — 957 + 7.7 (P < 0.05)
8.9 £ 0.5 (mean) (Tuina) @ 1x/wk * 10 sess B: 89.0 £ 8.1 — 82.1 = 6.6 (P < 0.05)
+ (3 Acupotomy 3) MVV
B: 22 hr/d * 12 mo A: 685 £ 89 — 774 + 102 (P < 0.05)
B: 71.7 £ 9.8 — 66.3 + 8.2 (P < 0.05)
2. AEMG Ratio
A: Decreased towards 1
B: Increased, indicating imbalance
Luo'® A) A (n=37) B (n = 39) A: 1. Cobb Angle 1. Cobb Angle (°)
(2018) M=14F=23 (D Family gymnastic (D Family @ every day * 3 mo A: 1843 + 6.50° — 14.49 + 6.56° (P < 0.05)
12.68 + 1.53 training gymnastic ® 30 min/sess * B: 20.87 £ 9.69° — 18.51 = 9.54° (P < 0.05)
(mean) + @ Three- training 3x/wk * 12 wk
dimensional
B) massage B: every day * 3 mo
M=14F =25 therapy
12.18 + 1.59 (Tuina)
(mean)
Li"” M=43,F=37 A (n=40) B (n = 40) A: 2x/wk * 4 wk 1. Cobb Angle 1. Cobb Angle (°)
(2019) 11.27 £ 3.02 (D Tendon massage (3 Braces 2. Vertebral A: 32.75 + 8.49° — 5.03 + 3.10° (P < 0.05)
(mean) (Tuina) + @ Traction B: Rotation Angle B: 31.75 + 7.87° — 13.92 + 5.32° (P < 0.05)
+ @ Orthopedic treatment ® 23 hr/d * 4 wk Score 2. Vertebral Rotation Angle Score
therapy (CHRESR ) @ 30~60 min/d * 3. Bending Test  A: 6.39 + 222 — 235 + 1.13 (P < 0.05)
4 wk Score B: 6.44 + 2.37 — 4.11 + 1.58 (P < 0.05)

4. Clinical Efficacy

3. Bending Test Score

A: 6.78 £ 1.36 — 2.27 = 1.19 (P < 0.05)
B: 6.83 + 1.51 — 4.40 + 1.05 (P < 0.05)
4. Clinical Efficacy

A: 95.00% (38/40)

B: 75.00% (30/40)
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Table I. Continued

General data Intervention Treatment frequency
First Main Outcomes Result
Author(y)  Sex (n)(ye)ind age Treatment Control Treatment period
Xu'? A) A (n = 30) B (n = 30) A: 1x/d, 30 min/ 1. Cobb Angle 1. Cobb Angle (°)
(2022) M=8 F=22 Three-step Schroth exercise session * 8§ wk 2. SRS-22 Score  A: 21.70 £ 2.26° — 12.47 £ 3.13° (P < 0.05)
12.37 £ 1.25 seven-method therapy 3. Muscle Strength B: 21.30 + 1.93° — 14.17 + 1.32° (P < 0.05)
(mean) massage (Tuina) B: 1x/d, 30 min/ 4. ROM 2. SRS-22 Score
session * 8 wk 5. Clinical Efficacy A: 69.00 = 1.50 — 89.07 + 1.44 (P < 0.05)
B) B: 69.10 = 0.89 — 83.03 £ 1.16 (P < 0.05)
M=10, F =20 3. Muscle Strength
1257 £ 1.3 1) Flexion
(mean) A: 22373 + 89.43 — 335.54 + 90.16 (P <
0.001)
B: 216.86 + 97.89 — 330.89 + 75.64 (P <
0.001)
2) Extension
A: 364.16 + 153.26 — 586.89 + 143.56 (P <
0.001)
B: 358.19 + 146.89 — 456.78 + 140.25 (P <
0.001)
4. ROM
1) Flexion
A: 4221 £ 2.59 — 5091 £ 5.21 (P < 0.001)
B: 41.23 + 249 — 43.14 + 477 (P < 0.001)
2) Extension
A: 1643 £ 0.78 — 21.85 + 1.19 (P < 0.001)
B: 16.36 + 0.88 — 18.32 + 1.34 (P < 0.001)
5. Clinical Efficacy
A: 93.33% (28/30)
B: 73.33% (22/30)
Yan'® A) A (n = 30) B (n = 30) A: Alternating 2x/wk 1. Cobb Angle 1. Cobb Angle (°)
(2024) M=12, F =18 @ Orthopedic D Orthopedic * 16 wk 2. Back Tilt A: 19.67 £ 6.53° — 12.63 + 3.51° (P <
145 £ 24 massage massage 3. CSVL-C7PL 0.001)
(mean) (Tuina) (Tuina) B: Distance B: 19.56 + 6.32° — 15.12 + 4.45° (P <0.01)
+ @ Fire dragon + @ Fire dragon (@ 30 min/sess * 4, Nash-Moe C: 19.31 + 6.74° — 14.93 + 4.37° (P < 0.01)
B) pot pot 2x/wk * 16 wk Vertebral 2. Back Tilt
M=11,F=19 + @ Schroth @ 30 min/sess * Rotation Degree A: 7.04 + 2.02° — 4.96 + 1.75° (P < 0.001)
147 £ 22 therapy C (n = 30) 2x/wk * 16 wk 5. Surface EMG ~ B: 7.07 £ 1.93° — 594 + 1.86° (P < 0.05)
(mean) ® Schroth therapy C: 2x/wk * 16 wk RMS Values C: 698 + 1.95° — 6.01 + 1.82° (P < 0.05)
6. Clinical Efficacy 3. CSVL-C7PL Distance
C) A: 11.33 +£ 410 — 5.78 + 2.71 (P < 0.001)
M=14,F =16 B: 11.31 + 4.15 — 7.46 + 3.18 (P < 0.001)
14.8 £ 2.2 C: 1125 + 417 — 7.53 + 3.34 (P < 0.001)
(mean) 4. Nash-Moe Vertebral Rotation Degree

(post-treatment)

A: 18 patients at grade 0, 10 at grade 1, 2 at
grade 2 (P < 0.001)

B: 10 patients at grade 0, 15 at grade 1, 5 at
grade 2 (P < 0.001)

C: 11 patients at grade 0, 13 at grade 1, 6 at
grade 2 (P < 0.001)

5. Surface EMG RMS Value

1) Concave Side

A: 61.54 £ 9.49 — 73.26 + 11.31 (P < 0.001)

B: 61.76 £ 991 — 67.14 = 10.28 (P < 0.05)

C: 62.03 £ 9.72 — 67.53 + 10.47 (P < 0.05)

2) Convex Side

A: 7311 + 1096 — 74.05 + 12.27

B: 72.23 £ 10.57 — 73.16 = 11.94

C: 71.85 £ 11.03 — 7348 + 12.11

6. Clinical Efficacy

A: 96.67% (29/30)

1 76.67% (23/30)

: 80.00% (24/30)

Qw

AEMG: Average Electromyography, C7PL: C7 Plumb Line, CSVL: Central Sacral Vertical Line, d: Day, EMG: Electromyography, F: Female, FEV1/FVC: Forced Expiratory
Volume in 1 second / Forced Vital Capacity, hr: Hour, M: Male, min: Minute, mo: Month, MVV: Maximum Voluntary Ventilation, n: Sample Size, RMS: Root Mean Square,
ROM: Range of Motion, sess: Session, SRS-22: Scoliosis Research Society-22 questionnaire, VC: Vital Capacity, wk: Week, x: Time
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Appendix A. Search Formulas According to Each Database
(1) Pubmed

B FEE

fol

1 ((((scoliosisiMeSH Terms]) OR (scoliosis[Title/Abstract])) OR (“Lateral spinal curvature”[Title/Abstract])) OR (“Spinal Curvature
disorder*”’[Title/Abstract])) OR (“Idiopathic scoliosis”[Title/Abstract])

2 ((((((Pediatric*[ Title/Abstract]) OR (Adolescent*|Title/Abstract])) OR (Juvenile*[Title/Abstract])) OR (Child*[Title/Abstract])) OR
(Minor*[Title/Abstract])) OR (Youth*[Title/Abstract])) OR (teenager®[Title/Abstract])

3 ((((chuna*[Title/Abstract]) OR (tuina*[Title/Abstract])) OR (Musculoskeletal Manipulationsf]MeSH Terms])) OR (manual therapy
[Title/Abstract])) OR (massage|Title/Abstract])

4 #1 AND #2 AND #3

(2) CAJ

e FEE

(TRA="FPHERFEEBTRMZ” OR TKA=FHMEBHE OR TKA=FHKE OR TKA=“/NLHFFM™ OR TKA=)LEFH
Z° OR TKA="scoliosis’ OR TKA=Lateral spinal curvature’ OR TKA="Idiopathic scoliosis’) AND (TKA=‘F 44 OR TKA=‘JL
# OR TKA=‘fJL’ OR TKA="JLEEH OR TKA="REMHEAN OR TKA="KHHEAN" OR TKA="AH)LE’ OR TKA= KB’
OR TKA=#HHHM OR TKA=‘Pediatric’ OR TKA=‘Adolescent’) AND (TKA="{#5#: OR TKA=#%" OR TKA=4£F> OR
TKA=4%E OR TKA=‘chuna’ OR TKA=‘tuina® OR TKA=‘chinese massage’) AND (TKA=‘randomized controlled trial’ OR
TKA=REHLIFIRIHEE OR TKA=‘random*”)




