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Manual Therapy for Wrist Pain: A Systematic Review and Meta-analysis
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Objectives : This study aimed to evaluate the effectiveness of manual therapy for wrist pain.

Methods : We searched electronic databases (PubMed, Embase, Cochrane, CAJ, KISS, RISS, NDSL, OASIS, and KMBASE) for
randomized controlled trials for manual therapy as a treatment for wrist pain.

Results : A total of 9 randomized controlled trials were selected and meta-analysis was conducted on 6 studies. Three studies with
different design of the intervention/control group were excluded from the meta-analysis. A high risk of bias was observed for both

performance bias and detection bias.

Conclusions : Our systematic review verified the clinical effect of manual therapy on wrist pain. Based on the results of this study, it is
expected that clinical studies on wrist diseases and high-level follow-up studies will be conducted.
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Fig. 1. PRISMA flowchart of trial selection process.
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Table ] . Data of Randomized Controlled Clinical Trials of Manual Therapy for Wrist Pain

First
Author  Disease Intervention Control Outcomes Results
(Year)
wu? Acute wrist ~ A: MT* B: External preparation 1. Efficacy rate 1.RR* 1.21[1.00, 1.46] P=0.05
(2002)  sprain (n=30) (n=30)
Zhao”? Distalradius A:MT+B  B: Exercise + 1. Grip strength 1. SMD** 0.41[-0.07, 0.88] P=0.09
(2017)  fracture (n=35) Fumigation (n=34) 2-1. PRWE': Pain 2-1. SMD -1.09[-1.84, -0.34] P=0.004
2-2. PRWE: Special activity 2-2. SMD -0.39[-0.86, 0.09] P=0.11
2-3. PRWE: General activity 2-3. SMD -0.44[-0.92, 0.04] P=0.07
2-4. PRWE: Total score 2-4. SMD -0.69[-1.17, -0.20] P=0.006
3. G-W wrist score' 3.RR 1.32[1.00, 1.76] P=0.05
4. SAS' 4. RR 0.81[0.40, 1.62] P=0.55
5. Efficacy rate 5. RR 1.00[0.95, 1.06] P=1.00
Mao'®  Wrist stiffness A: MT+B  B: Exercise + 1. Wrist function score 1. SMD 4.04[3.35, 4.74] P<0.00001
(2019)  after fracture (n=50) Fumigation (n=50) 2. Efficacy rate 2. RR 1.71]1.33, 2.21] P<0.0001

Tomruk™ Volar plating A: MT+B  B: Exercise (n=17) 1-1. PRWE: Pain 1-1. SMD -1.09[-1.84, -0.34] P=0.004
(2020)  of distal (n=15) 1-2. PRWE: Total score 1-2. SMD -1.30[-2.07, -0.53] P=0.0010
radius fracture 2.VAS'! 2. RR -1.32[-2.09, -0.54] P=0.0009

3.DASH'' 3. SMD -1.12[-1.88, -0.37] P=0.003
4-1. ROM¥; Wrist flexion 4-1. SMD 1.15[0.39, 1.91] P=0.003
4-2. ROM: Wrist extension ~ 4-2. SMD 2.47[1.52, 3.42] P<0.00001
4-3. ROM: supinator 4-3. SMD 4.50[0.39, 8.61] P=0.003
4-4, ROM: Ulnar deviation ~ 4-4. SMD 0.95 [0.21, 1.68] P=0.01
4-5. ROM: Radial deviation ~ 4-5. SMD 1.65 [0.83, 2.47] P<0.0001
5. Grip strength 5. SMD 0.82 [0.09, 1.54] P=0.03

Liang® Old softtissue A: MT+B  B:EA!! (n=46) 1. Efficacy rate 1. RR 1.50[1.13, 1.99] P=0.005

(2010)  injury of wrist (n=46)

Xiong® Sudeck's A:MT+B  B: AT'" (n=46) 1. Efficacy rate 1. RR 1.30[1.02, 1.66] P=0.04

(2013)  atrophy (n=46) 2.VAS 2. SMD -0.54[-0.95, -0.12] P=0.01
3. Dienst 3.RR 1.57[1.13, 2.17] P=0.007
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First
Author  Disease Intervention Control Outcomes Results
(Year)
Ye' Mild-to- A:MT B: AT (n=35) 1.VAS 1. SMD -0.50[-0.97, -0.03] P=0.04
(2015)  moderate +Warm-AT 2. Efficacy rate 2.RR 1.27[1.01, 1.59] P=0.04
CTS' (n=35)
Lu® Mild-to- A:MT+B  B: WT** (Shortwave 1-1. BCTQ''': Symptom  1-1. SMD -0.99[-1.40, -0.58] P<0.00001
(2018)  moderate (n=54) physiotherapy+ 1-2. BCTQ: Function 1-2. SMD -1.41]-1.85, -0.98] P<0.00001
CTS methylcobalamin) 2.VAS 2. RR -3.09[-3.66, -2.51] P<0.00001
(n=49) 3-1. SNAP™*: 3rd finger-wrist 3-1. SMD 0.87[0.47, 1.28] P<0.0001
3-2. SNAP: thumb-wrist 3-2. SMD 0.95[0.54, 1.36] P<0.00001
4-1. SNCV*: 3rd finger-wrist  4-1. SMD 0.98[0.57, 1.39] P<0.00001
4-2. SNCV: thumb-wrist 4-2. SMD 0.86[0.46, 1.27] P<0.0001
5.CMAP' ! 5. SMD 1.96[1.48, 2.43] P<0.00001
6. DML""1 6. SMD -0.73[-1.13, -0.33] P=0.0003
Cai*®  CTS A:MT B: WT (Block therapy+ 1. Efficacy rate 1. RR 1.22[1.03, 1.45] P=0.02
(2010) +warm-AT  drug medication)
(n=60) (n=38)

MT*: Manual therapy, CTS': Carpal tunnel syndrome, RR*: risk ratio, PRWES: Patient Rated Wrist Evaluation, G-W wrist score
I Gartland and Werley wrist score, SAS': self rating anxiety scale, SMD**: standard mean difference, VAS'': Visual Analog
Scale, DASH'': Disabilities of Arm, Shoulder and Hand, ROM*: Range of movement, EA'": Electroacupuncture, AT"":
Acupuncture, WT***: Western Treatment, BCTQ''": The Boston carpal tunnel questionnaire, SNAP***: score and
electrophysiological indexes of median nerve that including sensory nerve action potential, SNCV**: sensory nerve conduction
velocity, CMAP' ' compound muscle action potential, DML' *: distal motor latency
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SMD 0.53[95% CI 0.13, 0.93] P=0.009% S# %]
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o] ]3] RR 1.34[95% CI 1.16, 1.54] P<0.0001&

AR FoT w2 AReS HAFIAL o]

Risk Ratio
M-H. Random, 95% CI

Risk Ratio

1.71[1.33,2.21]
1.00 [0.95, 1.06]

1.31[0.36, 4.71]

01 02 05 1 2 5 10
MT+Exercise Exercise

Fig. 2. The meta-analysis of manual therapy+exercise versus exercise in efficacy rate.

MT+Exercise Exercise
Study or Subgroup Mean SD Total Mean SD Total Weight
Tomruk 2020 658 5.73 15 15.28 9.23 17 28.6%
Zhao 2017 -13.51 5.01 35 -10.24 439 34 70.4%
Total (95% CI) 50 51 100.0%

Heterogeneity: Tau®=0.00; Chi*= 0.78, df=1 (P=0.38), F= 0%
Test for overall effect: Z= 3.87 (P = 0.0001)

Std. Mean Difference
IV, Random, 95% Cl

Std. Mean Difference
IV, Random, 95% Cl

-1.09[1.84,-034 ——%——
-0.68 [-1.17,-0.20] —i—
-0.81[-1.21,-0.40] e
5 1 0 1 2

MT+Exercise Exercise

Fig. 3. The meta-analysis of manual therapy+exercise versus exercise in PRWE(Pain).
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A E3t st th(Higgins '=43%)(Fig. 6). £,  0.52[95% CI -0.83, —0.21] P=0.0012 SA&AL
VASE B7HHRE ob= 209 Ao tisl 4 = fott §F A9 Has e thFig. 7).
g A3t 7|8 gEo] gzl Bls SMD -

MT+Exercise Exercise Std. Mean Difference Std. Mean Difference
Study or Subgrouy Mean _SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% ClI
Tomruk 2020 912 848 15 2318 1204 17 37.6% -1.30 [-2.07,-0.53] —
Zhao 2017 -46.23 7.56 35 -4053 884 34 B624% -0.69[1.17,-0.20] ——
Total (95% CI) 50 51 100.0% -0.92 [-1.50, -0.33] -
Heterogeneity: Tau®= 0.08; Chi*=1.74, df= 1 (P = 0.19); I*= 43% _52 _51 ; 15 é
Test for overall effect: Z=3.08 (P=0.002) MT+Exercise Exercise
Fig. 4. The meta-analysis of manual therapy+exercise versus exercise in PRWE(Total score).
MT+Exercise Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _ SD Total Mean _SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Tomruk 2020 2405 852 15 1612 1023 17 30.1% 0.82[0.09, 1.54] L —
Zhao 2017 1492 11.57 35 11.36 369 34 69.9% 0.41 [-0.07, 0.88]
Total (95% Cl) 50 51 100.0% 0.53[0.13,0.93] -
Heterogeneity: Tau®= 0.00; Chi*= 0.85, df=1 (P = 0.36); F= 0% 5_2 _11 ) 1l 2!
Test for overall effect. Z=2.61 (P =0.009) MT+Exercise. Exercise
Fig. 5. The meta-analysis of manual therapy+exercise versus exercise in grip strength.
MT+AT AT Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight M-H, Random, 95% Cl M-H. Random, 95% CI
Liang 2010 39 46 26 46 257% 1.60[1.13,1.99] .
Xiong 2013 39 46 30 46 34.2% 1.30[1.02, 1.66] ——— . ——
Ye 2015 33 36 26 36 401% 1.27 [1.01,1.59] B E—
Total (95% CI) 128 128 100.0% 1.34[1.16, 1.54] "‘"
Total events 111 82
Heterogeneity: Tau®= 0.00; Chi*= 0.83, df= 2 (P = 0.63); F= 0% =u P D=T 115 2=
Test for overall effect Z= 3.98 (P < 0.0001) MT+AT AT
Fig. 6. The meta-analysis of manual therapy+acupuncture versus acupuncture in efficacy rate.
MT+AT AT Std. Mean Difference Stdl. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
¥iong 2013 201 203 46 316 222 46 560%  -054[F0.95-017 —— @ ——
Ye 2015 1.81 1.47 36 264 1.82 36 44.0% -0.50 }0.97,-0.03] ——— & ——
Total (95% Cl) 82 82 100.0% -0.52[-0.83,-0.21] "’"
Heterogeneity: Tau® = 0.00; Chi*= 0.02, df= 1 (P = 0.90); F=0% N o5 ! o 7

Testfor overall effect: Z= 3.26 (F = 0.001) MT+AT AT

Fig. 7. The meta-analysis of manual therapy+acupuncture versus acupuncture in VAS.
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Fig. 9. Risk of bias summary.
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