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ABSTRACT 

Background: Seven patients with pigmentation have been treated in this study.Five sessions have been 

done by Nd:YAG (Q.S.) both wave length start the treatment with 1064 nm, and end with 532 nm. 

Fluence for 1064 nm 7 J/cm2 and for 532 nm was 5 J/cm2, spot size 2 mm, frequency 2 Hz. The period 

between each session was month and a half. Photographic evaluations and patient's satisfaction have 

been recorded. Pigmented lesions (lentigines and freckles, pigment nevus) are a common skin disorder 

in Iraqi patients. Q-switched lasers are the gold standard treatment of correcting pigmentation, among 

them are the 532-nm and 1,064-nm of Nd:YAG Laser. This work has been evaluated the efficacy of this 

laser in the treatment of pigmentation. The benign pigmented lesions have been treated only. 
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INTRODUCTION 

 
For pigmented lesion, the melanin has been targeted. Pigmentary skin disorders have been presented a 

difficult clinical challenge among Iraqi and other Asian populations, the pigment has been caused a negative 
cosmetic look and can be associated with disfiguring diseases that have few medication [1,2]. In pigmented 
lesions removal the melanin has been ablated and the melanin fragments would be removed by the natural 
immune system [3]. Pigmented lesions have been classified by location of pigment in three groups: epidermal, 
dermal and mixed (epidermal/dermal) pigmented lesions. If pigmented lesions has been treated, so the main 
target would be the natural dermal pigment melanin. Melanin has been highly concentrated in hair follicles [4]. 
Multiple treatments by Q- Switched lasers with short pulse durations have been considered the best treatment 
for pigmented lesions. The lasers that treat pigmented lesions have been absorbed from melanin chromophore as 
a  target. The thermal relaxation time of melanosome was approximately 250-1000 nanosecond, therefore we 
need a very short pulse duration as Q- Switched laser. Q.S laser has been caused destruction of melanocytes. 
That mechanism has been worked according to mechanical damage from acoustic waves that release from the 
melanosome absorption. Before treatment we should be careful about : skin type of Patients, type and level of 
pigmentation, medical history, wound healing and drugs history, the suspicious lesion must be biopsied and 
patient's expectation. Laser treatment has been considered the only treatment option for some pigmented lesions. 
Treatment of melanocytic nevi has been remained argumentative, but worth follow [5]. Melanin has been 
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absorbed the high intensity irradiation from Q-switched Nd:YAG laser leading to a rapid heating of 
melanosomes, thereby creating a sharp temperature gradient between the melanosomes and the surrounding 
structures, that leads to thermal expansion, leading to generation and propagation of acoustic waves, which 
damage the melanosome cells, resulting in pigmentation reduction of the treated area [6,7]. Melanin has been 
deposited by melanocytes, mainly located intertwined between the basale and the supra basal cell layers of 
pigmentation of the gingiva [8,9]. Melanin pigmentation of the gingiva is symmetric and does not affect the 
normal gingival [10]. 

 
Methodology: 

This clinical study has been completed at the Laser Research Unit, College of Medicine, University of Kufa 
and lasted for eight month. Seven patients, with five sessions have been done. Trial therapy has been done to 
assess skin reaction (used test area of 1 cm² to access the safe of treatment in first session). Historical details 
have been documented for each patient including the name, age and history of previous laser treatment. All the 
patients have been signed a written formal consent. The results have been presented according to the response of 
all treated patients who evaluated to the treatment by using image before and after laser treatment for each 
patient. The results could be appeared and recognized from the different between images before and after laser 
therapy. The patients have been followed up regularly every four weeks during the treatment period. At each 
visit, no side effects have been recorded, no complications and no recurrence of the lesion. All patients have 
been instructed to avoid sun exposure and sun protection factor (SPF) of 50% or more should be applied before 
15 minutes from sun exposure, after the treatment patients have been complained of discomfort and erythema 
should be use topical skin emollient. After the end of session, cool air has been applied to the whole area. 
Patients were asked about any pain or discomfort during laser treatment. At the end of each session, the treated 
sites have been observed, and the early skin reactions to laser treatment have been appeared. Cooling air after 
treatment, apply skin smoothing cream, sunscreen post-therapy, immediate erythema and edema occurs that 
usually lasts only for a few hours. Scarring was very rare. Blisters could occur during or sometime after 
treatment, but since they were intra epidermal in nature, then it would heal without scarring. 

The success of the treatment has been varied according to the patient reactions and to the nature of the 
lesions. 

 
RESULTS AND DISCUSSION 

 
 Each lesion has been treated by the neodymium-doped yttrium aluminium garnet (Nd:YAG)Q- Switched 
multi system laser(Quanta system - DNA laser technology – ULTRALIGHT, Milan, Italy), with both 
wavelength (1046nm and 532nm), touch screen, the laser pulse has been shot by foot switch, and with hand 
piece control as in figure(1). Seven patients have been completed the study. The color score changes and it 
means that both wavelength of this laser was effective in reducing the pigmentation, which means that the 
response for the treated lesions were remarkable. The results were obtained for the photographic evaluations and 
patient satisfaction has been scored. 

 

 
 

Fig. 1: Nd:YAG multi system laser device (Q- Switched) 1064 nm and 532nm. 
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Figure (2) has been depicted the response of treated pigmentation in hand for female, her age 56 years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: P1 pigmentation in hand before and after treatment. 
 
Figure (3) has been depicted the response of treated pigmentation in face for female, her age11 years. 
 

             
 

Fig. 3: P2 pigmentation in face before and after treatment. 
 
Figure (4) has been depicted the response of treated pigmentation in nose for female, her age24 years. 
 

 
 

Fig. 4: P3 pigmentation in nose before and after treatment. 
 
Figure (5) has been depicted the response of treated pigmentation in gingival for female, her age26 years. 
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Fig. 5: P4 Gingival pigmentation before and after treatment. 
 
Figure (6) has been depicted the response of treated pigmentation in forehead for female, her age28 years. 
 

 
 

Fig. 6: P5 pigmentation in for head before and after treatment. 
 
The results have been applied in equation (1) as: 
 

Pd  =  F / Sd             (1) 
 
Where Pd is the Power density or irradiance in W/cm2, F is the fluence of the treated tissue measured in 

J/cm2 and Sd is the Pulse duration measured in second. For Nd:YAG (Q.S.) laser 1064 nm and 532 nm the 
pulse duration (Sd = 6 ns = 6 10-9 s) for the tissue at a given wavelengths [3]. The value of the power density 
Pd has been obtained by applied the value of fluence and pulse duration for Nd:YAG(Q.S) laser 1064 nm in 
equation (1). Fluence for pigmentation parameters (7 J/cm2) at Nd:YAG(Q.S.) 1064nm laser device that applied 
in this work would be: 

 
Pd = 7/6Χ10-9 = 1.1666 109   W/cm2  for pigmentation. 
 
The value of fluence has been varied according to the treated lesions, and this variety would be in power 

density too up to the relation between them in equation (1), so these two parameters have been considered very 
important when using laser interaction with skin. Table (1) has been depicted the statistics for patients with 
pigmentation who treated in this work. 

 
Table 1: Statistics for patients with pigmentation 

Patient No. Age Treated area 
1 56 Hand 
2 11 Cheek 
3 24 Nose 
4 26 Gingival 
5 28 Forehead 
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By compare this result with [4], that studied the advantage and disadvantage of different kind of lasers 
separately, that treat all kind of pigment and focused about the safety before laser treatment, all the notes 
that recorded in the [4] research have been applied in our work, pluses that our results have been proved that the 
combine between two wavelength (1064 nm and for 532 nm) that applied in our study was 
presented very good response of laser therapy in pigmentation. If our result has been compared with [11] that 
used Nd:YAG 532nm Qswitched laser only for treatment of epidermal pigmented lesions such as 
lentigines and freckles, that showed good response from the images. But our results have been proved that 
combine between the both wavelength (1064 nm and for 532 nm) presented efficient response more than in [11]. 

 
Conclusion: 
 1. Both wave length (532-nm and 1,064-nm) of Nd:YAG (Q.S.) laser were effective and safe in the                                                         
treatment of pigmentation and without any complications. 
 2. The suitable and right parameters as (fluency, frequency, pulse duration and spot size) with careful to the 
laser hazards and taking into account the safety requirements led to make the results remarkable. 
 3. Choosing this kind of laser system in this study has been proved that it was the best choice for the 
pigmentation that considered one of the hardest cosmetic problems to treat with conventional methods. 
 4. The conventional methods (topical creams, derma abrasion) considered slow method and should take a 
long time without promising result, but laser treatment has been presented faster response with promising result. 
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