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ORIGINAL ARTICLE
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Background: Skin lesions and pain are the most distinctive 
features of herpes zoster. Light-emitting diode (LED) therapy 
is an effective treatment known for its wound-healing effects. 
Objective: To determine whether the LED treatment affects 
wound healing and acute pain in acute herpes zoster 
ophthalmicus. Methods: We recruited 28 consecutive 
Korean patients with acute herpes zoster ophthalmicus for 
the study. In the control group (group A), 14 subjects 
received oral famcyclovir. In the experimental group (group 
B), 14 subjects received oral famcyclovir and 830 nm LED 
phototherapy on days 0, 4, 7, and 10. In order to estimate the 
time for wound healing, we measured the duration from the 
vesicle formation to when the lesion crust fell off. The visual 
analogue scale (VAS) was used for the estimation of pain on 
days 4, 7, 10, and 14. Results: The mean time required for 
wound healing was 13.14±2.34 days in group B and 
15.92±2.55 days in group A (p=0.006). From day 4, the 
mean VAS score showed a greater improvement in group B, 
compared with group A. A marginal but not statistically 
significant difference in the VAS scores was observed 
between the two groups (p=0.095). Conclusion: LED 
treatment for acute herpes zoster ophthalmicus leads to faster 
wound healing and a lower pain score. (Ann Dermatol 25(2) 
163∼167, 2013)
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INTRODUCTION

Light-emitting diode (LED) therapy is known for its healing 
and anti-inflammatory properties. It is used in clinical pra-
ctice as a supplement to other treatments, including nona-
blative thermal technology. Early animal and human stu-
dies have demonstrated the LED-induced diminution in 
wound size and protection from skin inflammation and 
ulceration1. Subsequent studies found that the positive 
effects of LED therapy were related to the stimulation of 
the fibroblast activity through the enhancement of the 
mitochondrial functions. In addition, the upregulation of 
procollagen synthesis in human fibroblast cultures and the 
downregulation of matrix metalloproteinases can be achi-
eved by a variation of the LED fluencies and pulse 
duration2. To date, no studies have been published on the 
specific evaluation of the effects of LED for the treatment 
of herpes zoster. In this study, we used LED therapy for 
the treatment of acute herpes zoster ophthalmicus. Our 
aim was to determine whether the treatment of acute 
herpes zoster lesions with 830 nm LED therapy would 
result in a decrease of both the healing time and acute 
pain.

MATERIALS AND METHODS
Patient groups

Following the approval by the local ethics committee 
(C2012020 [715]), 28 consecutive Korean patients with 
acute herpes zoster lesions localized to the V1 dermatome 
were randomized to the control or the experimental group 
(Table 1). The diagnosis of herpes zoster ophthalmicus 
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Table 1. Demographic profile and concomitantly used medications of patients with herpes zoster ophthalmicus

Patient 
number Sex Age Side 

affected Initial severity Dermatomal 
involvement

Duration of
lesion* Complication Concomitantly

used medication

Control (group A)
1 M 47 Left Moderate Single (V1) 20 days Dry eye Oral tramadol 150 mg/day 
2 F 54 Left Severe Multiple (V1, C2∼4) 19 days Ptosis Oral tramadol 150 mg/day
3 M 57 Right Moderate Single (V1) 17 days Keratitis, uveitis Oral tramadol 150 mg/day
4 M 50 Left Moderate Single (V1) 17 days Dry eye Oral tramadol 100 mg/day
5 F 57 Right Moderate Single (V1) 17 days Dry eye Oral tramadol 100 mg/day
6 M 62 Left Moderate Single (V1) 15 days Keratitis Oral tramadol 150 mg/day
7 F 53 Right Moderate Single (V1) 15 days None Oral tramadol 100 mg/day
8 F 54 Left Severe Single (V1) 17 days Dry eye Oral tramadol 150 mg/day
9 M 60 Left Moderate Single (V1) 20 days Scleritis Oral tramadol 150 mg/day

10 M 59 Right Moderate Single (V1) 15 days Dry eye Oral tramadol 100 mg/day
11 F 49 Right Severe Single (V1) 17 days None Oral tramadol 150 mg/day
12 M 55 Right Moderate Single (V1) 15 days None Oral tramadol 100 mg/day
13 F 47 Left Moderate Single (V1) 17 days Dry eye Oral tramadol 100 mg/day
14 M 59 Left Severe Single (V1) 19 days Keratitis Oral tramadol 150 mg/day

Experimental (group B)
1 F 52 Left Moderate Single (V1) 14 days Dry eye Oral tramadol 150 mg/day
2 F 54 Left Moderate Single (V1) 12 days None Oral tramadol 100 mg/day
3 M 64 Right Severe Single (V1) 16 days Keratitis Oral tramadol 150 mg/day
4 F 49 Left Moderate Single (V1) 15 days None Oral tramadol 100 mg/day
5 M 52 Right Moderate Single (V1) 14 days Keratitis Oral tramadol 150 mg/day
6 F 62 Left Severe Single (V1) 12 days Dry eye Oral tramadol 150 mg/day
7 F 53 Left Moderate Single (V1) 12 days Dry eye Oral tramadol 100 mg/day
8 M 51 Right Moderate Single (V1) 13 days None Oral tramadol 100 mg/day
9 M 51 Right Severe Multiple (V1, C2∼4) 13 days Keratitis, scleritis Oral tramadol 150 mg/day

10 M 56 Left Moderate Single (V1) 12 days Dry eye Oral tramadol 150 mg/day
11 M 49 Left Moderate Single (V1) 16 days Dry eye, keratitis Oral tramadol 150 mg/day
12 F 50 Left Severe Multiple (V1, C4∼6) 15 days Scleritis Oral tramadol 150 mg/day
13 M 49 Right Severe Single (V1) 13 days Keratitis, ptosis Oral tramadol 150 mg/day
14 F 52 Right Moderate Single (V1) 13 days Dry eye Oral tramadol 100 mg/day

M: male, F: female. *Mean duration from vesicle formation to when the lesion crust fell off (days).

was based on the typical eruption involving the 
dermatomal distribution of the ophthalmic division of the 
trigeminal nerve. We defined day 0 as the day that the 
vesicles began to appear. Patients were included only if 
they had no previous medical history known to influence 
wound healing, such as hypertension, diabetes mellitus, 
or immunosuppression. The control group (group A) 
included 8 men and 6 women, with a mean age of 
54.50±4.85 years (range 47∼62 years). The experimental 
group (group B) included 7 men and 7 women, with a 
mean age of 53.14±4.64 years (range 49∼64 years). No 
statistically significant difference in age, gender or initial 
severity was observed between the two groups (p＞0.05).

Treatment

All patients in both groups received treatment with an 
antiviral agent (250 mg Famcyclovir) and analgesics three 
times a day for 7 days. Subjects in group A also received 

treatment with the conventional methods on days 0, 4, 7, 
and 10. The conventional treatment consisted of topical 
washing, cleaning of lesions, and removal of necrotic 
tissue, as appropriate. Subjects in group B received the 
conventional treatment and 830 nm LED phototherapy 
using HEALITETM (Lutronic, Goyang, Korea) on days 0, 4, 
7, and 10. Skin was exposed to 830 nm wavelength light 
at a setting of 55 mW/cm2 for 10 minutes twice per week. 

Evaluation of healing time and acute pain

For estimation of the healing time, the duration from the 
vesicle formation to when the lesion crust fell off was 
measured by the same independent blinded dermatolo-
gist. Pain was estimated on days 4, 7, 10, and 14. The 
10-point visual analogue scale (VAS) (0 for no pain to 10 
for very severe pain) was used for the measurement of 
pain.
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Fig. 1. Mean duration from vesicle formation to when the lesion
crust fell off.

Fig. 3. The control group (group A). (A) Erythematous grouped vesicles appeared in a unilateral fashion following right ophthalmic
division of the trigeminal nerve. (B) Three weeks after the LED treatment, the skin lesion moderately improved, but there still remained
the erythematous scarring and hyperpigmentation. LED: light-emitting diode.

Fig. 2. Repeated measures of mean VAS scores of the control 
and experimental groups from day 0 to 14. Differences in VAS
were marginally significant between the two groups according 
to the repeated measure of ANOVA (p=0.095). VAS: visual 
analogue scale.

Statistical analysis

For statistical analysis, an independent-samples t- test was 
used for a comparison of the mean healing time, and a 
repeated-measure of ANOVA test was used for a com-
parison of the difference in the VAS scores between the 
two groups. p≤0.05 were considered statistically signi-
ficant. The SPSS 12.0 statistical package (SPSS Inc., 
Chicago, IL, USA) was used for the computation of all 
data.

RESULTS

The first aim of the study was to compare the healing time 
of the two treatment groups by the measurement of the 
duration from the vesicle formation to when the lesion 
crust fell off. The mean time needed for healing was 
13.14±2.34 days in group B and 15.92±2.55 days in 

group A (p=0.006). Group B required significantly less 
healing time than group A (Fig. 1). The second aim of the 
study was to compare the level of acute pain using the 
VAS. From day 4, the mean VAS score showed greater 
improvement in group B, compared with group A. A mar-
ginal difference in the VAS scores was observed between 
the two groups (p=0.095) (Fig. 2).
We also observed that the patients in group B experienced 
less atrophic scarring and less post-inflammatory hyperpig-
mentation (Fig. 3, 4). No adverse reactions or signs of 
superinfection were observed in any of the patients. 

DISCUSSION

Low-intensity light therapy, commonly referred to as 
photobiomodulation, using light in the far-red to near 
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Fig. 4. The experimental group 
(group B). (A) Grouped vesicles and
crust appeared in a unilateral fa-
shion following left ophthalmic di-
vision of the trigeminal nerve, in-
volving primarily the left forehead,
which were extended to ipsilateral
nose at the baseline. (B) 3 weeks
after the LED treatment, the skin 
lesion markedly improved. LED: 
light-emitting diode.

infrared region of the spectrum (630∼1,000 nm), 
modulates numerous cellular functions. Low-power lasers 
and LEDs are the well-accepted therapeutic tools for use 
in the treatment of the infected, ischemic, and hypoxic 
wounds, along with other soft tissue injuries. At the cellul-
ar level, photobiomodulation can modulate fibroblast 
proliferation and attachment, as well as the synthesis of 
collagen. Using photobiomodulation, both the accelera-
ted-healing and a greater amount of epithelization in the 
wound-closure of the skin grafts have been demonstrated 
in human studies. Findings in the literature also show that 
the LED therapy is known to support and speed up the 
healing of chronic leg ulcers, including the diabetic, 
venous, arterial, and pressure ulcers3,4.
We hypothesized that the positive effects of LED therapy 
on the wound healing would result in a more rapid 
healing and less scarring in herpes zoster lesions. A series 
of recent studies have demonstrated the anti-inflammatory 
effects of LED therapy. The findings from one study con-
ducted with the arachidonic acid-treated human gingival 
fibroblast suggest that 635 nm irradiation inhibits prosta-
glandin 2 synthesis in a fashion similar to inhibition by 
cyclooxygenase inhibitors5. Another study found that LED 
therapy has beneficial effects on the prevention of post- 
inflammatory hyperpigmentation and scarring6. Irradiation 
at 830 nm has accelerated fibroblast transformation and 
mast cell degranulation. In addition, chemotaxis and pha-
gocytic activity of leucocytes and macrophages is enhan-
ced on cellular stimulation by this wavelength7. LED 

phototherapy with planar arrays of 830 nm diodes is 
delivered in a hands-free manner. It has been shown to be 
pain-free, side-effect-free, and well-tolerated by patients of 
all ages.
In our study, we were able to show that the patients 
treated with the LED phototherapy achieved faster healing 
and the lower mean VAS scores from day 4, compared 
with the control group. However, the difference in the 
VAS scores between the two groups showed no statistical 
significance. We think that the reason for the statisti-
cally-insignificant difference in the VAS scores was the 
small number of the enrolled patients. However, p=0.095 
has a numerical value of marginal significance. Therefore, 
we believe that conducting a large scaled study may allow 
us to draw a statistically significant conclusion in the VAS 
score difference.
The pain reduction may have been the result of the 
anti-inflammatory effects and the improved wound-heal-
ing attributed to the LED therapy. Recent reviews conclu-
ded on the strong evidence of the low-level laser therapy 
modulating the inflammatory process and relieving acute 
pain in the short-term. Some of the potential mechanisms 
of action were the neurophysiologic effects, release of 
endogenous opioids, local microcirculatory and angio-
genic effects, local anti-inflammatory effects, biochemical 
marker effects, and cell and soft tissue effects8,9. We 
believe that the use of this treatment will also result in a 
decreased risk of postherpetic neuralgia, which is correla-
ted with acute pain. Although we were not able to deter-
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mine a clear and precise mechanism of LED phototherapy, 
this therapy appears to be beneficial, not only for the 
treatment of chronic and non-healing wounds, but also in 
the management of acute herpes zoster lesions. In addi-
tion, the future double-blinded, large-scaled studies with a 
long-term follow up period is necessary in order to further 
evaluate the clinical benefits of LED in the treatment of 
acute herpes zoster.
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