
Treatment of Skin   

Hyperpigmentation Using  Q-Switched  

(1064nm and 532nm)Nd:YAG Laser 
 

 

 
 

A Dissertation  
Submitted to the institute of laser for postgraduate 

Studies University of Baghdad In Partial Fulfillment of  

the Requirement for the Degree of Diploma in Laser  

Medicine     
 

 
  

BY 

 

Ali  Fadhel  AL-Saadi   
  F.I B.C.S     M.B. Ch. B. 

 

 

 

 

 

 

 

2009 A.B                             1430 H.A 



Abstract 
 Hyperpigmentation is the increase in the natural color of the skin. 

 The purpose of this study is to evaluate the efficacy and safety of  

Nd:YAG Q-Switched (1064 & 532 nm) Laser in treatment of skin hyper 

pigmentation.  

 This study was done in the research clinic of institute, from  

October 2008 to end of January 2009. After clinical assessment of skin 

hyperpigmentation color, (26) patients were divided according to their 

lesions.(8)Patients with freckles, (7)Patients with  melasma,(4) Patients 

with  tattoo. Cases with tattoo, Were subdivided them to amateur tattoos 

(2), professional tattoos (1), and (1) traumatic tattoo. (4) Patients with  

post inflammatory  hyperpigmentation, (1)Patient  with gazzal  eye, 

(1)Patient with  spilus nevus, (1)Patient with becker's nevus. The time of 

treatment session was from 5-20 mint according to the size of lesion and 

3-4 weeks interval between sessions. The distribution of lesions on 

different part of body, face, hand, forearm, and back. 

 Twenty two patients completed the study, four patients defaulted 

from the study for unknown reasons. 

Freckles : Seven female patients completed the study ages from 19-48 

years  with  variable number of lesions ranged from 5-100 lesions.  

Number of sessions  were  from 2-4 sessions according to the number of 

lesions. According to Fitzpatrick classification 4 patients were skin type 

(II) and 3 patients were skin type (III).  Laser parameter used: Q-

Switched KTP laser  wavelength 532 nm, spot size 2 mm, R.R 2-4 Hrz, 

fluence  from 100-220 mJ/cm2. Clinically good improvement, patients 

self assessment were grade 3. Melasma: Six  patients completed the study 

their ages from 25-42 years,5 patients female and 1 male,  type of 

melasma 3 dermal type, 3 patients mixed type(epidermal and  dermal 

type). According to Fitzpatrick classification 3 patients skin type (III) and 

2 patients skin type (IV)  and only one patient skin type (V).   number of  

session rang from 4 – 6 session. Laser parameter used  : Q-Switched 

Nd:YAG  laser wavelength 1064 nm, spot size  3 mm , R.R 5 Hrz, 

fluence from 600 – 900 mJ/cm2 indermal type of melasma. While in 

mixed type of melasma  beside the above  parameter use Q-Switched 

KTP laser wavelength 532 nm, spot size 2 mm , R.R 2-4 Hrz, fluence  

from 100-220 mJ/cm2. Clinically moderate improvement in mixed type 

and mild response in dermal type, patients self assessment grade 2 in 

mixed type and grade 1 in dermal type. Tatto: Three patients completed 

the study their ages from 28-38 years, 2 patients male and 1 female. Male 

patient with Traumatic green tattoo after 5 sessions completely recovery 

and  patient self assessment grade 3. Laser parameter used : Q-Switched 

Nd:YAG  laser wavelength 1064 nm, spot size  3 mm , R.R 3-5 Hrz, 



fluence from 600 – 900 mJ/cm2. Male patient with amateur blue to black 

tatto after 4 sessions good 

improvement with shadow,  patient self assessment grade 2. Laser 

parameter used: Q-Switched Nd:YAG  laser wavelength 1064 nm, spot 

size  3 mm , R.R 3-5 Hrz, fluence from 600 – 900 mJ/cm
2
, Female patient 

with professional eyebrow green tatto after 4 sessions   mild improvement 

with  patient self assessment grade 1. Laser parameter used  : Q-Switched 

Nd:YAG  laser wavelength 1064 nm, spot size  3 mm , R.R 3 Hrz, 

fluence from 600 – 900 mJ/cm
2
. 

Post inflammatory hyper pigmentation  : Three patients completed the 

study their ages from 25-28 years, 2 patients male and 1 female. female 

patient with wide area in her Back for many years durations  4 sessions 

with moderate improvement,  patient self assessment grade 2. Two male 

patients with patches  of hyper pigmentation in the face  after 4 sessions  

moderate improvement,  patient self assessment grade 2.Laser parameter 

used  :Q-Switched Nd:YAG  laser wavelength 1064 nm, spot size  3 mm , 

R.R 3-5 Hrz, fluence from 600 – 900 mJ/cm2   

Periorbital hypermelanosis with cheek extention ( Gazzal eye ): Female 

patient age 42 years, after 4 sessions  mild improvement with  patient self 

assessment grade 1. Laser parameter used  : Q-Switched Nd:YAG  laser 

wavelength 1064 nm, spot size  3 mm , R.R 3-5 Hrz, fluence from 600 – 

900 mJ/cm2   

Nevus Spilus: Female child  patient age 10 years, her nevus in forehead 

and after 6 sessions  moderate improvement with  patient self assessment 

grade2. Laser parameter used: Q-Switched Nd:YAG  laser wavelength 

1064 nm, spot size  3 mm , R.R 3-5 Hrz, fluence from 600 – 900 mJ/cm
2 

with Q-Switched KTP laser wavelength 532 nm, spot size 2 mm , R.R 2-4 

Hrz, fluence  from 100-220 mJ/cm
2
.  

Becker’s Nevis : Female patient age 13 years,  her nevus in left shoulder 

and upper forearm after 6 sessions  moderate improvement with  patient 

self assessment grade 2. Laser parameter used  : Q-Switched Nd:YAG  

laser wavelength 1064 nm, spot size  3 mm , R.R 3-5 Hrz, fluence from 

600 – 900 mJ/cm
2 

with Q-Switched KTP laser wavelength 532 nm, spot 

size 2 mm , R.R 2-4 Hrz, fluence  from 100-220 mJ/cm
2
.  

Conclusion: The use of Q-Switched lasers offers a low risk, highly 

effective therapy with minimal side effects because they offer bloodless, 

low risk, effective treatment, Q-Switched Nd:YAG lasers have replaced 

other methods and are now considered standard treatment. The Q-

Switched Nd:YAG laser have great advantages in removing 

hyperpigmentation, its longer wavelength (1064nm) would increase 

dermal penetration and decrease melanin absorption so that it’s used in 

skin type (III,IV,V,VI) without risk of depigmentation or 

hypopigmentation.  
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الخلاصة   
 

 ٚواْ اٌٙذف ِٓ اٌذساعح . فشؽ اٌرظثغ ٘ٛ اٌض٠ادج اٌـث١ع١ح فٟ ٌْٛ اٌعٍذ  

ٌعلاض فشؽ ( ٔأِٛرش 532,  1064)ٌرم١١ُ فعا١ٌح ٚعلاِح و١ٛعٛض أذٞ ٠ان ١ٌضس 

ذّد ٘زٖ اٌذساعح فٟ اٌع١ادج اٌخاسظ١ح ٌّعٙذ ا١ٌٍضس اعرثاساً ِٓ ِـٍع . ذظثغ اٌعٍذ

.   2009/ وأْٛ اٌصأٟاٌٝ ٔٙا٠ح  2008اورٛتش / ذشش٠ٓ الاٚي 

لغّٛا عٍٝ اٌشىً / ِش٠ؼا تفشؽ اٌرظثغ اٌعٍذٞ  26تعذ اٌرم١١ُ اٌغش٠شٞ اٌـ 

ِشػٝ ٚشُ ( 4)ِشػٝ ِظات١ٓ تىٍف، ( 7)ِشػٝ ِظات١ٓ تّٕش، ( 8)اٌراٌٟ 

ٚشُ حشفٟ ، طذِاخ اٌٛشُ، ِشػٝ روٛس ٚأاز  1اشٕاْ ُِٕٙ ٚشُ غ١ش حشفٟ ، )

ِشػٝ فشؽ اٌرظثغ ِا تعذ الاٌرٙاتاخ ،  ( 4)عاِاً  45-20ِع ِرغ١ش اٌعّش 

ِذج . سِش٠ؼح ٚاحذج ع١ٓ اٌغضاي ، ِش٠ؼح اٌشاِح إٌّمـح، ِش٠ؼح ٚحّح ت١ه

-3)دل١مح ٚفماً ٌحعُ الافح ِع ٚظٛد فرشج ص١ِٕح ت١ٓ ظٍغح ٚاخشٜ ِٓ  20-5 اٌعلاض

اٌذساعح ، استعح ِشػٝ ذخٍفٛا  ٚااشٕاْ ٚعششْٚ ِش٠ؼاً اوًّ إٌرائطٚ. اعات١ع( 4

 . ْ اٌذساعح لاعثاب غ١ش ِعشٚفحع

عٕح وٍُٙ أاز  48-19عثعح ِٓ اٌّشػٝ اٌز٠ٓ اذّٛا اٌذساعح اعّاسُ٘ : إٌّش -

ظٍغح ٚفماً ٌعذد ا٢فاخ، ٚفماً  4-2عذد اٌعٍغاخ ت١ٓ . آفح 100-5ِع عذد ا٢فاخ 

ِشػٝ ِٓ إٌٛع  3ِشػٝ ِٓ إٌٛع اٌصأٟ، ٚظٍذ  4ٌرظ١ٕف ف١ٕض تاذش٠ه 

ٍُِ ، ذشدد  2َ اٌثمعح حط/ ٔأِٛرش 532ا١ٌٍضس اٌّغرخذَ راخ ؿٛي ِٛظٟ . اٌصاٌس

٠ٛظذ ذحغٓ عش٠شٞ . 2عُ/ ٍِٟ ظٛي 220-100٘شذض ، شذج الاشعاع  2-4

.  ٍِحٛف ٚاٌرم١١ُ اٌزاذٟ ٌٍّشػٝ ِٓ اٌظٕف اٌصاٌس

روش ، + أاز  5عٕح ،  42-25ِشػٝ اوٍّٛا اٌذساعح اعّاسُ٘ ت١ٓ عرح : اٌىٍف  -

ِٓ  1ْ إٌٛع اٌشاتع َ 2ِٓ إٌٛع اٌصاٌس،  3ٔٛع اٌعٍذ ٚفماً ٌرظ١ٕف ف١رضتاذشن 

ا١ٌٍضس اٌّغرخذَ أذٞ ٠ان ِع حعُ . ظٍغح  6-4إٌٛع اٌخاِظ ، عذد اٌعٍغاخ 

تإٌغثح اٌٝ  2عُ/ٍِٟ ظٛي  900-600٘شذض، شذج الاشعاع  5ٍُِ ذشدد  3اٌثمعح 

إٌٛع اٌع١ّك ِٓ اٌىٍف ، اِا اٌىٍف اٌّخرٍؾ ذُ اعرخذاَ تالاػافح اٌٝ أذٞ ٠ان 

 4-2ٍُِ ذشدد 2ٔأِٛرش ِع حعُ اٌثمعح  532ظٟ ١ٌضس راخ ؿٛي ِٛ 1064

، ذحغٓ ِرٛعؾ فٟ اٌىٍف 2عُ/ ٍِٟ ظٛي  220-100٘شذض، شذج الاشعاع 

 .اٌّخرٍؾ، اعرعاتح ػع١فح تإٌغثح اٌٝ اٌىٍف اٌع١ّك

أصٝ، + عٕح ، اشٕاْ روٛس  38-28ِشػٝ اوٍّٛا اٌذساعح اعّاسُ٘  3: اٌٛشُ -

وث١شج تعذ اٌعٍغح اٌخاِغح ِع اٌرم١١ُ  احذُ٘ ِع اٌظذِاخ اٌخؼشاء ذحغٓ تذسظح

 3ٔأِٛرش، حعُ اٌثمعح  1064اٌزاذٟ ٌٍش٠غ ِٓ اٌظٕف اٌصاٌس، ا١ٌٍضس اٌّغرخذَ 

، آخش ٚشُ 2عُ/ٍِٟ ظٛي  900-600٘شذض شذج الاشعاع  5-3ٍِٟ ِرش ذشدد 

اصسق ذحغٓ تعذ اٌعٍغح اٌشاتعح ِع ٚظٛد ظً، اٌرم١١ُ اٌزاذٟ ٌٍّش٠غ ِٓ 

ِع ٚشُ حشفٟ فٟ ٚاحذج ِش٠ؼح  .٠ضس اٌّغرخذَ ٔفظ اٌغاتكاٌظٕف اٌصأٟ اًٌ

اٌرم١١ُ اٌزاذٟ ٌٍّش٠ؼح ِٓ ، ِٕـمح اٌحاظة ذحغٓ تغ١ؾ تعذ اٌعٍغح اٌشاتعح 

 . اٌظٕف الاٚي، ا١ٌٍضس اٌّغرخذَ ٔفظ اٌّغرخذَ فٟ اٌٛشُ الاٚي

 28-25شلاشح ِشػٝ اذّٛا اٌذساعح اعّاسُ٘ ِٓ : فشؽ اٌرظثغ ِاتعذ الاٌرٙاب  -

ظ١ّع اٌّشػٝ ذحغٕٛا تعذ اٌعٍغح اٌشاتعح ِع اٌرم١١ُ . أصٝ+ روٛس  2، عاِاً



-3ٍُِ ذشدد  3ٔأّرش حعُ اٌثمعح  1064اٌزاذٟ ِٓ إٌٛع اٌصأٟ، ا١ٌٍضس اٌّغرخذَ 

 . 2عُ/ٍِٟ ظٛي 900-600٘شذض ، شذج الاشعاع  5

ظٍغاخ ذحغٓ ؿف١ف ذم١١ُ راذٟ طٕف  4عاِاً تعذ  42أصٝ  :صايـــــع١ٓ اٌغ  -

 . الاٚي ا١ٌٍضس اٌّغرخذَ ٔفظ ا١ٌٍضس فٟ فشؽ اٌرظثغ

 6عٕٛاخ، اٌشاِح فٟ ظثٙرٙا ، ذحغٓ تعذ  10ؿفٍح فٟ عٓ  :اٌشاِح إٌّمـح -

 1064ظٍغاخ ذم١١ُ راذٟ ِٓ اٌظٕف اٌصأٟ ا١ٌٍضس اٌّغرخذَ ؿٛي ِٛظٟ 

ٍِٟ ظٛي  900-600٘شذض شذج الاشعاع  5-3ذشدد  ٍُِ، 3حعُ اٌثمعح /ٔأِٛرش

٘شذض،  4-2ٍُِ ، ذشدد  2ٔأِٛرش حعُ اٌثمعح  532ِع ١ٌضس ؿٛي ِٛظٟ 2ع١ُ/

 . 2عُ/ٍِٟ ظٛي  220-100شذج الاشعاع 

عٕح اٌشاِح فٟ ورفٙا الا٠غش اٌعٍٛٞ ِع اٌغاعذ  13أصٝ عّش٘ا : ســـــــٚحّح ت١ه -

ذم١١ّٙا اٌزاذٟ ِٓ اٌظٕف اٌصأٟ ، ظٍغاخ ذحغٓ تذسظح ِرٛعـح ِع  6ٚتعذ 

.  ا١ٌٍضس اٌّغرخذَ ٔفظ اٌشاِح إٌّمـح

 

 : الاستنتاج 
اعرخذاَ ا١ٌٍضس و١ٛعٛض فعاي ٌٍغا٠ح ِع اٌحذ الادٔٝ ِٓ الاشاس اٌعأث١ح لأٗ غ١ش 

 1064ٜ، ا١ٌٍضس راخ اٌـٛي اٌّٛظٟ سدِٛٞ ٚالً ِخاؿش ِٓ اٌعلاظاخ الاخ

٠ٓ تح١س ٠غرخذَ تاِاْ ِع اٌعٍذ ْاِرظاص ا١ٌّلأأِٛرش ٠خرشق اٌعٍذ ِع أخفاع 

ِٓ إٌٛع اٌصاٌس ٚاٌشاتع ٚاٌخاِظ ٚاٌغادط ِٓ دْٚ ِخاؿش اٌرظثغ اٚ ٔمض 

. اٌرظثغ

 
 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


