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Abstract
Background and objective: This study was conducted to evaluate the clinical efficacy of laser hair removal using a novel 650-microsecond pulsed Nd:YAG 1064 nm 
laser.
Materials and Methods: Patients seeking laser hair removal with no prior laser hair removal treatment in the past one year were recruited from a dermatology clinic. 
A total of 298 adult subjects with skin types II-IV, received an average of 6 treatments at four-week intervals in various body locations including the facial, axillary, 
back, neck, arms, legs and bikini areas. At each four-week follow up and at six months post final treatment, an analysis of the clinical improvement as defined by 
percent hair reduction was performed. In addition, patient surveys were obtained to determine their level of satisfaction with treatment and to monitor the incidence 
of adverse events. 
Results: At least a 50% reduction in hair follicles was observed in all subjects in an average of six treatments at four-week intervals. Of the 298 subjects treated, 
85% were satisfied with the extent of hair removal, 5% were neutral and 10% were not satisfied. There were no permanent adverse events observed. One patient had 
transient hypopigmentation that did not result in cessation of treatment and resolved in eight weeks.
Conclusion: The novel 650-microsecond pulsed Nd:YAG 1064 nm laser is effective for laser hair removal and can generate high levels of patient satisfaction. Adverse 
events reported were limited to mild transient edema, erythema and one case of hypopigmentation, which resolved.

Introduction
Unwanted hair causes significant stress in patients resulting 

inanxiety, depression and overall reduced quality of life [1]. Since their 
development in the 1960s, laser hair removal systems have continued 
to grow in popularity, as they are now one of the most common 
cosmetic procedures performed by dermatologists [2]. Unlike other 
hair removal techniques such as waxing, shaving, and electrolysis, laser 
hair removal is an efficient way to permanently reduce hair growth 
and has thus become the gold standard [3]. Laser, which stands for 
“light amplification stimulated emission of radiation” is a type of 
selective photothermolysis that targets light absorbing molecules or 
chromophores at a specific wavelength [4]. Melanin found in hair 
follicles is the chromophore that absorbs the energy emitted by laser 
and transforms it into heat that selectively damages hair follicles 
[5]. Today, there are a variety of laser hair removal systems used to 
target a variety of hair colors and skin types. Lasers utilizing shorter 
wavelengths such as the Ruby laser (694 nm) and Alexandrite laser (755 
nm) have more superficial penetration into the epidermis and therefore 
have increased risk for epidermal melanin absorption and injury to the 
surrounding skin [6]. Subsequently, these lasers are typically avoided in 
patients with darker skin types (Fitzpatrick phototypes III-VI). Lasers 
with longer wavelengths, such as the Nd:YAG 1064 nm laser, provide 
deeper epidermal penetration to target follicular melanin with less 
absorption of surrounding skin. These lasers have been shown to be 
safe and effective for removal of hair in darker skin types [7]. 

In addition to selecting lasers with the appropriate wavelengths, 
determining the pulse duration and fluence (energy per square 
area) to optimize results and minimize side effects is also of utmost 

importance. High fluence and long pulse duration allows heat to 
diffuse to surrounding tissue and increases the risk for side effects 
such as scarring [8]. Pulse durations, in order to be effective should 
be shorter than or equal to the thermal relaxation time (TRT) of the 
hair shaft, which is estimated to be between 10 and 50 milliseconds 
[9]. As a result, most currently available laser hair removal systems use 
millisecond pulse widths.

Similarly, the majority of the studies that exist on Nd:YAG lasers 
exist on traditional long pulsed Nd:YAG lasers that deliver pulse 
widths of 3 to 30 milliseconds of fluence. These long pulsed Nd:YAG 
lasers are typically used with cooling systems to further reduce the 
incidence of epidermal damage. However, a 650 microsecond (µs) 
technique Nd:YAG laser has recently been found to have comparable 
results to longer pulse duration Nd:YAG lasers without skin cooling 
measures [10]. This study was conducted to evaluate the safety and 
patient satisfaction with laser hair removal using a novel portable and 
relatively inexpensive Nd:YAG laser with a short pulse of 650 µs. 
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