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ABSTRACT 

Postherpetic neuralgia (PHN) is the most common complication following acute varicella zoster virus infection. PHN is 
associated with chronic severe pain and is resistant to conservative management treatments. The purpose of this study 
was to evaluate the effect of 0.3-millisecond multi-pulsed 1064-nm Nd:YAG laser treatment on PHN. Five subjects 
were treated with 2 - 3 sessions at 2-week interval. After the treatments, reduced visual analog scale (VAS) scores were 
noted in all patients. Treatments showed no adverse or intolerant effects and all patients felt warmth and comfort during 
the therapy. We first reported treating PHN patients using 0.3-millisecond multi-pulsed 1064-nm laser Nd:YAG. The 
results showed remarkable improvements in pain. This laser treatment could be an alternative choice for PHN patients 
with intractable neuralgia. 
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1. Introduction 

Varicella zoster results from the infection with the 
varicella-zoster virus, and it is latently present in the dor-
sal root ganglion of the spinal cord [1]. The virus is then 
re-activated due to suppressed immune responses. In the 
skin areas in which the corresponding nerves are inner-
vated, it produces a unilateral vesicular erythematous 
eruption and a related skin eruption. In addition, pain is 
concurrently present at the site of invasion. Since the 
skin is not healed but can progress to postherpetic neu-
ralgia (PHN). 

PHN may interfere with quality of life in terms of 
physical, emotional, and social functioning as well as 
increase health care costs [2,3]. Medications such as opi-
ates, tricyclic antidepressants, and anticonvulsants are 
currently recommended for the treatment of PHN. How-
ever, in clinical practice, these agents frequently lead to 
poor therapeutic response and intolerable side effects, 
especially in elder patients. Also, laser therapies such as 
soft laser, low power diode, or a He:Ne laser have been 
used to treat PHN [4,5]. However, once the pain level is 
fixed, PHN will be resistant to laser therapies. 

Thus, there is a need for more effective and better tol-
erated therapies. In this study, we evaluated the efficacy 

and safety of PHN using 0.3-millisecond multi-pulsed 
1064-nm laser Nd:YAG. 

2. Material and Methods 

The patient group included four males and one female 74 
- 86 years of age (Table). Patients with disseminated zos-
ter or malignancy were excluded from the trial. All pa-
tients were properly treated with oral antiviral drugs for 
one week at the beginning of the herpes zoster (HZ) out-
break. They were also treated with nonsteroidal anti- 
inflammatory drugs, antidepressants, anticonvulsants, and 
oral steroids. We selected the patients whose conditions 
were resistant to the treatments and fixed their symptoms. 
Each patient’s pain severity was graded according to the 
visual analog scale (VAS), which have been widely used 
to measure pain intensity. 

Five patients were treated with 2 - 3 sessions at 2- 
week intervals using a Nd:YAG laser (PhotoRevelatioTM, 
Sciton Inc., Palo Alto, CA). The setting used for the 
treatment was 0.3 milliseconds, 10 J/cm2, 5 Hz, a total of 
3.9 watts, 1000 - 2000 pulses to maintain the temperature 
of the treated area. The painful area was irradiated to 
maintain the temperature of 41˚C - 43˚C for about 5 min-
utes by moving the laser around like painting. After the 
treatment, the pain was reassessed using the VAS. Con-
ent was obtained from all the patients and the study was  
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Table 1. Patient information and treatment results. 

Patient 
Number 

Age/Sex Area 
Period Since 

Pain Fix 
Starting

VAS
Combined Therapy 

Number of 
Sessions 

Ending VAS 
and Symptoms

1 86/M Left L1-2 6 month 4/10 Amitriptyline, clonazepam 3 1/10 

2 83/M Right C2-Th1 1 month 6/10 Pregabalin, clonazepam, mefenamic acid 3 1/10 

3 78/M Right V3 6 month 4/10 Pregabalin, mecobalamin, dexamethasone 2 1/10, Paralysis

4 82/M Left V1 2 years 3/10 Pregabalin, Chinese herbal medicine 2 0/10, Numbness

5 74/F Left Th2-3 2 month 4/10 Pregabalin, loxoprofen, Chinese herbal medicine 2 2/10 

 
approved by the ethical committee of the Itai Instutute of 
Laser and Cosmetic Medicine prior to the study. 

3. Results 

All 5 patients with PHN treated in this study reported 
pain improvement (Table 1). The mean ± SD of VAS 
score was 4.2 ± 1.1 before the laser treatment and 1.0 ± 
0.7 after treatment. There was a statistically significant 
difference (p < 0.01) between the 2 groups (Figure 1). 
We measured the surface temperature of the PHN area 
during treatment and could not find any difference be-
tween the treated and untreated healthy areas. However, 
pain and other discomfort was either reduced or resolved 
just after the treatment. 

Treatment showed no adverse effects or intolerant 
feelings such as burning or pain. All of the patients felt 
warm and comfortable during and after the therapy. The 
pain did not recur for ≥3 months after the last treatment. 

4. Discussion 

PHN is a complication of herpes zoster that is defined as  

 

Figure 1. Improvement of PHN. Five patients were treated 
with 2 - 3 sessions at 2-week intervals using a Nd:YAG laser. 
Each patient’s pain severity was graded according to the 
visual analog scale (VAS) before treatment. After the treat-
ment, the pain was reassessed using the VAS. Data repre-
sents the means ± SD of VAS score. There was a statistically 
significant difference (p < 0.01) between the 2 groups. 

pain that persists for > 4 weeks after resolution of the HZ 
lesions. This neuralgia affects 16% of patients <60 years 
of age and about 47% of patients >60 years of age [6]. 
This neuralgic-type pain extends over the cutaneous area 
innervated by the affected nerve segment. The intensity 
of the pain may incapacitate the patient, making daily 
activities difficult and even preventing nocturnal rest, 
thus affecting the patient’s psyche, humor, and resistance. 
The duration of the condition is imprecise, as it fre-
quently becomes chronic; it can last for months or even 
years. The probability of its occurrence is higher in the 
elderly. Medical treatments instituted to date have pro-
duced only disappointing and frustrating results. 

Nd:YAG lasers are one of the most common laser 
types and are used for many different applications. Nd: 
YAG lasers typically emit light with a wavelength of 
1064 nm in the infrared. Nd:YAG lasers can be used in 
both non-ablative (low power) and ablative (high power) 
applications. Ablative treatments are usually reserved for 
skin resurfacing procedures and are more commonly 
used for treating acne scars [7]. Non-ablative treatments 
tend to be minimally invasive and appear to work by 
stimulating the growth of new skin tissue and increasing 
collagen production. 

In this study, we were the first to report non-ablative 
PHN treatment using 0.3-millisecond multi-pulsed Nd: 
YAG 1064-nm laser. The results showed remarkable 
improvement in terms of pain and the patients felt great 
comfort after the treatment. Low power Nd:YAG laser 
irradiation did not induce any irreversible tissue damage, 
and the irradiated tissue demonstrated only mild capillary 
dilation [8]. On the other hand, the high laser power 
group also showed hemorrhaging and infiltration of in-
flammatory cells [9]. Although we did not mention pre-
cise mechanism whereby a non-ablative Nd:YAG laser 
has a feasible effect on PHN, capillary dilation might 
have an important role in pain improvement and it would 
accelerate elimination of the pain producing substances 
in the lesion. Also laser irradiation had some direct ef-
fects on exited neurons since it can reach the neuronal 
level. Further study is needed to investigate the mecha-
nisms of Nf:YAG laser use for PHN and to seek a more 
effective clinical protocol. 
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Abbreviations 

PHN: Postherpetic neuralgia  
VAS: visual analog scale  
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