
Cochrane Database of Systematic Reviews

Exercise andmobilisation interventions for carpal tunnel

syndrome (Review)

Page MJ, O’Connor D, Pitt V, Massy-Westropp N

PageMJ, O’Connor D, Pitt V, Massy-Westropp N.

Exercise and mobilisation interventions for carpal tunnel syndrome.

Cochrane Database of Systematic Reviews 2012, Issue 6. Art. No.: CD009899.

DOI: 10.1002/14651858.CD009899.

www.cochranelibrary.com

Exercise andmobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://www.cochranelibrary.com


T A B L E O F C O N T E N T S

1HEADER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2PLAIN LANGUAGE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3SUMMARY OF FINDINGS FOR THE MAIN COMPARISON . . . . . . . . . . . . . . . . . . .
6BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Figure 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

28DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
29AUTHORS’ CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
30ACKNOWLEDGEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
30REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
34CHARACTERISTICS OF STUDIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
86DATA AND ANALYSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Analysis 1.1. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL, Outcome
1 Short-term overall improvement (3 months or less). . . . . . . . . . . . . . . . . . . . . 105

Analysis 1.2. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL, Outcome
2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less). . . . . . . . . . . . . 105

Analysis 1.3. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL, Outcome
3 Short-term improvement in functional ability (hand function) (3 months or less). . . . . . . . . . . 106

Analysis 1.4. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL, Outcome
4 Short-term improvement in functional ability (upper limb tension test) (3 months or less). . . . . . . 106

Analysis 1.5. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL, Outcome
5 Short-term improvement in functional ability (active wrist flexion (degrees)) (3 months or less). . . . . . 107

Analysis 1.6. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL, Outcome
6 Short-term improvement in functional ability (active wrist extension (degrees)) (3 months or less). . . . . 107

Analysis 1.7. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL, Outcome
7 Need for surgery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

Analysis 2.1. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,
Outcome 1 Short-term overall improvement (3 months or less). . . . . . . . . . . . . . . . . 108

Analysis 2.2. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,
Outcome 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less). . . . . . . . . 109

Analysis 2.3. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,
Outcome 3 Short-term improvement in functional ability (hand function) (3 months or less). . . . . . . 109

Analysis 2.4. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,
Outcome 4 Short-term improvement in functional ability (upper limb tension test) (3 months or less). . . . 110

Analysis 2.5. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,
Outcome 5 Short-term improvement in functional ability (active wrist flexion (degrees)) (3 months or less). . 110

Analysis 2.6. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,
Outcome 6 Short-term improvement in functional ability (active wrist extension (degrees)) (3 months or less). 111

Analysis 2.7. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,
Outcome 7 Need for surgery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

Analysis 3.1. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 1 Short-term overall
improvement (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . 112

Analysis 3.2. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 2 Short-term
improvement in CTS symptoms (VAS pain) (3 months or less) Symptoms. . . . . . . . . . . . . . 112

Analysis 3.3. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 3 Short-term
improvement in functional ability (hand function) (3 months or less). . . . . . . . . . . . . . . 113

iExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 3.4. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 4 Short-term
improvement in functional ability (upper limb tension test) (3 months or less). . . . . . . . . . . . 113

Analysis 3.5. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 5 Short-term
improvement in functional ability (active wrist flexion (degrees)) (3 months or less). . . . . . . . . . 114

Analysis 3.6. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 6 Short-term
improvement in functional ability (active wrist extension (degrees)) (3 months or less). . . . . . . . . . 114

Analysis 3.7. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 7 Need for
surgery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

Analysis 4.1. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 1 Short-term overall improvement (3 months or less). . . . . 115

Analysis 4.2. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

Analysis 4.3. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 3 Short-term improvement in CTS symptoms (Levine) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

Analysis 4.4. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 4 Short-term improvement in functional ability (Levine) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Analysis 4.5. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 5 Short-term improvement in functional ability (grip strength) (3
months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

Analysis 4.6. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 6 Short-term improvement in functional ability (pinch strength
opposition) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

Analysis 4.7. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 7 Short-term improvement in functional ability (pinch strength key) (3
months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Analysis 4.8. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 8 Short-term improvement in functional ability (extension range of
movement) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

Analysis 4.9. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 9 Short-term improvement in functional ability (flexion range of
movement) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

Analysis 4.10. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 10 Short-term improvement in distal sensory latency (ms) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Analysis 4.11. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD
SOFT TISSUE MOBILISATION, Outcome 11 Short-term improvement in distal motor latency (ms) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

Analysis 5.1. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE
MASSAGE, Outcome 1 Short-term improvement in CTS symptoms (Levine) (3 months or less). . . . . . 123

Analysis 5.2. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE
MASSAGE, Outcome 2 Short-term improvement in functional ability (Levine) (3 months or less). . . . . 124

Analysis 5.3. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE
MASSAGE, Outcome 3 Short-term improvement in functional ability (isometric grip strength) (3 months or less). 125

Analysis 5.4. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE
MASSAGE, Outcome 4 Short-term improvement in functional ability (isometric pinch strength) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Analysis 5.5. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE
MASSAGE, Outcome 5 Short-term improvement in functional ability (Grooved pegboard test) (3 months or less). 127

Analysis 6.1. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 1 Short-term improvement in CTS symptoms (Phalen’s sign) (3 months or less). . . . . . . . 127

iiExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 6.2. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 2 Short-term improvement in CTS symptoms (Tinel’s sign) (3 months or less). . . . . . . . . 128

Analysis 6.3. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 3 Short-term improvement in CTS symptoms (Levine) (3 months or less). . . . . . . . . . 129

Analysis 6.4. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 4 Short-term improvement in functional ability (Levine) (3 months or less). . . . . . . . . . 129

Analysis 6.5. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 5 Short-term improvement in functional ability (grip strength (kg)) (3 months or less). . . . . . 130

Analysis 6.6. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 6 Short-term improvement in functional ability (pinch strength (kg)) (3 months or less). . . . . 130

Analysis 6.7. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 7 Short-term improvement in functional ability (static two-point discrimination (mm)) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Analysis 6.8. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 8 Short-term improvement in median nerve sensory distal latency (3 months or less). . . . . . 131

Analysis 6.9. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 9 Short-term improvement in median nerve motor distal latency (3 months or less). . . . . . . 132

Analysis 6.10. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 10 Short-term improvement in median-ulnar sensory distal latency (3 months or less). . . . . . 132

Analysis 6.11. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT,
Outcome 11 Long-term improvement in CTS symptoms (satisfaction) (>3 months). . . . . . . . . . 133

Analysis 7.1. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 1 Short-term improvement in CTS symptoms (symptom total point) (3 months or less). 133

Analysis 7.2. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 2 Short-term improvement in CTS symptoms (Tinel’s test) (3 months or less). . . . 134

Analysis 7.3. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 3 Short-term improvement in CTS symptoms (Phalen’s test) (3 months or less). . . 134

Analysis 7.4. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 4 Short-term improvement in CTS symptoms (Compression test) (3 months or less). 135

Analysis 7.5. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 5 Short-term improvement in CTS symptoms (Reverse Phalen’s test) (3 months or less). 135

Analysis 7.6. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 6 Short-term improvement in functional ability (functional status score) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

Analysis 7.7. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 7 Short-term improvement in functional ability (two-point discrimination) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

Analysis 7.8. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID
INJECTION, Outcome 8 Long-term improvement in CTS symptoms (patient satisfaction) (>3 months). . . 137

Analysis 8.1. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 1 Short-term improvement in CTS
symptoms (symptom total point) (3 months or less). . . . . . . . . . . . . . . . . . . . . 137

Analysis 8.2. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 2 Short-term improvement in CTS
symptoms (Tinel’s test) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . 138

Analysis 8.3. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 3 Short-term improvement in CTS
symptoms (Phalen’s test) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . 138

Analysis 8.4. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 4 Short-term improvement in CTS
symptoms (Reverse Phalen’s test) (3 months or less). . . . . . . . . . . . . . . . . . . . . 139

iiiExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 8.5. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 5 Short-term improvement in CTS
symptoms (Compression test) (3 months or less). . . . . . . . . . . . . . . . . . . . . . 139

Analysis 8.6. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 6 Short-term improvement in functional
ability (functional status score) (3 months or less). . . . . . . . . . . . . . . . . . . . . . 140

Analysis 8.7. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 7 Short-term improvement in functional
ability (two-point discrimination) (3 months or less). . . . . . . . . . . . . . . . . . . . . 140

Analysis 8.8. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID
INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 8 Long-term improvement in CTS
symptoms (patient satisfaction) (>3 months). . . . . . . . . . . . . . . . . . . . . . . . 141

Analysis 9.1. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 1 Short-term improvement
in CTS symptoms (VAS pain) (3 months or less). . . . . . . . . . . . . . . . . . . . . . 141

Analysis 9.2. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 2 Short-term improvement
in CTS symptoms (Levine) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . 142

Analysis 9.3. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 3 Short-term improvement
in CTS symptoms (Phalen’s sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . 143

Analysis 9.4. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 4 Short-term improvement
in CTS symptoms (Tinel’s sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . . 144

Analysis 9.5. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 5 Short-term improvement
in functional ability (Levine) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . 145

Analysis 9.6. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 6 Short-term improvement
in functional ability (hand grip strength) (3 months or less). . . . . . . . . . . . . . . . . . . 146

Analysis 9.7. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 7 Short-term improvement
in functional ability (pinch strength) (3 months or less). . . . . . . . . . . . . . . . . . . . 147

Analysis 9.8. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 8 Short-term improvement
in motor distal latency (ms) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . 148

Analysis 9.9. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 9 Short-term improvement
in sensory distal latency (ms) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . 149

Analysis 9.10. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND
PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 10 Long-term improvement
in CTS symptoms (>3 months). . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

Analysis 10.1. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 1 Short-term improvement in CTS symptoms (VAS
pain) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

Analysis 10.2. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 2 Short-term improvement in CTS symptoms (Levine)
(3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Analysis 10.3. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 3 Short-term improvement in CTS symptoms (Phalen’s
sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

ivExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 10.4. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 4 Short-term improvement in CTS symptoms (Tinel’s
sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

Analysis 10.5. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 5 Short-term improvement in functional ability
(Levine) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

Analysis 10.6. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 6 Short term improvement in functional ability (hand
grip strength) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

Analysis 10.7. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 7 Short term improvement in functional ability (pinch
strength) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

Analysis 10.8. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 8 Short term improvement in motor distal latency (ms)
(3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154

Analysis 10.9. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 9 Short-term improvement in sensory distal latency
(ms) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Analysis 10.10. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS
THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 10 Long-term improvement in CTS symptoms (>3
months). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Analysis 11.1. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 1 Short-term improvement in CTS symptoms
(pressure pain (MVAS)) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . 156

Analysis 11.2. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 2 Short-term improvement in CTS symptoms
(temporal summation (MVAS)) (3 months or less). . . . . . . . . . . . . . . . . . . . . . 156

Analysis 11.3. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 3 Short-term improvement in CTS symptoms (usual
pain (NRS)) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Analysis 11.4. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 4 Short-term improvement in CTS symptoms
(clinical pain (MVAS)) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . 157

Analysis 11.5. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 5 Short-term improvement in CTS symptoms
(thermal pain (MVAS)) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . 158

Analysis 11.6. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 6 Short-term improvement in functional ability
(DASH questionnaire) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . 158

Analysis 11.7. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 7 Short-term improvement in functional ability (grip
strength) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Analysis 11.8. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 8 Short-term improvement in motor distal latency
(ms) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Analysis 11.9. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”
NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 9 Short-term improvement in combined sensory
index (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

Analysis 12.1. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION
VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 1 Short-term
improvement in CTS symptoms (Levine symptom severity score) (3 months or less). . . . . . . . . . 160

vExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 12.2. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION
VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 2 Short-term
improvement in functional ability (Levine functional status score) (3 months or less). . . . . . . . . . 161

Analysis 12.3. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION
VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 3 Short-term
improvement in functional ability (DASH score) (3 months or less). . . . . . . . . . . . . . . . 161

Analysis 12.4. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION
VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 4 Short-term
improvement in functional ability (neurodynamic irritability of median nerve (R1, °)) (3 months or less). . . 162

Analysis 13.1. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 1 Short-term improvement in CTS symptoms (VAS pain) (3
months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

Analysis 13.2. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 2 Short-term improvement in CTS symptoms (Levine symptom
status score) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Analysis 13.3. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 3 Short-term improvement in functional ability (Levine functional
status score) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Analysis 13.4. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 4 Short-term improvement in functional ability (DASH score) (3
months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

Analysis 13.5. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 5 Short-term improvement in health-related quality of life
(WHOQOLF Physical Domain score) (3 months or less). . . . . . . . . . . . . . . . . . . 164

Analysis 13.6. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 6 Short-term improvement in health-related quality of life
(WHOQOLF Psychologic Domain score) (3 months or less). . . . . . . . . . . . . . . . . . 165

Analysis 13.7. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 7 Short-term improvement in health-related quality of life
(WHOQOLF Social Domain score) (3 months or less). . . . . . . . . . . . . . . . . . . . 165

Analysis 13.8. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
SPLINT PLUS PARAFFIN THERAPY, Outcome 8 Short-term improvement in health-related quality of life
(WHOQOLF Environmental Domain score) (3 months or less). . . . . . . . . . . . . . . . . 166

Analysis 14.1. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 1 Short-term
improvement in CTS symptoms (VAS pain) (3 months or less). . . . . . . . . . . . . . . . . 166

Analysis 14.2. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 2 Short-term
improvement in CTS symptoms (Levine symptom status score) (3 months or less). . . . . . . . . . . 167

Analysis 14.3. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 3 Short-term
improvement in functional ability (Levine functional status score) (3 months or less). . . . . . . . . . 167

Analysis 14.4. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 4 Short-term
improvement in functional ability (DASH score) (3 months or less). . . . . . . . . . . . . . . . 168

Analysis 14.5. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 5 Short-term
improvement in health-related quality of life (WHOQOLF Physical Domain score) (3 months or less). . . . 168

Analysis 14.6. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 6 Short-term
improvement in health-related quality of life (WHOQOLF Psychologic Domain score) (3 months or less). . 169

viExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 14.7. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 7 Short-term
improvement in health-related quality of life (WHOQOLF Social Domain score) (3 months or less). . . . . 169

Analysis 14.8. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS
TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 8 Short-term
improvement in health-related quality of life (WHOQOLF Environmental Domain score) (3 months or less). 170

Analysis 15.1. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 1 Short-term improvement in CTS symptoms (VAS
pain) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

Analysis 15.2. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 2 Short-term improvement in CTS symptoms (Levine
symptom status score) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . 171

Analysis 15.3. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 3 Short-term improvement in functional ability (Levine
functional status score) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . 171

Analysis 15.4. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 4 Short-term improvement in functional ability (DASH
score) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

Analysis 15.5. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 5 Short-term improvement in health-related quality of
life (WHOQOLF Physical Domain score) (3 months or less). . . . . . . . . . . . . . . . . . 172

Analysis 15.6. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 6 Short-term improvement in health-related quality of
life (WHOQOLF Psychologic Domain score) (3 months or less). . . . . . . . . . . . . . . . . 173

Analysis 15.7. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 7 Short-term improvement in health-related quality of
life (WHOQOLF Social Domain score) (3 months or less). . . . . . . . . . . . . . . . . . . 173

Analysis 15.8. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY
VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 8 Short-term improvement in health-related quality of
life (WHOQOLF Environmental Domain score) (3 months or less). . . . . . . . . . . . . . . . 174

Analysis 16.1. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 1 Short term overall improvement (no
pathological finding on NCS) (3 months or less). . . . . . . . . . . . . . . . . . . . . . 174

Analysis 16.2. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 2 Short-term improvement in CTS symptoms
(VAS pain 0 to 10) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . 175

Analysis 16.3. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 3 Short-term improvement in CTS symptoms
(Phalen’s sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . 175

Analysis 16.4. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 4 Short-term improvement in CTS symptoms
(Tinel’s sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

Analysis 16.5. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 5 Short-term improvement in functional ability
(grip strength (kg)) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . 176

Analysis 16.6. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 6 Short-term improvement in functional ability
(pinch strength (kg)) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . 177

Analysis 16.7. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 7 Short-term improvement in functional ability
(motor function of abductor pollicis brevis muscle) (3 months or less). . . . . . . . . . . . . . . 177

viiExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 16.8. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 8 Short-term improvement in functional ability
(two-point discrimination test) (3 months or less). . . . . . . . . . . . . . . . . . . . . . 178

Analysis 16.9. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION
VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 9 Short-term improvement in functional ability
(light-touch deep-pressure sense) (3 months or less). . . . . . . . . . . . . . . . . . . . . 178

Analysis 17.1. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 1 Adverse effects. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

Analysis 17.2. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 2 Short-term improvement in CTS symptoms (CTOA physical distress) (3 months or less). . . . 179

Analysis 17.3. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 3 Short-term improvement in CTS symptoms (CTOA mental distress) (3 months or less). . . . . 180

Analysis 17.4. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 4 Short-term improvement in CTS symptoms (vibrometric threshold of finger sensation) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Analysis 17.5. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 5 Short-term improvement in functional ability (HAND) (3 months or less). . . . . . . . . 181

Analysis 17.6. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 6 Short-term improvement in functional ability (SF-36 Body pain) (3 months or less). . . . . . 181

Analysis 17.7. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 7 Short-term improvement in functional ability (SF-36 Global) (3 months or less). . . . . . . 182

Analysis 17.8. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 8 Short-term improvement in functional ability (SF-36 Role physical) (3 months or less). . . . . 182

Analysis 17.9. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT,
Outcome 9 Short-term improvement in median nerve motor wrist (onset) latency (ms) (3 months or less). . . 183

Analysis 17.10. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS
SPLINT, Outcome 10 Short-term improvement in median nerve sensory digit 2 latency (ms) (3 months or less). 183

Analysis 17.11. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS
SPLINT, Outcome 11 Short-term improvement in median nerve sensory digit 3 latency (ms) (3 months or less). 184

Analysis 17.12. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS
SPLINT, Outcome 12 Short-term improvement in median nerve sensory palm (peak) latency (ms) (3 months or
less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

Analysis 18.1. Comparison 18 YOGA VERSUS SPLINT, Outcome 1 Short-term improvement in CTS symptoms (VAS
Pain) (3 month or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

Analysis 18.2. Comparison 18 YOGA VERSUS SPLINT, Outcome 2 Short-term improvement in CTS symptoms (sleep
disturbance) (3 months or less. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Analysis 18.3. Comparison 18 YOGA VERSUS SPLINT, Outcome 3 Short-term improvement in CTS symptoms (Tinel’s
sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Analysis 18.4. Comparison 18 YOGA VERSUS SPLINT, Outcome 4 Short-term improvement in CTS symptoms (Phalen’s
sign) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Analysis 18.5. Comparison 18 YOGA VERSUS SPLINT, Outcome 5 Short-term improvement in functional ability (grip
strength) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Analysis 18.6. Comparison 18 YOGA VERSUS SPLINT, Outcome 6 Short-term improvement in median nerve motor
distal latency (ms) (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . 188

Analysis 18.7. Comparison 18 YOGA VERSUS SPLINT, Outcome 7 Short-term improvement in median nerve sensory
distal latency (3 months or less). . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

188ADDITIONAL TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
189APPENDICES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
192CONTRIBUTIONS OF AUTHORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
193DECLARATIONS OF INTEREST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
193SOURCES OF SUPPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
193DIFFERENCES BETWEEN PROTOCOL AND REVIEW . . . . . . . . . . . . . . . . . . . . .
194NOTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

viiiExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



194INDEX TERMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ixExercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



[Intervention Review]

Exercise and mobilisation interventions for carpal tunnel
syndrome

Matthew J Page1, Denise O’Connor1, Veronica Pitt2, Nicola Massy-Westropp3

1School of Public Health & Preventive Medicine, Monash University, Melbourne, Australia. 2National Trauma Research Institute, The
Alfred Hospital, Monash University, Melbourne, Australia. 3Health Sciences, University of South Australia, Adelaide, Australia

Contact address: Matthew J Page, School of Public Health & Preventive Medicine, Monash University, The Alfred Centre, 99 Com-
mercial Road, Melbourne, Victoria, 3004, Australia. matthew.page@monash.edu.

Editorial group: Cochrane Neuromuscular Group.
Publication status and date: New, published in Issue 6, 2012.

Citation: Page MJ, O’Connor D, Pitt V, Massy-Westropp N. Exercise and mobilisation interventions for carpal tunnel syndrome.
Cochrane Database of Systematic Reviews 2012, Issue 6. Art. No.: CD009899. DOI: 10.1002/14651858.CD009899.

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

A B S T R A C T

Background

Non-surgical treatment, including exercises and mobilisation, has been offered to people experiencing mild to moderate symptoms
arising from carpal tunnel syndrome (CTS). However, the effectiveness and duration of benefit from exercises and mobilisation for this
condition remain unknown.

Objectives

To review the efficacy and safety of exercise and mobilisation interventions compared with no treatment, a placebo or another non-
surgical intervention in people with CTS.

Search methods

We searched the Cochrane Neuromuscular Disease Group Specialised Register (10 January 2012), CENTRAL (2011, Issue 4), MED-
LINE (January 1966 to December 2011), EMBASE (January 1980 to January 2012), CINAHL Plus (January 1937 to January 2012),
and AMED (January 1985 to January 2012).

Selection criteria

Randomised or quasi-randomised controlled trials comparing exercise or mobilisation interventions with no treatment, placebo or
another non-surgical intervention in people with CTS.

Data collection and analysis

Two review authors independently assessed searches and selected trials for inclusion, extracted data and assessed risk of bias of the
included studies. We calculated risk ratios (RR) and mean differences (MD) with 95% confidence intervals (CIs) for primary and
secondary outcomes of the review. We collected data on adverse events from included studies.

Main results

Sixteen studies randomising 741 participants with CTS were included in the review. Two compared a mobilisation regimen to a no
treatment control, three compared one mobilisation intervention (for example carpal bone mobilisation) to another (for example
soft tissue mobilisation), nine compared nerve mobilisation delivered as part of a multi-component intervention to another non-
surgical intervention (for example splint or therapeutic ultrasound), and three compared a mobilisation intervention other than nerve
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mobilisation (for example yoga or chiropractic treatment) to another non-surgical intervention. The risk of bias of the included studies
was low in some studies and unclear or high in other studies, with only three explicitly reporting that the allocation sequence was
concealed, and four reporting blinding of participants. The studies were heterogeneous in terms of the interventions delivered, outcomes
measured and timing of outcome assessment, therefore, we were unable to pool results across studies. Only four studies reported the
primary outcome of interest, short-term overall improvement (any measure in which patients indicate the intensity of their complaints
compared to baseline, for example, global rating of improvement, satisfaction with treatment, within three months post-treatment).
However, of these, only three fully reported outcome data sufficient for inclusion in the review. One very low quality trial with 14
participants found that all participants receiving either neurodynamic mobilisation or carpal bone mobilisation and none in the no
treatment group reported overall improvement (RR 15.00, 95% CI 1.02 to 220.92), though the precision of this effect estimate is very
low. One low quality trial with 22 participants found that the chance of being ’satisfied’ or ’very satisfied’ with treatment was 24%
higher for participants receiving instrument-assisted soft tissue mobilisation compared to standard soft tissue mobilisation (RR 1.24,
95% CI 0.89 to 1.75), though participants were not blinded and it was unclear if the allocation sequence was concealed. Another very
low-quality trial with 26 participants found that more CTS-affected wrists receiving nerve gliding exercises plus splint plus activity
modification had no pathologic finding on median and ulnar nerve distal sensory latency assessment at the end of treatment than
wrists receiving splint plus activity modification alone (RR 1.26, 95% CI 0.69 to 2.30). However, a unit of analysis error occurred
in this trial, as the correlation between wrists in participants with bilateral CTS was not accounted for. Only two studies measured
adverse effects, so more data are required before any firm conclusions on the safety of exercise and mobilisation interventions can be
made. In general, the results of secondary outcomes of the review (short- and long-term improvement in CTS symptoms, functional
ability, health-related quality of life, neurophysiologic parameters, and the need for surgery) for most comparisons had 95% CIs which
incorporated effects in either direction.

Authors’ conclusions

There is limited and very low quality evidence of benefit for all of a diverse collection of exercise and mobilisation interventions
for CTS. People with CTS who indicate a preference for exercise or mobilisation interventions should be informed of the limited
evidence of effectiveness and safety of this intervention by their treatment provider. Until more high quality randomised controlled trials
assessing the effectiveness and safety of various exercise and mobilisation interventions compared to other non-surgical interventions
are undertaken, the decision to provide this type of non-surgical intervention to people with CTS should be based on the clinician’s
expertise in being able to deliver these treatments and patient’s preferences.

P L A I N L A N G U A G E S U M M A R Y

Exercise and mobilisation interventions for carpal tunnel syndrome

Carpal tunnel syndrome is a common condition where one of two main nerves in the wrist is compressed, resulting in pain to the
hand, wrist and sometimes arm, numbness and tingling in the thumb, index and long finger. In advanced cases the muscles of the
hand can become weak. The condition affects approximately three per cent of the population, more commonly women. While carpal
tunnel syndrome can be treated with surgery, people with mild to moderate symptoms are sometimes offered non-surgical interventions
such as exercises or mobilisation. Based on the 16 studies identified, there is limited and very low quality evidence of benefit for all
of a diverse collection of exercise and mobilisation interventions for improving symptoms, functional ability (for example hand grip
strength), quality of life, and neurophysiologic parameters, and for minimising adverse effects and the need for surgery in people with
carpal tunnel syndrome. More research is needed to investigate the effectiveness of exercises and mobilisation for people with carpal
tunnel syndrome, especially the sustainability and long-term effects of this treatment.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Neurodynamic mobilisation compared to no treatment for carpal tunnel syndrome

Patient or population: People with carpal tunnel syndrome on a wait ing list for carpal tunnel release

Settings: Switzerland

Intervention: Neurodynamic mobilisat ion for three weeks

Comparison: No treatment

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

No treatment Nerve mobilisation

Short- term over-

all improvement (three

months or less)

Study population RR 15

(1.02 to 220.92)

14

(1 study)

⊕©©©

very low2,3

0 of 7 participants1 7 of 7 participants

Adverse effects See comment See comment 14

(1 study)

⊕©©©

very low2,3

No adverse ef fects

of treatment were re-

ported in either the

intervent ion or control

group

Short- term improve-

ment in CTS symp-

toms (VAS pain) (three

months or less)

Scale from: 0 to 5

The mean short-term

improvement in CTS

symptoms (VAS pain at

three months or less) in

the control group was

2.14

The mean short-term

improvement in CTS

symptoms (VAS pain)

(three months or less)

in the intervent ion

groups was

0.57 lower

(1.73 lower to 0.59

higher)

14

(1 study)

⊕©©©

very low2,3
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Short- term improve-

ment in functional

ability or health- re-

lated quality of life

(hand function) (three

months or less)

Study population RR 9

(0.59 to 137.65)

12

(1 study)

⊕©©©

very low2,3

0 per 10001 0 per 1000

(0 to 0)

Short- term

improvement in neu-

rophysiologic parame-

ters (three months or

less)

See comment See comment 14

(1 study)

⊕©©©

very low2,3

Short-term

improvement in neuro-

physiologic parameters

was not a measured

outcome

Long- term improve-

ment in CTS symp-

toms (more than three

months)

See comment See comment 14

(1 study)

⊕©©©

very low2,3

Long-term improve-

ment in CTS symptoms

was not a measured

outcome

Long- term improve-

ment in functional abil-

ity or health- related

quality of life (more

than three months)

See comment See comment 14

(1 study)

⊕©©©

very low2,3

Long-term im-

provement in funct ional

ability or health-related

quality of lif e was not a

measured outcome

Need for surgery Study population RR 0.33

(0.1 to 1.12)

14

(1 study)

⊕©©©

very low2,3

857 per 10001 283 per 1000

(86 to 960)

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: Conf idence interval; RR: Risk rat io;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.
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Very low quality: We are very uncertain about the est imate.

1 Assumed risk is based on the risk in the control group in the one study comparing nerve mobilisat ion to no treatment

(Tal-Akabi 2000)
2 Allocat ion sequence unclear, and pat ients were not blinded.
3 95%CIs are very wide due to small sample size.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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B A C K G R O U N D

Description of the condition

Carpal tunnel syndrome (CTS) is a neuromuscular condition
where the median nerve at the level of the wrist undergoes irri-
tation. This is often attributed to increased pressure within the
carpal tunnel (Keith 2009; Kerwin 1996). The most commonly
reported symptoms of CTS include pain in the wrist and hand
which can radiate to the arm (Rempel 1998) and paraesthesiae
(numbness) in the thumb, index, middle and radial half of the ring
finger (Szabo 1994). Thenar muscle weakness has been found to
occur in those with advanced CTS (Szabo 1994).
Results of a Swedish study suggest that the prevalence of CTS in
the general population is 3.8% for clinically diagnosed cases and
2.7% for electrophysiologically confirmed cases (Atroshi 1999).
Recent evidence indicates that between 1981 to 1985 the adjusted
annual incidence of CTS was 258 per 100,000 person-years, com-
pared to 424 per 100,000 person-years between 2000 to 2005
in Minnesota, USA, though it is not clear whether this appar-
ent increase in incidence is due to increased diagnostic practice
and awareness of CTS (Gelfman 2009). Carpal tunnel syndrome
is generally found to be uncommon in people under the age of
25, and more common in women than in men (Atroshi 1999;
Charles 2009). An association between obesity and an increased
incidence of CTS has also been identified (Bland 2005; Stallings
1997; Werner 1994a).
The course of CTS symptoms is unpredictable. Some patients ex-
perience a continuous deterioration in hand function whilst oth-
ers describe ’silent’ periods and intermittent exacerbation of symp-
toms (Braun 1989).

Description of the intervention

Surgical and non-surgical treatment options exist for people with
CTS. Surgical treatment is usually offered to individuals who have
persistent CTS symptoms, severe sensory disturbance or thenar
motor weakness. In contrast, non-surgical treatments are offered
to those who experience intermittent symptoms of mild to mod-
erate CTS or temporarily to those awaiting carpal tunnel release.
Surgical treatment options for patients with CTS have been ad-
dressed in other Cochrane reviews, namely surgical treatment op-
tions for CTS (Scholten 2007), and the effect of surgical versus
non-surgical treatment (Verdugo 2008).
There are numerous non-surgical options for the treatment of
CTS, such as exercises or mobilisation, ergonomic modification
(equipment or positioning), splinting, therapeutic ultrasound, oral
medication, vitamins and complementary therapies. Exercise and
mobilisation interventions include chiropractic and osteopathic
manual interventions, nervous system mobilisation techniques

such as nerve and tendon gliding exercises, mobilisation tech-
niques targeting the carpal bones, or soft tissue mobilisation (for
example massage) or whole body mobilisation (for example yoga).
Table 1 provides definitions of a selection of these interventions.
These interventions vary in their intensity and the duration to
which they can be delivered ranges from a few days to months.
Further, exercises and mobilisation interventions can be self-ad-
ministered or delivered by trained health professionals.

How the intervention might work

There are a number of theories regarding how exercise and mo-
bilisation interventions are effective in reducing the symptoms of
CTS. Rozmaryn 1998 suggested that gliding exercises can poten-
tially reduce tenosynovial oedema, improve venous return from
the nerve bundles, and reduce pressure inside the carpal tunnel.
Garfinkel 1998 hypothesised that stretching through yoga may
relieve compression in the carpal tunnel, improve joint posture
and decrease nerve compression, and improve blood flow to the
median nerve. Stretching exercises for CTS have been prescribed
for the same reasons, and also to mobilise the median nerve within
the carpal canal if it is adherent (Moraska 2008).

Why it is important to do this review

A number of systematic reviews of non-surgical interventions
for CTS have been published (Ashworth 2010; Gerritsen 2002;
Goodyear-Smith 2004; Huisstede 2010; McKeon 2008; Muller
2004; O’Connor 2003; Ono 2010; Piazzini 2007). The most re-
cent review (Huisstede 2010) searched for studies published until
January 2010 and concluded that the evidence base for exercise
and mobilisation interventions remains incomplete. Cochrane sys-
tematic reviews of local steroid injection (Marshall 2007), surgical
versus non-surgical treatment (Verdugo 2008) different surgical
treatment options (Scholten 2007), therapeutic ultrasound (Page
2012), and ergonomic interventions (O’Connor 2012) for CTS
already exist, and up-to-date Cochrane systematic reviews of other
non-surgical interventions for CTS are required. Given the large
number of exercise and mobilisation treatments available for CTS,
the potential benefits and harms of these interventions needs to be
ascertained and based on the most up-to-date information avail-
able.

O B J E C T I V E S

To compare the efficacy and safety of exercise and mobilisation
interventions for CTS with no treatment, placebo or another non-
surgical intervention.
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This is a split review replacing the exercise and mobilisation inter-
ventions included in a previous review titled Non-surgical treatment
(other than steroid injection) for carpal tunnel syndrome (O’Connor
2003). As a result, this review has a more specific objective than
the previous review.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All published and unpublished randomised and quasi-randomised
controlled trials were eligible for inclusion. We included studies
comparing any form of exercise or mobilisation (including yoga)
with no treatment, placebo, or other non-surgical interventions.
We also included studies comparing different types of exercise or
mobilisation intervention. We excluded studies comparing exer-
cise or mobilisation with surgical treatment as these have been
reviewed elsewhere by Verdugo 2008. There were no language re-
strictions.

Types of participants

All participants with a diagnosis of CTS, as defined by the authors
of each study. We excluded participants having undergone previ-
ous surgery for CTS.

Types of interventions

We included any exercise or mobilisation interventions. Compari-
son interventions included no treatment, placebo, and other non-
surgical interventions for CTS; we excluded surgical interventions
as comparisons.

Types of outcome measures

We modified the outcomes reported in this review from the orig-
inal review (O’Connor 2003) to be consistent as possible with
other Cochrane reviews for CTS (Marshall 2007; Scholten 2007;
Verdugo 2008).

Primary outcomes

1. Short-term overall improvement (any measure in which
patients indicate the intensity of their complaints compared to
baseline, for example global rating of improvement, satisfaction
with treatment) (dichotomous outcome; three months or less).

Secondary outcomes

1. Adverse effects.
2. Short-term improvement in CTS symptoms (e.g. pain,

paraesthesia, nocturnal paraesthesia) (three months or less).
3. Short-term improvement in functional ability or health-

related quality of life (three months or less).
4. Short-term improvement in neurophysiologic parameters

(three months or less).
5. Long-term improvement in CTS symptoms (greater than

three months).
6. Long-term improvement in functional ability or health-

related quality of life (greater than three months).
7. Need for surgical release of flexor retinaculum.

Search methods for identification of studies

Electronic searches

We searched the Cochrane Neuromuscular Disease Group Spe-
cialized Register (10 January 2012), CENTRAL (2011, Issue 4),
MEDLINE (January 1966 to December 2011), EMBASE (Jan-
uary 1980 to January 2012), CINAHL Plus (January 1937 to Jan-
uary 2012) and AMED (January 1985 to January 2012).
For search strategies, see Appendix 1 (MEDLINE), Appendix 2
(EMBASE), Appendix 3 (AMED), Appendix 4 (CINAHL) and
Appendix 5 (CENTRAL).

Searching other resources

We also reviewed the reference lists of randomised or quasi-ran-
domised trials identified from the electronic searches to identify
any potentially relevant studies for inclusion.

Data collection and analysis

The review authors followed the recommended strategies for data
collection and analysis as documented in Chapter 7 and 9 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011a).

Selection of studies

At least two review authors independently selected trials for possi-
ble inclusion against a predetermined checklist of inclusion criteria
(see Criteria for considering studies for this review). We screened
titles and abstracts of citations from the search results and initially
categorised studies into the following groups:

• possibly relevant - studies that met the inclusion criteria
and studies from which it was not possible to determine whether
they met the criteria either from their title or abstract; or
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• excluded - studies that clearly did not meet the inclusion
criteria.

If a title or abstract appeared to meet the eligibility criteria for
inclusion in the review, or we were unable to determine eligibility,
we obtained a full text version of the article and two review authors
independently assessed it to determine whether the study fulfilled
the inclusion criteria. The review authors resolved discrepancies
through discussion.

Data extraction and management

Two review authors independently extracted data using a standard
data extraction form developed for this review. The review authors
resolved any discrepancies through discussion until consensus was
reached. We piloted the data extraction form and modified it ac-
cordingly before use. In addition to items for assessing risk of bias
and study results, we also recorded the following study character-
istics:

• participant details, including demographic data and
inclusion/exclusion criteria;

• types of interventions used in the intervention and
comparison groups;

• outcomes reported, including the tools and timing for
outcome measures.

One review author compiled all comparisons and entered out-
come data into Review Manager 5. At least one other review au-
thor cross-checked data. We attempted to contact trialists to ob-
tain any incomplete or missing outcome data. If our attempts were
unsuccessful, the study was included in the review and fully de-
scribed, but not included in any meta-analysis. We made an en-
try of this process in the notes section of the Characteristics of
included studies tables.

Assessment of risk of bias in included studies

Two review authors independently assessed the risk of bias in in-
cluded studies using The Cochrane Collaboration’s tool for assess-
ing risk of bias, as described in the Cochrane Handbook for Sys-
tematic Reviews of Interventions (Higgins 2011b). We assessed the
following items for risk of bias based on information extracted
from reports of the included studies:

• random sequence generation;
• allocation concealment;
• blinding of participants and personnel;
• blinding of outcome assessment;
• incomplete outcome data (defined separately for data

measured at three months or less, and after three months);
• selective reporting;
• other sources of bias (e.g. inappropriate unit of analysis).

We rated each item as being at ’Low risk’, ’Unclear risk’ or ’High
risk’ of bias. We resolved any discrepancies through discussion.

Measures of treatment effect

We used the Cochrane statistical software Review Manager 5 to
perform data analysis. We expressed results as risk ratios (RR) with
95% confidence intervals (CI) for dichotomous outcomes and
mean differences (MD) with 95% CI for continuous outcomes
if the same measurement tool was used to measure the same out-
come across separate studies. Alternatively, we summarised con-
tinuous outcomes using the standardised mean difference (SMD)
when studies measured the same outcome but employed different
measurement tools.

Unit of analysis issues

We sought information about the unit of randomisation (partic-
ipants or wrists) from the included studies. In studies which ran-
domised wrists, we sought information about whether each par-
ticipant’s wrist was allocated to different treatments, or whether
there was no constraint that each participant’s wrist be allocated to
different treatments Given that results for different wrists for the
participants with bilateral CTS are unlikely to be independent,
we assessed how the investigators of studies which included par-
ticipants with bilateral CTS took account of this dependence in
their analyses (e.g. use of paired or matched analyses, generalised
estimating equations). If this information was not reported, we
contacted trialists for clarification. We also requested individual
wrist outcome data from trialists to re-analyse the data. If we were
unable to obtain individual wrist outcome data, we had planned to
estimate parameters (such as an intra-class correlation coefficient)
from studies that reported sufficient information to calculate this,
and to use these estimates to adjust the results in other studies,
following the advice provided in sections 16.3 and 16.4 of the
Cochrane Handbook of Systematic Reviews of Interventions (Higgins
2011c). If unable to adjust the outcome data, we included the data
as reported by the trialists, and commented on the validity of such
analyses.

Dealing with missing data

We sought relevant missing information about study design, out-
come data, or attrition rates such as drop-outs, losses to follow-up
and withdrawn study participants from the authors of included
studies, where possible.

Assessment of heterogeneity

We assessed clinical heterogeneity by determining whether the
characteristics of participants, interventions, outcome measures
and timing of outcome measurement were similar across studies.
We assessed statistical heterogeneity using the Chi2 statistic and
the I2 test (Higgins 2002). We interpreted the I2 statistic using
the following as an approximate guide:

• 0% to 40% might not be important heterogeneity;
• 30% to 60% may represent moderate heterogeneity;
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• 50% to 90% may represent substantial heterogeneity; and
• 75% to 100% may represent considerable heterogeneity

(Deeks 2011).

Assessment of reporting biases

To assess publication bias, we intended to generate funnel plots if
the review included at least 10 studies examining the same treat-
ment comparison (Sterne 2011). To assess outcome reporting bias,
we searched protocols of trials on the clinical trials register that is
maintained by the US National Institute of Health at http://clin-
icaltrials.gov, and we searched protocols of trials published after
July 1st 2005 using the Clinical Trial Register at the International
Clinical Trials Registry Platform of the World Health Organiza-
tion (WHO) (http://apps.who.int/trialssearch), to compare with
the corresponding published randomised controlled trials (Dwan
2008; Dwan 2011).

Data synthesis

We pooled the results of studies with similar characteristics (partic-
ipants, interventions, outcome measures and timing of outcome
measurement) to provide estimates of the efficacy of therapeutic
ultrasound for CTS. Where we could not combine data, we pre-
sented a narrative synthesis of results. We meta-analysed pooled
results using either a fixed-effect or random-effects model (de-
pending on the level of clinical and methodological heterogene-
ity). Statistical significance was set at P < 0.05 for primary and
secondary outcome measures.

Subgroup analysis and investigation of heterogeneity

We conducted subgroup analyses according to the severity of CTS
symptoms and the sex of the participants, since these factors may
cause variations in outcomes. Subgroups were defined as follows:

• severity of CTS symptoms: early (E), intermediate (I) and
advanced (A) symptoms (Szabo 1992);

• sex: male, female.

Sensitivity analysis

We conducted sensitivity analyses for each element on the ’Risk
of bias’ table by excluding studies that had a high risk of bias. We
also conducted sensitivity analyses using the following filter:

• quality of diagnostic criteria: high (A), moderate (B) and
low (C) quality (Rempel 1998).

Summary of findings

We created a ’Summary of findings’ table for the main compar-
ison of the review, exercise or mobilisation (delivered as a single
intervention) versus no treatment. We included in the table one
effect estimate for each of our primary and secondary outcomes
(see Types of outcome measures).

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies.

Results of the search

The search conducted up until 10 January 2012 identified a to-
tal of 316 records. Table 1 reports the number of hits retrieved
by each search strategy. The number of records after removal of
duplicates was 170. From these, we retrieved 37 full text pa-
pers for further examination and scanning the reference lists of
these studies identified one additional reference to obtain. After
screening the full text of the 38 selected papers for eligibility, 16
studies (Akalin 2002; Bahrami 2006; Bardak 2009; Baysal 2006;
Bialosky 2009; Brininger 2007; Burke 2007; Davis 1998; Field
2004; Garfinkel 1998; Heebner 2008; Horng 2011; Janssen 2009;
Moraska 2008; Pinar 2005; Tal-Akabi 2000) fulfilled the inclusion
criteria. Five studies are awaiting assessment (Ashraf 2009; Avci
2004; El Miedany 2009; Maltese 2006; Shi 2006). Of the studies
awaiting assessment, three are written in a language other than
English and are currently being translated (Avci 2004; Maltese
2006; Shi 2006), El Miedany 2009 is reported as a conference
abstract only and communication with the trialists confirmed that
the study is currently being written up for publication, and it is
unclear whether exercise interventions were delivered in Ashraf
2009 (attempts to clarify this with the trialists have so far been
unsuccessful). A flow diagram of the study selection process is pre-
sented in Figure 1.
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Figure 1. Study flow diagram.
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Table 1

Database Period searched Date searched Number of hits

Cochrane Neuromuscular Dis-
ease Group Specialised Register

to 10 January 2012 10 January 2012 40

CENTRAL to Issue 12, 2011 10 January 2012 65

MEDLINE January 1966 to January 2012 10 January 2012 67

EMBASE January 1980 to January 2012 10 January 2012 70

CINAHL Plus January 1937 to January 2012 10 January 2012 50

AMED January 1985 to January 2012 10 January 2012 24

Included studies

Sixteen studies randomly allocated people with CTS to an exercise
or mobilisation intervention (either alone or as part of a multi-
component intervention) or to either no treatment, placebo, or
another non-surgical intervention. A total of 741 participants were
randomised. There were 117 male and 609 female participants
who completed the studies (demographic data were missing for
some participants). The exercise or mobilisation interventions var-
ied in intensity, mode of delivery and duration of treatment across
the studies. In seven studies (Akalin 2002; Bahrami 2006; Baysal
2006; Davis 1998; Garfinkel 1998; Horng 2011; Pinar 2005),
some or all participants had bilateral CTS, where both wrists con-
tributed to the analysis. In five of these studies (Baysal 2006; Davis
1998; Garfinkel 1998; Horng 2011; Pinar 2005), randomisation
occurred at the level of participants, where the same intervention
was delivered to both wrists in participants with bilateral CTS.
In Akalin 2002, randomisation of wrists occurred, where for all
participants with bilateral CTS, each wrist received a different in-
tervention. It was unclear in Bahrami 2006 whether participants
with bilateral CTS received the same or different interventions for
each wrist. We have described the potential for unit of analysis
errors in each of these studies below.
Akalin 2002 examined the benefit of daily nerve and tendon
gliding exercises with a neutral volar wrist splint worn daily and
nightly for four weeks compared with wrist splint alone. Out-
comes assessed were symptoms, hand function, grip strength,
pinch strength, two-point discrimination, Tinel’s test, Phalen’s test
and patient satisfaction in 28 participants with 36 CTS-affected

hands. Table 1 reports definitions of Phalen’s test and Tinel’s test.
Analysis was undertaken at the wrist-level for all outcomes, though
some participants in each group had bilateral CTS. Bilateral cases
had a different intervention applied to each wrist. The trialists did
not report how the correlation between both wrists was accounted
for in the analysis, and attempts to clarify this information from
the trialists were unsuccessful. Therefore, the results of this study
may be invalid due to a unit of analysis error, though this is un-
clear.
Bahrami 2006 allocated 28 participants with 38 CTS-affected
wrists to nerve and tendon gliding exercises performed four times
a day for four weeks plus wrist splint used at nights for four weeks,
or to nightly use of wrist splint alone. Outcomes assessed were
symptoms, hand function, Tinel’s test, Phalen’s test, nerve conduc-
tion and patient satisfaction. Nineteen participants had unilateral
CTS and nine participants had bilateral CTS. The trialists did not
report how the correlation between both wrists was accounted for
in the analysis, and attempts to clarify this information from the
trialists were unsuccessful. Therefore, the results of this study may
be invalid due to a unit of analysis error, though this is unclear.
In the study conducted by Bardak 2009, 111 participants with
111 CTS-affected wrists were randomly allocated to splinting for
six weeks plus steroid injection, splint for six weeks plus nerve and
tendon gliding exercises three times a day for six weeks plus steroid
injection, or nerve and tendon gliding exercises three times day for
six weeks. Outcomes measured were symptoms, functional status,
Phalen’s test, Tinel’s test, reverse Phalen’s test, compression test,
pain, two-point discrimination, and patient satisfaction.
Baysal 2006 involved three different treatment groups for 36 par-
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ticipants with 72 CTS-affected hands. Daily nerve and tendon
gliding exercises plus a neutral volar wrist splint worn day and
night plus therapeutic ultrasound delivered for five days a week for
a total of three weeks was compared with daily nerve and tendon
gliding exercises and splinting for three weeks, and with therapeu-
tic ultrasound and splinting for three weeks. Outcomes measured
included symptoms, pain, Tinel’s and Phalen’s test, two-point dis-
crimination, hand function, grip strength, pinch strength, nerve
conduction, and patient satisfaction. Analysis was undertaken at
the wrist-level for all outcomes, though all participants in each
group had bilateral CTS. Bilateral cases had the same intervention
applied to each wrist. The trialists did not report how the corre-
lation between both wrists was accounted for in the analysis, and
attempts to clarify this information from the trialists were unsuc-
cessful. Therefore, the results of this study may be invalid due to
a unit of analysis error, though this is unclear.
In the study conducted by Bialosky 2009, 40 participants with
40 CTS-affected wrists were randomly allocated to receive a neu-
rodynamic exercise technique twice a week for three weeks or a
“sham” neurodynamic technique twice a week for three weeks. All
wore a splint at night and during daytime activities that worsened
CTS symptoms. Outcomes measured included clinical pain, pres-
sure pain, thermal pain, temporal summation, “usual pain”, upper
limb disability, grip strength, sensation at the tip of the thumb,
index finger and middle finger, and nerve conduction. Some par-
ticipants in this study had bilateral CTS, though only one affected
wrist per participant contributed to the study.
In the study conducted by Brininger 2007, 61 participants with
61 CTS-affected hands were allocated to one of four groups: daily
nerve and tendon gliding exercises in addition to neutral wrist
and metacarpophalangeal (MCP) splint worn only at night for
four weeks; daily nerve and tendon gliding exercises plus off-the-
shelf wrist cock-up splint (immobilised in 20 degrees of extension)
worn only at night for four weeks; nightly neutral wrist and MCP
splint for four weeks (with no exercises); and nightly off-the-shelf
wrist cock-up splint (immobilised in 20 degrees of extension) for
four weeks (with no exercises). The outcomes measured in this
study include symptoms, hand function, functional sensibility,
grip strength, pinch strength and patient satisfaction.
Burke 2007 examined the benefit of the Graston Technique instru-
ment-assisted soft tissue mobilisation (GISTM), which involves
the use of a patented form of instrument-assisted soft tissue mobil-
isation (STM) that is designed to enable the clinician to effectively
break down scar tissue and fascial restrictions of forearm-wrist-
hand areas, as compared to manual STM of the forearm-wrist-
hand areas, where the clinician’s hands are used to break down scar
tissue and fascial restrictions. The duration of treatment was twice
per week for the first four weeks and then once per week for the
next two weeks. The study included 26 participants with 26 CTS-
affected hands. Outcomes collected include symptoms, pain, hand
function, nerve conduction, range of motion, grip strength, pinch
strength, two-point discrimination, pressure sensitivities, Phalen’s

and Tinel’s test, patient satisfaction and adverse events.
Davis 1998 compared chiropractic care, comprising high veloc-
ity, low-amplitude manual thrust procedures designed to create
increased joint motion in the joints of the upper extremities, in-
cluding the wrist, elbow and shoulder as well as in the cervical
and upper thoracic regions of the vertebrae, massage, ultrasound
and wrist splints, with medical management (ibuprofen and wrist
splint) for seven weeks in 91 participants with 149 CTS-affected
wrists. Outcomes included nerve conduction, physical and men-
tal distress, hand function, vibrometry on digit three, health-re-
lated quality of life and adverse effects. Analysis was undertaken
at the participant-level for the outcomes physical distress, mental
distress, hand function and health-related quality of life, though
some participants in each group had bilateral CTS. Communica-
tion with the trialists confirmed that bilateral cases had the same
intervention applied to both wrists. However, the trialists did not
report controlling for the correlation between both wrists for these
four outcomes, so a unit of analysis error is likely to have occurred
for these outcomes (but not for the outcomes nerve conduction
and vibrometry, which were analysed separately for left- and right-
affected wrists).
In the study conducted by Field 2004, massage therapy on the
affected arm by a therapist once a week for four weeks and self-
massage done daily at home prior to bedtime was compared with
standard treatment (only defined as no massage therapy delivered)
in 16 participants with 16 CTS-affected hands. Outcomes mea-
sured included symptoms, Tinel’s and Phalen’s test, nerve conduc-
tion, self-perceived grip strength, pain, state anxiety, and mood.
Garfinkel 1998 recruited 51 participants (42 participants with 67
CTS-affected wrists completed the study) and studied the efficacy
of the Iyengar approach to hatha yoga (Iyengar 1966) performed
twice weekly for eight weeks, with splinting, on the outcomes
pain, nocturnal wakening, Tinel’s and Phalen’s test, grip strength,
nerve conduction, and paraesthesia and numbness. Analysis was
undertaken at the wrist-level for all outcomes, though some par-
ticipants in each group had bilateral CTS. Bilateral cases had the
same intervention applied to each wrist. The trialists did not re-
port how the correlation between both wrists was accounted for
in the analysis, and attempts to clarify this information from the
trialists were unsuccessful. Therefore, the results of this study may
be invalid due to a unit of analysis error, though this is unclear.
Heebner 2008 compared neurodynamic mobilisation exercises
(with a median nerve bias) performed three to five times daily, with
10 repetitions, plus standard care, consisting of patient education,
splinting, and tendon gliding exercises, with standard care alone
(patient eduction, splinting and tendon gliding exercises), for six
months in 60 participants with 60 CTS-affected wrists. Duration
of treatment was six months. Outcomes measured included symp-
toms, hand function, upper limb function and neurodynamic ir-
ritability of the median nerve.
Horng 2011 randomised 60 participants (53 participants with 89
CTS-affected wrists completed the study) to receive one of three
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interventions: tendon gliding exercises three times daily plus night
splint plus paraffin therapy (superficial heat therapy) for eight
weeks; nerve gliding exercises three times daily plus night splint
plus paraffin therapy for eight weeks; or night splint plus paraf-
fin therapy for eight weeks. Outcomes measured included pain,
symptoms, hand function, upper limb function, quality of life,
Phalen’s test, Tinel’s test, grip strength, pinch strength, sensitivity,
and nerve conduction. Analysis was undertaken at the participant-
level for the outcomes pain, symptoms, hand function, upper limb
function, and quality of life, though some participants in each
group had bilateral CTS. As bilateral cases had the same interven-
tion applied to both wrists, and the trialists did not report con-
trolling for the correlation between both wrists, a unit of analysis
error is likely to have occurred for these five outcomes (but not for
the nerve conduction studies outcome data, which were analysed
using a mixed-effect model which took into account that the ex-
aminations were performed on both wrists for some participants).
In Janssen 2009, 58 participants with 58 CTS-affected wrists were
allocated to one of three groups: contrast baths (immersion of the
wrist in hot water for one minute then cold water for one minute
in an alternating fashion) plus controlled finger flexion and fin-
ger extension exercises for 11 minutes; contrast baths alone (no
exercise) for 11 minutes; or controlled finger flexion and finger
extension exercises for 11 minutes. Participants received these in-
terventions and were evaluated both pre- and post-carpal tunnel
release. The only outcome assessed was hand volume using the
water displacement technique, which was not a pre-specified out-
come for this review.
In the study by Moraska 2008, 28 participants with 28 CTS-
affected wrists were randomly allocated to two groups. The first
group received a CTS-targeted massage protocol which was de-
signed to (1) address any increased volume of fluid in the carpal
tunnel region, (2) reduce connective tissue restriction (namely
thickening or adhesions), and (3) decrease contractile tissue hyper-
tonicity at potential points of nerve entrapment along the course of
the brachial plexus and median nerve pathway. This was compared
with a general massage protocol which was designed to model a
typical relaxing massage session and focused on reducing muscu-
lar tension and enhancing circulation to the back, neck, and both
upper extremities. The duration of treatment was twice a week for
six weeks. Outcomes collected included symptoms, hand function
(subjective and objective), grip strength, and pinch strength.
Pinar 2005 examined the benefit of daily nerve gliding exercises
for 10 weeks in addition to a static volar wrist splint worn daily and
nightly for the first six weeks and nightly for the next four weeks,
plus training to modify functional activities in accordance with
conservative treatment, as compared to static volar wrist splint and
activity modification for 10 weeks. Outcomes measured included
pain, Tinel’s and Phalen’s test, motor function, grip strength, pinch
strength, light-touch deep-pressure sense, two-point discrimina-
tion, and nerve conduction. Twenty-six participants with 35 CTS-
affected hands were randomised. Analysis was undertaken at the

wrist-level for all outcomes, though some participants in each
group had bilateral CTS. Communication with the trialists con-
firmed that bilateral cases had the same intervention applied to
both wrists. However, the trialists did not report controlling for
the correlation between both wrists, so the results of this study are
likely to be invalid due to a unit of analysis error.
Tal-Akabi 2000 allocated 21 participants with 21 CTS-affected
wrists to one of three groups: provision of carpal bone mobil-
isation; neurodynamic mobilisation; or no treatment for three
weeks. Outcomes assessed included symptoms, pain, hand func-
tion, range of movement, upper limb tension, and need for sur-
gical release. The procedure for neurodynamic mobilisation was
described as upper limb tension test 2a (ULTT2a) by Butler 1991.
This mobilisation procedure involves movement of the patient’s
affected upper limb through its passive range of motion. The stages
in ULTT2a mobilisation include: Stage 1: the patient starts lying
supine on a bed; Stage 2: the clinician passively moves the patient’s
upper limb into slight glenohumeral abduction and shoulder gir-
dle depression; Stage 3: elbow extension is added; Stage 4: lateral
rotation of the whole arm is added; Stage 5: wrist, thumb and
finger extension is added; Stage 6: maintenance of other postures
and addition of glenohumeral abduction to the end of available
range or to the point where symptoms are produced.
The primary outcome for this review, short-term overall improve-
ment using any measure where patients indicate the intensity of
their complaints compared to baseline (over three months or less),
was reported in four of the 15 studies (Brininger 2007; Burke
2007; Pinar 2005; Tal-Akabi 2000). Adverse effects were only re-
ported in two studies (Burke 2007; Davis 1998). Only four stud-
ies reported outcomes at long-term follow-up (that is, more than
three months after the intervention ended) (Akalin 2002; Bahrami
2006; Bardak 2009; Baysal 2006).
Some additional outcome data not reported in the study publi-
cations were provided by the authors of the studies conducted by
Bialosky 2009, Heebner 2008, Moraska 2008, and Pinar 2005.

Excluded studies

In total, we excluded 133 studies after screening of titles and ab-
stracts, and excluded 17 of 38 retrieved articles after review of the
full publication. Reasons for exclusion of studies are given in the
’Characteristics of excluded studies’ table. The main reasons for
exclusion were that a non-randomised study design had been em-
ployed and that interventions other than exercise or mobilisation
interventions for CTS were the focus of investigation.

Risk of bias in included studies

Full details of our assessment of risk of bias in included studies are
available in the ’Risk of bias’ tables (see Characteristics of included
studies), and a summary can be seen in Figure 2. In cases where
risk of bias was rated as ’Unclear risk of bias’, attempts to contact
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the trial authors for further information were made, and unless
otherwise specified, these were unsuccessful.

Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

Generation of the randomisation sequence was judged to have
been adequate and at ’low risk of bias’ in eight studies (Bardak
2009; Baysal 2006; Bialosky 2009; Burke 2007; Davis 1998;
Heebner 2008; Janssen 2009; Tal-Akabi 2000). Four studies
(Bardak 2009; Baysal 2006; Bialosky 2009; Davis 1998) reported
using a computer-generated randomisation list, Burke 2007 re-
ported using a random number table, Heebner 2008 reported toss-
ing a coin, and Janssen 2009 and Tal-Akabi 2000 reported that lots
were drawn (cubes were pulled out of a hat). The sequence genera-
tion was unclear in six studies (Akalin 2002; Brininger 2007; Field
2004; Garfinkel 1998; Horng 2011; Moraska 2008). The studies
conducted by Bahrami 2006 and Pinar 2005 used alternation, a
form of quasi-randomisation, so were judged to be at high risk of
bias for this domain.
It was clear in only three studies (Bialosky 2009; Brininger 2007;
Davis 1998) that the allocation sequence was successfully con-
cealed prior to allocation of participants; thus, these studies were
judged to be at low risk of bias for this domain. Communication
with the authors of four studies (Akalin 2002; Heebner 2008;
Moraska 2008; Pinar 2005), and use of alternation in Bahrami
2006, confirmed that group assignments were not concealed prior
to allocation, therefore these studies were judged to be at high risk
of bias for this domain. The remaining eight studies were rated as
having an unclear risk of bias for this domain, as they either did
not report any method to conceal the allocation sequence (Burke
2007; Field 2004; Janssen 2009; Tal-Akabi 2000) or reported only
some components of an effective allocation concealment method
(for example, they reported that sealed, sequentially numbered en-
velopes were used, but did not report whether these were opaque)
(Bardak 2009; Baysal 2006; Garfinkel 1998; Horng 2011).

Blinding

Participants were not blinded to the intervention they received
in 12 studies (Akalin 2002; Bahrami 2006; Bardak 2009; Baysal
2006; Brininger 2007; Burke 2007; Davis 1998; Field 2004;
Garfinkel 1998; Heebner 2008; Horng 2011; Tal-Akabi 2000),
which led to these studies being rated at a high risk of performance
bias. However, given the nature of the interventions delivered it
is not surprising that patient blinding was uncommon across the
studies. It was clear that four studies did successfully blind partici-
pants (Bialosky 2009; Janssen 2009; Moraska 2008; Pinar 2005),
so these studies were judged to be at low risk of performance
bias. This was done by either delivering a “sham” (placebo) in-
tervention (Bialosky 2009) or not informing participants of the
alternative treatments offered to the other group (Janssen 2009;
Moraska 2008; Pinar 2005). Nine studies (Bardak 2009; Baysal

2006; Bialosky 2009; Burke 2007; Davis 1998; Horng 2011;
Janssen 2009; Pinar 2005; Tal-Akabi 2000) blinded the outcome
assessors who measured objective outcomes such as grip strength
and nerve conduction studies, and thus were judged to be at low
risk of detection bias. Blinding of outcome assessors of objec-
tive outcomes was unclear in two studies (Bahrami 2006; Field
2004) and clearly not done in five studies (Akalin 2002; Brininger
2007; Garfinkel 1998; Heebner 2008; Moraska 2008), which were
judged to be at high risk for this domain.

Incomplete outcome data

Ten studies were judged as being at low risk of bias for completeness
of outcome data at 12 weeks or less (Akalin 2002; Bahrami 2006;
Bardak 2009; Baysal 2006; Brininger 2007; Burke 2007; Janssen
2009 Moraska 2008; Pinar 2005; Tal-Akabi 2000). Three studies
were rated as being at unclear risk of bias for this domain (Bialosky
2009; Field 2004; Horng 2011), while three studies were judged to
be at high risk of bias for this domain (Davis 1998; Garfinkel 1998;
Heebner 2008). In the study conducted by Davis 1998, a greater
proportion of participants dropped out of the chiropractic group
and these losses may have been associated with this intervention
itself. In the study conducted by Garfinkel 1998, four participants
randomised to the intervention group either dropped out or were
excluded from the analysis and five participants in the control
group dropped out or were excluded from the analysis, but the
authors provided no reasons for this and did not indicate why
some participants were excluded post-randomisation. Heebner
2008 reported a 50% attrition rate during the study period, which
was likely influenced by the interventions delivered.
Only four studies could be assessed for completeness of outcome
data collected at more than three months after treatment ended
(Akalin 2002; Bahrami 2006; Bardak 2009; Baysal 2006). Two
studies were judged to be at low risk of bias for this domain (Akalin
2002; Bardak 2009), Bahrami 2006 was judged to be at unclear
risk of bias on this domain, and Baysal 2006 was judged to be at
high risk of bias for this domain.

Selective reporting

Only eight studies (Akalin 2002; Baysal 2006; Bialosky 2009;
Davis 1998; Janssen 2009; Moraska 2008; Pinar 2005; Tal-Akabi
2000) were judged to be free of selective outcome reporting, and
thus were rated as being at low risk of reporting bias. Judgements
were based on comparing outcomes specified in the Methods sec-
tion to those reported in the Results section of the publication.
Seven studies (Bardak 2009; Brininger 2007; Burke 2007; Field
2004; Garfinkel 1998; Heebner 2008; Horng 2011) were judged
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to be at high risk of reporting bias as some outcomes specified in
the Methods section were only partially reported in the Results
section (for example, the authors only reported the statistical sig-
nificance for outcomes, or reported means for each group without
measures of variability) and relevant data were not provided by the
authors on request. It was unclear if any additional measured out-
comes were not reported in Bahrami 2006. No protocols for any of
the included studies were identified, and a trial registry entry was
only identified for Brininger 2007, which limits our assessment of
selective reporting.

Other potential sources of bias

All studies were judged as being at low risk of bias for this domain.

Effects of interventions

See: Summary of findings for the main comparison

Neurodynamic mobilisation compared with no treatment for
carpal tunnel syndrome

Exercise or mobilisation (single intervention) versus

no treatment

Two trials compared an exercise or mobilisation intervention
(delivered as a single intervention) to a no treatment control.
Tal-Akabi 2000 compared neurodynamic mobilisation to no treat-
ment, and carpal bone mobilisation to no treatment, for a period
of three weeks. Field 2004 compared soft tissue massage to no
treatment for a period of four weeks.

Primary outcomes

1) Short-term overall improvement (three months or less)

Reported as an outcome in Tal-Akabi 2000 but not Field 2004
At the end of three weeks treatment, Tal-Akabi 2000 found that all
participants receiving neurodynamic mobilisation and none of the
participants in the no treatment group reported improvement in
overall pain relief (risk ratio (RR) 15.00, 95% confidence interval
(CI) 1.02 to 220.92; Analysis 1.1). Further, Tal-Akabi 2000 found
that at the end of three weeks treatment, all participants receiving
carpal bone mobilisation and none of the participants in the no
treatment group reported improvement in overall pain relief (RR
15.00, 95% CI 1.02 to 220.92; Analysis 2.1). However, owing
to the small sample size the precision of both effect estimates is
very low. Given that participants were not blinded to treatment
in this study, these results should be interpreted with caution, as
it is possible that participants’ expectations about the benefits of
neurodynamic or carpal bone mobilisation may have biased their
self-reported assessment of overall pain relief.

Secondary outcomes

1) Adverse effects

Not reported as an outcome in Field 2004 or Tal-Akabi 2000.

2) Short-term improvement in CTS symptoms (three months

or less)

Reported as an outcome in Field 2004 and Tal-Akabi 2000.
Field 2004 reported the mean number of physician-assessed carpal
tunnel symptoms, mean number of participants with positive
Tinel’s and Phalen’s tests, mean pain on a visual analogue scale
(VAS), mean state anxiety, and mean self-reported depression at
baseline and at the end of four weeks treatment. However, no
measures of variability (for example, standard deviations (SD) or
95% CIs) were reported, and the number of participants assigned
to each group was unclear. Attempts to obtain relevant data from
the trial authors were unsuccessful. Thus, no data appropriate
for meta-analysis were available. According to the study report,
the soft tissue mobilisation group experienced fewer carpal tunnel
symptoms, improvement on the Phalen’s test and nerve conduc-
tion studies, and lower anxiety and depression, but the results were
not statistically significant. Given the high risk of reporting bias,
these data must be interpreted with caution.
In Tal-Akabi 2000, participants rated their pain (VAS, range 0
to 10), and at the end of three weeks treatment; mean pain was
0.57 points lower in wrists receiving neurodynamic mobilisation
compared to wrists in the no treatment group (mean difference
(MD) -0.57, 95% CI -1.73 to 0.59; Analysis 1.2); however, the
95% CIs incorporate effects in either direction. Tal-Akabi 2000
also found that at the end of three weeks treatment, pain was 1.43
points lower on a 0 to 10 VAS in wrists assigned to carpal bone
mobilisation compared to wrists assigned to no treatment (MD -
1.43, 95% CI -2.19 to -0.67; Analysis 2.2). However, this effect
may be biased by the lack of patient blinding in this study.

3) Short-term improvement in functional ability or health-

related quality of life (three months or less)

Reported as an outcome in Field 2004 and Tal-Akabi 2000.
Field 2004 reported mean perceived grip strength at the end of four
weeks treatment; however, no measures of variability were reported
and the number of participants assigned to each group was unclear,
limiting analysis of these data. The trial authors reported in the
publication an increase in grip strength in the massage therapy
group immediately after the first and last massage therapy sessions
and by the end of the study but it is unclear whether this was
statistically significantly different to the control group. Given the
high risk of reporting bias, these data must be interpreted with
caution.
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At the end of three weeks treatment, Tal-Akabi 2000 found more
wrists receiving neurodynamic mobilisation had improved self-re-
ported hand function (RR 9.00, 95% CI 0.59 to 137.65; Analysis
1.3) and improved upper limb tension (RR 11.00, 95% CI 0.72
to 167.68; Analysis 1.4) compared to wrists in the no treatment
group. Also, wrists receiving neurodynamic mobilisation had bet-
ter mean active wrist flexion (degrees) (MD 7.28, 95% CI -3.33
to 17.89; Analysis 1.5) and mean active wrist extension (degrees)
(MD 6.00, 95% CI -4.56 to 16.56; Analysis 1.6) compared to
wrists in the no treatment group. Tal-Akabi 2000 also found more
wrists receiving carpal bone mobilisation group had improved
hand function (RR 11.00, 95% CI 0.74 to 163.49; Analysis 2.3)
and improved upper limb tension (RR 9.00, 95% CI 0.57 to
141.13; Analysis 2.4) at the end of three weeks treatment com-
pared to wrists no treatment group. Wrists receiving carpal bone
mobilisation also had better mean active wrist flexion (degrees)
(MD 6.43, 95% CI -4.50 to 17.36; Analysis 2.5) and mean ac-
tive wrist extension (degrees) (MD 6.86, 95% CI -1.90 to 15.62;
Analysis 2.6). While all these effect estimates suggest that neuro-
dynamic mobilisation and carpal bone mobilisation are superior
to no treatment, the wide 95% CIs mean that negative effects of
these interventions cannot be ruled out.

4) Short-term improvement in neurophysiologic parameters

(three months or less)

Reported as an outcome in Field 2004 but not Tal-Akabi 2000.
Field 2004 reported mean nerve conduction velocity and mean
median nerve peak latency at the end of four weeks treatment
(though it is unclear whether sensory or motor conduction veloc-
ity and peak latency were measured). However, no measures of
variability were reported and the number of participants assigned
to each group was unclear. The trialists reported that participants
receiving soft tissue mobilisation had improvement in nerve con-
duction studies, though these results were not statistically signif-
icant. Given the high risk of reporting bias, these data must be
interpreted with caution.

5) Long-term improvement in CTS symptoms (more than

three months)

Not reported as an outcome in Field 2004 or Tal-Akabi 2000.

6) Long-term improvement in functional ability or health-

related quality of life (more than three months)

Not reported as an outcome in Field 2004 or Tal-Akabi 2000.

7) Need for surgery

Reported as an outcome in Tal-Akabi 2000 but not Field 2004.
At the end of three weeks treatment, Tal-Akabi 2000 found two
participants receiving neurodynamic mobilisation and six in the

no treatment group returned to their originally planned carpal
tunnel release surgery (RR 0.33, 95% CI 0.10 to 1.12; Analysis
1.7). At the end of three weeks treatment, Tal-Akabi 2000 also
found one participant receiving carpal bone mobilisation and six in
the no treatment group returned to their originally planned carpal
tunnel release surgery (RR 0.17, 95% CI 0.03 to 1.05; Analysis
2.7). However, the 95% CIs for both risk ratios incorporate both
positive and negative effects for this intervention.

Different mobilisation interventions (single

interventions)

Three trials compared one mobilisation intervention to another.
Tal-Akabi 2000 compared neurodynamic mobilisation versus
carpal bone mobilisation delivered for three weeks. Burke 2007
compared instrument-assisted soft tissue mobilisation versus stan-
dard soft tissue mobilisation delivered for six weeks. Moraska 2008
compared targeted CTS soft tissue massage versus general soft tis-
sue massage for six weeks. Due to the heterogeneity of interven-
tions, no pooling of data was performed and a narrative summary
is provided.

Primary outcomes

1) Short-term overall improvement (three months or less)

Reported as an outcome in Burke 2007 and Tal-Akabi 2000 but
not in Moraska 2008
Burke 2007 reported patient satisfaction with treatment three
months after treatment ended using a 0 to 5 scale (0 = very dis-
satisfied; 5 = very satisfied). The authors reported the number of
participants in each group who were ’very dissatisfied’, ’dissatis-
fied’, ’neutral’, ’satisfied’ or ’very satisfied’ with treatment. Based
on these data, we dichotomised participants into those who re-
ported being ’satisfied’ or ’very satisfied’ with treatment and those
who did not. At three months after treatment ended, the chance of
being ’satisfied’ or ’very satisfied’ was 24% higher for participants
receiving instrument-assisted soft tissue mobilisation (STM) com-
pared with participants receiving standard STM on this outcome
(RR 1.24, 95% CI 0.89 to 1.75; Analysis 4.1). However, the wide
95% CI incorporates effects in either direction.
In Tal-Akabi 2000, at the end of three weeks treatment, all partic-
ipants receiving neurodynamic mobilisation and all participants
receiving carpal bone mobilisation reported overall improvement
in pain relief (RR 1.00, 95% CI 0.78 to 1.29; Analysis 3.1).

Secondary outcomes

1) Adverse effects
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Reported as an outcome in Burke 2007 but not in Moraska 2008
or Tal-Akabi 2000.
Burke 2007 only reported in the publication that “Although many
patients reported adverse effects of soreness and bruising, most of
these were relatively mild of short duration. However, 1 patient
withdrew from participation because of profound bruising and
swelling of the treated forearm-wrist-hand after the first GISTM
(Graston Technique instrument-assisted soft tissue mobilisation)
treatment. The patient was treated medically for the swelling.
However, these acute effects resolved within a week without any
long-term adverse effects.”

2) Short-term improvement in CTS symptoms (three months

or less)

Reported as an outcome in Burke 2007, Moraska 2008 and Tal-
Akabi 2000.
Burke 2007 found wrists receiving instrument-assisted STM had
a VAS pain score which was 5.6 mm lower on a 0 to 100 mm
scale immediately after six weeks treatment (MD -5.60, 95% CI -
19.68 to 8.48; Analysis 4.2) and 24.5 mm lower three months after
treatment ended (MD -24.50, 95% CI -43.43 to -5.57; Analysis
4.2) compared to wrists receiving standard STM. Further, CTS
symptoms were 0.10 points lower on the Levine questionnaire im-
mediately after six to eight weeks treatment (MD -0.10, 95% CI
-0.58 to 0.38; Analysis 4.3) and 0.40 points lower on the Levine
questionnaire (Levine 1993) three months after treatment ended
(MD -0.40, 95% CI -0.90 to 0.10; Analysis 4.3). Except for VAS
pain score at three months post-treatment, the 95% CIs for all
these effect estimates do not exclude the possibility of no difference
between groups or effects that favour either treatment group. Ad-
ditionally, the lack of patient blinding means these results should
be interpreted with caution as patient expectations about the ef-
ficacy of the instrument-assisted STM may have biased their self-
reported responses. Burke 2007 also assessed pattern of symptoms
using the Katz hand diagram (Katz 1990), two-point discrimina-
tion and pressure sensitivities of the first three digits of each hand,
and presence of a positive Phalen’s or Tinel’s test, but no summary
data were available for meta-analysis.
Moraska 2008 assessed CTS symptoms using the Levine question-
naire (Levine 1993) and provided summary data (means, SDs and
standard errors (SEs)) on request as they were not reported in the
study publication. The authors found wrists receiving a targeted
CTS massage had a lower (better) symptom score after the seventh
of 12 massages (week four of treatment) (MD -0.74, 95% CI -
2.72 to 1.24; Analysis 5.1), a higher (worse) symptom score after
the 11th of 12 massages (week six of treatment) (MD 0.10, 95%
CI -2.20 to 2.40; Analysis 5.1), and a lower (better) symptom
score at four weeks post-treatment (MD -1.41, 95% CI -4.09 to
1.27; Analysis 5.1). However, the low precision of the 95% CIs
means that opposite effects of treatment cannot be ruled out.
Participants in Tal-Akabi 2000 rated their pain (VAS 0 to 10) and

at the end of three weeks treatment, wrists receiving carpal bone
mobilisation had pain which was 0.86 points lower than wrists
receiving neurodynamic mobilisation (MD 0.86, 95% CI -0.32
to 2.04; Analysis 3.2). However, the low precision of all these
effect estimates means the results cannot be interpreted as one
intervention being of greater benefit than the other.

3) Short-term improvement in functional ability or health-

related quality of life (three months or less)

Reported as an outcome in Burke 2007, Moraska 2008 and Tal-
Akabi 2000.
Immediately after six to eight weeks treatment, Burke 2007 found
that wrists receiving instrument-assisted STM had better self-re-
ported functional ability (as assessed using the Levine question-
naire) (MD -0.10, 95% CI -0.67 to 0.47; Analysis 4.4), better
grip strength (kg) (MD 0.30, 95% CI -6.43 to 7.03; Analysis 4.5),
better pinch strength opposition (kg) (MD 0.40, 95% CI -0.80
to 1.60; Analysis 4.6), worse pinch strength key (kg) (MD -0.50,
95% CI -2.04 to 1.04; Analysis 4.7), better extension range of
movement (degrees) (MD 1.70, 95% CI -9.22 to 12.62; Analysis
4.8) and worse flexion range of movement (degrees) (MD -1.60,
95% CI -8.29 to 5.09; Analysis 4.9) compared to wrists receiving
standard STM. Three months post-treatment, Burke 2007 found
wrists receiving instrument-assisted STM had better functional
ability (assessed using the Levine questionnaire (Levine 1993))
(MD -0.10, 95% CI -0.69 to 0.49; Analysis 4.4), better grip
strength (kg) (MD 0.50, 95% CI -5.35 to 6.35; Analysis 4.5),
better pinch strength opposition (kg) (MD 0.40, 95% CI -0.74
to 1.54; Analysis 4.6), better pinch strength key (kg) (MD 0.60,
95% CI -0.47 to 1.67; Analysis 4.7), worse extension range of
movement (degrees) (MD -1.90, 95% CI -10.41 to 6.61; Analysis
4.8) and worse flexion range of movement (degrees) (MD -1.00,
95% CI -8.48 to 6.48; Analysis 4.9) compared to wrists receiving
standard STM. However, the low precision of all these effect esti-
mates means the results cannot be interpreted as one intervention
being of greater benefit than the other.
Moraska 2008 used a number of instruments to assess functional
ability and provided summary numerical data (means, SDs and
SEs) on request as these were not reported in the study publica-
tion. Wrists receiving the targeted CTS massage were found to
have a lower (better) self-rated functional status score as assessed
using the Levine questionnaire (Levine 1993) after the 7th of 12
massages (week four of treatment) (MD -0.59, 95% CI -2.55 to
1.37; Analysis 5.2), a higher (worse) functional status score after
the 11th of 12 massages (week six of treatment) (MD 0.11, 95%
CI -1.77 to 1.99; Analysis 5.2), and a lower (better) functional
status score at four weeks post-treatment (MD -1.69, 95% CI -
3.74 to 0.36; Analysis 5.2) compared to wrists receiving a general
massage. The 95% CIs for these effect estimates incorporate both
increases and decreases in functional status scores between the
groups. Isometric grip strength (kg) was better in wrists receiving
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the targeted CTS massage after the 7th of 12 massages (week four
of treatment) (MD 2.94, 95% CI 1.03 to 4.85; Analysis 5.3), after
the 11th of 12 massages (week six of treatment) (MD 2.86, 95%
CI -0.001 to 5.72; Analysis 5.3), and at four weeks post-treatment
(MD 3.14, 95% CI 0.57 to 5.71; Analysis 5.3) compared to wrists
receiving general massage. Further, isometric pinch strength (kg)
was better in wrists receiving the targeted CTS massage after the
7th of 12 massages (week four of treatment) (MD 0.90, 95% CI
0.05 to 1.75; Analysis 5.4), after the 11th of 12 massages (week six
of treatment) (MD 1.02, 95% CI 0.18 to 1.86; Analysis 5.4) and
at four weeks post-treatment (MD 0.75, 95% CI -0.13 to 1.63;
Analysis 5.4). However, the authors reported that evaluators were
not blinded to subject group assignment, so these results should
be interpreted with caution as the evaluators pre-conceived beliefs
about the effectiveness of the targeted CTS massage may have in-
fluenced their assessment of grip and pinch strength. Additionally,
functional ability as assessed using the Grooved Pegboard test was
better in wrists receiving the targeted CTS massage after the 7th
of 12 massages (week four of treatment) (MD 1.10, 95% CI -5.13
to 7.33; Analysis 5.5) and after the 11th of 12 massages (week
six of treatment) (MD 2.98, 95% CI -4.14 to 10.10; Analysis
5.5) compared to wrists receiving general massage, but was worse
than wrists receiving general massage at four weeks post-treatment
(MD -1.31, 95% CI -9.95 to 7.33; Analysis 5.5). The 95% CIs for
these effect estimates were imprecise and do not rule out opposite
effects of the interventions.
In Tal-Akabi 2000, more wrists receiving carpal bone mobilisation
had improved self-reported hand function (RR 0.80, 95% CI 0.41
to 1.56; Analysis 3.3), while more wrists receiving neurodynamic
mobilisation had improved upper limb tension (RR 1.25, 95% CI
0.56 to 2.77; Analysis 3.4) at the end of three weeks treatment.
Further, wrists receiving neurodynamic mobilisation had better
mean active wrist flexion (degrees) (MD 0.85, 95% CI -10.83 to
12.53; Analysis 3.5), while wrists receiving carpal bone mobilisa-
tion had better mean active wrist extension (degrees) (MD -0.86,
95% CI -9.26 to 7.54; Analysis 3.6). However, the 95% CIs for
these effect estimates incorporate both positive and negative ef-
fects of these interventions.

4) Short-term improvement in neurophysiologic parameters

(three months or less)

Reported as an outcome in Burke 2007 but not in Moraska 2008
or Tal-Akabi 2000.
In Burke 2007, wrists receiving instrument-assisted STM had me-
dian nerve distal sensory latency which was 0.39 ms longer (MD
0.39, 95% CI -0.03 to 0.81; Analysis 4.10) and median nerve dis-
tal motor latency which was no shorter or longer (MD 0.00, 95%
CI -0.90 to 0.90; Analysis 4.11) than wrists receiving standard
STM immediately after six weeks treatment. At three months post-
treatment, wrists receiving instrument-assisted STM had median
nerve distal sensory latency which was 0.22 ms longer (MD 0.22,

95% CI -0.11 to 0.55; Analysis 4.10) and median nerve distal mo-
tor latency which was 0.17 millseconds longer (MD 0.17, 95% CI
-0.77 to 1.11; Analysis 4.11) than wrists receiving standard STM.
The 95% CIs for these effect estimates incorporate both increases
and decreases in these nerve conduction studies.

5) Long-term improvement in CTS symptoms (more than

three months)

Not reported as an outcome in Burke 2007, Moraska 2008 or
Tal-Akabi 2000.

6) Long-term improvement in functional ability or health-

related quality of life (more than three months)

Not reported as an outcome in Burke 2007, Moraska 2008 or
Tal-Akabi 2000.

7) Need for surgery

Reported as an outcome in Tal-Akabi 2000 but not in Burke 2007
or Moraska 2008.
At the end of three weeks treatment, Tal-Akabi 2000 reported two
participants receiving neurodynamic mobilisation and one partic-
ipant receiving carpal bone mobilisation returned to their origi-
nally planned carpal tunnel release surgery, though the precision
of the effect estimate was low and does not exclude no difference
between groups (RR 2.00, 95% CI 0.23 to 17.34; Analysis 3.7).

Nerve mobilisation (as part of multiple interventions)

versus control

Nine trials compared nerve mobilisation as part of a multi-com-
ponent intervention to another non-surgical intervention (Akalin
2002; Bahrami 2006; Bardak 2009; Baysal 2006; Bialosky 2009;
Brininger 2007; Heebner 2008; Horng 2011; Pinar 2005). Akalin
2002 and Bahrami 2006 both compared nerve and tendon glid-
ing exercises plus splint versus splint alone for four weeks. Bardak
2009 compared nerve and tendon gliding exercises for six weeks
versus nerve and tendon gliding exercises plus split plus steroid in-
jection versus splint plus steroid injection. Baysal 2006 compared
nerve and tendon gliding exercises plus splint plus therapeutic
ultrasound versus nerve and tendon gliding exercises plus splint
only versus therapeutic ultrasound plus splint only for three weeks.
Bialosky 2009 compared neurodynamic technique plus splint ver-
sus “sham” neurodynamic technique plus splint for three weeks.
Brininger 2007 compared nerve and tendon gliding exercises plus
fabricated neutral wrist and metacarpophalangeal (MCP) splint
versus fabricated neutral wrist and MCP splint alone for four
weeks, and also nerve and tendon gliding exercise plus off-the-shelf
wrist cock-up splint versus off-the-shelf wrist cock-up splint alone
for four weeks. Heebner 2008 compared neurodynamic mobilisa-
tion exercises plus standard care consisting of patient education,
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splinting, and tendon gliding exercises versus standard care alone
for six months. Horng 2011 compared nerve gliding exercises plus
splint plus paraffin therapy (superficial heat therapy) versus ten-
don gliding exercises plus splint plus paraffin therapy versus splint
plus paraffin therapy alone, each for eight weeks. Pinar 2005 com-
pared nerve gliding exercises plus splint plus activity modification
versus splint plus activity modification for 10 weeks.
While there are three possible comparisons in Bardak 2009 (nerve
and tendon gliding exercises alone versus nerve and tendon gliding
exercises plus splint plus steroid injection; nerve and tendon glid-
ing exercises alone versus splint and steroid injection; and nerve
and tendon gliding exercises plus splint plus steroid injection ver-
sus splint plus steroid injection), only the two comparisons where
nerve and tendon gliding exercises were delivered to one group
were compared in this review (that is no data on the compari-
son between nerve and tendon gliding exercises alone versus nerve
and tendon gliding exercises plus splint plus steroid injection were
entered into RevMan 5). Similarly, while there are three possible
comparisons in Baysal 2006 (nerve and tendon gliding exercises
plus splint plus therapeutic ultrasound versus nerve and tendon
gliding exercises plus splint; nerve and tendon gliding exercises
plus splint plus therapeutic ultrasound versus therapeutic ultra-
sound plus splint; nerve and tendon gliding exercises plus splint
versus therapeutic ultrasound plus splint), only the two compar-
isons where nerve and tendon gliding exercises were delivered to
one group were compared (that is, no data on the comparison
between nerve and tendon gliding exercises plus splint plus ther-
apeutic ultrasound versus nerve and tendon gliding exercises plus
splint were entered into RevMan 5).
As reported in more detail in the Included studies section and
Characteristics of included studies tables, some or all partici-
pants had bilateral CTS in the studies conducted by Akalin 2002,
Bahrami 2006, Baysal 2006, Horng 2011, and Pinar 2005. It was
clear that the correlation between wrists was accounted for in the
analysis only in the study by Horng 2011 for the neurophysio-
logic parameter outcomes. Attempts to retrieve individual wrist
outcome data for these seven studies were unsuccessful. There-
fore, apart from the neurophysiologic parameter outcome data in
Horng 2011, all other outcome data reported in these studies may
be invalid due to a possible unit of analysis error. Without access
to the individual wrist data, and without being able to estimate
parameters such as the intraclass correlation coefficient from other
studies included in the review, we did not attempt to adjust the
results of these seven studies. We have included the outcome data
as reported by the trialists, but emphasise that results of these stud-
ies should be interpreted with caution, as the possible lack of ad-
justment may have produced either overly wide 95%CIs or overly
narrow 95%CIs with artificially smaller P values (Higgins 2011c).
Only the interventions used in Akalin 2002, Bahrami 2006 and
Brininger 2007 were deemed sufficiently similar in terms of in-
tervention components and duration, but the limited reporting
of data in Brininger 2007, and the lack of clarification regard-

ing whether the correlation between wrists in bilateral CTS par-
ticipants was accounted for in the analysis in Akalin 2002 and
Bahrami 2006, meant that pooling data was not possible.

Primary outcomes

1) Short-term overall improvement (three months or less)

Reported as an outcome in Brininger 2007 and Pinar 2005, but
not in Akalin 2002, Bahrami 2006, Bardak 2009, Baysal 2006,
Bialosky 2009, Heebner 2008 or Horng 2011.
Brininger 2007 reported measuring the percentage of participants
reporting ’no to occasional symptoms’ at four weeks after treat-
ment finished; however, these data were not reported per inter-
vention group, so we were unable to calculate an effect estimate.
Pinar 2005 reported the number of wrists with no pathologic find-
ing on median and ulnar nerve distal sensory latency assessment at
the end of 10 weeks treatment. More wrists receiving nerve gliding
exercises plus splint plus activity modification had no pathologic
finding (RR 1.26, 95% CI 0.69 to 2.30; Analysis 16.1) than wrists
receiving splint plus activity modification alone, however the pre-
cision of this effect estimate was low and does not rule out a neg-
ative effect of the nerve gliding exercises plus splint plus activity
modification intervention.

Secondary outcomes

1) Adverse effects

Not reported as an outcome in Akalin 2002, Bahrami 2006,
Bardak 2009, Baysal 2006, Bialosky 2009, Brininger 2007,
Heebner 2008, Horng 2011 or Pinar 2005.

2) Short-term improvement in CTS symptoms (three months

or less)

Reported as an outcome in Akalin 2002, Bahrami 2006, Bardak
2009, Baysal 2006, Bialosky 2009, Brininger 2007, Heebner
2008, Horng 2011 and Pinar 2005.
In Akalin 2002, receiving nerve and tendon gliding exercises plus
splint decreased the risk of having a positive Phalen’s test by 37%
compared to splint alone (RR 0.63, 95% CI 0.25 to 1.55; Analysis
6.1) and decreased the risk of having a positive Tinel’s test by 25%
compared to splint alone (RR 0.75, 95% CI 0.33 to 1.72; Analysis
6.2) at eight weeks post-treatment. Further, wrists receiving nerve
and tendon gliding exercises plus splint had a lower (better) CTS
symptoms status score (Levine 1993) compared to wrists receiving
splint only (MD -3.68, 95% CI -8.56 to 1.20; Analysis 6.3). All
of these outcome data were analysed at the wrist-level, and it is not
clear if the correlation between wrists in bilateral CTS participants
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was accounted for. If we had adjusted the data, the 95% CIs may
have become wider than those reported.
In Bahrami 2006, receiving nerve and tendon gliding exercises
plus splint decreased the risk of having a positive Phalen’s test by
17% compared to splint alone (RR 0.83, 95% CI 0.31 to 2.27;
Analysis 6.1) and decreased the risk of having a positive Tinel’s
test by 37% compared to splint alone (RR 0.63, 95% CI 0.25 to
1.57; Analysis 6.2) at six weeks post-treatment. In addition, wrists
receiving nerve and tendon gliding exercises plus splint had a lower
(better) CTS symptoms status score (Levine 1993) on average
compared to wrists receiving splint only (MD -1.12, 95% CI -3.60
to 1.36; Analysis 6.3). The low precision of these effect estimates
means that opposite effects are possible. Also, these results should
be interpreted with caution as lack of blinding participants and
outcome assessors may have exaggerated results. Further, all of
these outcome data were analysed at the wrist-level, and it is not
clear if the correlation between wrists in bilateral CTS participants
was accounted for. If we had adjusted the data, the 95% CIs may
have become wider than those reported.
Bardak 2009 found at the end of six weeks treatment that wrists
receiving nerve and tendon gliding exercises only had a higher
(worse) symptom total score compared to wrists receiving splint
plus steroid injection (MD 2.31, 95% CI 1.59 to 3.03; Analysis
7.1). The authors also found that more wrists receiving nerve and
tendon gliding exercises alone had a positive Tinel’s test (RR 1.41,
95% CI 0.84 to 2.35; Analysis 7.2), Phalen’s test (RR 1.23, 95%
CI 0.83 to 1.82; Analysis 7.3), and compression test (RR 1.28,
95% CI 0.65 to 2.53; Analysis 7.4) than wrists receiving splint
plus steroid injection, whereas, fewer wrists receiving nerve and
tendon gliding exercises alone had a positive reverse Phalen’s’s sign
(RR 1.02, 95% CI 0.59 to 1.79; Analysis 7.5). Further, at the end
of six weeks treatment, wrists receiving nerve and tendon glid-
ing exercises plus splint plus steroid injection had a lower (bet-
ter) symptom total score compared to wrists receiving splint plus
steroid injection (MD -0.50, 95% CI -1.29 to 0.29; Analysis 8.1),
and more wrists receiving nerve and tendon gliding exercises plus
splint plus steroid injection had a positive Tinel’s test (RR 1.72,
95% CI 1.07 to 2.77; Analysis 8.2), Phalen’s test (RR 1.17, 95%
CI 0.78 to 1.75; Analysis 8.3), reverse Phalen’s test (RR 1.24, 95%
CI 0.75 to 2.08; Analysis 8.4), and compression test (RR 1.81,
95% CI 0.98 to 3.33; Analysis 8.5). However, the wide 95% CIs
for all these effect estimates incorporate effects in either direction.
Further, the lack of patient blinding suggests that these results
should be interpreted with caution, as participants beliefs about
the effectiveness of the intervention they received may have biased
their self-reported responses.
Baysal 2006 found wrists receiving nerve and tendon gliding ex-
ercises plus therapeutic ultrasound plus splint had pain which was
0.90 points lower on a 0 to 10 VAS at the end of three weeks
treatment (MD 0.90, 95% CI -0.38 to 2.18; Analysis 9.1) and
1.70 points lower at eight weeks post-treatment (MD 1.70, 95%
CI 0.26 to 3.14; Analysis 9.1) compared to wrists receiving ul-

trasound plus splint. The authors also found that wrists receiv-
ing nerve and tendon gliding exercises plus therapeutic ultrasound
plus splint had a mean symptom severity score (assessed using the
Levine questionnaire (Levine 1993)) which was lower at the end of
three weeks treatment (MD 1.00, 95% CI -3.53 to 5.53; Analysis
9.2) and eight weeks after treatment ended (MD 3.50, 95% CI
-1.65 to 8.65; Analysis 9.2) compared to wrists receiving ultra-
sound plus splint. Fewer wrists receiving nerve and tendon glid-
ing exercises plus therapeutic ultrasound plus splint had a positive
Phalen’s’s sign at the end of three weeks treatment (RR 0.86, 95%
CI 0.37 to 1.99; Analysis 9.3) and eight weeks post-treatment (RR
1.00, 95% CI 0.36 to 2.79; Analysis 9.3), and a positive Tinel’s
test at the end of three weeks treatment (RR 1.00, 95% CI 0.36
to 2.79; Analysis 9.4) and eight weeks after treatment ended (RR
5.00, 95% CI 0.66 to 38.15; Analysis 9.4) compared to wrists
receiving ultrasound plus splint. However the 95% CIs of these
effect estimates incorporate positive and negative effects of these
interventions. Wrists receiving nerve and tendon gliding exercises
plus splint had higher (worse) VAS pain score (0 to 10) at the
end of three weeks treatment (MD -1.10, 95% CI -2.59 to 0.39;
Analysis 10.1) and at eight weeks post-treatment (MD -0.10, 95%
CI -1.87 to 1.67; Analysis 10.1), and higher (worse) mean symp-
tom severity score (assessed using the Levine questionnaire (Levine
1993)) at the end of three weeks treatment (MD -2.60, 95% CI -
7.81 to 2.61; Analysis 10.2) and eight weeks after treatment ended
(MD -1.10, 95% CI -7.31 to 5.11; Analysis 10.2) compared to
wrists receiving ultrasound plus splint. Further, wrists receiving
nerve and tendon gliding exercises plus splint were more likely to
have a positive Phalen’s test at the end of three weeks treatment
(RR 0.82, 95% CI 0.38 to 1.76; Analysis 10.3) and at eight weeks
post-treatment (RR 0.68, 95% CI 0.29 to 1.59; Analysis 10.3),
and were more likely to have a positive Tinel’s test at the end of
three weeks treatment (RR 0.63, 95% CI 0.27 to 1.43; Analysis
10.4) but were less likely to have a positive Tinel’s test at eight
weeks post-treatment (RR 1.07, 95% CI 0.41 to 2.79; Analysis
10.4) compared to wrists receiving ultrasound plus splint. All ef-
fect estimates had low precision, and their 95% CIs incorporate
effects in either direction for the exercises plus splint intervention.
All of these outcome data were analysed at the wrist-level, and it
is not clear if the correlation between wrists in bilateral CTS par-
ticipants was accounted for. If we had adjusted the data, the 95%
CIs may have become wider than those reported.
Bialosky 2009 found that at the end of three weeks treatment,
wrists receiving the neurodynamic technique plus splint had lower
pressure pain as measured using a 100 mm mechanical visual ana-
logue scale (MVAS) (MD -2.10, 95% CI -15.03 to 10.83; Analysis
11.1), lower temporal summation (measured using a 100 mm
MVAS) (MD -12.30, 95% CI -30.28 to 5.68; Analysis 11.2), and
lower usual pain as measured using a 101-point numerical rating
scale (MD -3.20, 95% CI -21.09 to 14.69; Analysis 11.3) when
compared to wrists receiving the “sham” technique plus splint.
However, wrists receiving the “sham” technique plus splint had
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less clinical pain (measured using a 100 mm MVAS) (MD 3.00,
95% CI -7.22 to 13.22; Analysis 11.4) and less thermal pain (mea-
sured using a 100 mm MVAS) (MD 0.60, 95% CI -1.57 to 2.77;
Analysis 11.5) when compared to wrists receiving the neurody-
namic technique plus splint. However, the precision of all these ef-
fect estimates was low, and opposite effects of treatment cannot be
ruled out. The authors also measured sensitivity at the end of three
weeks treatment but only reported that “Baseline to three-week
changes in sensation, as assessed by Semmes-Weinstein monofila-
ments, did not differ by group when assessed for the thumb (P =
0.85), index finger (P = 0.68), and middle finger (P = 0.76)”.
Brininger 2007 reported they measured short-term symptom
severity using the Levine questionnaire (Levine 1993) at the end
of the four-week treatment period, and at four weeks follow-up,
but the only data reported were change from baseline to end of
treatment or follow-up for all intervention and control groups
combined, and only F and P values were reported. Therefore, we
were unable to calculate an effect estimate.
Heebner 2008 measured symptoms using the Levine question-
naire (Levine 1993) after one and six months of treatment, but no
summary data (means and SDs) for each group were reported in
the publication. However, summary data following one month of
treatment were obtained through personal communication with
the authors. After one month of treatment there was no difference
in symptom severity score between wrists receiving nerve and ten-
don gliding exercises plus splint plus education and wrists receiv-
ing tendon gliding exercises plus splint plus education (MD 0.00,
95% CI -0.69 to 0.69; Analysis 12.1).
Two months after treatment ended, Horng 2011 found partic-
ipants receiving nerve gliding exercises plus splint plus paraffin
therapy had change from baseline in pain which was 6.70 points
worse on a 0 to 100 VAS scale compared to participants receiving
splint plus paraffin therapy (MD 6.70, 95% CI -8.48 to 21.88;
Analysis 13.1), and 9.20 points worse compared to participants
receiving tendon gliding exercises plus splint plus paraffin therapy
(MD 9.20, 95% CI -4.75 to 23.15; Analysis 14.1). Change in
symptom severity score (Levine 1993) for participants receiving
nerve gliding exercises plus splint plus paraffin therapy from base-
line to two months was 0.30 points worse compared to partici-
pants receiving splint plus paraffin therapy (MD 0.30, 95% CI
-0.10 to 0.70; Analysis 13.2), and 0.40 points worse compared
to participants receiving tendon gliding exercises plus splint plus
paraffin therapy (MD 0.40, 95% CI -0.06 to 0.86; Analysis 14.2).
Further, participants receiving tendon gliding exercises plus splint
plus paraffin therapy had a change from baseline in pain (VAS 0 to
100) which was 2.5 points better (MD -2.50, 95% CI -19.65 to
14.65; Analysis 15.1), and in symptom severity score which was
0.10 points better (MD -0.10, 95% CI -0.57 to 0.37; Analysis
15.2) compared to participants receiving splint plus paraffin ther-
apy. All of these outcome data were analysed at the participant-
level, and it is not clear if the correlation between wrists in bilateral
CTS participants was accounted for. If we had adjusted the data,

the 95% CIs may have become narrower than those reported. The
authors also measured the number of participants with a positive
Phalen’s test and a positive Tinel’s test. However, summary data
for each group were not reported; the authors only reported that
no statistically significant difference was found between the three
groups on these outcomes.
At the end of 10 weeks treatment, Pinar 2005 found wrists receiv-
ing nerve gliding exercises plus splint plus activity modification
had pain which was 0.60 points lower on a 0 to 10 VAS (MD -
0.60, 95% CI -1.74 to 0.54; Analysis 16.2) compared to wrists
receiving splint plus activity modification. Further, more wrists
receiving nerve gliding exercises plus splint plus activity modifica-
tion had a positive Phalen’s test at the end of 10 weeks treatment
(RR 0.95, 95% CI 0.82 to 1.11; Analysis 16.3) and a positive
Tinel’s test at this time point (RR 0.70, 95% CI 0.42 to 1.17;
Analysis 16.4) compared to wrists receiving splint plus activity
modification. All of these outcome data were analysed at the wrist-
level, and it is clear that the correlation between wrists in bilateral
CTS participants was not accounted for. If we had adjusted the
data, the 95% CIs may have become wider than those reported.

3) Short-term improvement in functional ability or health-

related quality of life (three months or less)

Reported as an outcome in Akalin 2002, Bahrami 2006, Bardak
2009, Baysal 2006, Bialosky 2009, Brininger 2007, Heebner
2008, Horng 2011 and Pinar 2005.
Akalin 2002 found that wrists receiving nerve and tendon gliding
exercises plus splint had a functional status score (assessed using the
Levine questionnaire (Levine 1993)) that was 1.00 points lower
compared to wrists receiving splint alone (MD -1.00, 95% CI -
4.72 to 2.72; Analysis 6.4) at eight weeks post-treatment. Also,
wrists receiving nerve and tendon gliding exercises plus splint had
better grip strength (kg) (MD 2.30, 95% CI -2.49 to 7.09; Analysis
6.5), better pinch strength (kg) (MD 2.39, 95% CI -0.43 to 5.21;
Analysis 6.6), and better static two-point discrimination (mm)
(MD -0.70, 95% CI -1.24 to -0.16; Analysis 6.7) compared to
wrists receiving splint alone. However, neither participants nor
outcome assessors were blind to treatment, which may have biased
these results if participants or outcome assessors believed that nerve
and tendon gliding exercises plus splint were superior to splint
alone. Further, all of these outcome data were analysed at the
wrist-level, and it is not clear if the correlation between wrists in
bilateral CTS participants was accounted for. If we had adjusted
the data, the 95% CIs may have become wider than those reported.
Therefore these results should be interpreted with caution.
Bahrami 2006 found that at six weeks post-treatment, wrists re-
ceiving nerve and tendon gliding exercises plus splint had a func-
tional status score (assessed using the Levine questionnaire (Levine
1993)) which was 1.90 points lower compared to wrists receiving
splint alone (MD -1.90, 95% CI -7.60 to 3.80; Analysis 6.4).
These outcome data were analysed at the wrist-level, and it is not
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clear if the correlation between wrists in bilateral CTS participants
was accounted for. If we had adjusted the data, the 95% CIs may
have become wider than those reported.
In Bardak 2009, at the end of six weeks treatment, wrists receiving
nerve and tendon gliding exercises alone only had a higher (worse)
self-reported functional status score (MD 4.20, 95% CI 1.88 to
6.52; Analysis 7.6) and worse two-point discrimination (MD 0.10,
95% CI -0.39 to 0.59; Analysis 7.7) than wrists receiving splint
plus steroid injection. The authors also found at the end of six
weeks treatment that wrists receiving nerve and tendon gliding
exercises plus splint plus steroid injection had a lower (better)
self-reported functional status score (MD -0.20, 95% CI -1.94 to
1.54; Analysis 8.6) and better two-point discrimination (MD -
0.20, 95% CI -0.79 to 0.39; Analysis 8.7) than wrists receiving
splint plus steroid injection. Further, the lack of patient blinding
suggests that these data should be interpreted with caution, as
participants beliefs about the effectiveness of the intervention they
received may have biased their self-reported responses.
Baysal 2006 found that wrists receiving nerve and tendon glid-
ing exercises plus ultrasound plus splint had a mean self-reported
functional status score (as assessed using the Levine questionnaire
(Levine 1993)) which was 4.40 points lower (better) on a 40-point
scale at the end of three weeks treatment (MD 4.40, 95% CI -0.12
to 8.92; Analysis 9.5) and 3.50 points lower (better) at eight weeks
post-treatment (MD 3.50, 95% CI -1.08 to 8.08; Analysis 9.5)
compared to wrists receiving ultrasound plus splint. The nerve
and tendon gliding exercises plus ultrasound plus splint group had
hand grip strength which was 0.10 kg worse at the end of three
weeks treatment (MD 0.10, 95% CI -5.22 to 5.42; Analysis 9.6)
and 1.20 kg worse at eight weeks post-treatment (MD 1.20, 95%
CI -1.60 to 4.00; Analysis 9.6) compared to the ultrasound plus
splint group, however pinch strength was 1.30 kg better at the
end of three weeks treatment and at eight weeks post-treatment
(MD -1.30, 95% CI -2.86 to 0.26; Analysis 9.7). Further, wrists
receiving nerve and tendon gliding exercises plus splint had a mean
functional status score (as assessed using the Levine questionnaire
(Levine 1993)) which was 1.30 points lower (better) on a 40-point
scale at the end of three weeks treatment (MD 1.30, 95% CI -
3.83 to 6.43; Analysis 10.5) and 1.20 points lower (better) at eight
weeks post-treatment (MD 1.20, 95% CI -3.81 to 6.21; Analysis
10.5) compared to wrists receiving ultrasound plus splint. The
nerve and tendon gliding exercises plus splint group had hand
grip strength which was 0.70 kg worse at the end of three weeks
treatment (MD 0.70, 95% CI -4.82 to 6.22; Analysis 10.6) and
0.80 kg worse at eight weeks post-treatment (MD 0.80, 95% CI
-2.42 to 4.02; Analysis 10.6) when compared to the ultrasound
plus splint group, whereas pinch strength was 0.60 kg better at the
end of three weeks treatment (MD -0.60, 95% CI -1.98 to 0.78;
Analysis 10.7) and 0.60 kg better at eight weeks post-treatment
(MD -0.60, 95% CI -1.92 to 0.72; Analysis 10.7). All of these
outcome data were analysed at the wrist-level, and it is not clear
if the correlation between wrists in bilateral CTS participants was

accounted for. If we had adjusted the data, the 95% CIs may have
become wider than those reported.
Bialosky 2009 measured disability using the 44-point Quick Dis-
ability of the Arm, Shoulder and Hand (DASH) questionnaire
and found that wrists receiving the neurodynamic technique plus
splint had a lower score than wrists receiving the “sham” technique
plus splint (MD -5.30, 95% CI -17.49 to 6.89; Analysis 11.6).
The authors also measured grip strength at the end of three weeks
treatment, and though no data suitable for meta-analysis were re-
ported in the publication, data for this outcome were provided on
request. The authors found that wrists receiving the neurodynamic
technique plus splint had grip strength that was 1.8 kg lower than
wrists receiving the “sham” technique plus splint (MD -1.80, 95%
CI -8.68 to 5.08; Analysis 11.7). The precision of both effect es-
timates was very low and does not rule out a beneficial effect of
either intervention.
Brininger 2007 reported that they measured short-term functional
status (using the Levine questionnaire (Levine 1993)), Moberg
Pick-Up test, grip strength, tip pinch strength, palmar pinch
strength, and lateral pinch strength at end of the four-week treat-
ment period, and at four weeks follow-up, but the only numerical
data reported were change from baseline to end of treatment or
follow-up for all intervention and control groups combined, and
for most outcomes only F and P values were reported. Therefore,
no data could be entered in RevMan 5.
After both one month and six months treatment Heebner 2008
measured self-reported functional status using the Levine ques-
tionnaire and the Disability of the Arm, Shoulder and Hand
(DASH) questionnaire, and neurodynamic irritability of median
nerve (R1) measured in degrees (°) using the upper limb tension
test for the median nerve, but no numerical summary data (for
example, means and SDs) for each group were reported in the
publication. However, when requested, the authors provided data
on these outcomes collected after one month of treatment. Wrists
receiving nerve and tendon gliding exercises plus splint plus edu-
cation had a Levine functional status score that was no different
(MD 0.00, 95% CI -0.77 to 0.77; Analysis 12.2), a Disability of
the Arm, Shoulder and Hand score that was 3.10 points higher
(worse) (MD 3.10, 95% CI -13.34 to 19.54; Analysis 12.3) and
neurodynamic irritability of median nerve (R1) which was 10.90°
higher (MD 10.90, 95% CI -6.68 to 28.48; Analysis 12.4) com-
pared to wrists receiving tendon gliding exercises plus splint plus
education. However, the 95% CIs of these effect estimates incor-
porate both positive and negative effects of this intervention.
At two months post-treatment, Horng 2011 found participants
receiving nerve gliding exercises plus splint plus paraffin ther-
apy had a change from baseline in functional status score which
was 0.30 points worse on the Boston CTS questionnaire (Levine
1993) (MD 0.30, 95% CI -0.11 to 0.71; Analysis 13.3), change
in DASH score which was 5.40 points worse (MD 5.40, 95%
CI -3.23 to 14.03; Analysis 13.4), change in WHO Quality of
Life Brief Questionnaire (WHOQOL-BREF) Physical Domain
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score which was 0.77 points worse (MD -0.77, 95% CI -2.01 to
0.47; Analysis 13.5), change in WHOQOL-BREF Psychologic
Domain score which was 0.70 points better (MD 0.70, 95% CI -
0.46 to 1.86; Analysis 13.6), change in WHOQOL-BREF Social
Domain score which was 0.10 points better (MD 0.10, 95% CI
-0.96 to 1.16; Analysis 13.7), and change in WHOQOL-BREF
Environmental Domain score which was no different (MD 0.00,
95% CI -0.83 to 0.83; Analysis 13.8) compared to participants
receiving splint plus paraffin therapy. Horng 2011 also found par-
ticipants receiving nerve gliding exercises plus splint plus paraf-
fin therapy had a change from baseline in functional status score
(Levine 1993) which was 0.50 points worse (MD 0.50, 95% CI
0.18 to 0.82; Analysis 14.3), change in DASH score which was
8.60 points worse (MD 8.60, 95% CI 2.50 to 14.70; Analysis
14.4), change in WHOQOL-BREF Physical Domain score which
was 0.67 points worse (MD -0.67, 95% CI -1.61 to 0.27; Analysis
14.5), change in WHOQOL-BREF Psychologic Domain score
which was 0.30 points better (MD 0.30, 95% CI -0.73 to 1.33;
Analysis 14.6), change in WHOQOL-BREF Social Domain score
which was no different (MD 0.00, 95% CI -0.98 to 0.98; Analysis
14.7), and a change in WHOQOL-BREF Environmental Do-
main score which was no different (MD 0.00, 95% CI -1.07 to
1.07; Analysis 14.8) compared to participants receiving tendon
gliding exercises plus splint plus paraffin therapy. Further, partic-
ipants receiving tendon gliding exercises plus splint plus paraf-
fin therapy had a change from baseline in functional status score
(Levine 1993) which was 0.20 points better (MD -0.20, 95% CI
-0.61 to 0.21; Analysis 15.3), change in DASH score which was
3.20 points better (MD -3.20, 95% CI -12.78 to 6.38; Analysis
15.4), change in WHOQOL-BREF Physical Domain score which
was 0.10 points worse (MD -0.10, 95% CI -1.23 to 1.03; Analysis
15.5), change in WHOQOL-BREF Psychologic Domain score
which was 0.40 points better (MD 0.40; 95% CI -0.95 to 1.75;
Analysis 15.6), change in WHOQOL-BREF Social Domain score
which was 0.10 points better (MD 0.10, 95% CI -0.78 to 0.98;
Analysis 15.7), and change in WHOQOL-BREF Environmental
Domain score which was no different (MD 0.00, 95% CI -0.97
to 0.97; Analysis 15.8) compared to participants receiving splint
plus paraffin therapy. All of these effect estimates have 95% CIs
that do not exclude the possibility of no difference between groups
or effects that favour either treatment group, except for the out-
comes functional status score and DASH score when comparing
nerve gliding exercises plus splint plus paraffin therapy to tendon
gliding exercises plus splint plus paraffin therapy, which favoured
the group receiving tendon gliding exercises. These two results
should be interpreted with caution as participants were not blind
to treatment and awareness of their allocated treatment may have
influenced their responses to self-reported outcomes. All of these
outcome data were analysed at the participant-level, and it is not
clear if the correlation between wrists in bilateral CTS participants
was accounted for. If we had adjusted the data, the 95% CIs may
have become narrower than those reported. The authors also mea-

sured the grip strength, pinch strength and sensitivity, however
summary data for each group were not reported. The authors only
reported that no statistically significant difference was found be-
tween the three groups on these outcomes.
In Pinar 2005, while the group receiving nerve gliding exercises
plus splint plus activity modification had better grip strength (MD
0.30, 95% CI -3.41 to 4.01; Analysis 16.5), pinch strength (MD
0.50, 95% CI -0.47 to 1.47; Analysis 16.6), and motor function of
abductor pollicis brevis muscle (MD 0.16, 95% CI -0.17 to 0.49;
Analysis 16.7) at the end of 10 weeks treatment than the group
receiving splint plus activity modification, whereas, the group re-
ceiving splint plus activity modification had better two-point dis-
crimination at the end of 10 weeks treatment (MD 0.03, 95%
CI -0.37 to 0.43; Analysis 16.8). All of these outcome data were
analysed at the wrist-level, and it is clear that the correlation be-
tween wrists in bilateral CTS participants was not accounted for.
If we had adjusted the data, the 95% CIs may have become wider
than those reported. Pinar 2005 also assessed light-touch deep-
pressure sense at the end of 10 weeks, but a MD between groups
was not estimable in RevMan as the authors reported that the SD
for the splint plus activity modification group was 0.0 (Analysis
16.9). According to the study publication, by using the Wilcoxon
test or Mann Whitney-U test, the authors reported finding no
statistically significant difference between groups in this outcome.

4) Short-term improvement in neurophysiologic parameters

(three months or less)

Reported as an outcome in Bahrami 2006, Baysal 2006, Bialosky
2009 and Horng 2011, but not in Akalin 2002, Bardak 2009,
Brininger 2007, Heebner 2008 or Pinar 2005.
In Bahrami 2006, wrists receiving nerve and tendon gliding exer-
cises plus splint had a median nerve sensory distal latency that was
0.5 ms shorter (MD -0.05, 95% CI -0.33 to 0.23; Analysis 6.8), a
median nerve motor distal latency that was 0.20 ms shorter (MD
-0.20, 95% CI -0.43 to 0.03; Analysis 6.9), and a median-ulnar
sensory distal latency that was 0.06 ms longer (MD 0.06, 95% CI
-0.32 to 0.44; Analysis 6.10) compared to wrists receiving splint
alone. All of these outcome data were analysed at the wrist-level,
and it is not clear if the correlation between wrists in bilateral CTS
participants was accounted for. If we had adjusted the data, the
95% CIs may have become wider than those reported.
In Baysal 2006, wrists receiving nerve and tendon gliding exercises
plus therapeutic ultrasound plus splint had a median nerve motor
distal latency that was no different at the end of three weeks treat-
ment (MD 0.00, 95% CI -1.06 to 1.06; Analysis 9.8) and 0.10 ms
longer at eight weeks post-treatment (MD -0.10, 95% CI -1.25
to 1.05; Analysis 9.8), and a median nerve sensory distal latency
that was 0.10 ms longer at the end of three weeks treatment (MD
-0.10, 95% CI -0.55 to 0.35; Analysis 9.9) and 0.20 ms longer at
eight weeks post-treatment ended (MD -0.20, 95% CI -0.58 to
0.18; Analysis 9.9) compared to wrists receiving therapeutic ul-
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trasound plus splint. The authors also reported that wrists receiv-
ing nerve and tendon gliding exercises plus splint had a median
nerve motor distal latency which was 0.02 ms longer at the end of
three weeks treatment (MD -0.20, 95% CI -0.95 to 0.55; Analysis
10.8) and 0.30 ms longer at eight weeks post-treatment (MD -
0.30, 95% CI -0.91 to 0.31; Analysis 10.8), but a median nerve
sensory distal latency that was 0.10 ms shorter at the end of three
weeks treatment (MD 0.10, 95% CI -0.28 to 0.48; Analysis 10.9)
and no different at eight weeks post-treatment (MD 0.00, 95%
CI -0.36 to 0.36; Analysis 10.9) when compared to wrists receiv-
ing therapeutic ultrasound plus splint. All of these outcome data
were analysed at the wrist-level, and it is not clear if the correlation
between wrists in bilateral CTS participants was accounted for. If
we had adjusted the data, the 95% CIs may have become wider
than those reported.
Bialosky 2009 measured motor distal onset latency at the abduc-
tor pollicis brevis muscle and the combined sensory index (CSI),
which “measures the sensory nerve action potentials peak latency
and amplitude from the median, ulnar, and radial nerves as they
cross the wrist. The differences measured between the nerves are
combined into an overall score with a value greater than 1 indica-
tive of slowing of median nerve conduction through the carpal
tunnel” (Bialosky 2009, page 713). The authors found that at the
end of three weeks treatment, wrists receiving the neurodynamic
technique plus splint had motor distal latency that was 0.43 ms
shorter (MD -0.43, 95% CI -1.79 to 0.93; Analysis 11.8), and
a combined sensory index which was 0.39 points lower (worse)
(MD 0.39, 95% CI -1.70 to 2.48; Analysis 11.9) compared to
wrists receiving the sham technique plus splint. However, these
effect estimates were imprecise and suggest that a greater benefit
in either group over the other is possible.
Horng 2011 measured median and ulnar nerve sensory and motor
distal latency, but only reported that differences between groups
were not statistically significant.

5) Long-term improvement in CTS symptoms (more than

three months)

Reported as an outcome in Akalin 2002, Bahrami 2006, Bardak
2009 and Baysal 2006, but not in Bialosky 2009, Brininger 2007,
Heebner 2008, Horng 2011 or Pinar 2005.
Akalin 2002 measured patient satisfaction with treatment and
dichotomised participants into those with ’excellent/good’ satis-
faction and those with ’fair/poor’ satisfaction at a mean of eight
months (range five to 11 months) after the four-week treatment
period. The risk of reporting having ’excellent/good’ satisfaction
with treatment was 31% higher for wrists receiving nerve and ten-
don gliding exercises plus splint compared to splint alone (RR
1.31, 95% CI 0.96 to 1.78; Analysis 6.11). These outcome data
were analysed at the wrist-level, and it is not clear if the correlation
between wrists in bilateral CTS participants was accounted for. If
we had adjusted the data, the 95% CIs may have become wider

than those reported.
Bahrami 2006 reported the proportion of participants with excel-
lent or good satisfaction with treatment from five to eight months
after the four-week treatment period. The risk of reporting excel-
lent or good satisfaction with treatment was 25% higher for wrists
receiving nerve and tendon gliding exercises plus splint compared
to splint alone (RR 1.25, 95% CI 0.80 to 1.97; Analysis 6.11).
These outcome data were analysed at the wrist-level, and it is not
clear if the correlation between wrists in bilateral CTS participants
was accounted for. If we had adjusted the data, the 95% CIs may
have become wider than those reported.
In Bardak 2009, fewer participants receiving nerve and tendon
gliding exercises alone rated their satisfaction with treatment at
11 months post-treatment as ’excellent/good’ than participants
receiving splint plus steroid injection (RR 0.66, 95% CI 0.45 to
0.98; Analysis 7.8). However, the high risk of bias associated with
lack of patient blinding in this study suggest that these results
should be interpreted with caution, as participants responses may
have been based on their beliefs about the superiority of splint and
steroid injection over nerve and tendon gliding exercises. Further,
fewer participants receiving nerve and tendon gliding exercises plus
splint plus steroid injection rated their satisfaction with treatment
at 11 months post-treatment as ’excellent/good’ than participants
receiving splint plus steroid injection (RR 0.98, 95% CI 0.74 to
1.29; Analysis 8.8), though the 95% CI incorporates opposite
effects of treatment.
At the final follow-up (an average of 11 +/- 4.5 months after the
end of three weeks treatment), Baysal 2006 asked participants to
report their satisfaction with treatment. The authors reported the
number of participants rated as ’excellent/good’ (asymptomatic or
rarely symptomatic), ’fair’ (symptomatic only during compelling
activity), and ’poor’ (continuing symptoms without relief follow-
ing treatment). More participants rated themselves as ’excellent/
good’ in the group receiving nerve and tendon gliding exercises
and therapeutic ultrasound and splint (n = 8/13) when compared
to the group receiving ultrasound and splint (n = 3/12) (RR 0.41,
95% CI 0.14 to 1.18; Analysis 9.10). Also, fewer participants rated
their wrists as ’excellent/good’ in the group receiving nerve and
tendon gliding exercises and splint compared to the group receiv-
ing therapeutic ultrasound and splint (RR 9.69, 95% CI 0.55 to
171.98; Analysis 10.10). However, the precision of both effect es-
timates was low. The lack of patient blinding and unclear reasons
for incomplete data for these outcomes suggest that these results
should be interpreted with caution. Further, all of these outcome
data were analysed at the wrist-level, and it is not clear if the corre-
lation between wrists in bilateral CTS participants was accounted
for. If we had adjusted the data, the 95% CIs may have become
wider than those reported.

6) Long-term improvement in functional ability or health-

related quality of life (more than three months)
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Not reported as an outcome in Akalin 2002, Bahrami 2006,
Bardak 2009, Baysal 2006, Bialosky 2009, Brininger 2007,
Heebner 2008, Horng 2011 or Pinar 2005.

7) Need for surgery

Not reported as an outcome in Akalin 2002, Bahrami 2006,
Bardak 2009, Baysal 2006, Bialosky 2009, Brininger 2007,
Heebner 2008, Horng 2011 or Pinar 2005.

Other mobilisation intervention(s) versus other non-

surgical interventions

Three trials compared a mobilisation intervention other than nerve
mobilisation to another non-surgical intervention (Davis 1998;
Garfinkel 1998; Janssen 2009). Davis 1998 compared chiroprac-
tic treatment (myofascial massage plus manual thrusts plus thera-
peutic ultrasound) plus splint versus ibuprofen plus splint for nine
weeks duration and Garfinkel 1998 compared yoga versus a wrist
splint worn for eight weeks. Janssen 2009 compared contrast baths
plus controlled finger flexion and extension exercises to contrast
baths alone and to controlled finger flexion and extension exer-
cises alone. Janssen 2009 did not measure any of the pre-specified
outcomes of this review. The interventions were judged as being
too heterogeneous so the data were not pooled, and a narrative
summary of the results is provided.
As reported in the Included studies section and Characteristics of
included studies tables, some or all participants had bilateral CTS
in the studies conducted by Davis 1998 and Garfinkel 1998. It
was clear that the correlation between wrists was accounted for
in the analysis only in the study by Davis 1998 for the neuro-
physiologic parameter outcomes. Attempts to retrieve individual
wrist outcome data for these studies were unsuccessful. Therefore,
apart from the neurophysiologic parameter outcome data in Davis
1998, all other outcome data reported in these studies may be in-
valid due to a possible unit of analysis error. Without access to the
individual wrist data, and without being able to estimate parame-
ters such as the intraclass correlation coefficient from other studies
included in the review, we did not attempt to adjust the results of
these studies. We have included the outcome data as reported by
the trialists, but emphasise that all results of these studies should
be interpreted with caution, as the possibly lack of adjustment
may have produced either overly wide 95% CIs or overly narrow
95% CIs with artificially smaller P values (Higgins 2011c).

Primary outcomes

1) Short-term overall improvement (three months or less)

Not reported as an outcome in Davis 1998, Garfinkel 1998 or
Janssen 2009.

Secondary outcomes

1) Adverse effects

Reported as an outcome in Davis 1998, but not in Garfinkel 1998
or Janssen 2009.
Davis 1998 found that 10 (22%) of the 46 participants receiv-
ing ibuprofen and splint for nine weeks reported intolerance to
the drug within the first two weeks of treatment and that for five
of these participants, the intolerance was marked and resulted in
them being unable to continue taking the medication. In contrast,
only one adverse effect was reported in the chiropractic group,
which was a sore neck associated with the manipulation. The num-
ber of adverse effects experienced throughout the treatment period
was lower in the chiropractic group (RR 0.10; 95% CI 0.01 to
0.77; Analysis 17.1).

2) Short-term improvement in CTS symptoms (three months

or less)

Reported as an outcome in Davis 1998 and Garfinkel 1998, but
not in Janssen 2009.
At the end of nine weeks treatment, Davis 1998 found that partici-
pants receiving chiropractic treatment plus splint had higher CTS-
related physical distress (as assessed using the CTOA-Physical dis-
tress questionnaire) (MD 3.51, 95% CI 0.18 to 6.84; Analysis
17.2) and higher CTS-related mental distress (MD 2.35, 95% CI
-3.44 to 8.14; Analysis 17.3) than participants receiving ibuprofen
and splint. The authors reported there were no statistically sig-
nificant differences between groups for these outcomes; however,
this is probably because they used repeated measures multivariate
analyses of variance and planned comparisons and subsequently
set the criterion for statistical significance as P < 0.00833 to reduce
the chance of obtaining spurious statistically significant results.
Outcome data for these two outcomes were analysed at the par-
ticipant-level, and the correlation between wrists in bilateral CTS
participants was not accounted for. If we had adjusted the data,
the 95% CIs may have become narrower than those reported. Fur-
ther, four weeks after treatment ceased, Davis 1998 found wrists
receiving chiropractic treatment plus splint had better vibrometric
threshold of finger sensation (dB) of the right hand (MD 0.96,
95% CI -1.99 to 3.91; Analysis 17.4), but this was worse for the
left hand (MD -1.91, 95% CI -5.42 to 1.60; Analysis 17.4) com-
pared to wrists receiving ibuprofen plus splint. The low precision
of these effect estimates means that chiropractic treatment may
not always be beneficial.
After eight weeks of treatment, Garfinkel 1998 found that pain
intensity for the previous week was 1.40 points lower on a 0 to
10 VAS in participants receiving yoga compared to participants
receiving wrist splint (MD 1.40, 95% CI 0.07 to 2.73; Analysis
18.1). Garfinkel 1998 also found more participants assigned to
yoga experienced improvement in sleep disturbance (RR 0.47,
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95% CI 0.10 to 2.25; Analysis 18.2) compared to participants
receiving wrist splint and more wrists receiving yoga experienced
an improvement in Tinel’s test (RR 0.47, 95% CI 0.13 to 1.66;
Analysis 18.3) after eight weeks of treatment compared to wrists
receiving wrist splint, whereas, fewer wrists receiving yoga experi-
enced an improvement in Phalen’s test after eight weeks of treat-
ment (RR 0.19, 95% CI 0.05 to 0.78; Analysis 18.4). However,
these results should be interpreted with caution as participants
were not blind to treatment and their expectations regarding the
potential effectiveness of yoga may have biased their responses.
Also, all of these outcome data were analysed at the wrist-level,
and it is not clear if the correlation between wrists in bilateral CTS
participants was accounted for. If we had adjusted the data, the
95% CIs may have become wider than those reported.

3) Short-term improvement in functional ability or health-

related quality of life (three months or less)

Reported as an outcome in Davis 1998 and Garfinkel 1998, but
not in Janssen 2009.
At four weeks follow-up, participants receiving chiropractic treat-
ment plus splint had better functional ability as assessed by the
HAND scale (MD -3.30, 95% CI -9.73 to 3.13; Analysis 17.5)
and by the SF-36 Body pain scale (MD 5.02, 95% CI -4.19 to
14.23; Analysis 17.6) than participants receiving ibuprofen and
splint in the study conducted by Davis 1998. However, partici-
pants receiving ibuprofen and splint had better functional ability
according to the SF-36 Global scale (MD -0.85, 95% CI -6.79
to 5.09; Analysis 17.7) and the SF-36 Role Physical scale (MD -
15.88, 95% CI -34.79 to 3.03; Analysis 17.8) at four weeks fol-
low-up. These outcome data were analysed at the participant-level,
and the correlation between wrists in bilateral CTS participants
was not accounted for. If we had adjusted the data, the 95% CIs
may have become narrower than those reported.
Garfinkel 1998 found that the wrists receiving wrist splint had grip
strength which was 3.10 mmHg better immediately after eight
weeks of treatment than wrists receiving yoga (MD 3.10, 95%
CI -31.06 to 37.26; Analysis 18.5), though the precision of this
estimate is very low and opposite effects of treatment cannot be
ruled out. These outcome data were analysed at the wrist-level,
and it is not clear if the correlation between wrists in bilateral CTS
participants was accounted for. If we had adjusted the data, the
95% CIs may have become wider than those reported.

4) Short-term improvement in neurophysiologic parameters

(three months or less)

Reported as an outcome in Davis 1998 and Garfinkel 1998, but
not in Janssen 2009.
At the end of nine weeks treatment, Davis 1998 found that wrists
receiving chiropractic treatment plus splint had shorter motor
wrist onset latency (ms) of the right hand (MD -0.21, 95% CI -

0.68 to 0.26; Analysis 17.9) and left hand (MD -0.15, 95% CI
-0.55 to 0.25; Analysis 17.9), shorter sensory digit two latency
(ms) of the right hand (MD -0.07, 95% CI -0.43 to 0.29; Analysis
17.10) and left hand (MD -0.11, 95% CI -0.37 to 0.15; Analysis
17.10), longer sensory digit three latency (ms) of the right hand
(MD 0.05, 95% CI -0.35 to 0.45; Analysis 17.11) but shorter
sensory digit three latency (ms) of the left hand (MD -0.15, 95%
CI -0.53 to 0.23; Analysis 17.11), and longer sensory palm peak
latency (ms) of the right hand (MD 0.06, 95% CI -0.19 to 0.31;
Analysis 17.12), but shorter sensory palm peak latency (ms) of the
left hand (MD -0.07, 95% CI -0.30 to 0.16; Analysis 17.12) com-
pared to wrists receiving ibuprofen plus splint. None of the 95%
CIs of these effect estimates rule out the possibility for alternative
effects of these interventions.
At the end of eight weeks treatment, Garfinkel 1998 found wrists
receiving yoga had median nerve motor distal latency which was
0.25 ms shorter (MD 0.25, 95% CI -0.37 to 0.87; Analysis 18.6)
and median nerve sensory distal latency which was 0.39 ms shorter
(MD 0.39, 95% CI -0.35 to 1.13; Analysis 18.7) compared to
wrists receiving wrist splint. These outcome data were analysed
at the wrist-level, and it is not clear if the correlation between
wrists in bilateral CTS participants was accounted for. If we had
adjusted the data, the 95% CIs may have become wider than those
reported.

5) Long-term improvement in CTS symptoms (more than

three months)

Not reported as an outcome in Davis 1998, Garfinkel 1998 or
Janssen 2009.

6) Long-term improvement in functional ability or health-

related quality of life (more than three months)

Not reported as an outcome in Davis 1998, Garfinkel 1998 or
Janssen 2009.

7) Need for surgery

Not reported as an outcome in Davis 1998, Garfinkel 1998 or
Janssen 2009.

Subgroup and sensitivity analyses

We were unable to perform the planned subgroup and sensitivity
analyses given the inability to pool any data across the studies
included in the review. This may be possible in future updates of
the review.
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Assessment of reporting bias

No meta-analyses were performed in this review so we were unable
to generate any forest plots and we were unable to use funnel plots
to assess the likelihood of publication bias (Higgins 2011a). No
protocols for studies were identified and a trial registration entry
could only be found for Brininger 2007, therefore, assessment of
selective outcome reporting for the majority of studies was limited
and was based on comparing outcomes reported in the Methods
section to those reported in the Results section of the study pub-
lications.

D I S C U S S I O N

Summary of main results

This review sought to examine the potential benefits and harms of
different types of exercise and mobilisation interventions for the
treatment of CTS. There is limited and very low quality evidence
of benefit for all of a diverse collection of exercise and mobilisation
interventions for carpal tunnel syndrome, compared with other
non-surgical interventions for CTS (such as splinting, therapeutic
ultrasound or oral drugs), and when compared with one another.
The studies were heterogeneous in the intensity of the interven-
tion, duration of treatment, and timing of outcome assessment.
Therefore, we did not pool data across studies. Only four studies
(Akalin 2002; Bahrami 2006; Bardak 2009; Baysal 2006) assessed
outcomes at long-term follow-up (that is, more than three months
after treatment ended).
We identified two trials that compared the efficacy of exercise
or mobilisation to no treatment (Field 2004; Tal-Akabi 2000).
Field 2004 reported limited details of the study and we were
unable to collect any data from the trialists. The main findings
from Tal-Akabi 2000 were that both neurodynamic mobilisation
and carpal bone mobilisation delivered for three weeks resulted
in more participants experiencing overall improvement and that
carpal bone mobilisation resulted in less pain at short-term follow-
up, when compared to no treatment. However, the lack of pa-
tient blinding suggests these outcomes should be interpreted with
caution, as participants’ expectations regarding the effectiveness
of receiving a mobilisation intervention rather than no treatment
may have influenced their reporting of improvement. Tal-Akabi
2000 was the only study to have assessed the need for surgery as
an outcome, and found no clear difference between groups.
The results of three studies that compared one type of mobilisation
to another (Burke 2007; Moraska 2008; Tal-Akabi 2000) suggest
that one type is not superior over others. All three studies found
small but imprecise differences between the different mobilisation
groups in terms of short-term overall improvement, adverse ef-
fects, and short-term CTS symptoms. Moraska 2008 found that

wrists receiving targeted CTS massage had better functional abil-
ity compared to general massage; however, the imprecise results,
as indicated by the wide 95% CIs, incorporated both positive and
negative effects of this intervention.
Nine studies compared nerve mobilisation delivered as part of a
multi-component intervention to another non-surgical interven-
tion (Akalin 2002; Bahrami 2006; Bardak 2009; Baysal 2006;
Bialosky 2009; Brininger 2007; Heebner 2008; Horng 2011; Pinar
2005). For nearly all comparisons, differences between groups on
the outcomes, short-term overall improvement, adverse effects,
short- and long-term symptoms and function, and short-term neu-
rophysiologic parameters, were small and 95% CIs incorporated
effects in either direction, and many effect estimates were at high
risk of bias, particularly due to lack of participant or outcome as-
sessor blinding. Further, seven of these studies either clearly, or
potentially, committed unit of analysis errors due to not account-
ing for the correlation between wrists in participants with bilateral
CTS.
Finally, three trials compared a mobilisation intervention (without
nerve mobilisation) to another non-surgical intervention (Davis
1998; Garfinkel 1998; Janssen 2009). Janssen 2009 did not mea-
sure any of the pre-specified outcomes of this review. Davis 1998
found that chiropractic treatment resulted in fewer adverse events
than taking ibuprofen for CTS did. However; we cannot rule out
the possibility of positive or negative effects of the mobilisation
interventions in Davis 1998 and Garfinkel 1998 for the outcomes,
CTS symptoms, functional ability, and neurophysiologic param-
eters.
More research is needed on potential adverse effects of exercise
and mobilisation interventions and the need for surgery, compared
with other non-surgical interventions for CTS.

Overall completeness and applicability of
evidence

There are a number of limitations in the interventions used and
participants recruited into the studies included in this review.
Firstly, the majority of studies in this review delivered exercise or
mobilisation interventions as part of a multi-component treat-
ment regimen, which makes it difficult to draw conclusions on the
efficacy of exercise or mobilisation as a stand-alone intervention
for CTS. The age ranges of participants in the studies was also
restricted, with 12 of 16 studies including participants with an
approximate mean age of 50 years (Akalin 2002; Bahrami 2006;
Baysal 2006; Bialosky 2009; Brininger 2007; Field 2004; Garfinkel
1998; Heebner 2008; Horng 2011; Janssen 2009; Moraska 2008;
Tal-Akabi 2000). Therefore, the efficacy of exercise or mobilisa-
tion interventions requires further investigation in both younger
and older adults. In addition, all of the included studies delivered
exercise or mobilisation interventions that ranged from three to
10 weeks in duration, and only one study assessed the outcomes
of these interventions at long-term follow-up. Thus, the efficacy
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of longer lasting exercise or mobilisation regimens requires fur-
ther research, preferably both before and after three months have
passed since the end of treatment.

Quality of the evidence

Overall, the risk of bias in the included studies varied substan-
tially across the studies, though most were judged as having an
unclear or high risk of bias. For example, concealment of the allo-
cation sequence was only clearly reported in three of the 16 stud-
ies (Baysal 2006; Brininger 2007; Davis 1998), and five studies
did not conceal allocation (Akalin 2002; Bahrami 2006; Heebner
2008; Moraska 2008; Pinar 2005). The importance of allocation
concealment in randomised controlled trials is supported by em-
pirical evidence that inadequate allocation concealment can dis-
tort treatment effects, though the magnitude and direction of dis-
tortion is difficult to predict (Odgaard-Jensen 2011). Further, in
12 studies participants were not blind to the intervention they
received (Akalin 2002; Bahrami 2006; Bardak 2009; Baysal 2006;
Brininger 2007; Burke 2007; Davis 1998; Field 2004; Garfinkel
1998; Heebner 2008; Horng 2011; Tal-Akabi 2000). Lack of
participant blinding is common and often unavoidable in ran-
domised controlled trials delivering exercise or mobilisation in-
terventions. However, interpretation of subjective or self-reported
outcomes should be interpreted cautiously, as empirical evidence
indicates that randomised trials with non-blinded self-reported
outcomes show exaggerated treatment effects (Wood 2008). In
contrast, blinding of objective outcomes is always possible through
blinding of outcome assessors, however, this was not done in five
studies (Akalin 2002; Brininger 2007; Garfinkel 1998; Heebner
2008; Moraska 2008). Ten studies were judged as at low risk
of bias regarding completeness of outcome data at three months
or less (Akalin 2002; Bahrami 2006; Bardak 2009; Baysal 2006;
Brininger 2007; Burke 2007; Janssen 2009; Moraska 2008; Pinar
2005; Tal-Akabi 2000). Finally, seven studies were judged as be-
ing at high risk of bias for selective outcome reporting (Bardak
2009; Brininger 2007; Burke 2007; Field 2004; Garfinkel 1998;
Heebner 2008; Horng 2011). The latter finding is concerning
given that selective outcome reporting of ’positive’ or statistically
significant trial results can bias the results and conclusions of a
systematic review (Kirkham 2010).

Potential biases in the review process

While our reported methods attempted to minimise bias in the
selection of studies, collection of published data, and analysis for
the review, our searches were limited to electronic databases, and
as a result we have only included published studies. In future up-
dates of this review we will attempt to identify grey literature, as
empirical evidence suggests published studies are more likely to re-
port larger treatment effects than unpublished studies (Hopewell

2007). Further, assessment of selective outcome reporting was lim-
ited as no protocols were identified for the included studies and
only one study was listed on a trial registry database (Brininger
2007). It was also difficult to obtain relevant unpublished data
from some of the authors of included studies. This had a con-
siderable impact on our analysis of seven studies which commit-
ted or potentially committed unit of analysis errors (Akalin 2002;
Bahrami 2006; Baysal 2006; Davis 1998; Garfinkel 1998; Horng
2011; Pinar 2005), as we were unable to re-analyse the outcome
data using methods that address the dependency of data.

Agreements and disagreements with other
studies or reviews

To our knowledge, only one other systematic review specifically
focusing on exercise and mobilisation interventions for CTS ex-
ists (McKeon 2008). McKeon 2008 focused only on nerve glid-
ing exercises for CTS, and only included the studies conducted
by Akalin 2002, Baysal 2006, Brininger 2007, Pinar 2005 and
Tal-Akabi 2000, as well as a non-randomised study conducted by
Rozmaryn 1998. The findings of our review are generally con-
sistent with those of McKeon 2008 and other systematic reviews
of non-surgical interventions for CTS that also found limited or
insufficient evidence for the effectiveness of exercise and mobil-
isation interventions for CTS (Ashworth 2010; Gerritsen 2002;
Goodyear-Smith 2004; Huisstede 2010; McKeon 2008; Muller
2004; Ono 2010; Piazzini 2007). In comparison to this review, the
most recent systematic review by Huisstede 2010 also included the
studies conducted by Akalin 2002, Baysal 2006, Bialosky 2009,
Brininger 2007, Burke 2007, Davis 1998, Field 2004, Garfinkel
1998, Heebner 2008, Moraska 2008, Pinar 2005, and Tal-Akabi
2000. However, due to the timing of their search, this review did
not include the studies conducted by Bardak 2009, Janssen 2009
and Horng 2011; the study conducted by Bahrami 2006 was also
not included, and it is not clear why. Further, Huisstede 2010
only included outcome data reported in the systematic review by
O’Connor 2003 (without including additional data reported in
the original study publications in this review), did not obtain unre-
ported data from the trial authors of studies conducted by Bialosky
2009, Heebner 2008, Moraska 2008 and Pinar 2005, did not in-
clude outcome data available for all time points reported, and did
not report any data on neurophysiologic parameters reported in
the included studies.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is limited and very low quality evidence of benefit for all
of a diverse collection of exercise and mobilisation interventions
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for carpal tunnel syndrome. People with carpal tunnel syndrome
who indicate a preference for exercise or mobilisation interven-
tions should be informed of the limited evidence of effectiveness
and safety of this intervention by their treatment provider. Until
more high quality randomised controlled trials assessing the ef-
fectiveness and safety of various exercise and mobilisation inter-
ventions compared to other non-surgical interventions are under-
taken, the decision to provide this type of non-surgical interven-
tion to people with carpal tunnel syndrome should be based on
clinician’s expertise in being able to deliver these treatments and
patient’s preferences.

Implications for research

There is a need for more high quality randomised controlled trials
to assess the safety and efficacy of the various types of exercise and
mobilisation interventions alone (e.g., nerve mobilisation, carpal
bone mobilisation, soft tissue mobilisation, massage) compared
to other non-surgical interventions (e.g. therapeutic ultrasound,
splint, oral drugs). These trials should attempt to blind partici-
pants where possible, and should always attempt to blind assess-
ment of objective outcomes. Trialists should collect data on ad-
verse effects and the need for participants to undergo surgery for
their condition. If participants with bilateral CTS are included in
the trial, trialists should use statistical methods which take the de-
pendency between wrists into account, and report which method
they used to achieve this. Finally, outcomes should be collected at
short-term and long-term follow-up (that is at least three months
post-treatment cessation).
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Akalin 2002

Methods Randomised controlled trial
No blinding
Randomisation occurred at the level of wrists, where participants with bilateral CTS
received a different intervention for each wrist

Participants Total n = 28 (36 wrists) randomised
Intervention group n = 14 (18 wrists) randomised
Control group n = 14 (18 wrists) randomised
2 males; 26 females
Mean ± SD age:
Intervention 51.7 ± 5.5 yrs
Control 52.2 ± 5.6 yrs
Inclusion criteria:
1. Subjective symptoms (history of paraesthesiae or pain in median nerve distribution,
nocturnal pain and dysthesia)
2. Positive Phalen’s test or Tinel’s test
3. Electrophysiologic studies confirmed CTS diagnosis
Exclusion criteria:
1. Underlying metabolic disorders (diabetes mellitus, thyroid disease)
2. Rheumatoid arthritis
3. Pregnancy
4. History of steroid injection to carpal tunnel
5. Severe thenar atrophy
6. History of splint use

Interventions Intervention: nerve and tendon gliding exercises performed 5 times daily and use of a
custom-made neutral volar wrist splint for 4 weeks. During tendon gliding exercises,
the fingers were placed in five discrete positions. Those were straight, hook, fist, table
top, and straight fist. During the median nerve gliding exercise, the median nerve was
mobilised by putting the hand and wrist in six different positions: (1) wrist in neutral
position, fingers and thumb in flexion; (2) wrist in neutral position, fingers and thumb
extended; (3) wrist and fingers extended, thumb in neutral position; (4) wrist, fingers,
and thumb extended; (5) forearm in supination; (6) the opposite hand applies a gentle
stretch to the thumb) (Totten 1991).
Control: custom-made neutral volar wrist splint for 4 weeks
Participants in both groups were instructed to wear the splint all night and during the
day as much as possible

Outcomes Outcomes assessed at 12 weeks (8 weeks following end of treatment), except for assess-
ment of patient satisfaction occurred between 5 and 11 months post intervention (mean
8 months)
1. Grip strength (in lbs) (Martin vigorimeter)
2. Pinch strength (in lbs) (Martin vigorimeter)
3. Static two-point discrimination of the pulps of radial 3 digits (in mm)
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Akalin 2002 (Continued)

4. Tinel’s test (rated as positive or negative)
5. Phalen’s test (rated as positive or negative)
6. Symptoms using carpal tunnel questionnaire (rates 11 items on ordinal scale 1 to 5)
7. Hand function using carpal tunnel questionnaire (rates 8 items on ordinal scale 1 to
5)
8. Patient satisfaction (rates as excellent, good, fair, poor). Excellent = completely asymp-
tomatic, good = occasional symptoms, fair = frequent symptoms but still some improve-
ment, poor = continuous symptoms

Notes Analysis was undertaken at the wrist-level for all outcomes, though some participants
in each group had bilateral CTS. Bilateral cases had a different intervention applied
to each wrist. The trialists did not report how the correlation between both wrists was
accounted for in the analysis, and attempts to clarify this information from the trialists
were unsuccessful. Therefore, it is not clear whether a unit of analysis error occurred. No
attempt was made to adjust outcome data

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “The patients were randomly di-
vided into two groups. When the patients
satisfied inclusion criteria, numbers were
given to them. Group 1 consisted of the
patients with odd numbers, and group 2
consisted of the patients with even num-
bers. If the patient had bilateral involve-
ment, they were separately randomized by
the same method. There were 14 patients
in each group.”

Allocation concealment (selection bias) High risk Comment: Communication with author
(Akalin) confirmed that group assignments
were not concealed prior to allocation

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: Participants were aware of their
group assignment. This may have influ-
enced self-reported outcomes (symptom
severity score, functional status score, pa-
tient satisfaction)

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Comment: Communication with author
(Akalin) confirmed that outcome assessors
were not blinded to group assignments.
This may have influenced outcomes in-
cluding Phalen’s’s sign, Tinel’s test, two-
point discrimination, grip strength, and
pinch strength
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Akalin 2002 (Continued)

Incomplete outcome data (attrition bias)
3 months or less

Low risk Quote: “The mean and standard deviation
of each parameter for all patients were ob-
tained.”
Comment: Communication with author
(Akalin) confirmed there were no drop-
outs in the study

Incomplete outcome data (attrition bias)
After 3 months

Low risk Quote: “The mean and standard deviation
of each parameter for all patients were ob-
tained.”
Comment: Communication with author
(Akalin) confirmed there were no drop-
outs in the study

Selective reporting (reporting bias) Low risk Comment: All outcomes stated in the
methods section of the publication were re-
ported in the results

Other bias Low risk Comment: No other sources of bias iden-
tified.

Bahrami 2006

Methods Quasi-randomised controlled trial
No blinding reported
It is unclear whether randomisation occurred at the level of participants or wrists, and
whether all bilateral CTS participants received the same or different intervention for
each wrist

Participants Total n = 28 (38 wrists) randomised
Intervention group n = 19 wrists randomised (number of participants unclear)
Control group n = 19 wrists randomised (number of participants unclear)
2 males; 26 females
Mean ± SD age:
Intervention 51.37 ± 9.49 yrs
Control 49.37 ± 6.6 yrs
Mean ± SD duration of CTS symptoms:
Intervention 7.89 ± 3.4 months
Control 7.3 ± 3.2 months
Inclusion criteria:
1. Mild to moderate CTS
2. Haringtone JM et al criteria (reference 14)
3. Pain and numbness in median innervated parts plus one of the followings: (a) Positive
Tinel’s test; (b) Positive Phalen’s test; (c) Electrodiagnostic findings of CTS
4. Electrophysiologic criteria: median nerve sensory distal latency > 3.5 ms or median
nerve motor distal latency > 4.2 ms or difference of median nerve sensory distal latency
and ulnar nerve sensory distal latency > 0.5 ms
Exclusion criteria:
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Bahrami 2006 (Continued)

1. Any metabolic disease (diabetes mellitus or thyroid disease)
2. Rheumatoid arthritis
3. Pregnancy
4. History of corticosteroid injection in wrist
5. Tenra atrophia
6. Any clinical or electrophysiological sign of other diseases which can imitate CTS
symptoms such as peripheral neuropathy, cervical radiculopathy (C6-C7)
7. Any neurogenic findings in C6-C7 myotome or thenar muscles
8. Median nerve sensory distal latency or median nerve motor distal latency > 6 ms or
unrecordable
9. Signs of peripheral neuropathy

Interventions Intervention: nerve and tendon gliding exercises to be performed 4 times a day for 4
weeks, plus wrist splint in five degrees dorsi flexion (rest) was prescribed to be used at
nights for 4 weeks. Participants also received pictures of exercises and were advised to
do each exercise 10 times in each section and retain their hand in each position for 5 s.
During exercises, neck and shoulder had natural position and elbow was 90° flexed
Control: Wrist splint in five degrees dorsi flexion (rest) was prescribed to be used at
nights for 4 weeks

Outcomes Outcomes assessed at baseline and 6 weeks after treatment ended, except for patient
satisfaction which was measured at 6 months post-treatment:
1. Symptoms using carpal tunnel questionnaire (rates 11 items on ordinal scale 1: least,
to 5: most)
2. Hand function using carpal tunnel questionnaire (rates 8 items on ordinal scale 1:
least, to 5: most)
3. Tinel’s test
4. Phalen’s test
5. Nerve conduction: median nerve sensory distal latency, median nerve motor distal
latency, median-ulnar sensory distal latency
6. Patient satisfaction measured via telephone (no details on measurement scale used)

Notes Full text publication was written in Persian and translated by the Neuromuscular Disease
Review Group
Comment: 19 participants had unilateral CTS and 9 participants had bilateral CTS. The
numbers of unilateral and bilateral cases in each group were not reported, and it is not
clear whether bilateral CTS participants received the same intervention for both wrists.
The trialists did not report how the correlation between both wrists was accounted for in
the analysis, and attempts to clarify this information from the trialists were unsuccessful.
Therefore, it is not clear whether a unit of analysis error occurred. No attempt was made
to adjust outcome data

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Quote: “Patients with even number of
medical recordings entered group 1 while
patients with odd numbers entered group
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Bahrami 2006 (Continued)

2. For patients with both hands involved,
different odd and even numbers were con-
sidered for each hand; thus one of their
hands were in group 1 and the other in
group 2” (personal communication with
trialists)
Comment: A non-random sequence (alter-
nation) was used to allocate participants

Allocation concealment (selection bias) High risk Quote: “Patients with even number of
medical recordings entered group 1 while
patients with odd numbers entered group
2. For patients with both hands involved,
different odd and even numbers were con-
sidered for each hand; thus one of their
hands were in group 1 and the other in
group 2” (personal communication with
trialists)
Comment: A non-random sequence (alter-
nation) was used to allocate participants, so
the allocation was unlikely to be concealed
to individuals responsible for enrolling par-
ticipants in the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: No blinding of participants was
reported, and due to the nature of the inter-
ventions, it is unlikely that participants and
personnel were not aware of which group
participants were allocated to

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: It is not clear if assessors of ob-
jective outcomes were blinded

Incomplete outcome data (attrition bias)
3 months or less

Low risk Comment: All outcomes measured at three
months or less were based on all ran-
domised wrists

Incomplete outcome data (attrition bias)
After 3 months

Unclear risk Comment: Patient satisfaction measured at
five to eight months post-treatment was
measured on 17/19 wrists in the interven-
tion group and 18/19 wrists in the control
group. The reasons for missing outcome
data were not reported, so it is not clear
whether missing data may have influenced
the results or not

Selective reporting (reporting bias) Unclear risk Comment: It is unclear if any additional
measured outcomes were not reported
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Bahrami 2006 (Continued)

Other bias Low risk Comment: No other sources of bias iden-
tified.

Bardak 2009

Methods Randomised controlled trial
Blinded outcome assessors

Participants Total n = 111 (111 wrists) randomised
Intervention group 1 n = 41 (41 wrists) randomised; 41 (41 wrists) completed
Intervention group 2 n = 35 (35 wrists) randomised; 35 (35 wrists) completed
Intervention group 3 n = 35 (35 wrists) randomised; 35 (35 wrists) completed
3 males, 108 females
Mean ± SD age:
Intervention group 1: 33 ± 9.6 yrs
Intervention group 2: 26 ± 10.3 yrs
Intervention group 3: 22 ± 9.9 yrs
Mean± SD duration of CTS symptoms:
Intervention group 1: 13.3 ± 8.6 months
Intervention group 2: 12.9 ± 8.8 months
Intervention group 3: 19 ± 16.3 months
Inclusion criteria:
1. Diagnosed according to Lundborg classification as intermediate stage CTS, charac-
terised as nocturnal increase in the carpal tunnel tissue pressure
Exclusion criteria:
1. Diagnosed according to Lundborg classification as early stage or late stage CTS
2. Had diabetes mellitus
3. Had thyroid diseases
4. Had rheumatoid arthritis
5. Had peripheral neuropathy
6. Had cervical radiculopathy
7. Had CTS with thenar atrophies
8. Were pregnant
9. Had history of steroid injections or splinting
10. Had bilateral CTS

Interventions Intervention group 1: Standard conservative treatment consisting of a neutral splint worn
day and night for the first 3 weeks and then at night only for the next 3 weeks, and 3
mg betamethasone (steroid) injection into the carpal groove
Intervention group 2: standard conservative treatment (see above) plus tendon and me-
dian nerve gliding exercises performed at home 3 times a day with every particular ex-
ercise repeated 5 times for a period of 6 weeks (exercises were demonstrated by a phys-
iotherapist initially and participants received a brochure describing the exercises, and
were asked to complete the exercises at home with a weekly follow-up with the phys-
iotherapist to ensure the exercises were being performed properly). For tendon gliding
exercises, the fingers were placed in five different positions (straight, hook, fist, table top,
and straight fist) and were kept in this position for 7 seconds. For median nerve gliding
exercises, wrists and hands were placed in six different positions: 1. Keep the wrist in
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Bardak 2009 (Continued)

neutral position, fingers and thumb in flexion; 2. Keep the wrist in neutral position,
fingers and thumb extended; 3. Keep the thumb in neutral position, wrist and fingers
are in extension; 4. Wrist, fingers, and thumb extended; 5. Keep the wrist, fingers, and
the thumb in extension while forearm is in supination; 6. The opposite hand applies a
gentle stretch to the thumb (Totten 1991).
Intervention group 3: tendon and median nerve gliding exercises performed at home 3
times a day with every particular exercise repeated 5 times for a period of 6 weeks (see
above)

Outcomes Outcomes assessed at baseline and 8 weeks after treatment ended:
1. Symptom total point, calculated as the sum of 5 scores (scored as symptomatic = 1
point or asymptomatic = 0 points) for five symptoms (hand pain, tingling, numbness,
nocturnal numbness, and interrupted sleep). The total score ranges from 0 to 5, with
lower scores denoting fewer symptoms
2. Functional status score, calculated as the sum of 7 scores for ability to perform 7 daily
living activities (writing, buttoning clothes, gripping a telephone receiver, opening jars,
doing housework, carrying grocery bags, bathing), each scored as 1 = easy, 2 = somewhat
difficult, 3 = moderately difficult, 4 = very difficult, 5 = impossible). The total score
ranges from 7 to 35, with lower scores denoting better function
3. Phalen’s test
4. Tinel’s test
5. Reverse Phalen’s test
6. Compression test
7. Pain measured on a visual analogue scale (scale properties not reported)*
8. Static two-point discrimination (mm) performed on the pulp of the 3 radial digits,
and the mean value was recorded
9. Patient satisfaction measured via telephone, where participants were asked to rate
themselves as asymptomatic = excellent/good, symptomatic during difficult activities =
fair or persistent symptoms after the treatment = poor (measured only at 11 months
post-treatment)

Notes *No data reported on this outcome in the trial publication. Requests to obtain this data
from the authors were unsuccessful
Only participants with unilateral CTS were included in the study, so a unit of analysis
error resulting from the correlation between two wrists in bilateral CTS participants
could not have occurred

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “For randomization of the patients
into treatment groups, a biostatistician cre-
ated a computer-generated randomization
list.”
Comment: The randomisation sequence
was probably adequately concealed
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Allocation concealment (selection bias) Unclear risk Quote: “According to this list, numbered,
sealed envelopes containing one of the
treatment groups were prepared. When pa-
tients entered the study, the corresponding
envelope was opened and the enclosed card
determined the treatment group”
Comment: It is not clear whether the
sealed, numbered envelopes were opaque,
so it is not clear whether the allocation se-
quence was adequately concealed

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: “Two investigators were assigned
to this study. One of the investigators was
blind to the therapy given to the patient
and only evaluated the subjective symp-
toms, clinical examinations, and the func-
tional status of the patient. These evalua-
tions were carried out pretreatment and 8
weeks posttreatment. The second investi-
gators was blind to the functional status and
symptoms of the patients and only applied
the treatment”
Comment: Patients and personnel deliv-
ering the intervention were probably not
blind to treatment allocation, given the na-
ture of the interventions

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “Two investigators were assigned
to this study. One of the investigators was
blind to the therapy given to the patient
and only evaluated the subjective symp-
toms, clinical examinations, and the func-
tional status of the patient. These evalua-
tions were carried out pretreatment and 8
weeks posttreatment. The second investi-
gators was blind to the functional status and
symptoms of the patients and only applied
the treatment”
Comment: The outcome assessor was
probably blind to treatment allocation

Incomplete outcome data (attrition bias)
3 months or less

Low risk Comment: No drop-outs or losses to fol-
low-up were reported in the trial publica-
tion, and the tables of outcome data clearly
indicate that data reported are based on a
complete sample of participants who were
randomised
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Incomplete outcome data (attrition bias)
After 3 months

Low risk Comment: No drop-outs or losses to fol-
low-up were reported in the trial publica-
tion, and the tables of outcome data clearly
indicate that data reported are based on a
complete sample of participants who were
randomised

Selective reporting (reporting bias) High risk Comment: All outcomes specified in the
methods section of the publication were re-
ported in the results section of the publi-
cation, except for the outcome VAS pain
score. Further, no protocol or trial registry
entry was identified, and it is not clear
whether the outcome commonly measured
in other CTS trials, nerve conduction, was
measured as an outcome

Other bias Low risk Comment: No other sources of bias iden-
tified.

Baysal 2006

Methods Randomised single-blind controlled trial
Blinded assessors
Randomisation occurred at the level of participants, not wrists (i.e. participants with
bilateral CTS received the same intervention for both wrists)

Participants Total n = 36 (72 wrists) randomised
Intervention group 1 n = 12 (24 wrists) randomised; 12 (24 wrists) completed
Intervention group 2 n = 12 (24 wrists) randomised; 8 (16 wrists) completed
Intervention group 3 n = 12 (24 wrists) randomised; 8 (16 wrists) completed
0 males, 36 females
Mean ± SD age:
Intervention group 1: 47.8 ± 5.5 yrs
Intervention group 2: 50.1 ± 7.3 yrs
Intervention group 3: 51.4 ± 5.2 yrs
Mean± SD duration of CTS symptoms:
Intervention group 1: 1.5 ± 1.6 yrs
Intervention group 2: 1.4 ± 0.8 yrs
Intervention group 3: 1.4 ± 0.8 yrs
Inclusion criteria:
1. Subjectively reported history of paraesthesia or pain in the median nerve distribution,
nocturnal pain, and dysthesia
2. Tinel’s test, Phalen’s test, pain measurement, two-point discrimination test, and grip
and pinch strength measurement (no information provided on which criteria for these
physician-assessed outcomes had to be fulfilled by participants)
Exclusion criteria:
1. Secondary entrapment neuropathies
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2. Treated with ultrasound for CTS
3. Required regular analgesic or anti-inflammatory drugs.
4. Clinical sign for axonal degeneration of the median nerve (thenar atrophy) on elec-
tromyographic examination of the abductor pollicis brevis muscle
5. Evidence of denervation (abnormal spontaneous activity in the form of fibrillations
and positive sharp waves) on electromyographic examination of the abductor pollicis
brevis muscle
6. History of steroid injection into the carpal tunnel, thyroid disease, diabetes, systemic
peripheral neuropathy, pregnancy, or splint use

Interventions Intervention group 1: Splinting and exercise therapy
Intervention group 2: Splinting and ultrasound therapy
Intervention group 3: Splinting, exercise, and ultrasound therapy
(No description of how these combinations of treatments were completed by participants
over the three-week treatment period)
Splinting - A custom-made neutral volar splint was given to patients. The patients were
instructed to wear the splints all night and during the day for 3 weeks
Ultrasound therapy - Ultrasound treatment was administered 15 min per session to
the palmar carpal tunnel area at a frequency of 1 MHz and intensity of 1.0 W/cm
2, pulsed mode 1 : 4, with a transducer of 5 cm2 (Electronica Pagani FP-942/S) and
with aquasonic gel as the couplant. The apparatus was standardised initially, and the
output was controlled regularly by a simple underwater radiation balance. A total of 15
ultrasound treatments were performed once a day, five times a week, for 3 weeks
Exercise therapy - Participants were instructed to perform nerve-and tendon gliding
exercises developed by Totten and Hunter (Totten 1991). Brochures describing exercises
were also given to patients.The exercises were applied as five sessions daily. Each exercise
was repeated 10 times at each session. Exercise treatment was continued for 3 weeks.
During tendon-gliding exercises, the fingers were placed in five discrete positions. Those
were straight, hook, fist, table top, and straight fist. During the median nerve-gliding
exercise, the median nerve was mobilised by putting the hand and wrist in six different
positions

Outcomes Outcomes measured at the first treatment session, at the end of therapy, and 8 weeks
after treatment ended (11 weeks from baseline):*
1. Pain using a visual scale (VAS), on which the patients could indicate their assessment
along a distance of 10 cm, ranging from 0 (no pain at all) to 10 (the most intense pain
that I can imagine)**
2. Tinel’s test (rated as positive or not)
3. Phalen’s test (rated as positive or not)
4. Two-point discrimination: performed on the pulp of the three radial digits
5. Symptoms using carpal tunnel questionnaire (rates 11 items on ordinal scale 1: mildest,
to 5: most severe)**
6. Hand function using carpal tunnel questionnaire (rates 8 items on ordinal scale 1: no
difficulty with the activity, to 5: cannot perform the activity at all)**
7. Hand grip strength using a handheld dynamometer: average force of three consecutive
trials calculated**
8. Pinch grip strength using a standard dynamometer between the tips of the thumb and
the little finger: average force of three consecutive trials calculated**
9. Nerve conduction: median nerve motor distal latency (ms) and sensory distal latency
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(ms)**
10. Satisfaction using a question asked over the telephone: rated as excellent if a patient
is asymptomatic, good: rarely symptomatic, fair: symptomatic only during compelling
activity or poor: continuing symptoms (without relief following treatment) (measured
at an average of 11 ± 4.5 months post-treatment)

Notes **Data reported as endpoint scores and as change from baseline and change from end
of treatment to 8 weeks follow-up scores only if the difference between time points was
significant (P < 0.05). Therefore, only endpoint scores for each outcome were included
in the review, as these were rated to be a low risk of reporting bias
Comment: Analysis was undertaken at the wrist-level for all outcomes, though all partic-
ipants in each group had bilateral CTS. Bilateral cases had the same intervention applied
to each wrist. The trialists did not report how the correlation between both wrists was
accounted for in the analysis, and attempts to clarify this information from the trialists
were unsuccessful. Therefore, it is not clear whether a unit of analysis error occurred. No
attempt was made to adjust outcome data

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Computer-generated randomiza-
tion list was created by a biostatistician.”
Comment: The allocation sequence was
probably adequately generated

Allocation concealment (selection bias) Unclear risk Quote: “Computer-generated randomiza-
tion list was created by a biostatistician. It
was given to the physiotherapy department
in sealed numbered envelopes. When the
patients qualified to enter the study, appro-
priate numbered envelope was opened at
the reception; the card inside indicated the
patient’s allocation to a treatment group.
” Comment: It is not clear whether the
sealed numbered envelopes were opaque
and sequentially numbered, therefore it is
not clear whether the allocation sequence
was adequately concealed until interven-
tions were assigned

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: Not reported, and given the na-
ture of the intervention it is unlikely that
participants were not aware of which group
they were assigned to

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “The staff who assessed the out-
comes were different from the staff admin-
istering the treatments and were blinded to
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the type of treatment each patient had re-
ceived.”
Comment: Outcome assessors of objec-
tively measured outcomes were probably
blinded to treatment assignment

Incomplete outcome data (attrition bias)
3 months or less

Low risk Quote: “Twenty-eight patients (56 wrists)
completed the study. The eight drop-
outs are described as follows: two patients
(group II) underwent surgery, two patients
(group II) were lost to follow-up. In group
III, two patients were lost to follow-up, and
another two patients (group III) refused
electrophysiologic study due to improve-
ment of symptoms.”
Comment: The eight randomised partici-
pants who were drop-outs and losses to fol-
low-up were clearly described,

Incomplete outcome data (attrition bias)
After 3 months

High risk Comment: There is no explanation for why
results of the patient satisfaction question-
naire is based on fewer than 28 participants
with 56 wrists

Selective reporting (reporting bias) Low risk Comment: All outcomes were fully re-
ported as endpoint scores at the end of
treatment and at eight weeks follow-up.
The authors also reported change from
baseline scores for some (not all) of the
outcomes, but numerical data suitable for
inclusion in a meta-analysis were only re-
ported if the effect estimate was statistically
significant. For non-significant effects, the
authors only reported that the result was
“NS”. Given endpoint scores were available
and no meta-analysis was performed, this
selective reporting of data is unlikely to af-
fect the results

Other bias Low risk Comment: No other sources of bias iden-
tified.
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Bialosky 2009

Methods Randomised controlled trial
Blinded participants

Participants Total n = 40 participants (40 wrists) randomised; 39 participants (39 wrists) completed
Intervention group n = 20 participants (20 wrists) randomised; 19 participants (19
hands) completed
Control group n = 20 participants (20 wrists) randomised; 20 participants (20 wrists)
completed
0 males, 40 females
Mean ± SD age:
Intervention group: 44.3 ± 6.97 yrs
Control group: 49.5 ± 12.35 yrs
Mean ± range duration of CTS symptoms:
Intervention group: 104 ± 30 to 221 weeks
Control group: 364 ± 153 to 520 weeks
Inclusion criteria:
1. Aged between 18 and 70 years
2. Patient had signs and symptoms consistent with CTS, as defined by pain or paraesthesia
in the median nerve distribution and/or clinical examination findings consistent with
CTS
3. Patient had CTS symptoms present for greater than 12 weeks
4. Patient had a rating of their CTS pain intensity or symptom intensity of at least 4/
10 on a numeric rating scale (range 0 to 10, with 0 indicating no pain at all and 10
indicating the worst pain imaginable over the past 24 hours)
Exclusion criteria:
1. Non-English speaking
2. Prior surgery for CTS
3. Prior treatment with the studied neurodynamic technique
4. Pregnancy
5. Diagnosed with a systemic disease known to cause peripheral neuropathy
6. Current or history of chronic pain conditions
7. CTS as a result of an upper extremity fracture

Interventions Intervention: neurodynamic technique which was intended to provide anatomical stress
across the median nerve, including contralateral cervical sidebending, shoulder depres-
sion, shoulder abduction and external rotation to 90°, full elbow extension, and forearm
supination (Butler 1991). Participants received 2 treatment sessions per week over period
of 3 weeks. Participants also wore a splint at night and during daytime activities that
worsened CTS symptoms for 3 weeks
Control: “Sham” neurodynamic technique that minimised anatomical stress across the
median nerve and included neutral cervical spine positioning (i.e., no sidebending),
no shoulder depression, shoulder abduction and external rotation to 45°, 45° of elbow
extension, and forearm pronation. Participants received 2 treatment sessions per week
over period of 3 weeks. Participants also wore a splint at night and during daytime
activities that worsened CTS symptoms for 3 weeks

Outcomes Outcomes assessed at baseline, immediately after the first treatment session, and at the
end of 3 weeks treatment:
1. Clinical pain intensity measured using a 100 mm mechanical visual analogue scale
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(MVAS), anchored with “no pain” and “the most intense pain sensation imaginable”
2. Pressure pain intensity measured using a 100 mm MVAS, anchored with “no pain”
and “the most intense pain sensation imaginable”, following application of a 2.3 kg force
applied at a rate of 1 kg/s through a 1cm2 application tip at the thenar eminence
3. Thermal pain sensitivity measured using a 100 mm MVAS, anchored with “no pain”
and “the most intense pain sensation imaginable”
4. Temporal summation measured using a 101-point numerical rating scale (NRS) an-
chored with “no pain” and “the most intense pain imaginable”, following application of
heat pulses at 51°C applied to the thenar surface of the palm of the hand
5. “Usual pain”, measured using a 101-point NRS
6. Disability measured using the 11-item Quick Disability of the Arm, Shoulder and
Hand (DASH) Questionnaire, which provides a range of 11 to 55 possible points, with
lower values indicating less disability
7. Grip strength measured using a Jamar hydraulic hand dynamometer, with the average
of 3 trials recorded in kilograms*
8. Sensation at the tip of the thumb, index finger and middle finger, measured using a
Semmes-Weinstein monofilament. The monofilament at which the participant indicated
sensation was recorded*
9. Nerve conduction: Motor distal onset latency at the abductor pollicis brevis muscle
and peak amplitude at the abductor pollicis brevis muscle, combined sensory index
(calculated by measuring the sensory nerve action potentials peak latency and amplitude
from the median, ulnar and radial nerves as they cross the wrist; the differences measures
between the nerves are combined into an overall score with a value greater than one
indicating a slowing of median nerve conduction through the carpal tunnel)*

Notes *Only exact P values and partial η2 values for differences in the outcomes, grip strength,
sensation, and neurophysiologic parameters were reported in the publication. Numerical
summary data (e.g. means and SDs) for these outcomes were requested from the authors,
and data on grip strength and nerve conduction were provided
Trialists reported that “The assigned intervention was applied bilaterally to all partici-
pants, regardless of whether their CTS complaints were bilateral”, and that
“Twenty-seven participants (68%) reported bilateral CTS. Of the participants reporting
bilateral CTS, 22 reported one side as more symptomatic, and this side was used in the
analysis. Five participants reporting bilateral complaints were unable to identify one side
as worse than the other, and the data for the dominant arm were analysed.” Therefore, a
unit of analysis error resulting from the correlation between two wrists in bilateral CTS
participants could not have occurred in this study

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomization was computer
generated...”
Comment: Random sequence generation
was probably adequately concealed
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Allocation concealment (selection bias) Low risk Quote: “Randomization was computer
generated, with group assignment main-
tained in sealed, sequentially numbered,
opaque envelopes. The envelopes were
opened in sequential order based on entry
in the study and after all baseline measures
were completed for the participant”
Comment: Allocation sequence was prob-
ably adequately concealed

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “Approximately 3 weeks following
randomization, participants were seen for a
final visit, consisting of assessment of which
intervention the participant believed they
had received (NDT versus sham)”
Quote: “Of the 37 participants for whom
we were able to collect these data, 11/18
participants (61%) receiving the sham in-
tervention and 7/19 participants (37%) re-
ceiving the NDT perceived having received
the NDT”
Quote: “The sham intervention was suc-
cessful in blinding the participants”
Comment: Participants were probably
blind to the intervention they received

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “Assessment at the 3-week follow-
up session was performed by an examiner
blinded to group assignment”
Comment: Outcome assessment was prob-
ably done by a blinded assessor

Incomplete outcome data (attrition bias)
3 months or less

Unclear risk Quote: “Thirty-nine of the 40 (98%) en-
rolled participants completed both a base-
line and 3-week session. The participant
not returning for the 3-week follow-up was
assigned to the NDT group providing three
3-week analysis data for 19/20 (95%) par-
ticipants assigned to receive NDT and 20/
20 (100%) participants assigned to receive
the sham intervention”
Quote: “A subgroup of 12 participants
agreed to undergo baseline and 3-week
NCS. The 12 participants did not differ
significantly from those not undergoing an
NCS in terms of age, duration of symp-
toms, baseline pain, or baseline expectation
for treatment (P >.05).”
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Quote: “The NCSs were done by a physi-
cian using his clinic’s machine. We planned
to do them on everyone, but ran into trou-
ble coordinating both his schedule and the
availability of the machine with the rest
of the requirements of the study. We set-
tled on a small sampling of 6 from each
group in whom we could work everything
out. Not optimal, but a hazard of clinical
research” (personal communication from
lead author)
Comment: There were incomplete data re-
ported for DASH (36/40), pressure pain
(37/40), and NCS (12/40). The impact of
this incomplete data on the results is un-
clear

Selective reporting (reporting bias) Low risk Comment: numerical data suitable for
meta-analysis were reported only for the
outcomes, clinical pain (MVAS), pres-
sure pain (MVAS), thermal pain (MVAS),
temporal summation (NRS), “usual pain”
(MRS) and disability (DASH). Only ex-
act P-values and partial η2 values for dif-
ferences in the outcomes, grip strength and
neurophysiologic parameters were reported
in the publication, but numerical summary
data for these outcomes were provided by
the authors on request

Other bias Low risk Comment: No other sources of bias iden-
tified.

Brininger 2007

Methods Randomised controlled trial
No blinding reported

Participants Total n = 61 participants (61 wrists) randomised
Intervention group 1 n =16 wrists randomised, 14 wrists completed
Intervention group 2 n = 17 wrists randomised, 13 wrists completed
Intervention group 3 n =16 wrists randomised, 11 wrists completed
Intervention group 4 n =12 wrists randomised, 13 wrists completed
10 males, 51 females*
Mean ± SD age:*
Intervention group 1: 49.0 ± 15.4 yrs
Intervention group 2: 51.9 ± 15.7 yrs
Intervention group 3: 46.6 ± 12.9 yrs
Intervention group 4: 50.1 ± 13.2 yrs
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Inclusion criteria:
1. At least 18 years of age
2. Positive Tinel’s test or Phalen’s maneuver
3. Complaints of nocturnal numbness and tingling
Exclusion criteria:
1. A neuropathy other than CTS in the past year
2. Pregnancy
3. Thenar atrophy
4. Steroid injection into the carpal canal in the past 3 months or a prior carpal tunnel
release

Interventions Intervention group 1: Fabricated neutral wrist and metacarpophalangeal (MCP) splint
with no exercises (neutral wrist and MCP): Participants received a customised, fabricated
wrist splint positioning the wrist in neutral (0°) and the MCP joints from 0° to 10° of
flexion. Participants were instructed to wear the splint during their regularly scheduled
sleep time for 4 weeks
Intervention group 2. Fabricated neutral wrist and MCP splint with tendon and nerve
gliding exercises (neutral wrist and MCP-exercise): Participants received a customised,
fabricated wrist splint positioning the wrist in neutral (0°) and the MCP joints from 0°
to 10° of flexion. Participants were instructed to wear the splint during their regularly
scheduled sleep time for 4 weeks. In addition, participants received visual and verbal
instructions on tendon and nerve gliding exercises (Totten 1991). Participants were
instructed to perform the exercises 3 to 5 times a day, with 10 repetitions in each position,
and to hold each position for 5 seconds.
Intervention group 3. Off-the-shelf, wrist cock-up splint (immobilised in 20 degrees of
extension) with no exercises (wrist cock-up): Participants received a prefabricated, off-
the-shelf wrist cock-up splint that immobilised the wrist in 20° of extension. Participants
were instructed to wear the splint during their regularly scheduled sleep time for 4 weeks.
Intervention group 4. Off-the-shelf, wrist cock-up splint (immobilised in 20 degrees of
extension) with tendon and nerve gliding exercises (wrist cock-up-exercise): Participants
received a prefabricated, off-the-shelf wrist cock-up splint that immobilised the wrist
in 20° of extension. Participants instructed to wear the splint during their regularly
scheduled sleep time for 4 weeks. In addition, participants received visual and verbal
instructions on tendon and nerve gliding exercises (Totten 1991). Participants were
instructed to perform the exercises 3 to 5 times a day, with 10 repetitions in each position,
and to hold each position for 5 seconds

Outcomes Outcomes assessed at baseline and at the end of treatment (4 weeks from baseline):
1. Symptoms using Boston carpal tunnel questionnaire (rates 11 items on ordinal scale
1: no symptoms, to 5: most severe pain)**
2. Hand function using Boston carpal tunnel questionnaire (rates 8 items on ordinal
scale 1: no difficulty with the activity, to 5: unable to perform activity)**
3. Functional sensibility using the Moberg Pick-up Test: participants are timed on how
quickly they pick up an assortment of objects such as a coin, safety pin, and paper clip,
and place them in a small box**
4. Grip strength using a hand-held dynamometer: participants were given 3 opportunities
to exert maximum force; the mean of 3 successive trials was recorded (higher scores
indicate less impairment)**
5. Pinch strength using a reliable and accurate hand-held pinch meter. Participants had

51Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Brininger 2007 (Continued)

1 opportunity to exert maximum force with 3 types of pinch: tip pinch, lateral pinch,
and palmar pinch (higher scores indicate less impairment)**
6. Satisfaction using an exit survey developed by the primary investigator that was de-
signed to evaluate their level of satisfaction with the treatment provided (measured at the
end of treatment only). No information on how this outcome is rated by participants
and scored by outcome assessors**

Notes *Data only reported for participants completing treatment (n = 51)
**Data only reported overall from baseline to end of treatment or follow-up for all
intervention and control groups combined, and often only in the form of F- and P values.
Thus, no data appropriate for meta-analysis were entered into RevMan. The authors
were contacted in order to retrieve this data, but efforts were unsuccessful
Interventions were only applied to one wrist per participant (even in bilateral patients)
. Therefore, a unit of analysis error resulting from the correlation between two wrists in
bilateral CTS participants could not have occurred

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Random allocation was made after
subjects gave their informed consent and
baseline assessments were completed. Sub-
jects were randomized into groups by se-
lecting a sealed opaque envelope that con-
tained a number corresponding to an in-
tervention group.”
Comment: Probably done, but not enough
information to determine the adequacy of
the randomisation sequence generation

Allocation concealment (selection bias) Low risk Quote: “Random allocation was made after
subjects gave their informed consent and
baseline assessments were completed. Sub-
jects were randomized into groups by se-
lecting a sealed opaque envelope that con-
tained a number corresponding to an in-
tervention group.”
Comment: The allocation sequence was
probably adequately concealed until inter-
ventions were assigned

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: Unlikely that participants
would have been blinded to which treat-
ment they were allocated to

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Quote: “Another limitation was that the
person (TLB) who administered the treat-
ment and evaluated outcomes was not
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masked to subjects’ group assignments, and
that may have biased the results.”
Comment: The outcome assessor (who also
administered the interventions) was prob-
ably not blinded to treatment allocation

Incomplete outcome data (attrition bias)
3 months or less

Low risk Quote: “Sixty-one of 79 eligible patients
enrolled in the study. Four subjects with-
drew because: they had an injection or
surgery (n = 2), developed an illness (n = 1),
or moved out of the area (n = 1); 6 subjects
were lost to follow-up”
Comment: There were drop-outs and
losses to follow-up in each of the four
groups, and these were detailed, and un-
likely to have biased the results

Selective reporting (reporting bias) High risk Comment: Majority of the outcomes are
reported incompletely (e.g., only as F-val-
ues or P values from an ANOVA), and can-
not be entered into a meta-analysis

Other bias Low risk Comment: No other sources of bias iden-
tified.

Burke 2007

Methods Randomised single-blind controlled trial
Blinded outcome assessor

Participants Total n = 26 participants (26 wrists) randomised
Intervention group n = 14 wrists randomised; 12 wrists completed
Control group n = 12 wrists randomised; 10 wrists completed
3 males, 19 females*
Mean ± SD age:*
Intervention group 1: 39.8 ± 8.75 yrs
Control group 2: 43.4 ± 5.32 yrs
Inclusion criteria:
1. Electrophysiologic confirmation of the CTS diagnosis; namely, median nerve distal
sensory latency of the index finger (> 3.60 ms) and/or (2) median nerve distal motor
latency (DML; > 4.20 ms)
2. Present with pain and paraesthesia within the median nerve distribution
3. Ratings of the Katz hand diagrams indicating categorization of CTS symptoms into
“classic” or “probable.”
4. An initial self-reported degree of pain rating of 33 mm or greater on the visual analogue
scale (VAS) pain scale that ranged from 0 mm (no pain) to 100 mm (worst pain possible)
for the overall hand-wrist region
5. Presence of at least 2 of 8 of the following clinical findings: sleep disturbances from
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hand symptoms (nocturnal paraesthesias), a mean symptom-severity score of at least 3
of 5, a mean functional-status score of at least 3 of 5, positive results on Tinel’s’s sign,
positive results on Phalen’s’s sign, strength deficits, sensory deficits of touch, and limited
range of movement
Exclusion criteria:
1. Older than 50 years of age
2. Previous treatment interventions with surgery and/or steroid injections
3. History of wrist trauma
4. History suggesting underlying causes of CTS (e.g. diabetes mellitus, thyroid disease,
pregnancy)
5. History of other musculoskeletal medical conditions (e.g. osteo or rheumatoid arthritis,
reflex sympathetic dysfunction, fibromyalgia)
6. Pending lawsuits or insurance claims
7. Electrodiagnostic findings and physical examination findings that were inconsistent
with the diagnosis of CTS
8. History by clinician that revealed that the patient actually met one of the exclusion
criteria addressed in the initial phone interview screening process

Interventions Intervention: Graston Technique instrument-assisted soft tissue mobilisation (GISTM)
, which involved the use of an innovative, patented form of instrument-assisted STM
that enabled the clinician to effectively break down scar tissue and fascial restrictions of
forearm-wrist-hand areas. Participants were scheduled to receive 2 treatments per week
for the first 4 weeks and then receive 1 treatment per week for the next 2 weeks
Control: Manual soft tissue mobilisation (STM) of forearm-wrist-hand areas with the
clinician’s hands to break down scar tissue and fascial restrictions. Participants rested
their relaxed forearm-wrist-hand on the treatment table and the clinician applied deep
pressure by fingers to scar tissue and taut muscle bands and stretched connective tissue
and myofascial restrictions using both hands to replicate the treatment intervention
delivered with the Graston Technique instruments. Participants were scheduled to receive
2 treatments per week for the first 4 weeks and then receive 1 treatment per week for the
next 2 weeks

Outcomes Outcomes assessed before treatment as part of the screening procedures, within 1 week
of the last clinical treatment session, (i.e., at the end of 6 weeks of treatments) and at 3
months after the last clinical treatment session
1. Nerve conduction: median nerve motor distal latency (ms) and sensory distal latency
(ms)
2. Location of CTS symptoms using the self-administered Katz hand diagrams (rated
as classic, probable, or unlikely patterns of CTS according to the classification scheme)
. Participants completed this instrument also at each treatment session to monitor the
progress of the treatment interventions.**
3. Pain: using a visual analogue scale ranging from 0 mm (no pain) to 100 mm (worst
pain possible), to reflect the overall intensity of pain for the wrist-hand areas during the
previous week
4. Symptoms using carpal tunnel questionnaire (rates 11 items on ordinal scale 1: mildest,
to 5: most severe)
5. Hand function using carpal tunnel questionnaire (rates 8 items on ordinal scale 1: no
difficulty with the activity, to 5: cannot perform the activity at all)
6. Range of motion (degrees) for flexion and extension** using an inclinometer
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7. Isometric pinch strength (kg) (key and opposition pinch) using the JAMAR Pinch
Gauge
8. Isometric grip strength (kg) using the JAMAR Hand Dynamometer
9. Two-point discrimination and pressure sensitivities of the first 3 digits of each hand.
Participants were asked to identify the number of points touching the distal palmar pads
of the first 3 digits. The outcome score for each digit of each hand was expressed as
normal if 2 points were detected and abnormal if 1 point was detected.**
10. Pressure sensitivity using a Semmes-Weinstein Monofilament Testing Set. The
recorded score was the lightest pressure that was perceived by each digit of each hand.
The outcome score was the mean of the pressure sensitivities of the first 3 digits.***
11. Tinel’s test (rated positive, as indicated by paraesthesias in the distribution of the
thumb, index, and middle fingers, that is, median nerve distribution, or negative).***
12. Phalen’s test (rated positive, as indicated by paraesthesias in the distribution of the
median nerve that occurred during a 60-second test, or negative).***
12. Patient satisfaction using a 5-point scale, ranging from 0 (dissatisfied) to 5 (very
satisfied) (measured immediately post intervention (i.e., after 6 weeks of treatment) and
at 3 months follow-up
13. Adverse effects (no information on how this outcome was recorded)

Notes *Data only reported for participants completing treatment (n = 22)
**The authors reported SDs and 95%CIs of the mean for each group, though the reported
SDs for the GISTM group were actually SEs. Using the sample size and 95% CIs of the
mean, we calculated the SDs using formulas provided in section 7.7.3.2 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011a)
***No numerical data suitable for meta-analysis reported. Attempt to obtain suitable
data from the authors were unsuccessful
Only participants with unilateral CTS were included in the study, so a unit of analysis
error resulting from the correlation between two wrists in bilateral CTS participants
could not have occurred

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Eligible patients were randomly al-
located to receive either GISTM or STM. If
bilateral symptoms were present, the wrist
with more severe symptoms according to
the patient was treated. A random sequence
of 30 treatment interventions was gener-
ated by using random number tables by an
administrative assistant.”
Comment: The allocation sequence was
probably adequately generated

Allocation concealment (selection bias) Unclear risk Quote: “The allocation was according to
random sequence of 30 treatment inter-
ventions. The treating clinician, adminis-
trative assistant, and program coordinator
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were the only members of the research team
with knowledge of the treatment alloca-
tion.”
Comment: There is not enough informa-
tion to determine whether treatment allo-
cation was adequately concealed until in-
terventions were assigned

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: “The treating clinician, adminis-
trative assistant, and program coordinator
were the only members of the research team
with knowledge of the treatment alloca-
tion. Patients were also encouraged not to
reveal any information about their treat-
ment interventions to the clinicians per-
forming the clinical examination imme-
diately post-treatments and at 3 months’
posttreatment.”
Comment: Participants knew which in-
tervention they received (i.e., could feel
the difference between hands being applied
versus an instrument being applied to their
hand)

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “The treating clinician, adminis-
trative assistant, and program coordinator
were the only members of the research team
with knowledge of the treatment alloca-
tion. Patients were also encouraged not to
reveal any information about their treat-
ment interventions to the clinicians per-
forming the clinical examination imme-
diately post-treatments and at 3 months’
posttreatment.”
Quote: “The clinicians responsible for data
collection did not report any knowledge
of the treatment received. The patients did
not inadvertently mention their treatment
intervention to these clinicians.”
Comment: Outcome assessors probably
did not know which treatment participants
were allocated to

Incomplete outcome data (attrition bias)
3 months or less

Low risk Quote: “Twenty-six patients with CTS
were enrolled into the research study and
were randomly allocated to either GISTM
(n = 14) or STM (n = 12). Four of these
patients dropped out of the research study”
Comment: Drop-outs were clearly de-
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scribed and evenly distributed across the
groups

Selective reporting (reporting bias) High risk Comment: Most of the outcomes were re-
ported as means, SDs and 95% CIs in
table or figure format. However, Tinel’s
test, Phalen’s’s sign and 2-point discrimina-
tion were only reported briefly in terms of
whether a statistically significant result was
found between CTS and control hand or
between treatment groups

Other bias Low risk Comment: No other sources of bias iden-
tified.

Davis 1998

Methods Randomised, single-blind, controlled trial
Blinded outcome assessors
Randomisation occurred at the level of participants, not wrists (i.e. participants with
bilateral CTS received the same intervention for both wrists)

Participants Total n = 91 participants (149 wrists) randomised
Intervention group n = 45 participants (73 wrists) randomised
Control group n = 46 participants (76 wrists) randomised
37 males; 54 females
Mean ± SD age:
Intervention 38 ± 5 yrs
Control 36 ± 6 yrs
Inclusion criteria:
1. Positive electrodiagnostic testing
2. Positive clinical exam for CTS (pinch/grip strength, Phalen’s’s and Tinel’s test, Semmes-
Weinstein monofilaments)
3. Symptoms of CTS including numbness and tingling
4. Age 21-45 years
Exclusion criteria:
1. Currently prescribed CTS treatment
2. Pending workers’ compensation claim
3. Pregnancy
4. Systemic condition (diabetes, thyroid disorder)
5. Prior wrist surgery
6. Use of anti-inflammatory medication or vitamin B6 supplementation
7. Wrist splint worn on regular basis
8. Electrodiagnostic abnormalities inconsistent with CTS or indicating axonal degener-
ation

Interventions Intervention: Chiropractic treatment consisting of high velocity, low-amplitude manual
thrust procedures designed to create increased joint motion in the joints of the upper
extremities, including the wrist, elbow and shoulder as well as in the cervical and upper
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thoracic regions of the vertebrae, myofascial massage/loading, ultrasound (over carpal
tunnel at 1 MHz, 1.0-1.5 W/cm2, for 5 minutes), and nocturnal wrist splint. Treatment
was provided 3 times per week for 2 weeks, followed by twice per week for 3 weeks, then
one treatment per week for 4 weeks*. Content of treatment session was at the discretion
of chiropractic physician
Control: Medical treatment consisting of ibuprofen (800 mg, 3 times per day for 1 week;
800 mg, 2 times per day for 1 week; 800 mg as required for 7 weeks to a maximum daily
dose of 2400 mg) plus nocturnal wrist splint
Total treatment length for both groups = 9 weeks

Outcomes Outcome assessed at 9 and 13 weeks
1. Nerve conduction: median nerve motor and sensory distal latencies (at 9 weeks only)
2. Physical distress using CTS Outcome Assessment Physical Distress (CTOA-P) scale
(at 9 weeks only)
3. Mental distress using CTS Outcome Assessment Mental Distress (CTOA-M) scale
(at 9 weeks only)
4. Vibrometry (8-500 Hz) on digit 3 using Total Jetzer Index (at 13 weeks only)
5. Hand function using Hand-Finger Functioning (HAND) scale (at 13 weeks only)
6. Health-related quality of life using Short Form 36 (SF36) scale (at 13 weeks only)
7. Adverse effects

Notes *Ultrasound was provided for half of the chiropractic treatment visits
Analysis was undertaken at the participant-level for the outcomes, physical distress,
mental distress, hand function and health-related quality of life, though some participants
in each group had bilateral CTS. Communication with the trialists confirmed that
bilateral cases had the same intervention applied to both wrists. However, the trialists
did not report controlling for the correlation between both wrists for these outcomes,
so a unit of analysis error is likely to have occurred for these outcomes (but not for the
outcomes, nerve conduction and vibrometry, which were analysed separately for left-
and right- affected wrists). No attempt was made to adjust outcome data

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Assignment was based on a com-
puter-generated random sequence of letters
”A“ and ”B“...”
Comment: The randomisation sequence
was probably adequately generated

Allocation concealment (selection bias) Low risk Quote: “...placed in a series of opaque en-
velopes in the order they printed, sealed
and opened in sequence”. “Neither inves-
tigators nor subjects were aware of group
assignments before the envelopes were
opened. The research consultant who gen-
erated the random sequence was not other-
wise involved in the interviewing, random
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assignment process or treatment”
Comment: The randomisation sequence
was probably adequately concealed

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: “Masking treatment group to sub-
jects and treating physicians was not possi-
ble”
Comment: Self-reported outcomes includ-
ing physical or mental distress, hand func-
tion, health-related quality of life, and ad-
verse effects may have been subject to per-
formance bias as participants were aware of
group assignments

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “It was possible to mask subject as-
signment to nerve conduction and vibro-
metric assessment physicians or technicians
and the data analyst. Subject group identi-
fiers were merged with the dataset only af-
ter data entry had been completed”
Comment: Assessors of objective outcomes
were likely blinded to treatment allocation

Incomplete outcome data (attrition bias)
3 months or less

High risk Comment: Between 20%-30% of partici-
pants were lost to follow-up (4 weeks post-
treatment) in both groups. Reasons for
losses were not provided except for two
cases that dropped out of the conserva-
tive medical group due to intolerance to
ibuprofen. A greater proportion of drop-
outs occurred in the chiropractic group
which could be related to the interven-
tion (22 visits required compared to 11 vis-
its required for participants in conservative
medical group) therefore results could be
potentially biased in favour of the chiro-
practic intervention

Selective reporting (reporting bias) Low risk Comment: All outcomes stated in the
methods section of the publication were re-
ported in the results

Other bias Low risk Comment: No other sources of bias iden-
tified.
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Field 2004

Methods Randomised controlled trial
No blinding reported

Participants Total n = 16 (16 wrists) randomised
Intervention group n = Not reported
Control group n = Not reported
1 male, 15 females
Mean ± SD age:
Total sample: 47 yrs (range 20 to 65 yrs) (SD not reported)
Inclusion criteria:
1. Diagnosis of CTS
2. Work involved extensive time at the computer
Exclusion criteria:
Not reported

Interventions Intervention: Massage therapy on the affected arm by a therapist once a week for a 4-
week period and self-massage that was to be done daily at home prior to bedtime. The 15
minute massage consisted of moderate pressure stroking concentrated on the fingertip to
elbow area. The massage began with stroking the wrist up to the elbow and back down
on both sides of the forearm. Next, a wringing motion (much like milking a cow) was
applied to the same area. This was followed by stroking, using the thumb and forefinger,
in a circular or back and forth motion covering the entire forearm and hand. Finally, the
skin was rolled using the thumb and forefinger across the hand and up both sides of the
forearm.
Control: Standard treatment (no massage therapy received during the study). Participants
were taught the self-massage routine after the end of the study

Outcomes Outcomes assessed at baseline and at the end of treatment:*
1. Carpal tunnel symptoms (loss of strength, tingling, numbness, burning or pain to the
affected area): the number of these symptoms, as measured by one of two physicians,
was recorded.*
2. Tinel’s test (rated as positive or negative)*
3. Phalen’s Test: (rated as positive or negative)*
4. Nerve conduction velocity of the median nerve*
5. Median peak latency (measured as the latency with which the electrical impulse is
transmitted at the median nerve)*
6. Self-perceived grip strength using the Perceived Grip Strength Scale, where the par-
ticipants determine their perceived grip strength after clenching both fists for 5 s, by
marking a 10-point scale, ranging from weakest (score of 0) to strongest (score of 10)
grip (measured before and after the treatment sessions on the first and last day of the 4-
week treatment period)*
7. Pain using the VITAS (1993), which is a pre-post session pain assessment using a
Visual Analogue Scale ranging from 0 (No Pain) to 10 (Worst Possible Pain), anchored
with 5 faces (measured before and after the treatment sessions on the first and last day
of the 4-week treatment period)*
8. State anxiety: measured using the state anxiety inventory (STAI) which consists of 20
items on how the participant feels at that moment in terms of severity from (1) “not at
all” to (4) “very much so” (measured before and after the treatment sessions on the first
and last day of the 4-week treatment period)*
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9. Mood state using the Profile of Mood States (POMS), which is a 5-point Likert rating
scale on how well an adjective describes the participant’s feelings including helpless or
gloomy feelings, depression and anxiety (measured before and after the treatment sessions
on the first and last day of the 4-week treatment period)*

Notes *Only mean values (no measures of variability e.g., SD) were reported, and the number
of participants in each group was not specified. Requests to obtain this data from the
authors were unsuccessful. Thus, data could not be entered into a meta-analysis
The trialists reported that “The participants had unilateral symptoms.” Therefore, a
unit of analysis error resulting from the correlation between two wrists in bilateral CTS
participants could not have occurred

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “They were then randomly assigned
to standard treatment control and massage
therapy groups.”
Comment: Not enough information to de-
termine the adequacy of the randomisation
sequence generation

Allocation concealment (selection bias) Unclear risk Quote: “They were then randomly assigned
to standard treatment control and massage
therapy groups.”
Comment: Not enough information to de-
termine whether the treatment allocation
was adequately concealed until interven-
tions were assigned

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: No information regarding
blinding of participants was provided, but
due to the nature of the intervention, par-
ticipants are unlikely to have been blinded
to treatment allocation

Blinding of outcome assessment (detection
bias)
All outcomes

Unclear risk Comment: Not enough information to de-
termine whether outcome assessors were
blinded to treatment allocation

Incomplete outcome data (attrition bias)
3 months or less

Unclear risk Comment: The numbers of withdrawals,
drop-outs or losses to follow-up were not
reported by authors, and this doesn’t neces-
sarily mean that there were none. Authors
also fail to note whether each outcome was
based on the results of all randomised par-
ticipants
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Selective reporting (reporting bias) High risk Comment: While the means of all outcome
(pre-specified in the Methods section of the
study) were reported in their pre-specified
way, no SDs were reported. Also, authors
did not report the number of participants
randomised to each group, nor indicated
whether the data reported were complete

Other bias Low risk Comment: No other sources of bias iden-
tified.

Garfinkel 1998

Methods Randomised, single-blind, controlled trial
Blinded outcome assessors
Randomisation occurred at the level of participants, not wrists (i.e. participants with
bilateral CTS received the same intervention for both wrists)

Participants Total n = 51 participants randomised
Intervention group n = 26 participants randomised; 22 participants (35 wrists) com-
pleted
Control group n = 25 participants randomised; 20 participants (32 wrists) completed
13 males; 28 females*
Mean age: (SD not reported)
Intervention 49 yrs
Control 49 yrs
Inclusion criteria:
1. Presence of 2 or more of the following: positive Tinel’s; positive Phalen’s’s; pain in
median nerve distribution; sleep disturbance due to hand; numbness/paraesthesias in
median nerve distribution
2. Abnormal electrophysiological findings
3. Subject agrees not to change medications, receive other new treatments or change
work duties during trial
Exclusion criteria:
1. Previous surgery for CTS
2. Rheumatoid arthritis or other recognised inflammatory arthritis
3. CTS related to systemic disease (hypothyroidism)
4. Pregnancy

Interventions Intervention: Yoga for 1-1.5 hours twice weekly for 8 weeks. The Iyengar approach to
hatha yoga, which emphasises proper structural alignment of the body, was delivered
(Iyengar 1966). Eleven different exercises, each held for 30 seconds, and designed to
take each joint in the upper body through its full range of motion with strengthening,
stretching, and balancing each part
Control: Wrist splint to supplement current treatment for 8 weeks
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Outcomes Outcome assessed at 8 weeks
1. Pain severity using visual analogue scale (0-10, with 10 denoting greatest level of pain)
2. Nocturnal wakening using ordinal scale (rated as worsened, same, improved)
3. Phalen’s test (rated as worsened, same, improved)
4. Tinel’s test (rated as worsened, same, improved)
5. Grip strength in mmHg using sphygmomanometer cuff (mean of 3 trials)
6. Nerve conduction: median nerve motor and sensory distal latencies (in ms)
7. Patterns of paraesthesia and numbness (recorded on hand diagram)**

Notes *11 missing subject for demographic data
**No data reported for this outcome
Comment: Analysis was undertaken at the wrist-level for all outcomes, though some
participants in each group had bilateral CTS. Bilateral cases had the same intervention
applied to each wrist. The trialists did not report how the correlation between both
wrists was accounted for in the analysis, and attempts to clarify this information from
the trialists were unsuccessful. Therefore, it is not clear whether a unit of analysis error
occurred. No attempt was made to adjust outcome data

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Subjects were randomised into 2
groups by having them select sealed en-
velopes containing a group assignment”
Comment: No information regarding how
the randomisation sequence was generated
was reported

Allocation concealment (selection bias) Unclear risk Quote: “Subjects were randomised into 2
groups by having them select sealed en-
velopes containing a group assignment”
Comment: Sealed envelopes were used
however they may not have been dis-
tributed according to a randomised se-
quence and it is unclear whether opaque
envelopes were used. It is unclear whether
participants or trial personnel could predict
assignments

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: Participants were aware of
group assignments therefore self-reported
outcomes such as pain, nocturnal waken-
ing, and patterns of paraesthesia and numb-
ness may be biased

63Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Garfinkel 1998 (Continued)

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Quote: “The assessments all were con-
ducted by 1 physician who was blinded to
the patient’s group assignment and the in-
tervention”
Comment: Participants were aware of
group assignments which may have influ-
enced their performance when outcomes
such as grip strength, Phalen’s’s sign, and
Tinel’s test were measured however, nerve
conduction studies were less likely to be
compromised.

Incomplete outcome data (attrition bias)
3 months or less

High risk Quote: “9 dropped out or were excluded”.
Comment: Four participants from the
treatment group and five from the control
group were not included in the analysis.
No reasons were provided to explain these
drop-outs or exclusions

Selective reporting (reporting bias) High risk Comment: Patterns of paraesthesia and
numbness were recorded on hand diagrams
but no results of these measurements were
reported. Results were reported for all other
measurements.

Other bias Low risk Comment: No other sources of bias iden-
tified.

Heebner 2008

Methods Randomised controlled trial
No blinding reported

Participants Total n = 60 participants (60 wrists) randomised
Intervention group n = 32 participants (32 wrists) randomised; 25 participants (25 wrists)
completed one month assessment; 14 participants (14 wrists) completed six month
assessment
Control group n = 28 participants (28 wrists) randomised; 20 participants (20 wrists)
completed one month assessment; 15 participants (15 wrists) completed six month
assessment
9 males, 51 females
Mean age (range) of total randomised sample = 52 (32-75) years
Duration of symptoms:
1-6 months: n = 6
6-12 months: n = 4
1-2 years: n = 10
> 2 years: n = 23
Inclusion criteria:
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1. Need to have been diagnosed with CTS by a physician who completed a nerve
conduction velocity test (with parameters of diagnosis determined by the physician)
or received a preliminary diagnosis of CTS by the physician and scheduled for nerve
conduction velocity testing
2. Have had symptoms of CTS for at least one month
3. Reported paraesthesia involving at least two digits of the median nerve distribution
Exclusion criteria:
1. Younger than 18 years
2. Currently pregnant
3. Had previous carpal tunnel surgery on the same extremity
4. Had cognitive deficits
5. Primary language is not English or Spanish
6. Demonstrated physical impairments that prevented them from completing the exer-
cises
7. Demonstrated symptoms of CTS severe enough to be noted by observation such as
thenar muscle atrophy and/or ulcerations
8. Exhibited concurrent comorbidities involving peripheral neuropathies such as diabetes
mellitus
9. Received concurrent treatment for other medical conditions involving the head, neck,
or upper extremities, which would interfere with the subjective response to CTS treat-
ment

Interventions Intervention group: Neurodynamic mobilisation exercises (with a median nerve bias)
performed three to five times daily, with 10 repetitions, plus standard care, consisting
of patient education, splinting, and tendon gliding exercises. Duration of treatment was
six months. Patient education consisted of discussion on the definition of CTS and the
involved anatomy, causes, and risk factors of CTS, and healthy lifestyle choices (i.e.,
posture correction exercises, changing work ergonomics to reduce repetitive or sustained
strain, activity modification to limit repetitive movement or prolonged wrist flexion and
extension, and the importance of decreasing salt intake and not smoking). Splinting
involved a prefabricated volar wrist splint worn at night while sleeping or if performing
a heavy activity of daily living that required wrist support. Tendon gliding exercises
consisted wrist extension with hook grasp to wrist flexion with fingers relaxed, tendon
gliding of wrist and fingers to stretch the wrist flexors, full fist active range of motion,
hook grasp active range of motion, half fist exercise, full fist exercise, and tendon-gliding
exercises that isolated flexion to the proximal, middle, and distal interphalangeal joints).
Each tendon gliding exercise was required to be done 10 times, three to five times a day
Control group: Standard care only, consisting of patient education, splinting, and tendon
gliding exercises (see above) for six months

Outcomes Outcomes assessed after one and six months of treatment (no post-treatment cessation
assessment done)*:
1. Symptoms using the Levine carpal tunnel questionnaire (rates 11 items regarding
pain, nocturnal symptoms, numbness, tingling, and weakness in reference to a typical
24-hour period during the past two weeks, on an ordinal scale from 1: mildest, to 5:
most severe; the lowest score for the scale is 1, and the highest score 5, which indicates
a high degree of symptom severity)
2. Function using the Leving carpal tunnel questionnaire (rates 8 items regarding the
difficulty in performing functional activities on a typical day in the past two weeks due
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to hand and wrist symptoms, on an ordinal scale from 1: no difficulty, to 5: cannot do
at all due to hand or wrist symptoms; the lowest score for the scale is 1, and the highest
score 5, which indicates a significant loss of functional ability)
3. Function using the Disabilities of the Arm, Shoulder, and Hand (DASH) question-
naire, which yields a global score ranging from 0 to 100, with higher scores reflecting
increased disability
4. Neurodynamic irritability of median nerve (R1), measured in degrees (°) using the
upper limb tension test for the median nerve

Notes *No numerical summary outcome data reported in the publication, but when requested,
authors provided means and SDs per group measured after one month of treatment only
Of the 60 participants randomised, 26 had bilateral involvement, however only one wrist
from each bilateral participant was treated in the study. Therefore, a unit of analysis error
resulting from the correlation between two wrists in bilateral CTS participants could not
have occurred

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The participants were randomly
assigned to one of two groups by means of
a coin toss”
Comment: The randomisation sequence
was probably adequately generated

Allocation concealment (selection bias) High risk Quote: “The researcher tossed a coin right
after attaining informed written consent
and both patient and therapist (also re-
searcher) were not blinded to the group
assignment. So, there was no predeter-
mined sequence for the allocation. All hap-
pened on the spot.” (personal communica-
tion with trialist)
Comment: It is unlikely that the allocation
sequence was adequately concealed

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: No blinding of participants was
reported, and given the nature of the inter-
ventions delivered, it is unlikely that partic-
ipants and personnel were blinded to treat-
ment received

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Comment: No blinding of outcome asses-
sors was reported, and given that objective
measures of function were assessed at the
same time in which compliance with the
exercises and splinting undertaken at home
was measured, it is unlikely that outcome
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assessors were blinded to treatment

Incomplete outcome data (attrition bias)
3 months or less

High risk Quote: “Initially, 60 participants com-
pleted baseline data and received their in-
tervention. Fifteen subjects failed to re-
turn for their first follow-up appointment,
eight in Group 1, and seven in Group 2.
In Group 1, seven out of eight drop-outs
were due to nonparticipation and one be-
gan therapy for a concurrent upper extrem-
ity problem. In Group 2, five were due to
nonparticipation, one was unable to per-
form the exercises due to severity of condi-
tion, and one subject had undergone carpal
tunnel surgery. With attrition, only 20 par-
ticipants remained in Group 1, and 25 in
Group 2 for the one-month follow-up. At
the six-month follow-up, an additional 16
subjects were removed from the study. The
reasons for attrition at six months included
eight lost due to nonparticipation, four had
received CTS surgery, and four subjects had
started receiving therapy for CTS or con-
current treatment of the neck and/or up-
per extremities. There were no differences
between groups at the six-month follow-up
due to attrition. Therefore, 15 subjects in
Group 1 and 14 in Group 2 completed all
three data-collection sessions.”
Comment: Attition in this study was high
(approximately 50%), and the reasons for
attrition after six months of treatment
were not clearly reported per treatment
group. Given that compliance with treat-
ment was reported to be statistically sig-
nificantly higher in the intervention group
compared to the control group, it is likely
that non-participation was related to the
treatments delivered, which is likely to have
influenced the outcome data

Selective reporting (reporting bias) High risk Comment: No outcome data suitable for
inclusion in a meta-analysis were reported
in the publication. Only box plots with
undefined error bars, and exact P values
based on multivariate analyses of covari-
ance (MANCOVAs) were reported. Com-
munication with the trial authors resulted
in us obtained data after one month of
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treatment, but no data assessed after six
months of treatment were able to be pro-
vided

Other bias Low risk Comment: No other sources of bias iden-
tified.

Horng 2011

Methods Randomised single-blind controlled trial.
Randomisation occurred at the level of participants, not wrists (i.e. participants with
bilateral CTS received the same intervention for both wrists)

Participants Total n = 60 participants randomised; 53 (89 wrists) participants completed
Intervention group 1 n = 20 participants randomised; 18 participants (31 wrists) com-
pleted
Intervention group 2 n = 20 participants randomised; 19 participants (34 wrists) com-
pleted
Intervention group 3 n = 20 participants randomised; 16 participants (24 wrists) com-
pleted
3 males, 57 females*
Mean ± SD age*:
Intervention group 1 = 48.9 ± 8.9 yrs
Intervention group 2 = 51.9 ± 9.3 yrs
Intervention group 3 = 52.6 ± 9.1 yrs
Inclusion criteria:
1. Had subjective symptoms (such as pain and/or numbness within the median nerve
distribution of the digits and nocturnal pain)
2. Had either a positive Phalen’s test or a positive Tinel’s test
3. Had electrophysiologic evidence of CTS
Exclusion criteria:
1. Aged younger than 18 yrs
2. Had an underlying medical disorder, such as diabetes mellitus, renal failure, autoim-
mune disease, or hypothyroidism
3. Were pregnant or had previous wrist trauma or surgery

Interventions Intervention group 1: Tendon gliding exercises (sliding the flexor tendons of the hand
by moving the fingers through the following five discrete positions: straight, hook, fist,
table top, and straight fist positions) (Totten 1991) performed five times per session three
times a day for eight weeks plus neutral volar wrist splint worn at night only for eight
weeks plus paraffin therapy (superficial heat delivered to the hands) administered twice
per week for eight weeks
Intervention group 2: Nerve gliding exercises (targeting the median nerve by moving the
fingers and wrist through six different positions: grasp, finger extension, wrist extension,
thumb extension, forearm supination,and gentle stretch of the thumb by the opposite
hand) (Totten 1991) performed five times per session three times a day for eight weeks
plus neutral volar wrist splint worn at night only for eight weeks plus paraffin therapy
(superficial heat delivered to the hands) administered twice per week for eight weeks
Intervention group 3: Neutral volar wrist splint worn at night only for eight weeks plus
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paraffin therapy (superficial heat delivered to the hands) administered twice per week
for eight weeks

Outcomes Outcomes assessed at baseline and two months after the eight-week treatment period
ended:
1. Pain using a visual analogue scale (scale properties not reported but based on outcome
data reported, can assume the scale ranged from 0-100)
2. Symptoms using Boston carpal tunnel questionnaire (rates 11 items on ordinal scale
1: mild pain, to 5: most severe pain)
3. Hand function using Boston carpal tunnel questionnaire (rates 8 items on ordinal
scale 1: no difficulty with the activity, to 5: cannot perform the activity at all)
4. Disability measured using the 30-item Disability of the Arm, Shoulder and Hand
(DASH) Questionnaire, scored as a percentage, where 0% indicates the absence of any
problems
5. Quality of life and health status using the 28-item Taiwanese version of the WHO-
QOL-BREF questionnaire, which includes two items on general quality-of-life and
health status and 26 items that are grouped into four domains: physical, psychologic,
social, and environmental The scores of the two general items range from 1 to 5, with a
higher score indicating a better condition. The domain scores range from 4 to
20 and are derived by multiplying the average scores of all items in a given domain
by four, with a higher score indicating a better quality-of-life within the corresponding
domain
6. Phalen’s test (recorded as positive if the patient reproduced his/her symptoms in the
median nerve distribution)**
7. Tinel’s test (recorded as positive if the participant experienced paraesthesia or shooting
pain in at least one of three radial digits)**
8. Hand grip strength measured three times at each evaluation with a handheld dy-
namometer, with the mean of the three trials recorded**
9. Palmar pinch strength measured three times at each evaluation with a standard dy-
namometer between the tips of the thumb and index finger, with the mean of the three
trials recorded**
10. Sensitivity measured using the Semmes-Weinstein monofilament test, with monofil-
aments applied to each digit in the hand, and a positive response recorded when the
subject was able to verbally localize (with his/her eyes closed) which digit was receiving
pressure**
11. Nerve conduction studies: median and ulnar nerve distal motor latency (ms); median
and ulnar nerve distal sensory latency (ms)**

Notes *Demographic data reported only for participants completing the study
**No numerical summary outcome data suitable for inclusion in a meta-analysis were
reported for these outcomes. Contact details of the authors were unable to be obtained,
so authors could not be contacted for unreported data
The trialists reported that “The following data analyses were performed: (1) descriptive
statistics to summarize the participants’ basic demographic and ergonomic data; (2)
comparison of the baseline data among the three groups using the Kruskal-Wallis test and
Fisher’s exact test; (3) comparison of the baseline and follow-up scores of the symptom
severity scale, functional status scale, pain intensity, DASH questionnaire, and the four
domains of the WHOQOL-BREF using paired t tests for each patient; (4) comparison
of the baseline and follow-up physical examination and NCS data for each hand involved
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using a mixed-effect model, while taking into account that the tests and/or examinations
were performed on both hands for some patients; that is, the treatment was treated as a
fixed effect factor and the hand (left or right) was treated as a random effect factor”.
Therefore, analysis was undertaken at the participant-level for the outcomes, symptom
severity scale, functional status scale, pain intensity, DASH questionnaire, and the four
domains of the WHOQOL-BREF, though 72% of participants in group 1 had bilateral
CTS, 79% of participants in group 2 had bilateral CTS, and 75% of participants in group
3 has bilateral CTS. As bilateral cases had the same intervention applied to both wrists,
and the trialists did not report controlling for the correlation between both wrists, a unit
of analysis error possibly occurred for these outcomes (but not for the nerve conduction
studies outcome data). No attempt was made to adjust outcome data

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “All consecutive patients were in-
vited, and the participants were assigned to
three groups in the order of group 1, 2, and
3 by a nurse who was not involved in the
study design and blind to the pre-assigned
treatment”
Comment: It is not clear whether an ad-
equate randomisation sequence was pre-
generated or whether alternation was used
to allocate participants

Allocation concealment (selection bias) Unclear risk Quote: “All consecutive patients were in-
vited, and the participants were assigned to
three groups in the order of group 1, 2, and
3 by a nurse who was not involved in the
study design and blind to the pre-assigned
treatment. The allocations were concealed
with the use of packages of prescription or-
ders, which were given by the nurse to the
physical therapists, who did not know the
sequences of randomization.”
Comment: It is not clear whether the allo-
cation sequence was adequately concealed

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: The study was described as a
single-blind study, and the authors spec-
ified that only outcome assessors were
blinded. Further, given the nature of the
nature of the interventions delivered, it is
unlikely that participants and physical ther-
apists administering the interventions were
unaware of which interventions were being
received
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Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “The exercise programs were ad-
ministered by physical therapists, who did
not participate in evaluating the outcome
of the study”
Quote: “The outcomes of the physical ex-
aminations and NCS were evaluated by
physiatrists who were not aware of the
group assignments.”
Comment: Outcome assessors of objective
outcomes were probably blinded to treat-
ment allocation

Incomplete outcome data (attrition bias)
3 months or less

Unclear risk Comment: The number of losses to follow-
up and drop-outs, and reasons for these,
were reported for each group. These were
not completely balanced across groups,
with two losses in Group 1, one loss in
Group 2, and four losses in Group 3, the
only group which did not receive an ex-
ercise intervention. It is not clear whether
drop-outs or losses to follow-up were re-
lated to the interventions delivered

Selective reporting (reporting bias) High risk Comment: Numerical summary outcome
data per group (i.e. means and SDs) were
only reported for the outcomes, pain mea-
sured using a visual analogue scale, symp-
toms measured using the CTS question-
naire, function measured using the CTS
questionnaire, disability measured using
the DASH questionnaire, and quality of
life measured using the Taiwanese ver-
sion of the WHOQOL-BREF question-
naire. The authors only reported that anal-
ysis of the objectively measured outcomes
(Phalen’s test, Tinel’s test, grip strength,
pinch strength, sensitivity and nerve con-
duction studies) revealed no statistically
significant differences between groups

Other bias Low risk Comment: No other sources of bias iden-
tified.
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Methods Randomised double-blind controlled trial
Blinded participants and outcome assessors

Participants Total n = 58 participants (58 wrists) randomised
Intervention group 1 n = 18 participants (18 wrists) randomised and completed pre-
surgery evaluation;
Intervention group 2 n = 22 participants (22 wrists) randomised and completed pre-
surgery evaluation;
Intervention group 3 n = 18 participants (18 wrists) randomised and completed pre-
surgery evaluation
22 males, 36 females
Mean age (range) of total randomised sample = 51.5 (31-82) years
Inclusion criteria:
1. Diagnosed with CTS based on clinical examination and electromyographic testing
2. Aged over 21 years
Exclusion criteria:
1. Had concurrent hand conditions
2. Had systemic or neurological conditions
3. Had revisions of previous carpal tunnel release

Interventions Intervention group 1: Contrast baths with exercise - the involved hand is placed in hot
water up to the proximal wrist crease and the participants immediately begins by doing
10 gentle/pain-free, deliberate composite fists; one every 6 sec. After ten repetitions are
completed, the hand is removed from the hot water and placed immediately in the cold
water, where the participant replicates the ten repetitions and positioning as described
for the hot water. Once the ten repetitions are completed in the cold water, the hand
is returned to the hot water and the same exercises and positioning are continued. The
participant continues this process of shifting the hand back and forth between the hot
and cold baths for a total of 11 min
Intervention group 2: Contrast baths without exercise - the involved hand is placed in
hot water up to the proximal wrist crease for 1 min. After 1 min the hand is then removed
from the hot water and transferred to the cold water duplicating the same position used
in the hot water. The participant continues this process of shifting the hand back and
forth between the hot and cold baths for a total of 11 min
Intervention group 3: Exercises only - the participant begins by doing 10 gentle/pain-
free, deliberate composite fists; one every 6 sec. The participant then pauses for 4 sec and
then starts the composite flexion/extension as before one every 6 sec. The participant
pauses for 4 sec after each ten repetitions, and continues this process for a total 11 min

Outcomes Outcome assessed immediately after treatment before open carpal tunnel release and
after treatment delivered 10-14 days post-carpal tunnel release surgery*
1. Hand volume measured by the water displacement technique using a standard hand
volumeter and recording the amount of water displaced in millilitres**

Notes *Participants received the interventions pre- and post-open carpal tunnel surgery; the
data included in this review only pertain to the pre-surgery evaluation
**This was not a pre-specified outcome for the review, so not data on this outcome were
included in the review
Only one affected hand per participant was evaluated in this study, so a unit of analysis
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error resulting from the correlation between two wrists in bilateral CTS participants
could not have occurred

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The subjects were assigned to the
different treatment groups by random as-
signment with replacement-each subject
picked one of three different colored cubes
from a cloth bag. The cubes were then re-
turned to the bag so that subsequent partic-
ipants had an equal chance of picking from
all three colored cubes.”
Comment: The random allocation se-
quence was probably adequately generated

Allocation concealment (selection bias) Unclear risk Quote: “The subjects were assigned to the
different treatment groups by random as-
signment with replacement-each subject
picked one of three different colored cubes
from a cloth bag. The cubes were then re-
turned to the bag so that subsequent partic-
ipants had an equal chance of picking from
all three colored cubes.”
Comment: There is not enough informa-
tion to determine whether the allocation
sequence was adequately concealed

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “The subjects were blinded to
group assignment and knew only that they
were receiving a treatment.”
Comment: Participants was probably
blinded to treatment allocation

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “All evaluations were conducted by
two certified hand therapists (RGJ, DAS).
The evaluating therapist was blinded to the
specific treatment group for each subject.”
Comment: Outcome assessors were proba-
bly blinded to treatment allocation

Incomplete outcome data (attrition bias)
3 months or less

Low risk Quote: “The presurgery subjects were di-
vided as follows-Treatment Group 1: Con-
trast Baths with Exercise had 18 partici-
pants, Treatment Group 2: Contrast Baths
without Exercise had 22 participants, and
Treatment Group 3: Exercise Alone had 18
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Janssen 2009 (Continued)

participants. Eight subjects studied preop-
eratively were unavailable for postoperative
data collection and
dropped out of the study. Reasons cited
by subjects for dropping out of the study
included the amount of time it took
for the evaluation and treatment, and/or
rescheduling of follow-up surgeon visits
without rescheduling of therapy follow-up
visits.”
Comment: Only the pre-surgery outcome
data are applicable to this review, and there
were no losses to follow-up at the pre-
surgery evaluation which occurred imme-
diately after treatment was delivered

Selective reporting (reporting bias) Low risk Comment: The sole outcome in this study
was fully reported in the Results section of
the publication

Other bias Low risk Comment: No other sources of bias iden-
tified.

Moraska 2008

Methods Randomised, single-blind controlled trial
Blinded participants

Participants Total n = 28 participants randomised
Intervention group n* = 13 participants (13 wrists) completed
Control group n* = 14 participants (14 wrists) completed
5 males, 22 females*
Mean ± SD (range) age:*
Total sample: median = 48.6 yrs (range 23-78 yrs)
Intervention group: 50.3 ± 15.1 yrs
Control group: 47.0 ± 8.80 yrs
Mean ± SD (range) duration of CTS symptoms:*
Total sample: 5.4 yrs (range 1-30 yrs)
Intervention group: 5.6 ± 7.3 yrs
Control group: 3.5 ± 3.1 yrs
Inclusion criteria:
1. Written documentation of a clinical diagnosis of CTS (ICD code 354.0) by a medical
practitioner
2. Positive CTS diagnosis in one or both upper extremities for at least 6 months prior
to enrolment into the study
Exclusion criteria:
1. Prior surgery for CTS
2. Pregnancy
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Moraska 2008 (Continued)

3. Smoking
4. Diabetes mellitus

Interventions Intervention: CTS-targeted massage protocol which was designed to (1) address any
increased volume of fluid in the carpal tunnel region, (2) reduce connective tissue re-
striction (i.e., thickening or adhesions), and (3) decrease contractile tissue hypertonicity
at potential points of nerve entrapment along the course of the brachial plexus and me-
dian nerve pathway. Each 30-minute session consisted of: (1) 3 minutes of lymphatic
drainage of the thorax and axillary regions; (2) 8 minutes of mobilization, soft-tissue
manipulation, myofascial release, traction, and friction directed at the neck and shoulder
region; (3) 9 minutes of myofascial release, soft-tissue manipulation, and mobilization
directed at the chest and upper arm; and (4) 10 minutes of pin and stretch, cross-fibre
friction, stretching, and flushing techniques were performed on the forearm and hand.
Sessions were delivered twice a week for six weeks
Control: General massage protocol which was designed to model a typical relaxing
massage session and focused on reducing muscular tension and enhancing circulation
to the back, neck, and both upper extremities. Each 30-minute treatment was applied
bilaterally and consisted of: (1) 15 minutes of effleurage, petrissage, friction, passive
motion, and cross-fibre friction all directed at the back and neck with the participant
in a prone position and (2) 15 minutes of effleurage, traction, petrissage, linear friction,
jostling, and stretching performed on both arms, forearms, and hands with the subject
in a supine position. Sessions were delivered twice a week for six weeks

Outcomes Outcomes assessed at two baseline sessions, at two days after the 7th and 11th massage
sessions, and at four weeks after the last massage session:
1. Maximal isometric grip strength (kg) using a Baseline® hand dynamometer (Fabrica-
tion Enterprises, Inc., White Plains, NY). The mean of three attempts was recorded.**
2. Maximal isometric pinch strength (kg) using a Baseline pinch gauge (Fabrication
Enterprises, Inc.). The mean of three attempts was recorded.**
3. Symptoms using carpal tunnel questionnaire (rates 11 items on ordinal scale 1: absence
of difficulty in the given task, to 5: most severely debilitating pain.**
4. Hand function using carpal tunnel questionnaire (rates 8 items on ordinal scale 1: no
difficulty, to 5: inability to the task owing to hand or wrist symptoms).**
5. Function using the Grooved Pegboard test (Lafayette Instruments, Lafayette, IN).
Scores were achieved by adding the time to perform the test (in seconds) plus the number
of pegs drops plus the number of pegs placed in the pegboard

Notes *Data only reported for participants completing treatment (n = 27)
**Numerical summary data (means and standard errors) were provided by the lead
author of the publication on request, as data were only presented in Figure format in the
publication. Standard error values were converted into SDs using the formula provided
in the Cochrane Handbook of Systematic Reviews of Interventions (2008) section 7.7.3.2
“Obtaining standard deviations from standard errors and confidence intervals for group
means”
Only participants with unilateral CTS were included in the study, so a unit of analysis
error resulting from the correlation between two wrists in bilateral CTS participants
could not have occurred

Risk of bias Risk of bias
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Moraska 2008 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Participants were randomly as-
signed to either the GM or TM massage
treatment groups.” (in publication)
Quote: “It consisted of us drawing one of
two cards from a folder just prior to the sub-
ject visit. Subjects were only told that they
would receive massage and were unaware
that there were two treatment groups.”
(personal communication with lead author
of publication)
Comment: Not enough information to de-
termine the adequacy of the sequence gen-
eration

Allocation concealment (selection bias) High risk Quote: “Participants were randomly as-
signed to either the GM or TM massage
treatment groups.” (in publication)
Quote: “It consisted of us drawing one of
two cards from a folder just prior to the sub-
ject visit. Subjects were only told that they
would receive massage and were unaware
that there were two treatment groups.”
(personal communication with lead author
of publication)
Comment: Allocation sequence was un-
likely to be adequately concealed until in-
terventions were assigned

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “Participants were unaware of al-
ternative massage treatment groups; thus,
single-blind conditions were maintained.”
Comment: Participants were probably
blind to treatment allocation

Blinding of outcome assessment (detection
bias)
All outcomes

High risk Quote: “Evaluators were not blind to sub-
ject group assignment.”
Comment: Outcome assessors were proba-
bly aware of which intervention each par-
ticipant was allocated to

Incomplete outcome data (attrition bias)
3 months or less

Low risk Quote: “A total of 28 persons with CTS
were enrolled and 27 completed the 14-
week study; 1 subject was removed from
the study owing to an illness unrelated to
CTS or massage.”
Comment: While the authors did not indi-
cate which group this participant was allo-
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Moraska 2008 (Continued)

cated to, it is unlikely that this single with-
drawal would have significantly biased the
data obtained

Selective reporting (reporting bias) Low risk Comment: The mean ± 95% CI at each
pre-specified time point was reported in
Figures for all outcomes except for hand
function (measured using the Grooved Peg-
board Test), which was reported selectively
(no SDs reported at baseline, and unclear
time points reported). However, when con-
tacted, the trial author provided data for all
outcomes at all time points in numerical
format (means and standard errors)

Other bias Low risk Quote: “No significant difference was de-
tected between baseline 1 and 2 for either
group on measures of strength or function.
However, the imbalance in gender among
groups resulted in the TM group exhibiting
greater grip and pinch strength upon entry
into the study; this difference has been ac-
counted for in the analysis by using values
from baseline 2 as the covariate.”
Comment: This was probably an appropri-
ate statistical analysis to perform, given the
baseline imbalance

Pinar 2005

Methods Quasi-randomised controlled trial
Blinded outcome assessors
Randomisation occurred at the level of participants, not wrists (i.e. participants with
bilateral CTS received the same intervention for both wrists)

Participants Total n = 26 (35 wrists) randomised
Intervention group n = 14 participants (19 wrists) randomised and completed
Control group n = 12 participants (16 wrists) randomised and completed
0 males, 26 females
Age and duration of CTS symptoms not reported
Inclusion criteria:
1. Female
2. Aged between 35 and 55 years
3. Not pregnant
4. No history of trauma
5. No previous physiotherapy treatment
Exclusion criteria:
Not reported, but implied above
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Pinar 2005 (Continued)

Interventions Intervention: Nerve gliding exercises, static volar wrist splint and training to modify
functional activities in accordance with conservative treatment were administered. A
thermoplastic static volar wrist splint was applied, with the wrist in the neutral position
(0 degrees). The wrist splint was used both day and night for a period of 6 weeks and
was removed only for hygienic purposes. It was used at night from the sixth week until
the tenth week. After the splint was removed, patients were instructed that their hands
could be used during the day in accordance with the patient training program to modify
functional activities. During training to modify their functional activities, patients were
instructed to avoid repetitive hand activities, to hold the wrist in a neutral position while
using force, to refrain from gripping strongly with the first and second fingers, to rest
between activities, and to decrease speed and strength in all hand activities. Nerve gliding
exercises were performed actively with 10 repetitions and were continued from the first
day of splint application to the tenth week. Participants were instructed to continue with
the exercise program at home 5 times per day. Nerve gliding exercises included:
Position 1: Exercises were begun with the wrist in a neutral position (0 degrees) and the
fingers and thumb in the full flexion position. The distal median nerve was placed in a
relatively relaxed position.
Position 2: With the wrist kept in the neutral position, the fingers were brought to
extension with the thumb in a neutral position. Tension in the distal segment of the
nerves in the digits was increased.
Position 3: With maintenance of finger extension and the neutral position of the thumb,
wrist extension was added to the exercises. The area of greatest excursion was accessed as
the wrist was extended.
Position 4: While keeping the wrist and fingers extended, the thumb was extended. The
median nerve branch to the thumb was included in this exercise.
Position 5: With the wrist, fingers, and thumb kept in extension, the forearm was brought
into supination. This added tension to the more proximal portion of the median nerve
in the forearm.
Position 6: With extension of the wrists, fingers and thumb and supination of the forearm,
slight tension was applied to the thumb with the other hand (Totten 1991).
Control: Static volar wrist splint and training to modify functional activities in accordance
with conservative treatment were administered exactly the same way as in the intervention
group

Outcomes Outcomes assessed before and at the end of the 10-week treatment period:
1. Tinel’s test (rated as positive or negative)
2. Phalen’s test (rated as positive or negative)
3. Pain measured as the degree of pain felt over the whole day using a 10 cm visual
analogue scale graded from 0 (no pain) to 10 (severe pain)
4. Motor function of the abductor pollicis brevis muscle using a manual muscle test*
5. Grip strength measured (in kg) using a Jamar hand dynamometer. Three measurements
were taken and the mean of these was calculated
6. Pinch strength: measured (in kg) using a Jamar pinch meter. Three measurements
were taken and the mean of these was calculated.
7. Light-touch deep-pressure sense using a Semmes-Weinstein pressure aesthesiometer
8. Functional sensitivity using a 2-point discrimination test. Results were evaluated
according to the description published by the American Society of Hand Therapists.*
9. Median and ulnar nerve distal sensory latency categorised as positive (prolonged distal
sensory latency) or negative (normal sensory latency)
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Pinar 2005 (Continued)

Notes *These outcomes were pre-specified in the methods section of the publication as having
been evaluated, but no data were not reported in the publication; however, the lead
author of this trial provided this data on request
Analysis was undertaken at the wrist-level for all outcomes, though some participants in
each group had bilateral CTS. Communication with the trialists confirmed that bilateral
cases had the same intervention applied to both wrists. However, the trialists did not
report controlling for the correlation between both wrists, so a unit of analysis error is
likely to have occurred for these outcomes. No attempt was made to adjust outcome data

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Quote: “Patients were allocated to the ther-
apy groups according to their sequential ap-
plication to the therapy clinic. For example
the first one was allocated to the experiment
group and the second one was allocated to
the control group.” (personal communica-
tion)
Comment: Alternation used, which is not
an adequate randomisation sequence

Allocation concealment (selection bias) High risk Quote: “Patients were allocated to the ther-
apy groups according to their sequential ap-
plication to the therapy clinic. For example
the first one was allocated to the experiment
group and the second one was allocated to
the control group.” (personal communica-
tion)
Comment: Allocation sequence was prob-
ably not adequately concealed until inter-
ventions were assigned

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “The patients were informed about
the details of their therapy program but
they were not mentioned that there was
a second therapy method in this project”
(personal communication)
Comment: Blinding of patients was prob-
ably achieved.

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “Some of the outcome assessors like
the doctor making the electrophysiologic
tests was blind, but the therapists were not”
(personal communication)
Comment: Outcome assessors were proba-
bly blind to treatment allocation
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Pinar 2005 (Continued)

Incomplete outcome data (attrition bias)
3 months or less

Low risk Quote: “The following assessment meth-
ods, including Tinel’s and Phalen’s tests spe-
cific for CTS, were carried out for all pa-
tients before and after the 10-week treat-
ment program.”
Comment: There were no reported with-
drawals/drop-outs so the data for all of the
outcomes are probably complete

Selective reporting (reporting bias) Low risk Comment: Motor function of the abductor
pollicis brevis muscle, which was evaluated
by a manual muscle test, and functional
sensitivity, which was determined by a 2-
point discrimination test, were pre-speci-
fied in the methods section of the publica-
tion, but the results for these two outcomes
were not reported. However, the lead au-
thor of the trial publication provided this
data on request

Other bias Low risk Comment: No other sources of bias iden-
tified.

Tal-Akabi 2000

Methods Randomised, single-blind, controlled trial
Blinded outcome assessors

Participants Total n = 21 participants (21 wrists) randomised
Intervention group 1 n = 7 participants (7 wrists) randomised and completed
Intervention group 2 n = 7 participants (7 wrists) randomised and completed
Control group n = 7 participants (7 wrists) randomised and completed
7 males; 14 females
Mean ± SD age: 47 ± 15 yrs
Inclusion criteria:
1. Positive electrodiagnostic testing
2. Positive Phalen’s and Tinel’s test
3. Positive upper limb tension test (ULTT) 2a with a median nerve bias
4. Diagnosis of CTS by surgeon and candidate for decompression
Exclusion criteria:
1. Psychosocial problems
2. Diabetes mellitus
3. Herpes zoster
4. Rheumatoid arthritis
5. Pregnancy
6. Hyperthyroidism
7. Known abnormality of nervous system
8. Cervical or thoracic spine origin of symptoms
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Tal-Akabi 2000 (Continued)

Interventions Intervention group 1: Neurodynamic mobilisation (mobilisation with a median nerve
bias, including slight glenohumeral abduction, shoulder girdle depression, elbow ex-
tension, lateral rotation of the whole arm, wrist, thumb & finger extension and finally
glenohumeral abduction, as described by Butler 1991) for 3 weeks
Intervention group 2: Carpal bone mobilisation including posterior-anterior mobilisa-
tion and flexor retinaculum stretch (as described by Maitland 1991) for 3 weeks
For both intervention groups, the grade, amplitude and progression of treatment was
individualised
Control: No treatment for 3 weeks

Outcomes Outcome assessed at 3 weeks*
1. Symptoms using a symptom diary with visual analogue scale
2. Pain relief using a short ordinal scale 0-5 (called the modified pain relief scale); 0 =
no pain relief, 5 = complete pain relief **
3. Hand function using modified functional box scale (short ordinal scale; 0 = able to
button/unbutton shirt or grip without any problem, 4 = not able to do alone)**
4. Active range of movement wrist flexion (in degrees)
5. Active range of movement wrist extension (in degrees)
6. Upper limb tension test with a median nerve bias (ULTT2a) (dichotomous score:
positive or negative)
7. Need for surgical release (dichotomous score)

Notes *Confirmed with principal author in personal communication
**Short ordinal scales dichotomised for entry into RevMan 5.1. Pain recoded as ’im-
proved’ (score 1-5) and ’no relief ’ (score 0); hand function recoded to ’improved’ (im-
provement in score from baseline to week 3) and ’not improved/worsened’ (no change
or deterioration in score from baseline to week 3). Note, a subject in each group (neu-
rodynamic, carpal bone and control) had normal hand function at baseline and had not
changed after 3 weeks of follow-up). These participants were not included in the totals
Participants with bilateral CTS only submitted one wrist into the analysis. Therefore, a
unit of analysis error resulting from the correlation between two wrists in bilateral CTS
participants could not have occurred

Risk of bias Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “After selection, the subjects were
randomly allocated to one of the three
groups by pulling names out of a hat.”
Comment: The randomisation sequence
was probably adequately generated

Allocation concealment (selection bias) Unclear risk Quote: “After selection, the subjects were
randomly allocated to one of the three
groups by pulling names out of a hat.”
Comment: Not enough information to de-
termine whether the allocation sequence
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Tal-Akabi 2000 (Continued)

was adequately concealed until interven-
tions were assigned

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Comment: Not mentioned, but due to the
nature of the interventions, it is likely that
participants were aware of which treatment
they received

Blinding of outcome assessment (detection
bias)
All outcomes

Low risk Quote: “All measurements except the PRS
measurement were undertaken by an in-
dependent examiner pre treatment inter-
vention to obtain baseline readings. All the
measurement tools were then utilized post
intervention by the same independent ex-
aminers.”
Comment: While blinding of outcome as-
sessors was not specified in the publication,
when contacted, the authors reported that
“Assessors were blinded to the initial results
and to type of treatment given.”

Incomplete outcome data (attrition bias)
3 months or less

Low risk Comment: No drop-outs were reported
and it is clear that the outcomes were based
on 7 participants in each group (which is
the number of participants randomised).
Thus it can be assumed that the data re-
ported are based on a complete sample

Selective reporting (reporting bias) Low risk Comment: All of the outcomes specified
in the Methods section of the publication
were reported in the form of individual pa-
tient data and mean scores (no measures
of variability were reported, but these were
able to be calculated given the reporting of
the individual patient data)

Other bias Low risk Comment: No other sources of bias iden-
tified.

CI: confidence interval
CTS: carpal tunnel syndrome
ms: milliseconds
NDT: neurodynamic technique
SD: standard deviation
SE: standard error
STM: soft tissue mobilisation
VAS: visual analogue scale
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Abbot 1999 Not a randomised clinical trial. This is a clinical commentary on the Garfinkel 1998 randomised controlled trial.

Arinci Incel 2005 Nerve and tendon gliding exercises were delivered to both groups in this randomised controlled trial

Bernaards 2006 Protocol for a randomised controlled trial of work style and physical activity intervention vs control in computer
workers. Individuals with CTS to be excluded

Blankfield 2001 Therapeutic touch (an alternative and complementary medicine intervention) was the primary treatment under
investigation

George 2006 Not a randomised controlled trial.

Giattini 1999 Participants underwent carpal tunnel release, which is an exclusion criterion for this review

Goldberg 2004 Not a randomised controlled trial. Summary of the Field 2004 trial.

Hains 2010 Ischaemic compression therapy versus placebo ischaemic therapy were delivered, and only the placebo group
crossed over to the intervention group

Nathan 2001 Not a randomised controlled trial. Non-controlled study of an aerobic exercise program for CTS

Nathan 2002 Letter to the editor by Dr Nathan regarding the Nathan 2001 study.

Omer 2003/2004 RCT assessing effectiveness of exercise program in participants with CTS or myofascial pain syndrome. Data
were not reported separately for those participants with CTS, and attempts to obtain these outcome data from
the authors were unsuccessful

Rozmaryn 1998 Not a prospective randomised clinical trial. Outcomes were collected retrospectively from participants’ clinical
case notes

Ruksen 2011 The same exercise intervention was delivered to both groups in this randomised controlled trial

Taspinar 2007 Exercise or mobilisation are not interventions examined in this randomised controlled trial

Thomas 1993 Not a randomised controlled trial.

Verhagen 2007 Not a randomised controlled trial. This is an update of a Cochrane systematic review on exercise interventions
for work-related complaints of the arm, neck or shoulder

Walker 2010 Not a randomised controlled trial.

CTS: carpal tunnel syndrome
RCT: randomised controlled trial
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vs: versus

Characteristics of studies awaiting assessment [ordered by study ID]

Ashraf 2009

Methods

Participants

Interventions

Outcomes

Notes RCT comparing local steroid injection to “physiotherapy”; no definition of physiotherapy is provided, so it is not
clear if exercises or mobilisation were delivered in this study. Attempts to clarify this information with authors were
unsuccessful

Avci 2004

Methods

Participants

Interventions

Outcomes

Notes Full text publication in Turkish; requires translation.

El Miedany 2009

Methods

Participants

Interventions

Outcomes

Notes Results only presented as conference abstract; communication with author confirmed that results are being written
up for full publication
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Maltese 2006

Methods

Participants

Interventions

Outcomes

Notes Full text publication in Italian; requires translation.

Shi 2006

Methods

Participants

Interventions

Outcomes

Notes Full text publication in Chinese; requires translation.

RCT: randomised controlled trial
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D A T A A N D A N A L Y S E S

Comparison 1. NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term overall improvement
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement
in functional ability (hand
function) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (upper limb
tension test) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement in
functional ability (active wrist
flexion (degrees)) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
functional ability (active wrist
extension (degrees)) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7 Need for surgery 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

7.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 2. CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term overall improvement
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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3 Short-term improvement
in functional ability (hand
function) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (upper limb
tension test) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement in
functional ability (active wrist
flexion (degrees)) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
functional ability (active wrist
extension (degrees)) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7 Need for surgery 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

7.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 3. NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term overall improvement
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less) Symptoms

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement
in functional ability (hand
function) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (upper limb
tension test) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement in
functional ability (active wrist
flexion (degrees)) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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6 Short-term improvement in
functional ability (active wrist
extension (degrees)) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 After 3 weeks of treatment 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
7 Need for surgery 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

7.1 After 3 weeks of treatment 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 4. INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TIS-

SUE MOBILISATION

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term overall improvement
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 3 months after treatment
ended

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
CTS symptoms (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement
in functional ability (grip
strength) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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6 Short-term improvement in
functional ability (pinch
strength opposition) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Short-term improvement in
functional ability (pinch
strength key) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
functional ability (extension
range of movement) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Short-term improvement in
functional ability (flexion range
of movement) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

9.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

10 Short-term improvement in
distal sensory latency (ms) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

10.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

10.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

11 Short-term improvement in
distal motor latency (ms) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

11.1 Immediately after 6-8
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

11.2 3 months after treatment
ended

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 5. TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE MASSAGE

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Two days after 7th
massage session (week 4)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Two days after 11th
massage session (week 6)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 At week 10 (4 weeks
follow-up)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
functional ability (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Two days after 7th
massage session (week 4)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Two days after 11th
massage session (week 6)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.3 At week 10 (4 weeks
follow-up)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
functional ability (isometric
grip strength) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Two days after 7th
massage session (week 4)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 Two days after 11th
massage session (week 6)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.3 At week 10 (4 weeks
follow-up)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (isometric
pinch strength) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 Two days after 7th
massage session (week 4)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.2 Two days after 11th
massage session (week 6)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.3 At week 10 (4 weeks
follow-up)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement in
functional ability (Grooved
pegboard test) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 Two days after 7th
massage session (week 4)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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5.2 Two days after 11th
massage session (week 6)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.3 At week 10 (4 weeks
follow-up)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 6. NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (Phalen’s sign)
(3 months or less)

2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

2 Short-term improvement in
CTS symptoms (Tinel’s sign)
(3 months or less)

2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

3 Short-term improvement in
CTS symptoms (Levine) (3
months or less)

2 Mean Difference (IV, Random, 95% CI) Subtotals only

4 Short-term improvement in
functional ability (Levine) (3
months or less)

2 Mean Difference (IV, Random, 95% CI) Subtotals only

5 Short-term improvement in
functional ability (grip strength
(kg)) (3 months or less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

6 Short-term improvement in
functional ability (pinch
strength (kg)) (3 months or
less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

7 Short-term improvement in
functional ability (static
two-point discrimination
(mm)) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 At 12 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
median nerve sensory distal
latency (3 months or less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

9 Short-term improvement in
median nerve motor distal
latency (3 months or less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

10 Short-term improvement in
median-ulnar sensory distal
latency (3 months or less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

11 Long-term improvement in
CTS symptoms (satisfaction)
(>3 months)

2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

91Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Comparison 7. NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (symptom total
point) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2 Short-term improvement in
CTS symptoms (Tinel’s test) (3
months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Short-term improvement in
CTS symptoms (Phalen’s test)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4 Short-term improvement in
CTS symptoms (Compression
test) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

5 Short-term improvement in CTS
symptoms (Reverse Phalen’s
test) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

6 Short-term improvement in
functional ability (functional
status score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7 Short-term improvement in
functional ability (two-point
discrimination) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8 Long-term improvement in CTS
symptoms (patient satisfaction)
(>3 months)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 8. NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION

VERSUS SPLINT PLUS STEROID INJECTION

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (symptom total
point) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2 Short-term improvement in
CTS symptoms (Tinel’s test) (3
months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Short-term improvement in
CTS symptoms (Phalen’s test)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
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4 Short-term improvement in CTS
symptoms (Reverse Phalen’s
test) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

5 Short-term improvement in
CTS symptoms (Compression
test) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

6 Short-term improvement in
functional ability (functional
status score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7 Short-term improvement in
functional ability (two-point
discrimination) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8 Long-term improvement in CTS
symptoms (patient satisfaction)
(>3 months)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

Comparison 9. NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS

SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
CTS symptoms (Phalen’s sign)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 At end of treatment (3
weeks)

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 At 11 weeks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
CTS symptoms (Tinel’s sign)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4.1 At end of treatment (3
weeks)

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.2 At 11 weeks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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5 Short-term improvement in
functional ability (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
functional ability (hand grip
strength) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Short-term improvement in
functional ability (pinch
strength) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
motor distal latency (ms) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Short-term improvement in
sensory distal latency (ms) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

9.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

10 Long-term improvement in
CTS symptoms (>3 months)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

10.1 At 11 weeks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 10. NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC

ULTRASOUND PLUS SPLINT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
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2.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
CTS symptoms (Phalen’s sign)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 At end of treatment (3
weeks)

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 At 11 weeks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
CTS symptoms (Tinel’s sign)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4.1 At end of treatment (3
weeks)

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.2 At 11 weeks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement in
functional ability (Levine) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short term improvement in
functional ability (hand grip
strength) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Short term improvement in
functional ability (pinch
strength) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short term improvement in
motor distal latency (ms) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Short-term improvement in
sensory distal latency (ms) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

9.1 After end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9.2 At 11 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

10 Long-term improvement in
CTS symptoms (>3 months)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

10.1 At 11 weeks 1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 11. NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM” NEURODYNAMIC

TECHNIQUE PLUS SPLINT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (pressure pain
(MVAS)) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (temporal
summation (MVAS)) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
CTS symptoms (usual pain
(NRS)) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
CTS symptoms (clinical pain
(MVAS)) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement in
CTS symptoms (thermal pain
(MVAS)) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
functional ability (DASH
questionnaire) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Short-term improvement
in functional ability (grip
strength) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
motor distal latency (ms) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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9 Short-term improvement in
combined sensory index (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

9.1 At the end of 3 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 12. NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION VERSUS

TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in CTS
symptoms (Levine symptom
severity score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 After one month of
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
functional ability (Levine
functional status score) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 After one month of
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
functional ability (DASH
score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 After one month of
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement
in functional ability
(neurodynamic irritability
of median nerve (R1, °)) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 After one month of
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 13. NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT

PLUS PARAFFIN THERAPY

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
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1.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in CTS
symptoms (Levine symptom
status score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
functional ability (Levine
functional status score) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (DASH
score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement
in health-related quality of
life (WHOQOLF Physical
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
health-related quality of life
(WHOQOLF Psychologic
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Short-term improvement in
health-related quality of life
(WHOQOLF Social Domain
score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
health-related quality of life
(WHOQOLF Environmental
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 14. NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TEN-

DON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in CTS
symptoms (Levine symptom
status score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
functional ability (Levine
functional status score) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (DASH
score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement
in health-related quality of
life (WHOQOLF Physical
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
health-related quality of life
(WHOQOLF Psychologic
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Short-term improvement in
health-related quality of life
(WHOQOLF Social Domain
score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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8 Short-term improvement in
health-related quality of life
(WHOQOLF Environmental
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 15. TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS

SPLINT PLUS PARAFFIN THERAPY

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (VAS pain) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in CTS
symptoms (Levine symptom
status score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
functional ability (Levine
functional status score) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
functional ability (DASH
score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement
in health-related quality of
life (WHOQOLF Physical
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
health-related quality of life
(WHOQOLF Psychologic
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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7 Short-term improvement in
health-related quality of life
(WHOQOLF Social Domain
score) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
health-related quality of life
(WHOQOLF Environmental
Domain score) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 Change from baseline to
two months post-treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 16. NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS

SPLINT PLUS ACTIVITY MODIFICATION

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short term overall improvement
(no pathological finding on
NCS) (3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 At end of 10 weeks
treatment

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in
CTS symptoms (VAS pain 0 to
10) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 At end of 10 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
CTS symptoms (Phalen’s sign)
(3 months or less)

1 Risk Ratio (M-H, Random, 95% CI) Totals not selected

4 Short-term improvement in
CTS symptoms (Tinel’s sign)
(3 months or less)

1 Risk Ratio (M-H, Random, 95% CI) Totals not selected

5 Short-term improvement in
functional ability (grip strength
(kg)) (3 months or less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

6 Short-term improvement in
functional ability (pinch
strength (kg)) (3 months or
less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

7 Short-term improvement in
functional ability (motor
function of abductor pollicis
brevis muscle) (3 months or
less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
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7.1 At the end of 10 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
functional ability (two-point
discrimination test) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 At the end of 10 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Short-term improvement in
functional ability (light-touch
deep-pressure sense) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

9.1 At the end of 10 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 17. CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Adverse effects 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

1.1 Summarised at the end of
treatment

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in CTS
symptoms (CTOA physical
distress) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 At end of 9 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
CTS symptoms (CTOA mental
distress) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 At end of 9 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
CTS symptoms (vibrometric
threshold of finger sensation)
(3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 Right hand at 13 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
4.2 Left hand at 13 weeks 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement in
functional ability (HAND) (3
months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 At 13 weeks (4 weeks after
treatment ended)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
functional ability (SF-36 Body
pain) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 At 13 weeks (4 weeks after
treatment ended)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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7 Short-term improvement in
functional ability (SF-36
Global) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

7.1 At 13 weeks (4 weeks after
treatment ended)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

8 Short-term improvement in
functional ability (SF-36 Role
physical) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

8.1 At 13 weeks (4 weeks after
treatment ended)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9 Short-term improvement in
median nerve motor wrist
(onset) latency (ms) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

9.1 Right hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

9.2 Left hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

10 Short-term improvement in
median nerve sensory digit 2
latency (ms) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

10.1 Right hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

10.2 Left hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

11 Short-term improvement in
median nerve sensory digit 3
latency (ms) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

11.1 Right hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

11.2 Left hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12 Short-term improvement in
median nerve sensory palm
(peak) latency (ms) (3 months
or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

12.1 Right hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.2 Left hand at end of 9
weeks treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 18. YOGA VERSUS SPLINT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Short-term improvement in
CTS symptoms (VAS Pain) (3
month or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 At end of 8 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Short-term improvement in CTS
symptoms (sleep disturbance)
(3 months or less

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2.1 At end of 8 weeks
treatment

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Short-term improvement in
CTS symptoms (Tinel’s sign)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 At end of 8 weeks
treatment

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Short-term improvement in
CTS symptoms (Phalen’s sign)
(3 months or less)

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4.1 At end of 8 weeks
treatment

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Short-term improvement
in functional ability (grip
strength) (3 months or less)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 At end of 8 weeks
treatment

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Short-term improvement in
median nerve motor distal
latency (ms) (3 months or less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

6.1 At end of 8 weeks
treatment

1 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

7 Short-term improvement in
median nerve sensory distal
latency (3 months or less)

1 Mean Difference (IV, Random, 95% CI) Totals not selected

7.1 At end of 8 weeks
treatment

1 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
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Analysis 1.1. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,

Outcome 1 Short-term overall improvement (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 1 Short-term overall improvement (3 months or less)

Study or subgroup Neurodynamic mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7/7 0/7 15.00 [ 1.02, 220.92 ]

0.002 0.1 1 10 500

Favours control Favours neurodynamic

Analysis 1.2. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,

Outcome 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup Neurodynamic mob Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 1.57 (1.4) 7 2.14 (0.69) -0.57 [ -1.73, 0.59 ]

-4 -2 0 2 4

Favours neurodynamic Favours control
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Analysis 1.3. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,

Outcome 3 Short-term improvement in functional ability (hand function) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 3 Short-term improvement in functional ability (hand function) (3 months or less)

Study or subgroup Neurodynamic mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 4/6 0/6 9.00 [ 0.59, 137.65 ]

0.002 0.1 1 10 500

Favours control Favours neurodynamic

Analysis 1.4. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,

Outcome 4 Short-term improvement in functional ability (upper limb tension test) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 4 Short-term improvement in functional ability (upper limb tension test) (3 months or less)

Study or subgroup Neurodynamic mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 5/7 0/7 11.00 [ 0.72, 167.68 ]

0.002 0.1 1 10 500

Favours control Favours neurodynamic

106Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.5. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,

Outcome 5 Short-term improvement in functional ability (active wrist flexion (degrees)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 5 Short-term improvement in functional ability (active wrist flexion (degrees)) (3 months or less)

Study or subgroup Neurodynamic mob Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 60.85 (10.87) 7 53.57 (9.32) 7.28 [ -3.33, 17.89 ]

-50 -25 0 25 50

Favours control Favours neurodynamic

Analysis 1.6. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,

Outcome 6 Short-term improvement in functional ability (active wrist extension (degrees)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 6 Short-term improvement in functional ability (active wrist extension (degrees)) (3 months or less)

Study or subgroup Neurodynamic mob Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 67.42 (9.8) 7 61.42 (10.36) 6.00 [ -4.56, 16.56 ]

-100 -50 0 50 100

Favours control Favours neurodynamic
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Analysis 1.7. Comparison 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL,

Outcome 7 Need for surgery.

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 1 NERVE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 7 Need for surgery

Study or subgroup Neurodynamic mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 2/7 6/7 0.33 [ 0.10, 1.12 ]

0.01 0.1 1 10 100

Favours neurodynamic Favours control

Analysis 2.1. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS

CONTROL, Outcome 1 Short-term overall improvement (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 1 Short-term overall improvement (3 months or less)

Study or subgroup Carpal bone mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7/7 0/7 15.00 [ 1.02, 220.92 ]

0.001 0.01 0.1 1 10 100 1000

Favours control Favours carpal bone
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Analysis 2.2. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS

CONTROL, Outcome 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup Carpal bone mob Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 0.71 (0.76) 7 2.14 (0.69) -1.43 [ -2.19, -0.67 ]

-4 -2 0 2 4

Favours carpal bone Favours control

Analysis 2.3. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS

CONTROL, Outcome 3 Short-term improvement in functional ability (hand function) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 3 Short-term improvement in functional ability (hand function) (3 months or less)

Study or subgroup Carpal bone mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 5/6 0/6 11.00 [ 0.74, 163.49 ]

0.001 0.01 0.1 1 10 100 1000

Favours control Favours carpal bone
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Analysis 2.4. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS

CONTROL, Outcome 4 Short-term improvement in functional ability (upper limb tension test) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 4 Short-term improvement in functional ability (upper limb tension test) (3 months or less)

Study or subgroup Carpal bone mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 4/7 0/7 9.00 [ 0.57, 141.13 ]

0.001 0.01 0.1 1 10 100 1000

Favours control Favours carpal bone

Analysis 2.5. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS

CONTROL, Outcome 5 Short-term improvement in functional ability (active wrist flexion (degrees)) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 5 Short-term improvement in functional ability (active wrist flexion (degrees)) (3 months or less)

Study or subgroup Carpal bone mob Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 60 (11.43) 7 53.57 (9.32) 6.43 [ -4.50, 17.36 ]

-100 -50 0 50 100

Favours control Favours carpal bone
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Analysis 2.6. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS

CONTROL, Outcome 6 Short-term improvement in functional ability (active wrist extension (degrees)) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 6 Short-term improvement in functional ability (active wrist extension (degrees)) (3 months or less)

Study or subgroup Carpal bone mob Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 68.28 (5.71) 7 61.42 (10.36) 6.86 [ -1.90, 15.62 ]

-100 -50 0 50 100

Favours control Favours carpal bone

Analysis 2.7. Comparison 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS

CONTROL, Outcome 7 Need for surgery.

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 2 CARPAL BONE MOBILISATION (SINGLE INTERVENTION) VERSUS CONTROL

Outcome: 7 Need for surgery

Study or subgroup Carpal bone mob Control Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 1/7 6/7 0.17 [ 0.03, 1.05 ]

0.01 0.1 1 10 100

Favours carpal bone Favours control
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Analysis 3.1. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 1 Short-

term overall improvement (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome: 1 Short-term overall improvement (3 months or less)

Study or subgroup Neurodynamic mob Carpal bone mob Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7/7 7/7 1.00 [ 0.78, 1.29 ]

0.5 0.7 1 1.5 2

Favours carpal bone Favours neurodynamic

Analysis 3.2. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 2 Short-

term improvement in CTS symptoms (VAS pain) (3 months or less) Symptoms.

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome: 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less) Symptoms

Study or subgroup Neurodynamic mob Carpal bone mob
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 1.57 (1.4) 7 0.71 (0.76) 0.86 [ -0.32, 2.04 ]

-4 -2 0 2 4

Favours neurodynamic Favours carpal bone
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Analysis 3.3. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 3 Short-

term improvement in functional ability (hand function) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome: 3 Short-term improvement in functional ability (hand function) (3 months or less)

Study or subgroup Neurodynamic mob Carpal bone mob Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 4/6 5/6 0.80 [ 0.41, 1.56 ]

0.1 0.2 0.5 1 2 5 10

Favours carpal bone Favours neurodynamic

Analysis 3.4. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 4 Short-

term improvement in functional ability (upper limb tension test) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome: 4 Short-term improvement in functional ability (upper limb tension test) (3 months or less)

Study or subgroup Neurodynamic mob Carpal bone mob Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 5/7 4/7 1.25 [ 0.56, 2.77 ]

0.1 0.2 0.5 1 2 5 10

Favours carpal bone Favours neurodynamic
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Analysis 3.5. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 5 Short-

term improvement in functional ability (active wrist flexion (degrees)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome: 5 Short-term improvement in functional ability (active wrist flexion (degrees)) (3 months or less)

Study or subgroup Neurodynamic mob Carpal bone mob
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 60.85 (10.87) 7 60 (11.43) 0.85 [ -10.83, 12.53 ]

-100 -50 0 50 100

Favours carpal bone Favours neurodynamic

Analysis 3.6. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 6 Short-

term improvement in functional ability (active wrist extension (degrees)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome: 6 Short-term improvement in functional ability (active wrist extension (degrees)) (3 months or less)

Study or subgroup Neurodynamic mob Carpal bone mob
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 7 67.42 (9.8) 7 68.28 (5.71) -0.86 [ -9.26, 7.54 ]

-100 -50 0 50 100

Favours carpal bone Favours neurodynamic

114Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 3.7. Comparison 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION, Outcome 7 Need for

surgery.

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 3 NEURODYNAMIC VS CARPAL BONE MOBILISATION

Outcome: 7 Need for surgery

Study or subgroup Neurodynamic mob Carpal bone mob Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 After 3 weeks of treatment

Tal-Akabi 2000 2/7 1/7 2.00 [ 0.23, 17.34 ]

0.01 0.1 1 10 100

Favours neurodynamic Favours carpal bone

Analysis 4.1. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 1 Short-term overall improvement (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 1 Short-term overall improvement (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 3 months after treatment ended

Burke 2007 12/12 8/10 1.24 [ 0.89, 1.75 ]

0.2 0.5 1 2 5

Favours standard STM Favours instrument STM
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Analysis 4.2. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 2 Short-term improvement in CTS symptoms (VAS

pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 2 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 9.8 (12.54) 10 15.4 (19.62) -5.60 [ -19.68, 8.48 ]

2 3 months after treatment ended

Burke 2007 12 9.2 (11.04) 10 33.7 (28.84) -24.50 [ -43.43, -5.57 ]

-100 -50 0 50 100

Favours instrument STM Favours standard STM

Analysis 4.3. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 3 Short-term improvement in CTS symptoms

(Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 3 Short-term improvement in CTS symptoms (Levine) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 1.8 (0.74) 10 1.9 (0.39) -0.10 [ -0.58, 0.38 ]

2 3 months after treatment ended

Burke 2007 12 1.8 (0.61) 10 2.2 (0.59) -0.40 [ -0.90, 0.10 ]

-2 -1 0 1 2

Favours instrument STM Favours standard STM
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Analysis 4.4. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 4 Short-term improvement in functional ability

(Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 4 Short-term improvement in functional ability (Levine) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 1.6 (0.65) 10 1.7 (0.7) -0.10 [ -0.67, 0.47 ]

2 3 months after treatment ended

Burke 2007 12 1.6 (0.72) 10 1.7 (0.68) -0.10 [ -0.69, 0.49 ]

-2 -1 0 1 2

Favours instrument STM Favours standard STM
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Analysis 4.5. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 5 Short-term improvement in functional ability (grip

strength) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 5 Short-term improvement in functional ability (grip strength) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 25.7 (10.56) 10 25.4 (5.01) 0.30 [ -6.43, 7.03 ]

2 3 months after treatment ended

Burke 2007 12 25.4 (7.67) 10 24.9 (6.32) 0.50 [ -5.35, 6.35 ]

-20 -10 0 10 20

Favours instrument STM Favours standard STM

Analysis 4.6. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 6 Short-term improvement in functional ability (pinch

strength opposition) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 6 Short-term improvement in functional ability (pinch strength opposition) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 5.8 (1.6) 10 5.4 (1.28) 0.40 [ -0.80, 1.60 ]

2 3 months after treatment ended

Burke 2007 12 5.8 (1.42) 10 5.4 (1.31) 0.40 [ -0.74, 1.54 ]

-4 -2 0 2 4

Favours standard STM Favours instrument STM
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Analysis 4.7. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 7 Short-term improvement in functional ability (pinch

strength key) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 7 Short-term improvement in functional ability (pinch strength key) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 6.2 (1.36) 10 6.7 (2.15) -0.50 [ -2.04, 1.04 ]

2 3 months after treatment ended

Burke 2007 12 6.6 (0.9) 10 6 (1.51) 0.60 [ -0.47, 1.67 ]

-4 -2 0 2 4

Favours standard STM Favours instrument STM
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Analysis 4.8. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 8 Short-term improvement in functional ability

(extension range of movement) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 8 Short-term improvement in functional ability (extension range of movement) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 45.4 (9.44) 10 43.7 (15.36) 1.70 [ -9.22, 12.62 ]

2 3 months after treatment ended

Burke 2007 12 43.9 (9.6) 10 45.8 (10.57) -1.90 [ -10.41, 6.61 ]

-20 -10 0 10 20

Favours standard STM Favours instrument STM

Analysis 4.9. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 9 Short-term improvement in functional ability

(flexion range of movement) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 9 Short-term improvement in functional ability (flexion range of movement) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 52 (7.59) 10 53.6 (8.28) -1.60 [ -8.29, 5.09 ]

2 3 months after treatment ended

Burke 2007 12 49.9 (8.44) 10 50.9 (9.29) -1.00 [ -8.48, 6.48 ]

-20 -10 0 10 20

Favours standard STM Favours instrument STM
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Analysis 4.10. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 10 Short-term improvement in distal sensory latency

(ms) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 10 Short-term improvement in distal sensory latency (ms) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 3.82 (0.571) 10 3.43 (0.445) 0.39 [ -0.03, 0.81 ]

2 3 months after treatment ended

Burke 2007 12 3.65 (0.448) 10 3.43 (0.351) 0.22 [ -0.11, 0.55 ]

-2 -1 0 1 2

Favours instrument STM Favours standard STM
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Analysis 4.11. Comparison 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS

STANDARD SOFT TISSUE MOBILISATION, Outcome 11 Short-term improvement in distal motor latency

(ms) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 4 INSTRUMENT-ASSISTED SOFT TISSUE MOBILISATION VERSUS STANDARD SOFT TISSUE MOBILISATION

Outcome: 11 Short-term improvement in distal motor latency (ms) (3 months or less)

Study or subgroup

Instrument-
assisted

STM Standard STM
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Immediately after 6-8 weeks treatment

Burke 2007 12 4.58 (0.664) 10 4.58 (1.312) 0.0 [ -0.90, 0.90 ]

2 3 months after treatment ended

Burke 2007 12 4.73 (0.931) 10 4.56 (1.261) 0.17 [ -0.77, 1.11 ]

-2 -1 0 1 2

Favours instrument STM Favours standard STM
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Analysis 5.1. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE

MASSAGE, Outcome 1 Short-term improvement in CTS symptoms (Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE MASSAGE

Outcome: 1 Short-term improvement in CTS symptoms (Levine) (3 months or less)

Study or subgroup

Targeted
CTS

massage General massage
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Two days after 7th massage session (week 4)

Moraska 2008 14 23.46 (2.62) 13 24.2 (2.62) -0.74 [ -2.72, 1.24 ]

2 Two days after 11th massage session (week 6)

Moraska 2008 14 21.64 (3.05) 13 21.54 (3.05) 0.10 [ -2.20, 2.40 ]

3 At week 10 (4 weeks follow-up)

Moraska 2008 14 19.95 (3.55) 13 21.36 (3.55) -1.41 [ -4.09, 1.27 ]

-4 -2 0 2 4

Favours targeted massage Favours general massage
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Analysis 5.2. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE

MASSAGE, Outcome 2 Short-term improvement in functional ability (Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE MASSAGE

Outcome: 2 Short-term improvement in functional ability (Levine) (3 months or less)

Study or subgroup

Targeted
CTS

massage General massage
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Two days after 7th massage session (week 4)

Moraska 2008 14 14.38 (2.59) 13 14.97 (2.59) -0.59 [ -2.55, 1.37 ]

2 Two days after 11th massage session (week 6)

Moraska 2008 14 13.68 (2.49) 13 13.57 (2.49) 0.11 [ -1.77, 1.99 ]

3 At week 10 (4 weeks follow-up)

Moraska 2008 14 12.63 (2.72) 13 14.32 (2.71) -1.69 [ -3.74, 0.36 ]

-4 -2 0 2 4

Favours targeted massage Favours general massage

124Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 5.3. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE

MASSAGE, Outcome 3 Short-term improvement in functional ability (isometric grip strength) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE MASSAGE

Outcome: 3 Short-term improvement in functional ability (isometric grip strength) (3 months or less)

Study or subgroup

Targeted
CTS

massage General massage
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Two days after 7th massage session (week 4)

Moraska 2008 14 28.44 (2.53) 13 25.5 (2.53) 2.94 [ 1.03, 4.85 ]

2 Two days after 11th massage session (week 6)

Moraska 2008 14 28.76 (3.79) 13 25.9 (3.79) 2.86 [ 0.00, 5.72 ]

3 At week 10 (4 weeks follow-up)

Moraska 2008 14 29.47 (3.4) 13 26.33 (3.41) 3.14 [ 0.57, 5.71 ]

-10 -5 0 5 10

Favours general massage Favours targeted massage
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Analysis 5.4. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE

MASSAGE, Outcome 4 Short-term improvement in functional ability (isometric pinch strength) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE MASSAGE

Outcome: 4 Short-term improvement in functional ability (isometric pinch strength) (3 months or less)

Study or subgroup

Targeted
CTS

massage General massage
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Two days after 7th massage session (week 4)

Moraska 2008 14 7.53 (1.13) 13 6.63 (1.13) 0.90 [ 0.05, 1.75 ]

2 Two days after 11th massage session (week 6)

Moraska 2008 14 8.27 (1.11) 13 7.25 (1.11) 1.02 [ 0.18, 1.86 ]

3 At week 10 (4 weeks follow-up)

Moraska 2008 14 8.03 (1.16) 13 7.28 (1.16) 0.75 [ -0.13, 1.63 ]

-2 -1 0 1 2

Favours general massage Favours targeted massage
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Analysis 5.5. Comparison 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE

MASSAGE, Outcome 5 Short-term improvement in functional ability (Grooved pegboard test) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 5 TARGETED CTS SOFT TISSUE MASSAGE VERSUS GENERAL SOFT TISSUE MASSAGE

Outcome: 5 Short-term improvement in functional ability (Grooved pegboard test) (3 months or less)

Study or subgroup

Targeted
CTS

massage General massage
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Two days after 7th massage session (week 4)

Moraska 2008 14 99.85 (8.08) 12 98.75 (8.08) 1.10 [ -5.13, 7.33 ]

2 Two days after 11th massage session (week 6)

Moraska 2008 14 97.95 (9.23) 12 94.97 (9.24) 2.98 [ -4.14, 10.10 ]

3 At week 10 (4 weeks follow-up)

Moraska 2008 14 97.01 (11.21) 12 98.32 (11.21) -1.31 [ -9.95, 7.33 ]

-10 -5 0 5 10

Favours general massage Favours targeted massage

Analysis 6.1. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 1 Short-term improvement in CTS symptoms (Phalen’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 1 Short-term improvement in CTS symptoms (Phalen’s sign) (3 months or less)

Study or subgroup Exercises + splint Splint Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Akalin 2002 5/18 8/18 0.63 [ 0.25, 1.55 ]

Bahrami 2006 5/19 6/19 0.83 [ 0.31, 2.27 ]

Test for subgroup differences: Not applicable

0.1 0.2 0.5 1 2 5 10

Favours exercise + splint Favours splint
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Analysis 6.2. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 2 Short-term improvement in CTS symptoms (Tinel’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 2 Short-term improvement in CTS symptoms (Tinel’s sign) (3 months or less)

Study or subgroup Exercises + splint Splint Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Akalin 2002 6/18 8/18 0.75 [ 0.33, 1.72 ]

Bahrami 2006 5/19 8/19 0.63 [ 0.25, 1.57 ]

Test for subgroup differences: Not applicable

0.1 0.2 0.5 1 2 5 10

Favours exercise + splint Favours splint
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Analysis 6.3. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 3 Short-term improvement in CTS symptoms (Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 3 Short-term improvement in CTS symptoms (Levine) (3 months or less)

Study or subgroup Exercises + splint Splint
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Akalin 2002 18 18.2 (5.85) 18 21.88 (8.8) -3.68 [ -8.56, 1.20 ]

Bahrami 2006 19 22.2 (3.7) 19 23.32 (4.1) -1.12 [ -3.60, 1.36 ]

Test for subgroup differences: Not applicable

-10 -5 0 5 10

Favours exercise + splint Favours splint

Analysis 6.4. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 4 Short-term improvement in functional ability (Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 4 Short-term improvement in functional ability (Levine) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Akalin 2002 18 14.5 (4.6) 18 15.5 (6.6) -1.00 [ -4.72, 2.72 ]

Bahrami 2006 19 15.47 (9.04) 19 17.37 (8.9) -1.90 [ -7.60, 3.80 ]

Test for subgroup differences: Not applicable

-10 -5 0 5 10

Favours exercise + splint Favours splint
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Analysis 6.5. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 5 Short-term improvement in functional ability (grip strength (kg)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 5 Short-term improvement in functional ability (grip strength (kg)) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Akalin 2002 18 24.92 (7.71) 18 22.62 (6.94) 2.30 [ -2.49, 7.09 ]

-10 -5 0 5 10

Favours splint Favours exercise + splint

Analysis 6.6. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 6 Short-term improvement in functional ability (pinch strength (kg)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 6 Short-term improvement in functional ability (pinch strength (kg)) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Akalin 2002 18 16 (4.4) 18 13.61 (4.22) 2.39 [ -0.43, 5.21 ]

-4 -2 0 2 4

Favours splint Favours exercise + splint
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Analysis 6.7. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 7 Short-term improvement in functional ability (static two-point discrimination (mm)) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 7 Short-term improvement in functional ability (static two-point discrimination (mm)) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At 12 weeks

Akalin 2002 18 4.8 (0.4) 18 5.5 (1.1) -0.70 [ -1.24, -0.16 ]

-4 -2 0 2 4

Favours exercise + splint Favours splint

Analysis 6.8. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 8 Short-term improvement in median nerve sensory distal latency (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 8 Short-term improvement in median nerve sensory distal latency (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bahrami 2006 19 4 (0.46) 19 4.05 (0.41) -0.05 [ -0.33, 0.23 ]

-0.2 -0.1 0 0.1 0.2

Favours exercise + splint Favours splint
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Analysis 6.9. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 9 Short-term improvement in median nerve motor distal latency (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 9 Short-term improvement in median nerve motor distal latency (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bahrami 2006 19 4.5 (0.32) 19 4.7 (0.39) -0.20 [ -0.43, 0.03 ]

-0.2 -0.1 0 0.1 0.2

Favours exercise + splint Favours splint

Analysis 6.10. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 10 Short-term improvement in median-ulnar sensory distal latency (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 10 Short-term improvement in median-ulnar sensory distal latency (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Bahrami 2006 19 1.04 (0.61) 19 0.98 (0.57) 0.06 [ -0.32, 0.44 ]

-0.2 -0.1 0 0.1 0.2

Favours exercise + splint Favours splint
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Analysis 6.11. Comparison 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

SPLINT, Outcome 11 Long-term improvement in CTS symptoms (satisfaction) (>3 months).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 6 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS SPLINT

Outcome: 11 Long-term improvement in CTS symptoms (satisfaction) (>3 months)

Study or subgroup Exercise + splint Splint Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Akalin 2002 17/18 13/18 1.31 [ 0.96, 1.78 ]

Bahrami 2006 13/17 11/18 1.25 [ 0.80, 1.97 ]

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours splint Favours exercise + splint

Analysis 7.1. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 1 Short-term improvement in CTS symptoms (symptom total point) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 1 Short-term improvement in CTS symptoms (symptom total point) (3 months or less)

Study or subgroup Exercises
Splint+steroid

injection
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bardak 2009 35 4.11 (1.28) 41 1.8 (1.9) 2.31 [ 1.59, 3.03 ]

-4 -2 0 2 4

Favours exercises Favours splint+injection
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Analysis 7.2. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 2 Short-term improvement in CTS symptoms (Tinel’s test) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 2 Short-term improvement in CTS symptoms (Tinel’s test) (3 months or less)

Study or subgroup Exercises
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 18/35 15/41 1.41 [ 0.84, 2.35 ]

0.01 0.1 1 10 100

Favours exercises Favours splint+injection

Analysis 7.3. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 3 Short-term improvement in CTS symptoms (Phalen’s test) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 3 Short-term improvement in CTS symptoms (Phalen’s test) (3 months or less)

Study or subgroup Exercises
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 22/35 21/41 1.23 [ 0.83, 1.82 ]

0.01 0.1 1 10 100

Favours exercises Favours splint+injection
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Analysis 7.4. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 4 Short-term improvement in CTS symptoms (Compression test) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 4 Short-term improvement in CTS symptoms (Compression test) (3 months or less)

Study or subgroup Exercises
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 12/35 11/41 1.28 [ 0.65, 2.53 ]

0.01 0.1 1 10 100

Favours exercises Favours splint+injection

Analysis 7.5. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 5 Short-term improvement in CTS symptoms (Reverse Phalen’s test) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 5 Short-term improvement in CTS symptoms (Reverse Phalen’s test) (3 months or less)

Study or subgroup Exercises
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 14/35 16/41 1.03 [ 0.59, 1.79 ]

0.01 0.1 1 10 100

Favours exercises Favours splint+injection
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Analysis 7.6. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 6 Short-term improvement in functional ability (functional status score) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 6 Short-term improvement in functional ability (functional status score) (3 months or less)

Study or subgroup Exercises
Splint+steroid

injection
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bardak 2009 35 15.2 (6.26) 41 11 (3.4) 4.20 [ 1.88, 6.52 ]

-10 -5 0 5 10

Favours exercises Favours splint+injection

Analysis 7.7. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 7 Short-term improvement in functional ability (two-point discrimination)

(3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 7 Short-term improvement in functional ability (two-point discrimination) (3 months or less)

Study or subgroup Exercises
Splint+steroid

injection
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bardak 2009 35 3.5 (0.5) 41 3.4 (1.5) 0.10 [ -0.39, 0.59 ]

-2 -1 0 1 2

Favours exercises Favours splint+injection
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Analysis 7.8. Comparison 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS

STEROID INJECTION, Outcome 8 Long-term improvement in CTS symptoms (patient satisfaction) (>3

months).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 7 NERVE AND TENDON GLIDING EXERCISES VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 8 Long-term improvement in CTS symptoms (patient satisfaction) (>3 months)

Study or subgroup Exercises
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 17/35 30/41 0.66 [ 0.45, 0.98 ]

0.01 0.1 1 10 100

Favours splint+injection Favours exercises

Analysis 8.1. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 1 Short-term improvement in CTS

symptoms (symptom total point) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 1 Short-term improvement in CTS symptoms (symptom total point) (3 months or less)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bardak 2009 35 1.3 (1.6) 41 1.8 (1.9) -0.50 [ -1.29, 0.29 ]

-4 -2 0 2 4

Favours ex+splint+inject Favours splint+injection
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Analysis 8.2. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 2 Short-term improvement in CTS

symptoms (Tinel’s test) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 2 Short-term improvement in CTS symptoms (Tinel’s test) (3 months or less)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 22/35 15/41 1.72 [ 1.07, 2.77 ]

0.01 0.1 1 10 100

Favours ex+splint+inject Favours splint+injection

Analysis 8.3. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 3 Short-term improvement in CTS

symptoms (Phalen’s test) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 3 Short-term improvement in CTS symptoms (Phalen’s test) (3 months or less)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 21/35 21/41 1.17 [ 0.78, 1.75 ]

0.01 0.1 1 10 100

Favours ex+splint+inject Favours splint+injection
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Analysis 8.4. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 4 Short-term improvement in CTS

symptoms (Reverse Phalen’s test) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 4 Short-term improvement in CTS symptoms (Reverse Phalen’s test) (3 months or less)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 17/35 16/41 1.24 [ 0.75, 2.08 ]

0.01 0.1 1 10 100

Favours ex+splint+inject Favours splint+injection

Analysis 8.5. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 5 Short-term improvement in CTS

symptoms (Compression test) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 5 Short-term improvement in CTS symptoms (Compression test) (3 months or less)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 17/35 11/41 1.81 [ 0.98, 3.33 ]

0.01 0.1 1 10 100

Favours ex+splint+inject Favours splint+injection
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Analysis 8.6. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 6 Short-term improvement in

functional ability (functional status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 6 Short-term improvement in functional ability (functional status score) (3 months or less)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bardak 2009 35 10.8 (4.2) 41 11 (3.4) -0.20 [ -1.94, 1.54 ]

-10 -5 0 5 10

Favours ex+splint+inject Favours splint+injection

Analysis 8.7. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 7 Short-term improvement in

functional ability (two-point discrimination) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 7 Short-term improvement in functional ability (two-point discrimination) (3 months or less)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Bardak 2009 35 3.2 (1.1) 41 3.4 (1.5) -0.20 [ -0.79, 0.39 ]

-1 -0.5 0 0.5 1

Favours ex+splint+inject Favours splint+injection
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Analysis 8.8. Comparison 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID

INJECTION VERSUS SPLINT PLUS STEROID INJECTION, Outcome 8 Long-term improvement in CTS

symptoms (patient satisfaction) (>3 months).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 8 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS STEROID INJECTION VERSUS SPLINT PLUS STEROID INJECTION

Outcome: 8 Long-term improvement in CTS symptoms (patient satisfaction) (>3 months)

Study or subgroup
Exer+splint+steroid

injec
Splint+steroid

injection Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bardak 2009 25/35 30/41 0.98 [ 0.74, 1.29 ]

0.5 0.7 1 1.5 2

Favours splint+injection Favours ex+splint+inject

Analysis 9.1. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 1 Short-

term improvement in CTS symptoms (VAS pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 1 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup Ultrasound and splint
Exercises +
ultra +splint

Mean
Difference

Mean
Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 2.2 (1.9) 16 1.3 (1.8) 0.90 [ -0.38, 2.18 ]

2 At 11 weeks

Baysal 2006 16 2.5 (2.8) 16 0.8 (0.9) 1.70 [ 0.26, 3.14 ]

-4 -2 0 2 4

Favours ultra + splint Favours ex+ultra+splint
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Analysis 9.2. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 2 Short-

term improvement in CTS symptoms (Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 2 Short-term improvement in CTS symptoms (Levine) (3 months or less)

Study or subgroup Ultrasound + splint

Exercise +
ultra +

splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 17.1 (7.9) 16 16.1 (4.8) 1.00 [ -3.53, 5.53 ]

2 At 11 weeks

Baysal 2006 16 19.1 (9.4) 16 15.6 (4.7) 3.50 [ -1.65, 8.65 ]

-20 -10 0 10 20

Favours ultra + splint Favours ex+ultra+splint
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Analysis 9.3. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 3 Short-

term improvement in CTS symptoms (Phalen’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 3 Short-term improvement in CTS symptoms (Phalen’s sign) (3 months or less)

Study or subgroup Ultrasound + splint

Exercise +
ultra +

splint Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of treatment (3 weeks)

Baysal 2006 6/16 7/16 0.86 [ 0.37, 1.99 ]

2 At 11 weeks

Baysal 2006 5/16 5/16 1.00 [ 0.36, 2.79 ]

0.01 0.1 1 10 100

Favours ultra + splint Favours ex+ultra+splint
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Analysis 9.4. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 4 Short-

term improvement in CTS symptoms (Tinel’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 4 Short-term improvement in CTS symptoms (Tinel’s sign) (3 months or less)

Study or subgroup Ultrasound + splint

Exercise
+ultra +

splint Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of treatment (3 weeks)

Baysal 2006 5/16 5/16 1.00 [ 0.36, 2.79 ]

2 At 11 weeks

Baysal 2006 5/16 1/16 5.00 [ 0.66, 38.15 ]

0.01 0.1 1 10 100

Favours ultra + splint Favours ex+ultra+splint
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Analysis 9.5. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 5 Short-

term improvement in functional ability (Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 5 Short-term improvement in functional ability (Levine) (3 months or less)

Study or subgroup Ultrasound + splint

Exercise +
ultra +

splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 16.1 (8.5) 16 11.7 (3.6) 4.40 [ -0.12, 8.92 ]

2 At 11 weeks

Baysal 2006 16 16.1 (8.7) 16 12.6 (3.4) 3.50 [ -1.08, 8.08 ]

-20 -10 0 10 20

Favours ultra + splint Favours ex+ultra+splint
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Analysis 9.6. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 6 Short-

term improvement in functional ability (hand grip strength) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 6 Short-term improvement in functional ability (hand grip strength) (3 months or less)

Study or subgroup Ultrasound and splint

Exercise +
ultra +

splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 21.8 (9.7) 16 21.7 (4.9) 0.10 [ -5.22, 5.42 ]

2 At 11 weeks

Baysal 2006 16 23.5 (2.6) 16 22.3 (5.1) 1.20 [ -1.60, 4.00 ]

-20 -10 0 10 20

Favours ex+ultra+splint Favours ultra + splint
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Analysis 9.7. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 7 Short-

term improvement in functional ability (pinch strength) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 7 Short-term improvement in functional ability (pinch strength) (3 months or less)

Study or subgroup Ultrasound + splint

Exercise +
ultra +

splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 5 (2.4) 16 6.3 (2.1) -1.30 [ -2.86, 0.26 ]

2 At 11 weeks

Baysal 2006 16 5.7 (2.3) 16 7 (2.2) -1.30 [ -2.86, 0.26 ]

-4 -2 0 2 4

Favours ex+ultra+splint Favours ultra + splint

147Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 9.8. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 8 Short-

term improvement in motor distal latency (ms) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 8 Short-term improvement in motor distal latency (ms) (3 months or less)

Study or subgroup Ultrasound + splint

Exercise +
ultra +

splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 4.6 (0.8) 16 4.6 (2) 0.0 [ -1.06, 1.06 ]

2 At 11 weeks

Baysal 2006 16 4.5 (0.5) 16 4.6 (2.3) -0.10 [ -1.25, 1.05 ]

-2 -1 0 1 2

Favours ultra + splint Favours ex+ultra+splint
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Analysis 9.9. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 9 Short-

term improvement in sensory distal latency (ms) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 9 Short-term improvement in sensory distal latency (ms) (3 months or less)

Study or subgroup Ultrasound + splint

Exercise +
ultra +

splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 3.4 (0.7) 16 3.5 (0.6) -0.10 [ -0.55, 0.35 ]

2 At 11 weeks

Baysal 2006 16 3.3 (0.6) 16 3.5 (0.5) -0.20 [ -0.58, 0.18 ]

-2 -1 0 1 2

Favours ultra + splint Favours ex+ultra+splint

Analysis 9.10. Comparison 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC

ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 10 Long-

term improvement in CTS symptoms (>3 months).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 9 NERVE AND TENDON GLIDING EXERCISES PLUS THERAPEUTIC ULTRASOUND PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS

SPLINT

Outcome: 10 Long-term improvement in CTS symptoms (>3 months)

Study or subgroup Ultrasound + splint

Exercise +
ultra +

splint Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At 11 weeks

Baysal 2006 3/12 8/13 0.41 [ 0.14, 1.18 ]

0.001 0.01 0.1 1 10 100 1000

Favours ex+ultra+splint Favours ultra + splint
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Analysis 10.1. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 1 Short-term improvement in CTS symptoms

(VAS pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 1 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 2.2 (1.9) 24 3.3 (2.9) -1.10 [ -2.59, 0.39 ]

2 At 11 weeks

Baysal 2006 16 2.5 (2.8) 24 2.6 (2.8) -0.10 [ -1.87, 1.67 ]

-4 -2 0 2 4

Favours ultrasound Favours exercise
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Analysis 10.2. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 2 Short-term improvement in CTS symptoms

(Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 2 Short-term improvement in CTS symptoms (Levine) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 17.1 (7.9) 24 19.7 (8.7) -2.60 [ -7.81, 2.61 ]

2 At 11 weeks

Baysal 2006 16 19.1 (9.4) 24 20.2 (10.4) -1.10 [ -7.31, 5.11 ]

-20 -10 0 10 20

Favours ultrasound Favours exercise

Analysis 10.3. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 3 Short-term improvement in CTS symptoms

(Phalen’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 3 Short-term improvement in CTS symptoms (Phalen’s sign) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of treatment (3 weeks)

Baysal 2006 6/16 11/24 0.82 [ 0.38, 1.76 ]

2 At 11 weeks

Baysal 2006 5/16 11/24 0.68 [ 0.29, 1.59 ]

0.01 0.1 1 10 100

Favours ultrasound Favours exercise

151Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 10.4. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 4 Short-term improvement in CTS symptoms

(Tinel’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 4 Short-term improvement in CTS symptoms (Tinel’s sign) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of treatment (3 weeks)

Baysal 2006 5/16 12/24 0.63 [ 0.27, 1.43 ]

2 At 11 weeks

Baysal 2006 5/16 7/24 1.07 [ 0.41, 2.79 ]

0.01 0.1 1 10 100

Favours ultrasound Favours exercise

Analysis 10.5. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 5 Short-term improvement in functional ability

(Levine) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 5 Short-term improvement in functional ability (Levine) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 16.1 (8.5) 24 14.8 (7.5) 1.30 [ -3.83, 6.43 ]

2 At 11 weeks

Baysal 2006 16 16.1 (8.7) 24 14.9 (6.6) 1.20 [ -3.81, 6.21 ]

-20 -10 0 10 20

Favours ultrasound Favours exercise
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Analysis 10.6. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 6 Short term improvement in functional ability

(hand grip strength) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 6 Short term improvement in functional ability (hand grip strength) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 21.8 (9.7) 24 21.1 (7) 0.70 [ -4.82, 6.22 ]

2 At 11 weeks

Baysal 2006 16 23.5 (2.6) 24 22.7 (7.4) 0.80 [ -2.42, 4.02 ]

-20 -10 0 10 20

Favours exercise Favours ultrasound

Analysis 10.7. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 7 Short term improvement in functional ability

(pinch strength) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 7 Short term improvement in functional ability (pinch strength) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 5 (2.4) 24 5.6 (1.8) -0.60 [ -1.98, 0.78 ]

2 At 11 weeks

Baysal 2006 16 5.7 (2.3) 24 6.3 (1.7) -0.60 [ -1.92, 0.72 ]

-4 -2 0 2 4

Favours exercise Favours ultrasound
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Analysis 10.8. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 8 Short term improvement in motor distal latency

(ms) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 8 Short term improvement in motor distal latency (ms) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 4.6 (0.8) 24 4.8 (1.6) -0.20 [ -0.95, 0.55 ]

2 At 11 weeks

Baysal 2006 16 4.5 (0.5) 24 4.8 (1.4) -0.30 [ -0.91, 0.31 ]

-2 -1 0 1 2

Favours ultrasound Favours exercise
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Analysis 10.9. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 9 Short-term improvement in sensory distal

latency (ms) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 9 Short-term improvement in sensory distal latency (ms) (3 months or less)

Study or subgroup Ultrasound and splint Exercises and splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After end of 3 weeks treatment

Baysal 2006 16 3.4 (0.7) 24 3.3 (0.4) 0.10 [ -0.28, 0.48 ]

2 At 11 weeks

Baysal 2006 16 3.3 (0.6) 24 3.3 (0.5) 0.0 [ -0.36, 0.36 ]

-2 -1 0 1 2

Favours ultrasound Favours exercise

Analysis 10.10. Comparison 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS

THERAPEUTIC ULTRASOUND PLUS SPLINT, Outcome 10 Long-term improvement in CTS symptoms (>3

months).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 10 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT VERSUS THERAPEUTIC ULTRASOUND PLUS SPLINT

Outcome: 10 Long-term improvement in CTS symptoms (>3 months)

Study or subgroup Ultrasound and splint Exercises and splint Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At 11 weeks

Baysal 2006 3/12 0/17 9.69 [ 0.55, 171.98 ]

0.002 0.1 1 10 500

Favours exercise Favours ultrasound
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Analysis 11.1. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 1 Short-term improvement in CTS symptoms

(pressure pain (MVAS)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 1 Short-term improvement in CTS symptoms (pressure pain (MVAS)) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 18 13.6 (18.6) 19 15.7 (21.5) -2.10 [ -15.03, 10.83 ]

-100 -50 0 50 100

Favours neuro + splint Favours sham + splint

Analysis 11.2. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 2 Short-term improvement in CTS symptoms

(temporal summation (MVAS)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 2 Short-term improvement in CTS symptoms (temporal summation (MVAS)) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 19 34.9 (24.9) 20 47.2 (32.1) -12.30 [ -30.28, 5.68 ]

-50 -25 0 25 50

Favours neuro + splint Favours sham + splint
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Analysis 11.3. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 3 Short-term improvement in CTS symptoms

(usual pain (NRS)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 3 Short-term improvement in CTS symptoms (usual pain (NRS)) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 19 34.7 (27.5) 20 37.9 (29.5) -3.20 [ -21.09, 14.69 ]

-50 -25 0 25 50

Favours neuro + splint Favours sham + splint

Analysis 11.4. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 4 Short-term improvement in CTS symptoms

(clinical pain (MVAS)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 4 Short-term improvement in CTS symptoms (clinical pain (MVAS)) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 19 11.4 (14.8) 20 8.4 (17.7) 3.00 [ -7.22, 13.22 ]

-20 -10 0 10 20

Favours neuro + splint Favours sham + splint
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Analysis 11.5. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 5 Short-term improvement in CTS symptoms

(thermal pain (MVAS)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 5 Short-term improvement in CTS symptoms (thermal pain (MVAS)) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 19 44.3 (3.1) 20 43.7 (3.8) 0.60 [ -1.57, 2.77 ]

-4 -2 0 2 4

Favours neuro + splint Favours sham + splint

Analysis 11.6. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 6 Short-term improvement in functional ability

(DASH questionnaire) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 6 Short-term improvement in functional ability (DASH questionnaire) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 18 30.6 (19.4) 18 35.9 (17.9) -5.30 [ -17.49, 6.89 ]

-20 -10 0 10 20

Favours neuro + splint Favours sham +splint
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Analysis 11.7. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 7 Short-term improvement in functional ability

(grip strength) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 7 Short-term improvement in functional ability (grip strength) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 16 24 (11.4) 18 25.8 (8.7) -1.80 [ -8.68, 5.08 ]

-20 -10 0 10 20

Favours sham + splint Favours neuro + splint

Analysis 11.8. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 8 Short-term improvement in motor distal latency

(ms) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 8 Short-term improvement in motor distal latency (ms) (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 6 4.07 (0.93) 6 4.5 (1.43) -0.43 [ -1.79, 0.93 ]

-4 -2 0 2 4

Favours neuro + splint Favours sham + splint
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Analysis 11.9. Comparison 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS “SHAM”

NEURODYNAMIC TECHNIQUE PLUS SPLINT, Outcome 9 Short-term improvement in combined sensory

index (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 11 NEURODYNAMIC TECHNIQUE PLUS SPLINT VERSUS ”SHAM” NEURODYNAMIC TECHNIQUE PLUS SPLINT

Outcome: 9 Short-term improvement in combined sensory index (3 months or less)

Study or subgroup
Neurodynamic

+ splint Sham + splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 3 weeks treatment

Bialosky 2009 6 2.26 (2.05) 6 1.87 (1.61) 0.39 [ -1.70, 2.48 ]

-4 -2 0 2 4

Favours neuro + splint Favours sham + splint

Analysis 12.1. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 1

Short-term improvement in CTS symptoms (Levine symptom severity score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION

Outcome: 1 Short-term improvement in CTS symptoms (Levine symptom severity score) (3 months or less)

Study or subgroup

Nerve ex +
standard

care Standard care
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After one month of treatment

Heebner 2008 14 3.1 (1) 15 3.1 (0.9) 0.0 [ -0.69, 0.69 ]

-4 -2 0 2 4

Favours nerve exercises Favours standard care
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Analysis 12.2. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 2

Short-term improvement in functional ability (Levine functional status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION

Outcome: 2 Short-term improvement in functional ability (Levine functional status score) (3 months or less)

Study or subgroup

Nerve ex +
standard

care Standard care
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After one month of treatment

Heebner 2008 14 2.9 (1.1) 15 2.9 (1) 0.0 [ -0.77, 0.77 ]

-4 -2 0 2 4

Favours nerve exercises Favours standard care

Analysis 12.3. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 3

Short-term improvement in functional ability (DASH score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION

Outcome: 3 Short-term improvement in functional ability (DASH score) (3 months or less)

Study or subgroup

Nerve ex +
standard

care Standard care
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After one month of treatment

Heebner 2008 14 50.9 (23) 15 47.8 (22.1) 3.10 [ -13.34, 19.54 ]

-50 -25 0 25 50

Favours nerve exercises Favours standard care

161Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 12.4. Comparison 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION, Outcome 4

Short-term improvement in functional ability (neurodynamic irritability of median nerve (R1, °)) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 12 NERVE AND TENDON GLIDING EXERCISES PLUS SPLINT PLUS EDUCATION VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS

EDUCATION

Outcome: 4 Short-term improvement in functional ability (neurodynamic irritability of median nerve (R1, )) (3 months or less)

Study or subgroup

Nerve ex +
standard

care Standard care
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 After one month of treatment

Heebner 2008 14 139.7 (24.9) 15 128.8 (23.3) 10.90 [ -6.68, 28.48 ]

-50 -25 0 25 50

Favours nerve exercises Favours standard care

Analysis 13.1. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 1 Short-term improvement in CTS symptoms (VAS

pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 1 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -10.5 (18) 16 -17.2 (26.2) 6.70 [ -8.48, 21.88 ]

-100 -50 0 50 100

Favours nerve ex+SP+PT Favours SP+PT
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Analysis 13.2. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 2 Short-term improvement in CTS symptoms

(Levine symptom status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 2 Short-term improvement in CTS symptoms (Levine symptom status score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -0.3 (0.6) 16 -0.6 (0.6) 0.30 [ -0.10, 0.70 ]

-2 -1 0 1 2

Favours nerve ex+SP+PT Favours SP+PT

Analysis 13.3. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 3 Short-term improvement in functional ability

(Levine functional status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 3 Short-term improvement in functional ability (Levine functional status score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 0.1 (0.5) 16 -0.2 (0.7) 0.30 [ -0.11, 0.71 ]

-2 -1 0 1 2

Favours nerve ex+SP+PT Favours SP+PT
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Analysis 13.4. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 4 Short-term improvement in functional ability

(DASH score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 4 Short-term improvement in functional ability (DASH score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 1 (7) 16 -4.4 (16.4) 5.40 [ -3.23, 14.03 ]

-50 -25 0 25 50

Favours nerve ex+SP+PT Favours SP+PT

Analysis 13.5. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 5 Short-term improvement in health-related quality

of life (WHOQOLF Physical Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 5 Short-term improvement in health-related quality of life (WHOQOLF Physical Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 0.03 (1.7) 16 0.8 (2) -0.77 [ -2.01, 0.47 ]

-4 -2 0 2 4

Favours SP+PT Favours nerve ex+SP+PT
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Analysis 13.6. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 6 Short-term improvement in health-related quality

of life (WHOQOLF Psychologic Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 6 Short-term improvement in health-related quality of life (WHOQOLF Psychologic Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 0.2 (1.2) 16 -0.5 (2.1) 0.70 [ -0.46, 1.86 ]

-4 -2 0 2 4

Favours SP+PT Favours nerve ex+SP+PT

Analysis 13.7. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 7 Short-term improvement in health-related quality

of life (WHOQOLF Social Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 7 Short-term improvement in health-related quality of life (WHOQOLF Social Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -0.1 (1.8) 16 -0.2 (1.4) 0.10 [ -0.96, 1.16 ]

-4 -2 0 2 4

Favours SP+PT Favours nerve ex+SP+PT
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Analysis 13.8. Comparison 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 8 Short-term improvement in health-related quality

of life (WHOQOLF Environmental Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 13 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 8 Short-term improvement in health-related quality of life (WHOQOLF Environmental Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -0.9 (1.5) 16 -0.9 (1) 0.0 [ -0.83, 0.83 ]

-4 -2 0 2 4

Favours SP+PT Favours nerve ex+SP+PT

Analysis 14.1. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 1 Short-

term improvement in CTS symptoms (VAS pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 1 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -10.5 (18) 18 -19.7 (24.6) 9.20 [ -4.75, 23.15 ]

-100 -50 0 50 100

Favours nerve ex+SP+PT Favours tendon ex+SP+PT
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Analysis 14.2. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 2 Short-

term improvement in CTS symptoms (Levine symptom status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 2 Short-term improvement in CTS symptoms (Levine symptom status score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -0.3 (0.6) 18 -0.7 (0.8) 0.40 [ -0.06, 0.86 ]

-2 -1 0 1 2

Favours nerve ex+SP+PT Favours tendon ex+SP+PT

Analysis 14.3. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 3 Short-

term improvement in functional ability (Levine functional status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 3 Short-term improvement in functional ability (Levine functional status score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 0.1 (0.5) 18 -0.4 (0.5) 0.50 [ 0.18, 0.82 ]

-2 -1 0 1 2

Favours nerve ex+SP+PT Favours tendon ex+SP+PT
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Analysis 14.4. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 4 Short-

term improvement in functional ability (DASH score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 4 Short-term improvement in functional ability (DASH score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 1 (7) 18 -7.6 (11.3) 8.60 [ 2.50, 14.70 ]

-50 -25 0 25 50

Favours nerve ex+SP+PT Favours tendon ex+SP+PT

Analysis 14.5. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 5 Short-

term improvement in health-related quality of life (WHOQOLF Physical Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 5 Short-term improvement in health-related quality of life (WHOQOLF Physical Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 0.03 (1.7) 18 0.7 (1.2) -0.67 [ -1.61, 0.27 ]

-4 -2 0 2 4

Favours tendon ex+SP+PT Favours nerve ex+SP+PT
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Analysis 14.6. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 6 Short-

term improvement in health-related quality of life (WHOQOLF Psychologic Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 6 Short-term improvement in health-related quality of life (WHOQOLF Psychologic Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 0.2 (1.2) 18 -0.1 (1.9) 0.30 [ -0.73, 1.33 ]

-4 -2 0 2 4

Favours tendon ex+SP+PT Favours nerve ex+SP+PT

Analysis 14.7. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 7 Short-

term improvement in health-related quality of life (WHOQOLF Social Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 7 Short-term improvement in health-related quality of life (WHOQOLF Social Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -0.1 (1.8) 18 -0.1 (1.2) 0.0 [ -0.98, 0.98 ]

-4 -2 0 2 4

Favours tendon ex+SP+PT Favours nerve ex+SP+PT
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Analysis 14.8. Comparison 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY

VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY, Outcome 8 Short-

term improvement in health-related quality of life (WHOQOLF Environmental Domain score) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 14 NERVE GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY

Outcome: 8 Short-term improvement in health-related quality of life (WHOQOLF Environmental Domain score) (3 months or less)

Study or subgroup

Nerve ex
plus SP plus

PT

Tendon ex
plus SP plus

PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 19 -0.9 (1.5) 18 -0.9 (1.8) 0.0 [ -1.07, 1.07 ]

-4 -2 0 2 4

Favours tendon ex+SP+PT Favours nerve ex+SP+PT

Analysis 15.1. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 1 Short-term improvement in CTS

symptoms (VAS pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 1 Short-term improvement in CTS symptoms (VAS pain) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 -19.7 (24.6) 16 -17.2 (26.2) -2.50 [ -19.65, 14.65 ]

-100 -50 0 50 100

Favours tendon ex+SP+PT Favours SP+PT
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Analysis 15.2. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 2 Short-term improvement in CTS

symptoms (Levine symptom status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 2 Short-term improvement in CTS symptoms (Levine symptom status score) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 -0.7 (0.8) 16 -0.6 (0.6) -0.10 [ -0.57, 0.37 ]

-2 -1 0 1 2

Favours tendon ex+SP+PT Favours SP+PT

Analysis 15.3. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 3 Short-term improvement in functional

ability (Levine functional status score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 3 Short-term improvement in functional ability (Levine functional status score) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 -0.4 (0.5) 16 -0.2 (0.7) -0.20 [ -0.61, 0.21 ]

-2 -1 0 1 2

Favours tendon ex+SP+PT Favours SP+PT
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Analysis 15.4. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 4 Short-term improvement in functional

ability (DASH score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 4 Short-term improvement in functional ability (DASH score) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 -7.6 (11.3) 16 -4.4 (16.4) -3.20 [ -12.78, 6.38 ]

-50 -25 0 25 50

Favours tendon ex+SP+PT Favours SP+PT

Analysis 15.5. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 5 Short-term improvement in health-

related quality of life (WHOQOLF Physical Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 5 Short-term improvement in health-related quality of life (WHOQOLF Physical Domain score) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 0.7 (1.2) 16 0.8 (2) -0.10 [ -1.23, 1.03 ]

-4 -2 0 2 4

Favours SP+PT Favours tendon ex+SP+PT
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Analysis 15.6. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 6 Short-term improvement in health-

related quality of life (WHOQOLF Psychologic Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 6 Short-term improvement in health-related quality of life (WHOQOLF Psychologic Domain score) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 -0.1 (1.9) 16 -0.5 (2.1) 0.40 [ -0.95, 1.75 ]

-4 -2 0 2 4

Favours SP+PT Favours tendon ex+SP+PT

Analysis 15.7. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 7 Short-term improvement in health-

related quality of life (WHOQOLF Social Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 7 Short-term improvement in health-related quality of life (WHOQOLF Social Domain score) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 -0.1 (1.2) 16 -0.2 (1.4) 0.10 [ -0.78, 0.98 ]

-4 -2 0 2 4

Favours SP+PT Favours tendon ex+SP+PT
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Analysis 15.8. Comparison 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN

THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY, Outcome 8 Short-term improvement in health-

related quality of life (WHOQOLF Environmental Domain score) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 15 TENDON GLIDING EXERCISES PLUS SPLINT PLUS PARAFFIN THERAPY VERSUS SPLINT PLUS PARAFFIN THERAPY

Outcome: 8 Short-term improvement in health-related quality of life (WHOQOLF Environmental Domain score) (3 months or less)

Study or subgroup

Tendon ex
plus SP plus

PT SP plus PT
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Change from baseline to two months post-treatment

Horng 2011 18 -0.9 (1.8) 16 -0.9 (1) 0.0 [ -0.97, 0.97 ]

-4 -2 0 2 4

Favours SP+PT Favours tendon ex+SP+PT

Analysis 16.1. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 1 Short term overall

improvement (no pathological finding on NCS) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 1 Short term overall improvement (no pathological finding on NCS) (3 months or less)

Study or subgroup Exercise + splint Splint Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of 10 weeks treatment

Pinar 2005 12/19 8/16 1.26 [ 0.69, 2.30 ]

0.1 0.2 0.5 1 2 5 10

Favours splint Favours exercise + splint
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Analysis 16.2. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 2 Short-term improvement

in CTS symptoms (VAS pain 0 to 10) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 2 Short-term improvement in CTS symptoms (VAS pain 0 to 10) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At end of 10 weeks treatment

Pinar 2005 19 1 (1.6) 16 1.6 (1.8) -0.60 [ -1.74, 0.54 ]

-4 -2 0 2 4

Favours exercise + splint Favours splint

Analysis 16.3. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 3 Short-term improvement

in CTS symptoms (Phalen’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 3 Short-term improvement in CTS symptoms (Phalen’s sign) (3 months or less)

Study or subgroup Exercises + splint Splint Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Pinar 2005 18/19 16/16 0.95 [ 0.82, 1.11 ]

0.5 0.7 1 1.5 2

Favours exercise + splint Favours splint
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Analysis 16.4. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 4 Short-term improvement

in CTS symptoms (Tinel’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 4 Short-term improvement in CTS symptoms (Tinel’s sign) (3 months or less)

Study or subgroup Exercises + splint Splint Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Pinar 2005 10/19 12/16 0.70 [ 0.42, 1.17 ]

0.1 0.2 0.5 1 2 5 10

Favours exercise + splint Favours splint

Analysis 16.5. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 5 Short-term improvement

in functional ability (grip strength (kg)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 5 Short-term improvement in functional ability (grip strength (kg)) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Pinar 2005 19 22 (6.8) 16 21.7 (4.3) 0.30 [ -3.41, 4.01 ]

-10 -5 0 5 10

Favours splint Favours exercise + splint
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Analysis 16.6. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 6 Short-term improvement

in functional ability (pinch strength (kg)) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 6 Short-term improvement in functional ability (pinch strength (kg)) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Pinar 2005 19 5.4 (1.8) 16 4.9 (1.1) 0.50 [ -0.47, 1.47 ]

-2 -1 0 1 2

Favours splint Favours exercise + splint

Analysis 16.7. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 7 Short-term improvement

in functional ability (motor function of abductor pollicis brevis muscle) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 7 Short-term improvement in functional ability (motor function of abductor pollicis brevis muscle) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 10 weeks treatment

Pinar 2005 19 4.47 (0.5) 16 4.31 (0.5) 0.16 [ -0.17, 0.49 ]

-1 -0.5 0 0.5 1

Favours splint Favours exercise + splint
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Analysis 16.8. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 8 Short-term improvement

in functional ability (two-point discrimination test) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 8 Short-term improvement in functional ability (two-point discrimination test) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 10 weeks treatment

Pinar 2005 19 3.47 (0.7) 16 3.44 (0.5) 0.03 [ -0.37, 0.43 ]

-1 -0.5 0 0.5 1

Favours exercise + splint Favours splint

Analysis 16.9. Comparison 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY

MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION, Outcome 9 Short-term improvement

in functional ability (light-touch deep-pressure sense) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 16 NERVE GLIDING EXERCISES PLUS SPLINT PLUS ACTIVITY MODIFICATION VERSUS SPLINT PLUS ACTIVITY MODIFICATION

Outcome: 9 Short-term improvement in functional ability (light-touch deep-pressure sense) (3 months or less)

Study or subgroup Exercise + splint Splint
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At the end of 10 weeks treatment

Pinar 2005 19 2.9 (0.2) 16 2.8 (0) Not estimable

-0.5 -0.25 0 0.25 0.5

Favours exercise + splint Favours splint
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Analysis 17.1. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 1 Adverse effects.

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 1 Adverse effects

Study or subgroup
Chriopractic

treatment Medical treatment Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Summarised at the end of treatment

Davis 1998 1/45 10/46 0.10 [ 0.01, 0.77 ]

0.002 0.1 1 10 500

Favours chiropractic Favours medical

Analysis 17.2. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 2 Short-term improvement in CTS symptoms (CTOA physical distress) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 2 Short-term improvement in CTS symptoms (CTOA physical distress) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At end of 9 weeks treatment

Davis 1998 36 9.25 (8.14) 38 5.74 (6.28) 3.51 [ 0.18, 6.84 ]

-20 -10 0 10 20

Favours chiropractic Favours medical
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Analysis 17.3. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 3 Short-term improvement in CTS symptoms (CTOA mental distress) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 3 Short-term improvement in CTS symptoms (CTOA mental distress) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At end of 9 weeks treatment

Davis 1998 34 17.29 (13.24) 36 14.94 (11.33) 2.35 [ -3.44, 8.14 ]

-20 -10 0 10 20

Favours chiropractic Favours medical

Analysis 17.4. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 4 Short-term improvement in CTS symptoms (vibrometric threshold of finger sensation)

(3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 4 Short-term improvement in CTS symptoms (vibrometric threshold of finger sensation) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Right hand at 13 weeks

Davis 1998 29 30.19 (5.88) 32 29.23 (5.84) 0.96 [ -1.99, 3.91 ]

2 Left hand at 13 weeks

Davis 1998 20 28.66 (6.64) 29 30.57 (5.39) -1.91 [ -5.42, 1.60 ]

-10 -5 0 5 10

Favours medical Favours chiropractic
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Analysis 17.5. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 5 Short-term improvement in functional ability (HAND) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 5 Short-term improvement in functional ability (HAND) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At 13 weeks (4 weeks after treatment ended)

Davis 1998 31 86.13 (13.02) 35 89.43 (13.6) -3.30 [ -9.73, 3.13 ]

-20 -10 0 10 20

Favours chiropractic Favours medical

Analysis 17.6. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 6 Short-term improvement in functional ability (SF-36 Body pain) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 6 Short-term improvement in functional ability (SF-36 Body pain) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At 13 weeks (4 weeks after treatment ended)

Davis 1998 31 69.53 (21.46) 36 64.51 (16.12) 5.02 [ -4.19, 14.23 ]

-20 -10 0 10 20

Favours medical Favours chiropractic
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Analysis 17.7. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 7 Short-term improvement in functional ability (SF-36 Global) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 7 Short-term improvement in functional ability (SF-36 Global) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At 13 weeks (4 weeks after treatment ended)

Davis 1998 31 75.14 (12.38) 36 75.99 (12.34) -0.85 [ -6.79, 5.09 ]

-10 -5 0 5 10

Favours medical Favours chiropractic

Analysis 17.8. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 8 Short-term improvement in functional ability (SF-36 Role physical) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 8 Short-term improvement in functional ability (SF-36 Role physical) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At 13 weeks (4 weeks after treatment ended)

Davis 1998 26 64.42 (40.73) 33 80.3 (31.1) -15.88 [ -34.79, 3.03 ]

-20 -10 0 10 20

Favours medical Favours chiropractic
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Analysis 17.9. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS

SPLINT, Outcome 9 Short-term improvement in median nerve motor wrist (onset) latency (ms) (3 months or

less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 9 Short-term improvement in median nerve motor wrist (onset) latency (ms) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Right hand at end of 9 weeks treatment

Davis 1998 32 4.32 (0.68) 35 4.53 (1.22) -0.21 [ -0.68, 0.26 ]

2 Left hand at end of 9 weeks treatment

Davis 1998 21 4.14 (0.49) 30 4.29 (0.95) -0.15 [ -0.55, 0.25 ]

-2 -1 0 1 2

Favours chiropractic Favours medical

Analysis 17.10. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN

PLUS SPLINT, Outcome 10 Short-term improvement in median nerve sensory digit 2 latency (ms) (3 months

or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 10 Short-term improvement in median nerve sensory digit 2 latency (ms) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Right hand at end of 9 weeks treatment

Davis 1998 32 3.99 (0.64) 35 4.06 (0.84) -0.07 [ -0.43, 0.29 ]

2 Left hand at end of 9 weeks treatment

Davis 1998 21 3.76 (0.38) 30 3.87 (0.58) -0.11 [ -0.37, 0.15 ]

-0.5 -0.25 0 0.25 0.5

Favours chiropractic Favours medical
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Analysis 17.11. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN

PLUS SPLINT, Outcome 11 Short-term improvement in median nerve sensory digit 3 latency (ms) (3 months

or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 11 Short-term improvement in median nerve sensory digit 3 latency (ms) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Right hand at end of 9 weeks treatment

Davis 1998 32 4.12 (0.84) 35 4.07 (0.82) 0.05 [ -0.35, 0.45 ]

2 Left hand at end of 9 weeks treatment

Davis 1998 20 3.81 (0.55) 29 3.96 (0.8) -0.15 [ -0.53, 0.23 ]

-2 -1 0 1 2

Favours chiropractic Favours medical
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Analysis 17.12. Comparison 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN

PLUS SPLINT, Outcome 12 Short-term improvement in median nerve sensory palm (peak) latency (ms) (3

months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 17 CHIROPRACTIC TREATMENT PLUS SPLINT VERSUS IBUPROFEN PLUS SPLINT

Outcome: 12 Short-term improvement in median nerve sensory palm (peak) latency (ms) (3 months or less)

Study or subgroup
Chriopractic

treatment Medical treatment
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Right hand at end of 9 weeks treatment

Davis 1998 31 2.79 (0.5) 33 2.73 (0.52) 0.06 [ -0.19, 0.31 ]

2 Left hand at end of 9 weeks treatment

Davis 1998 21 2.59 (0.36) 29 2.66 (0.48) -0.07 [ -0.30, 0.16 ]

-1 -0.5 0 0.5 1

Favours chiropractic Favours medical

Analysis 18.1. Comparison 18 YOGA VERSUS SPLINT, Outcome 1 Short-term improvement in CTS

symptoms (VAS Pain) (3 month or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 18 YOGA VERSUS SPLINT

Outcome: 1 Short-term improvement in CTS symptoms (VAS Pain) (3 month or less)

Study or subgroup Splint Yoga
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At end of 8 weeks treatment

Garfinkel 1998 20 4.3 (2.2) 22 2.9 (2.2) 1.40 [ 0.07, 2.73 ]

-4 -2 0 2 4

Favours splint Favours yoga
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Analysis 18.2. Comparison 18 YOGA VERSUS SPLINT, Outcome 2 Short-term improvement in CTS

symptoms (sleep disturbance) (3 months or less.

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 18 YOGA VERSUS SPLINT

Outcome: 2 Short-term improvement in CTS symptoms (sleep disturbance) (3 months or less

Study or subgroup Splint Yoga Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of 8 weeks treatment

Garfinkel 1998 2/18 4/17 0.47 [ 0.10, 2.25 ]

0.1 0.2 0.5 1 2 5 10

Favours yoga Favours splint

Analysis 18.3. Comparison 18 YOGA VERSUS SPLINT, Outcome 3 Short-term improvement in CTS

symptoms (Tinel’s sign) (3 months or less).

Review: Exercise and mobilisation interventions for carpal tunnel syndrome

Comparison: 18 YOGA VERSUS SPLINT

Outcome: 3 Short-term improvement in CTS symptoms (Tinel’s sign) (3 months or less)

Study or subgroup Splint Yoga Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of 8 weeks treatment

Garfinkel 1998 3/30 7/33 0.47 [ 0.13, 1.66 ]

0.01 0.1 1 10 100

Favours yoga Favours splint
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Analysis 18.4. Comparison 18 YOGA VERSUS SPLINT, Outcome 4 Short-term improvement in CTS

symptoms (Phalen’s sign) (3 months or less).
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Comparison: 18 YOGA VERSUS SPLINT

Outcome: 4 Short-term improvement in CTS symptoms (Phalen’s sign) (3 months or less)

Study or subgroup Splint Yoga Risk Ratio Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 At end of 8 weeks treatment

Garfinkel 1998 2/28 12/32 0.19 [ 0.05, 0.78 ]

0.01 0.1 1 10 100

Favours yoga Favours splint

Analysis 18.5. Comparison 18 YOGA VERSUS SPLINT, Outcome 5 Short-term improvement in functional

ability (grip strength) (3 months or less).
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Comparison: 18 YOGA VERSUS SPLINT

Outcome: 5 Short-term improvement in functional ability (grip strength) (3 months or less)

Study or subgroup Splint Yoga
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 At end of 8 weeks treatment

Garfinkel 1998 29 190.5 (68.2) 33 187.4 (68.8) 3.10 [ -31.06, 37.26 ]

-100 -50 0 50 100

Favours yoga Favours splint
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Analysis 18.6. Comparison 18 YOGA VERSUS SPLINT, Outcome 6 Short-term improvement in median

nerve motor distal latency (ms) (3 months or less).
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Comparison: 18 YOGA VERSUS SPLINT

Outcome: 6 Short-term improvement in median nerve motor distal latency (ms) (3 months or less)

Study or subgroup Splint Yoga
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 At end of 8 weeks treatment

Garfinkel 1998 29 4.52 (1.1) 33 4.27 (1.4) 0.25 [ -0.37, 0.87 ]

-1 -0.5 0 0.5 1

Favours splint Favours yoga

Analysis 18.7. Comparison 18 YOGA VERSUS SPLINT, Outcome 7 Short-term improvement in median

nerve sensory distal latency (3 months or less).
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Comparison: 18 YOGA VERSUS SPLINT

Outcome: 7 Short-term improvement in median nerve sensory distal latency (3 months or less)

Study or subgroup Splint Yoga
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 At end of 8 weeks treatment

Garfinkel 1998 32 4.36 (1.6) 35 3.97 (1.5) 0.39 [ -0.35, 1.13 ]

-2 -1 0 1 2

Favours splint Favours yoga

188Exercise and mobilisation interventions for carpal tunnel syndrome (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



A D D I T I O N A L T A B L E S

Table 1. Glossary

Term Definition

Nerve gliding exercises Mobilisation technique developed by Totten and Hunter (Totten 1991), where the median nerve
is mobilised by putting the hand and wrist in six different positions: (1) wrist in neutral position,
fingers and thumb in flexion; (2) wrist in neutral position, fingers and thumb extended; (3) wrist and
fingers extended, thumb in neutral position; (4) wrist, fingers, and thumb extended; (5) forearm in
supination; (6) the opposite hand applies a gentle stretch to the thumb). During these exercises, the
neck and the shoulder are in a neutral position, and the elbow is in supination and 90 degrees of
flexion

Tendon gliding exercises Mobilisation technique developed by Totten and Hunter (Totten 1991), which involve sliding the
flexor tendons of the hand by moving the fingers through the following five discrete positions: straight,
hook, fist, table top, and straight fist positions

Neurodynamic technique A form of manual therapy which includes positioning and range of motion known to cause significant
stress across the median nerve. Specifically, the neurodynamic technique includes 25° of contralateral
cervical sidebending, ipsilateral shoulder depression and abduction to 90°, shoulder external rotation
to 90°, 45° of elbow extension, forearm supination, and repetitive wrist and finger flexion and extension
through the available range of motion (Bialosky 2009; Butler 1991).

Neurodynamic mobilisation Mobilisation with a median nerve bias, which includes slight glenohumeral abduction, shoulder girdle
depression, elbow extension, lateral rotation of the whole arm, wrist, thumb & finger extension and
finally glenohumeral abduction (Butler 1991).

Carpal bone mobilisation Posterior-anterior and/or anterior-posterior mobilisation techniques (Maitland 1991).

Contrast bath The immersion of a limb in hot and cold water in an alternating fashion (Janssen 2009)

Phalen’s test A test performed by the patient flexing the wrists at 90 degrees for 60 seconds, where the test is recorded
as positive if the patient experiences paraesthesia in distribution of the median nerve (Phalen 1966).

Reverse Phalen’s test A test performed by the patient extending the wrists at 90 degrees for 60 seconds, where the test is
recorded as positive if the patient experiences paraesthesia in distribution of the median nerve (Werner
1994b).

Tinel’s test A test performed by a clinician tapping the distal wrist crease over the median nerve, where the test is
recorded as positive if the patient experiences paraesthesia in at least one of three radial digits (D’Arcy
2000).
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A P P E N D I C E S

Appendix 1. MEDLINE (OvidSP) search strategy

1 randomized controlled trial.pt. (315877)
2 controlled clinical trial.pt. (83182)
3 randomized.ab. (221432)
4 placebo.ab. (127183)
5 drug therapy.fs. (1488786)
6 randomly.ab. (160369)
7 trial.ab. (228368)
8 groups.ab. (1061229)
9 or/1-8 (2757907)
10 exp animals/ not humans.sh. (3639193)
11 9 not 10 (2340745)
12 Carpal Tunnel Syndrome.tw. or Carpal Tunnel Syndrome/ (7168)
13 ((nerve entrapment or nerve compression or entrapment neuropath$) and carpal).mp. (952)
14 12 or 13 (7268)
15 Exercise Therapy/ (21586)
16 relaxation therapy/ or yoga/ (6428)
17 exp Musculoskeletal Manipulations/ (10753)
18 physical therapy modalities/ or exercise movement techniques/ or musculoskeletal manipulations/ or manipulation, osteopathic/ or
massage/ (29819)
19 Manipulation, Chiropractic/ (613)
20 (mobili?ation or physiotherapy or massage or yoga or chiropractic or osteopathic or gliding exercise*).mp. (64383)
21 or/15-20 (112646)
22 11 and 14 and 21 (67)

Appendix 2. EMBASE (OvidSP) search strategy

1 crossover-procedure/ (31558)
2 double-blind procedure/ (102446)
3 randomized controlled trial/ (295130)
4 single-blind procedure/ (14625)
5 groups.ab. (1311859)
6 (random$ or factorial$ or crossover$ or cross over$ or cross-over$ or placebo$ or (doubl$ adj blind$) or (singl$ adj blind$) or assign$
or allocat$ or volunteer$).tw. (1049473)
7 or/1-6 (2140022)
8 exp animals/ (1664443)
9 exp humans/ (12828730)
10 8 not (8 and 9) (1266349)
11 7 not 10 (2050979)
12 limit 11 to embase (1681242)
13 carpal tunnel syndrome/ (9331)
14 carpal tunnel syndrome.mp. (9982)
15 ((nerve entrapment or nerve compression or entrapment neuropath$) and carpal).mp. (1553)
16 or/13-15 (10081)
17 exp kinesiotherapy/ (37708)
18 exp manipulative medicine/ (21981)
19 physiotherapy/ (42741)
20 MOBILIZATION/ (12870)
21 (mobili?ation or physiotherapy or massage or yoga or chiropractic or osteopathic or gliding exercise$).mp. (123986)
22 or/17-21 (159316)
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23 12 and 16 and 22 (70)

Appendix 3. AMED (OvidSP) search strategy

1 Randomized controlled trials/ (1495)
2 Random allocation/ (302)
3 Double blind method/ (425)
4 Single-Blind Method/ (24)
5 exp Clinical Trials/ (3146)
6 (clin$ adj25 trial$).tw. (5353)
7 ((singl$ or doubl$ or treb$ or trip$) adj25 (blind$ or mask$ or dummy)).tw. (2197)
8 placebos/ (516)
9 placebo$.tw. (2475)
10 random$.tw. (12456)
11 research design/ (1663)
12 Prospective Studies/ (417)
13 meta analysis/ (106)
14 (meta?analys$ or systematic review$).tw. (1749)
15 control$.tw. (27000)
16 (multicenter or multicentre).tw. (710)
17 ((study or studies or design$) adj25 (factorial or prospective or intervention or crossover or cross-over or quasi-experiment$)).tw.
(9504)
18 or/1-17 (41602)
19 carpal tunnel syndrome/ or carpal tunnel syndrome.tw. (443)
20 ((nerve entrapment or nerve compression or entrapment neuropath$) and carpal).mp. (53)
21 19 or 20 (444)
22 exp exercise therapy/ (4889)
23 yoga/ (336)
24 exp musculoskeletal manipulations/ (4074)
25 physical therapy.mp. (6285)
26 physical therapy modalities/ (2680)
27 (mobili?ation or physiotherapy or massage or yoga or chiropractic or osteopathic or gliding exercise*).mp. (21982)
28 or/22-27 (30911)
29 18 and 21 and 28 (24)

Appendix 4. CINAHL Plus (EBSCOhost) search strategy

S28 =s18 and s24 and s27 =50
S27 =s25 or s26 =49183
S26 =mobilisation or mobilization or manipulation or physiotherapy or massage or yoga or chiropractic or osteopathic or gliding
exercise* =46444
S25 =(MH “Manual Therapy+”) =25306
S24 =s19 or s20 or s21 or s22 or s23 =1820
S23 =entrapment neuropath* and carpal =41
S22 =nerve compression and carpal =141
S21 =nerve entrapment and carpal =51
S20 =carpal tunnel syndrome =1813
S19 =(MH “Carpal Tunnel Syndrome”) =1591
S18 =S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17 =509020
S17 =ABAB design* =72
S16 =TI random* or AB random* =104569
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S15 =( TI (cross?over or placebo* or control* or factorial or sham? or dummy) ) or ( AB (cross?over or placebo* or control* or factorial
or sham? or dummy) ) =217146
S14 =( TI (clin* or intervention* or compar* or experiment* or preventive or therapeutic) or AB (clin* or intervention* or compar* or
experiment* or preventive or therapeutic) ) and ( TI (trial*) or AB (trial*) ) =72504
S13 =( TI (meta?analys* or systematic review*) ) or ( AB (meta?analys* or systematic review*) ) =20589
S12 =( TI (single* or doubl* or tripl* or trebl*) or AB (single* or doubl* or tripl* or trebl*) ) and ( TI (blind* or mask*) or AB (blind*
or mask*) ) =17178
S11 =PT (“clinical trial” or “systematic review”) =96175
S10 =(MH “Factorial Design”) =793
S9 =(MH “Concurrent Prospective Studies”) or (MH “Prospective Studies”) =165362
S8 =(MH “Meta Analysis”) =13350
S7 =(MH “Solomon Four-Group Design”) or (MH “Static Group Comparison”) =30
S6 =(MH “Quasi-Experimental Studies”) =5120
S5 =(MH “Placebos”) =7223
S4 =(MH “Double-Blind Studies”) or (MH “Triple-Blind Studies”) =23000
S3 =(MH “Clinical Trials+”) =133287
S2 =(MH “Crossover Design”) =8720
S1 =(MH “Random Assignment”) or (MH “Random Sample”) or (MH “Simple Random Sample”) or (MH “Stratified Random
Sample”) or (MH “Systematic Random Sample”) =54473

Appendix 5. CENTRAL search strategy

#1“Carpal Tunnel Syndrome”
#2(“nerve entrapment” OR “nerve compression” OR “entrapment neuropath*”)
#3“median nerve entrapment”
#4(#1 OR #2 OR #3)
#5MeSH descriptor Musculoskeletal Manipulations explode all trees
#6MeSH descriptor Physical Therapy Modalities explode all trees
#7(#4 AND #6)
#8mobilisation or mobilization or manipulation or physiotherapy or massage or yoga or chiropractic or osteopathic or “gliding exercise”
#9(#5 OR #6 OR #7 OR #8)
#10(#4 AND #9)

C O N T R I B U T I O N S O F A U T H O R S

MATTHEW PAGE (MP) was involved in the following stages of the review: design of the review (in collaboration with DOC);
undertaking the search of studies; screening the search results (independently of, but in addition to DOC); organising retrieval of papers;
screening retrieved papers against inclusion/exclusion criteria (independently of, but in addition to DOC); appraising the risk of bias of
papers (independently of, but in addition to DOC and VP); extracting data from papers (independently of, but in addition to DOC,
VP, and NMW); writing to study investigators for additional information; summarising the risk of bias of the studies (independently,
but in addition to DOC and VP); compiling the summary of comparisons, tables of included, excluded, awaiting and ongoing studies;
entering data into RevMan 5; performing analysis of data; interpreting the findings; writing of the review (in collaboration with DOC,
VP and NMW); final approval of the version to be published

DENISE O’CONNOR (DOC) was responsible for: design of the review (in collaboration with MP); developing the search strategy;
screening the search results (independently of, but in addition to MP); screening retrieved papers against inclusion/exclusion criteria
(independently of, but in addition to MP); appraising the risk of bias of papers (independently of, but in addition to MP and VP);
extracting data from papers (independently of, but in addition to MP, VP and NMW); writing to study investigators for additional
information; summarising the risk of bias of the studies (independently of, but in addition to MP and VP); writing the review (with
contribution from MP, VP and NMW).

VERONICA PITT (VP) was involved in the following stages of the review: extracting data from papers (independently of, but in
addition to MP, DOC and NMW); appraising the risk of bias of papers (independently of, but in addition to MP and DOC, and SM);
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summarising the risk of bias of papers (independently of, but in addition to MP and DOC) contributing to the writing of the review
(in collaboration with MP, DOC and NMW).

NICOLA MASSY-WESTROPP (NMW) was involved in the following stages of the review: extracting data from papers (independently
of, but in addition to MP, DOC and VP); entering data in RevMan (independently, but in addition to MP and DOC); contributing
to the writing of the review (in collaboration with MP, DOC, SM, and VP).

D E C L A R A T I O N S O F I N T E R E S T

None known.

S O U R C E S O F S U P P O R T

Internal sources

• Australasian Cochrane Centre, School of Public Health and Preventive Medicine, Monash University, Australia.

External sources

• No sources of support supplied

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

This is a split review replacing the therapeutic ultrasound interventions included in the previous review titled Non-surgical treatment
(other than steroid injection) for carpal tunnel syndrome (O’Connor 2003).

In the review by O’Connor et al. (O’Connor 2003), types of outcome measures included in the review were as follows:

Primary outcome:

The primary outcome measure was improvement in clinical symptoms, such as pain and paraesthesiae, at least three months after the
end of treatment.

Secondary outcome measures included:

1. improvement in functional status and/or health-related quality of life parameters at least three months after treatment;

2. improvement in objective physical examination measures, such as grip, pinch strength, and sensory perception at least three

months after treatment;

3. improvement in neurophysiological parameters after three months after treatment;

4. clinical improvement at less than three months of follow-up;

5. clinical improvement at one year after treatment;

6. need for surgical release of the flexor retinaculum during follow-up.

The outcomes reported in this review have been modified from the original review (O’Connor 2003) to make them as consistent as
possible with other Cochrane reviews on carpal tunnel syndrome (Marshall 2007; O’Connor 2012; Page 2012; Scholten 2007; Verdugo
2008).

Assessment for study risk of bias has been performed using The Cochrane Collaboration’s ’Risk of bias’ tool in this update of the review.
We have included a ’Summary of findings’ table.
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N O T E S

This is one of six new reviews that will update the currently published review ’Non-surgical treatment (other than steroid injection) for
carpal tunnel syndrome’. When all six reviews are published we will withdraw the original review from publication. This review includes
a new search, revised review question and selection criteria, updated methodology and an updated review team.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Physical Therapy Modalities; Carpal Tunnel Syndrome [∗therapy]; Exercise Therapy [methods]; Manipulation, Chiropractic [meth-
ods]; Massage [methods]; Randomized Controlled Trials as Topic; Splints; Ultrasonic Therapy [methods]; Yoga

MeSH check words

Humans
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