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Therapeutic Effects of Low-Level Laser Combined with LED on
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Daegu Catholic University, Daegu, Republic of Korea

Purpose: This study was performed to identify and investigate the therapeutic effects of low-level laser (LLL) combined with a light-
emitting diode (LED) on post-operative wound healing and functional recovery after hand orthopedic surgery.

Methods: The study subjects were twenty patients who had passed the acute inflammatory phase after hand orthopedic surgery and
were assigned equally to an experimental or a control group. Phototherapy was administered three times weekly for two weeks. Changes

in wound length, edema, pain, and hand function were measured.

Results: Significant differences in wound length, edema, pain, and hand function were observed between the experimental and control
groups (p<0.05). However, no significant intergroup difference was observed (p>0.05). Nonetheless, a comparison of results showed
changes in the experiment group over the two-week study period were significantly greater than in the control group (p < 0.05).
Conclusion: These findings show that combined LLL plus LED phototherapy positively influences post-operative hand rehabilitation.
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Table 1. Subject’s general characteristics (n=20)

Variable (Tr:fﬁe(g (Cnozngrg)l a p

Gender F 8 7 0.267 0.50
M 2 3

Age (years) 53.4+103 579+126 0794 044

Height (cm) 162392 159.8+82 0910 0.39

Weight (kg) 60.1+£14.7 563146 0606 0.58

PCA? Yes 7 6 0220 0.64
No 3 4

Diagnosis Wrist 6 7 0.220 0.50

Hand 4 3

Values are mean+ SD. PCA?: Patient controlled analgesia.
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Table 2. Results of two-way repeated measures ANOVA
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QAck AA; AA| Hat A2 55.6+ 114A), A2 1611+ 18.1cm, &
7 582 Udkgo|3Ack AT 014 819, Wb 29010m 7
AL 53441034, HHAIE-S 162.3+9.2cm, H B-5A1=60.1
£ 147kgol ek T2 o 7%, vh 3ol gon, HR e
579+ 12.6A, et A% 159.8+8.2cm, Ht 557+ 56.3+ 14.6kg
o)tk I Acko. AJH Sege B o) &= =171 2 AW (Patient Controlled
Analgesia, PCA) AH&--7-0ll4] p<0.05 =20l 4] 0] 7t 2ol & Ho]
%) gFol 5 4J5ho] S 5ol 210, Lhektthp> 005)(Table )

5
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2. d={ZolHst
‘dHZole] o] 2Rl RHE 24 FAREA Ak S
gk 2to)7k Q19O (p<0.05), Rk 71 vl ak= 52
(p>0.05). T -2} ek 7k v] o 7ho] A5 218
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o] SAY F-of| FrolsiA At Ok (p<0.05), =
7F 1%AtHp>0.05). AE A HiskeF v oA, Agi2
H]5}o] {52151 2| LR THp < 0.05)(Table 3)(Figure 1).
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SS DF MS F p
Length (cm) Group 0.55 1 0.55 0.04 0.84
Test 1.12 1 1.12 106.04 <0.001*
Group x Test 0.04 1 0.04 3.99 0.61
Circumference (cm) Group 16.13 1 16.13 0.35 0.56
Test 1.76 1 1.76 15.19 <0.001*
Group x Test 0.26 1 0.26 2.21 0.15
VAS (score) Group 6.40 1 6.40 0.91 0.35
Test 48.40 1 48.40 34.85 <0.001"
Group x Test 3.60 1 3.60 2.59 0.12
Hand function (score) Group 0.00 1 0.00 0.00 1.00
Test 4,752.40 1 4,752.40 78.05 <0.001*
Group x Test 1,123.60 1 1,123.60 18.45 <0.001"

DF: Degree of freedom, MS: Mean square, SS: Sum of square. *p<0.05.
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Figure 1. Comparison of wound length (A): wound circumference, (B): VAS, (C): and Hand function test, (D): in between-group and with-group

Table 3. Comparison of wound length, circumference, VAS, and hand function within group

pre-test post-test t p
Length (cm) Treated 467+3.14 427+312 -2.714 <0.001*
Control 437+1.86 4.10+1.83 -2.859 <0.001*
Circumference (cm) Treated 15.75+5.09 15.17£5.25 -2.002 0.04*
Control 16.86+4.34 16.60+4.34 -2.354 0.105
VAS (score) Treated 450+2.46 1.70+£1.49 -2.675 <0.001*
Control 470+1.63 3.10+2.42 -2.226 0.02*
Hand function (score) Treated 37.40+1452 69.80+£13.74 -2.805 <0.001*
Control 48.00+19.39 59.20+£21.82 -2.501 <0.01"

Mean=SD. *p<0.05.

Table 4. Comparison of wound length, circumference, VAS, and hand function in between groups by the difference of pre-test and post-test

Treated Control t p
Length (cm) Pre-test 467+3.14 437+1.86 -0.114 0.91
Post-test 427+3.12 4.10+1.83 -0.417 0.67
Difference 0.40+0.02 0.27+0.03 -2.036 0.04*
Circumference (cm) Pre-test 15.75+5.09 16.86+4.34 -0.038 0.97
Post-test 15.17+£5.25 16.60+4.34 -0.303 0.76
Difference 0.58+.016 0.26+0.00 -2.149 0.03*
VAS (score) Pre-test 4.50+2.46 470+1.63 -0.038 0.96
Post-test 1.70+£1.49 3.10£2.42 -1.442 0.14
Difference 2.80+0.09 1.60+0.78 -1.386 0.16
Hand function (score) Pre-test 37.40+14.52 48.00+19.39 -1.626 0.10
Post-test 69.80+£13.74 59.20+21.82 -0.947 0.34
Difference 32.40+£0.78 11.20£2.43 3.254 0.001*"

*p<0.05. Mean£SD.
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