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Abstract

Research on effect of Light emitting diode(LED) on treating skin
ulcer of Hansen's disease

Institute for Leprosy Research, Korea Hansen Welfare Association

Rae-Hwan Lee, Jeoung-Mae Lee, Jong-Pill Kim

Leprosy is disease of skin and peripheral nerve especially. Sequale and
disability of musculoskeletal system, especially peripheral extremities
(hands and foots) can be developed due to severe and irreversible
peripheral nerve damage in leprosy. In leprosy, Skin ulcers can relapse
very often and progress to deformity and amputation of hands or foot. We
need methods to treat skin ulcer effectively. We have used various
therapies such as antibiotics in infectious state, disinfectant, variable wet
dressing materials(transparent film, foams, gels&hydrogels, hydrocolloids,
calcium alignate), silver dressing, Vacuum Assisted Closure unit,
debridement, curettage, surgery to treat skin ulcer in leprosy patients.

Sometimes we can treat skin ulcer successfully but, we often encounter
ulcer resistant to treat. We need to find and develop methods to treat ulcer
successfully. Several researches have reported articles to treat wound
successfully using light emitting diode(LED). We tried to treat ulcer in old
leprosy patients using LED. We divided wulcers patients into case
group(conventional dressing therapy + LED therapy) and control group
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(only conventional dressing therapy) randomly in out patient department
and in ward. This research was carried out from February 2012 to
September 2012. Case group and control group have composed of 30
patients respectively. Average age of patients was 74 years old in case
group and 69 years old in control group. We have used LED device
composed of 700 pieces of diodes emitting 635nm and 500 pieces of diodes
emitting 830nm, totally 1200 pieces of diodes. We have observed the size of
wounds twice per week in control group and case group. Before treatment
average size of wounds was 8509.76mm’ in case group and 8625.33mm’ in
control group. P-vale was 0.49. There was no significant difference in case
and control group. After treatment average size of wounds was 787.83mm®
in case group and 8074.63mm® in control group. P-vale was 0.02. There
was significant difference in case and control group. After treatment
average reduction of size per time was 338.02mm?’/day in case group and
26.55mm’/day in control group. P-vale was 0.002. There was significant
difference in case and control group. Therefore we have concluded that LED
device was effective in wound treatment. Some articles have reported that
LED Device have helped to treat wounds in DM ulcer, third degree burn,
oralulcer, skin wulcer in Klippel-Trenaunay syndrome patient, some
retinopathy etc. We have concluded that LED of infrared or long visible
wavelength light can be used effectively in treatment of wound along with
conventional treatment concurrently.

Key word : leprosy, foot ulcer, LED, laser
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2. AMEE LHCIO|2=(LED)
Table 2. Characters of used LED

Composition(Total diodes number : 1200)

(635nm+830nm)

700diodes emitting 635nm light(red light)

500diodes emitting 830nm light(infrared light)

Mean energy per square centimeter

90 mw/cm?2

Energy density(when emitting for 15 minutes)

81 J/cm2

Brand name of devied : SMARTLUX"
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Table 3. Comparison of wound size of case group and control group before experiment

Case group Control group
Mean wound size before experiment(mm?) 8509.76 8625.33
Standard deviation of wound size(mm®) 10686.44 13574.47

P-Value

0.49
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Table 4. Comparison of wound size of case group and control group after experiment

Case group Control group

Mean wound size after experiment(mm?®) 787.83 8074.63
Standard deviation of wound size(mm?®) 1182.44 19015.03
P-Value 0.02

Table 5. Comparison of case group and control group about wound size reduction per
the unit period after experiment

Case group Control group
Mean change of wound size after experiment(mm?®/day) 338.02 26.55
Standard deviation(mm?®/day) 410.76 399.32
P-Value 0.002
Table 6. Results of Case group
. Experimental Size .before Size. after
Number Zex Age Location of wound duration / day experimental experimental
(mmXxXmmXmm) (mmXmmXmm)
1 F 68 Sole 70 35%x30x15 5x5x3
2 F 67 Sole 17 30x18x15 6x8x4
3 F 79 Sole 28 12x15x5 3x4x2
4 M 77 Sole 27 62x25%16 12x10x5
5 m 77 Wrist 18 29x15%3 5x5x2
6 F 70 Sole 23 25x35x21 10x12x3
7 F 74 Palm 18 25%x28%3 5x5x2
8 M 57 Toe 32 12x10x8 3x2x2
9 M 57 Sole 10 17x52x5 20x10%2
10 M 71 Ankle 21 16x21%3 2x3x2
11 F 79 Toe 29 21x17x5 3x3x2
12 F 67 Finger 15 16x18x%3 10x12%2
13 F 75 Sole 32 23%x22x13 20x15x10
14 M 64 Sole 36 48x52x18 20%x29%8
15 F 73 Sole 27 25%x28%22 20x12x4
16 M 81 Finger 11 20x12x5 8x5x2
17 M 81 Sole 11 25%x38%4 5x8x2
18 M 81 Sole 19 18x53x13 11x38x6
19 M 88 Sole 18 15x22x5 6x6x3
20 F 85 Stump of leg 26 25%x20x12 15x12x8
21 F 85 Sole 26 15x20x8 10x15x6
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22 F 78 Knee 16 22x38x8 20x38x5
23 M 68 Heel 28 20%22x5 8x5x2
24 M 79 Sole 14 22x30x9 13x11x5
25 F 76 Dorsum of hand 36 35x20x9 6x7x3
26 F 77 Foot 15 60x18x4 25x14x2
27 M 71 Lateral malleolus 8 20x16x5 Hx5x3
28 M 62 Heel 34 50%20x5 20x11x2
29 F 80 Foot 19 40x37%25 10x8x4
30 m 79 Sole 16 30x32x12 14x17x5
M : 15 Mean age
F:15 74.2
Table 7. Results of Control group
. Experimental Size .before Size. after
Number Sex Age Location of wound duration / day experimental experimental
(mmxXmmXmm) (mmXmmXxmm)
1 F 56 Sole 68 28x25%20 25x28x15
2 M 79 Sole 73 45x48x12 35x30x10
3 M 64 Heel 18 28x40x16 22x20x10
4 F 65 Sole 39 45x42x29 35x40x25
5 F 93 Sole 38 20x25x10 8x12x5
6 M 58 Sole 43 15%x16x7 13x10%8
7 M 68 Foot 53 25x20x5 15%14x4
8 M 62 Foot 15 59x20x42 69x25%x44
9 M 67 Hand 39 20x24x5 15%15%3
10 M 67 Lateral malleolus 26 13x15x10 10x8x8
11 M 74 Sole 57 8x12x5 4x5x3
12 F 70 Toe 47 6x6x5 5x6x5
13 M 76 Knee 30 15x10%5 8xTx4
14 M 51 Heel 34 TxTx8 Tx4x3
15 M 75 Stump of leg 16 35x12x10 30x12x5
16 M 91 Finger 47 Tx5x6 8x8x5
17 M 70 Sole 36 13x10x10 10x12x10
18 F 57 Foot 16 TxTx4 4x5x2
19 M 68 Foot 15 6x7x5 5x8x4
20 M 79 Hand 30 17x15%4 10x10x4
21 M 77 Dorsum of hand 35 23x20x12 14x18x%5
22 M 77 Foot 18 23x27x12 25x28x5
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23 M 81 Foot 14 20x18x4 18x15%3
24 M 83 Dorsum of hand 28 10x9x5 11x8x5
25 M 81 Foot 95 40%x35%12 90x52x15
26 M 67 Heel 45 38x40x12 15x15x7
27 M 48 Toe 35 28x30x7 15x15x7
28 M 88 Lateral malleolus 25 38x42x5 15x10x3
29 F 59 Sole 66 20x29x12 25x32x20
30 m 51 Sole 23 16x21x10 14x18x8

M : 24 Mean age

F:6 69.86

v

2012. 07. 05 2012. 07. 19 2012. 07. 24 2012. 07. 31 2012. 08. 07

22x30%9 20x22x7 15%x20x6 14x12x8 13%x11x5

Fig. 1. Example of foot ulcer of case group

2012. 05. 21 2012. 05. 31 2012. 06. 19 2012. 06. 29 2012. 07. 06

16x21x10 12x20x8 13%19%8 17%x20x9 16x19x9

Fig. 2. Example of foot ulcer of control group

2012. 05. 16 2012. 05. 25

2012. 05. 31 2012. 06. 07 2012. 06. 13

35x20%9 30x18x5 26x18x5

Fig. 3 Example of hand ulcer of case group

47



KEFBEEE © B454%, B 2012

2012. 05. 01 2012. 06. 09 2012. 06. 25 2012. 07. 06 2012. 07. 27

)

Fig. 4 Example of hand ulcer of control group

2012. 02. 21 2012. 02. 25 2012. 02. 28 2012. 03. 02 2012. 03. 06

Fig. 5 Example of case group after operation

2012. 08. 29 2012. 09. 04 2012. 09. 05 2012. 09. 15 2012. 09. 18
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