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The Effects of Transcutaneous Electrical Nerve Stimulation
and Ultrasound Treatment Combined with High Intensity Laser
Treatment on Pain, Grip Strength, and Hand Function in
Patients with Carpal Tunnel Syndrome

Jawon Kim2®, Myunggi Cho2", Yijung Chung?"

aDepartment of Physical Therapy, The Graduate School, Sahmyook University, Seoul, Republic of Korea

Objective: This study was conducted to investigate the effect of high-intensity laser therapy(HILT), transcutaneous electrical
nerve stimulation(TENS), and ultrasound(US) treatment on pain, grip strength, and hand function in patients who had undergone
carpal tunnel syndrome surgery.

Design: A randomized controlled trial.

Methods: Thirty patients who had undergone carpal tunnel syndrome surgery were randomly assigned to receive either TENS
combined with HILT, US combined with HILT, or only HILT as the control group. Treatments were applied around the surgical
site, and pre- and post-treatment changes were evaluated. Pain was assessed using NPRS, hand symptoms using CTS-6 and
BCTQ-SSS, grip strength with an electronic dynamometer, and hand function using BCTQ-FSS. Treatments were administered
seven times over two weeks.

Results: The pain and symptoms were significantly reduced(p < 0.05) and grip strength and hand function were significantly
increased(p < 0.05) after treatment compared to before treatment for all subjects. Pain was significantly reduced(p < 0.05) and grip
strength was significantly increased(p < 0.05) in the TESN +HILT group and US + HILT group compared to the Control group.
Hand symptoms were significantly reduced(p < 0.05) and hand function significantly increased(p < 0.05) in the TENS +HILT
group compared to the Control group.

Conclusions: TENS combined with HILT was found to be more effective than US combined with HILT in reducing pain and
symptoms and improving grip strength and hand function in patients following carpal tunnel syndrome surgery. These findings
suggest that these treatment modalities can be beneficially applied in clinical practice.
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Figure 1. Flow chart of the study
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Figure 2. High intensive laser therapy
(HIRO 3.0 laser ASA srl, Italy)

Figure 3. Transcutaneous electrical
nerve stimulation(H-3000-S)

Figure 4. Ultrasound(HS-502)
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BCTQ-SSS& TENS + HILT 153} thzoA] -2
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o}2]e TENS+HILT 183 US+HILT 187+
Aol= ot ZpolE HolA QhSkARE, F IF HF
2o fogh ZpolE B THp < 0.05)(table 5).

BCTQ-FSSS TENS + HILT &3} tjZ 7oA &2

55,404, Bt AAL. 161.80cm, Ha BEAL 6a20kg & OIS BT <0.05)(table 6).
Table 1. General Characteristics of Participants (n=30)
Characteristics HILT +TENS HILT +US Control ,
(n=10) (n=10) (n=10)
Sex
(male / female) 0/10 0/10 2/8 0.125
Affect (Rt / Lt) 7/3 6/4 5/5 0.684
Age (years) 52.40(5.19) 55.30(8.24) 55.40(6.91) 0.551
Height (cm) 158.60(4.06) 156.90(5.79) 161.80(9.33) 0.275
Weight (kg) 59.70(7.48) 59.90(9.72) 64.20(12.05) 0.527
The values are presented as mean (SD)
HILT +TENS: High Intensive Laser Therapy + Transcutaneous Electrical Nerve Stimulation
HILT +US: High Intensive Laser Therapy + Ultrasound
Table 2. Numeric Pain Rating Scale, NPRS (n=30)
HILT +TENS HILT+US Control
(n=10) (n=10) (n=10) P
pre 8.10(1.66) 7.90(2.02) 6.30(1.76)
post 2.00(2.10) 2.60(0.84) 3.70(2.16)
post-pre 6.10(1.59) 5.30(1.76) 2.60(1.17) 14.323(<0.001)
t(p) 12.093(<0.001) 9.485(<0.001) 7.005(<0.001) AB |C
Table 3. 6-item Carpal Tunnel Syndrome Symptoms Scale, CTS-6 (n=30)
HILT +TENS HILT+US Control
(n=10) (n=10) (n=10) P
pre 23.10(7.49) 22.90(6.17) 18.50(5.16)
post 8.80(3.01) 9.70(2.26) 11.30(4.62)
post-pre 14.30(6.46) 13.20(5.37) 7.20(4.66) 4.743(0.017)
t(p) 6.995(<0.001) 7.772(<0.001) 4.884(0.001) AlC
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Table 4. Boston Carpal Tunnel Questionnaire-Symptom Severity Scale, BCTQ-SSS (n=30)
HILT +TENS HILT +US Control
(n=10) (n=10) (n=10) P
pre 39.80(11.11) 37.70(8.44) 32.00(6.84)
post 14.90(5.50) 18.70(3.36) 22.00(6.49)
post-pre 24.90(12.15) 19.00(9.17) 10.00(5.67) 6.396(0.005)
t(p) 6.480(<0.001) 6.547(<0.001) 5.571(<0.001) AlC
Table 5. grip strength (n=30)
HILT +TENS HILT +US Control
(n=10) (n=10) (n=10) P
pre 9.80(5.09) 9.32(4.28) 9.77(4.87)
post 12.32(5.29) 11.98(4.52) 11.51(4.73)
post-pre 2.52(0.37) 2.66(1.01) 1.74(0.33) 5.757(0.008)
t(p) -21.164(<0.001) -8.300(<0.001) -16.474(<0.001) AB|C
Table 6. Boston Carpal Tunnel Questionnaire-Functional Status Scale, BCTQ-FSS (n=30)
HILT +TENS HILT +US Control
(n=10) (n=10) (n=10) P
pre 25.70(10.51) 19.00(6.56) 22.50(9.77)
post 11.50(3.65) 12.00(2.78) 16.60(6.16)
post-pre 14.20(8.02) 7.00(6.28) 5.90(4.53) 4.897(0.015)
t(p) 5.596(<0.001) 3.520(<0.001) 4.116(0.003) AlC
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