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�Re�v� �� +�� 0��3 ���(�25   4����0 �_2 )<�

 3 6��(
� ��25    3 6��(�
� ���(�)2 4���0 �_2 )<�

 �#��(eFractional Q switched Nd: YAG  ��)��-

     �0 �)��^(� 5 (�� 
������ ��� �	�I 48 =� .�7�S)L

'���  4���0 �,I �)(�(& 4�#(� 
�S)N =� 3 ���0 �"

'��� �0  =� >(� �"      ��_2 4�����(� [���2 
0 �� 4��	�-8

'��� �� 4���0 �� Q(:^2 �" .��0�0  

  
�3� +3)�L �0 �7� 6(���(�62/5 ± 16/35   ����

 [30 +3)��L �0 324/6 ± 12/32  |���_e =� .0 ��� �����

    ��7R� �����8 �3��<2 +3)�L 30 6(� �7� �	= 2  ���0

.����� 0 I3  

\& ��)� =�� �"� ��S)L [�$��
     ��� 4����0 =� Q��-


�
6��( )���6	 �4�#(   ��� �0 ������ �R��3 ��( � 


�� ! 2 � 36	)�^( �
4�#( 14 ) 0 �07/3 ± 84/5.(  

�
!�S�� \& =� [��2� 4���0 ��  
6��(�
�  6	)���� 

4�#��(� �R���3 ������� �0 ���(��� � 
�� ��! 2 3 
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6	)�^(� 
4�#(� )��)� �� 12  0 �)5/2 ± 44/5.(  

6    �
� ��� 4����0 53)� =� \& +��
6��(  )����6	 

�4�#��(  ��� �0 ������� �R���3���( �  
�� ��!2  3

�6	)�^( �
4�#(  �� )��)�12 ) 0 �5/2 ± 44/5.(  

Q����- �)2 4������0 =������( ���
�6��( e ������#���(   

Fractional Q switched Nd: YAG
 6	)���  4�#�(� 

 �R��3  ������ �0 ���(��� �  
�� �! 1 3 6	)���^(� 


4�#(� )��)� �� 11 0 � )45/2 ± 88/5.(  

�
!�S�� �)2 4���0 [��2� =� \& ���(  �
�6��(   ���

e �#�( Fractional Q switched Nd: YAG
  )����6	 

�4�#��(  ��� �0 ������� �R���3���( �  
�� ��!1  3

�6	)�^( �4�#(  �� )��)�11 ) 0 �38/2 ± 72/4.(  

6 �)2 4���0 53)� =� \& +����( 
�6��( e �� �#�( 

Fractional Q switched Nd: YAG
 )���6	 � 4�#�( 

  ��� �0 ������ �R��3���( �   
�� �!1 � 36	)���^( 

�
4�#(  �� )��)�11 0 � )38/2 ± 72/4.(  

  4 ��=8 =� +0�<��� ��Repeated measures ANOVA 


���7R� �3���<2 +=������ 6(��� ��0  �0 ������� �R���3 �

�(���    ����� 4����0 [��2� =� \& �
!�S�� �� ! �

  �����0 0 ��I3 `3� 30 )��" �0 4�����0 =� Q���- ����

)001/0 < P �3����<2 �������8 )���1� =� 
6(���7Y�" .(

�7R�  +=����� 6(� ���0    ��(��� �0 ������ �R��3 �  �

 
�� !6      4���= ��� ����� 4����0 53)� =� \& +��

   ������ 0 �I3 `3� 30 =� [��� %(" �0 4���0 [��2�

)000/1  =P.(  

���7R� �3���<2 
������8 |���_e =�  )��((u2 )��1� =� ���0

+=���� �(��� �0 ����� �R�3 �  �� ! �6  =� \& +��

 `3� 30 6(��� 
4�����0 =� Q���- ���� ������ 4�����0 [����2�

) ����� 0 I3 �����0632/0  =P +=����� >"�� ��� 
(  �

 4�#��(� ���� 
6��(��
� ���� 4�����0 [����2� =� \��& 
�������  

753/0  +0�<��� =� )���   �#�(e ��� 6��(
� ��(�)2 4���0 =�

Fractional Q switched Nd: YAG .0 �  

 ��7R� �3�<2 
6(7Y�"    +=����� )�((u2 6(�� ���0  �

  ��(��� �0 ������ �R�3   
�� �! �6    =� \�& +���

 `3� 30 6(� 4���0 [��2� 4��= �� ���� 4���0 53)�

) ����� 0 I3 �����0625/0  =PQ:�) ( 1.(  

  

  
 ���1 ���	
�� .
���  
 ������ �
��� ��� ���
��� �� 
����

���� 
� ������ �����  

  

 +=����� >"�� 4�#(� 
0 � )��� ���(� 6� �q )"  �

�����0 `3� 30 )" �0 4���0 �S�	�0 =� \& ����� 

) 0 � )�^(�030/0  =P 6(� '(M��� p��2�� 
6(7Y�" .(

 +=����� >	�#S� 3 ���(� 6�   
������ �6    =� \�& +���

53)�        0 �I3 4����0 [���2� 4���= ��� ����� 
4���0

) ���0033/0  =P.( 

      4�#��(� 6	)����� 
6��(��
� ���� 4�����0 =� Q���-

  ���(��� �0 ������� 4 (���������(&  
�� ��! �2  3

 �� )��)� 
4�#(� 6	)�^(�14 ) 0 �46/2 ± 80/5.( 

   6	)���� 
6��(�
� �� 4���0 [��2� =� \& �
!�S��

�� �0 ����� 4 (�������(& 4�#(� ��(�   
�� �! �2  3

 �� )��)� 
4�#(� 6	)�^(�10 ) 0 �18/2 ± 04/4.(  
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6      6	)���� 
6��(�
� ��� 4����0 53)� =� \& +��

 ��(��� �0 ����� 4 (�������(& 4�#(�   
�� �! �2  3

 
4�#(� 6	)�^(�10 ) 0 �12/2 ± 80/4.(  

  �#���(e ����� 6��(���
� �����(�)2 4������0 =� Q����-  

Fractional Q switched Nd: YAG  4�#�(� 6	)��� 


  ���(��� �0 ������� 4 (���������(&  
�� ��! �2  3

 �� )��)� 
4�#(� 6	)�^(�9 ) 0 �77/1 ± 75/5.(  

    ��� 6��(�
� ���(�)2 4���0 [��2� =� \& �
!�S��

  �#�(eFractional Q switched Nd: YAG  6	)���� 


 ��(��� �0 ����� 4 (�������(& 4�#(�   
�� �! �1  3

 �� )��)� 
4�#(� 6	)�^(�6 ) 0 �55/1 ± 56/3.(  

6   �#�(e �� 6��(
� ��(�)2 4���0 53)� =� \& +��

Fractional Q switched Nd: YAG  4�#�(� 6	)��� 


  ���(��� �0 ������� 4 (���������(&  
�� ��! �1  3

 �� )��)� 
4�#(� 6	)�^(�6 ) 0 �68/1 ± 08/4.(  

  4 ��=8 =� +0�<��� ��Repeated measures ANOVA 


�7R� �3�<2     �0 ������ 4 (��������(& 4�#�(� 6(� ��0

�(���    ����� 4����0 [��2� =� \& �
!�S�� �� ! �

  �����0 0 ��I3 `3� 30 )��" �0 4�����0 =� Q���- ����

)001/0 < P.(  

�7R� �3�<2 
����8 )1� =� 
6(7Y�" 4�#(� 6(� ��0 

�(��� �0 ����� 4 (�������(&  
�� ! �6    \�& +���

  30 )�" �0 4���0 [��2� 4��= �� ���� 4���0 53)� =�

) ���0 0 I3 `3�001/0 < P  
)�(u�� 6	� �3�<2 .(

6   #�(� 4���0 ������ �� ���� 4���0 53)� =� \& +��

�7R� ) 0 � ��0001/0 < P.(  

 4 (�������(& 0 F )���(� 5 b � 6	�6  \& +�� =�

 ���� `3� 30 )��" �0 4�����0 53)���  �3���<2 .������

����7R�  4�#���(� )���((u2 6(���� 
�������8 )���1� =� ���0

 ��(��� �0 ����� 4 (�������(&    �
�!�S�� �� �! �

     30 6(�� 4����0 =� Q��- ��� ���� 4���0 [��2� =� \&

) ������� 0 ��I3 �������0 `3�950/0  =P ���� ����� z(

�I�0 )" ��=�  =� \�& 
����� 4 (�������(& �   [���2�

     4 (��������(& >"��� 4�#�(� 
6��(�
� �� 4���04/0 

       �#�(e ��� 6��(�
� ���(�)2 4����0 =� +0�<���� =� )���

Fractional Q switched Nd: YAG .0 �  

 ��7R� �3�<2 
6(7Y�"     6(�� �����8 )�1� =� ���0

�(��� �0 ����� 4 (�������(& 4�#(� )((u2   
�� �! �

6 = �� ���� 4���0 53)� =� \& +��  4����0 [��2� 4��

) ������� 0 ��I3 �������0 `3� 30 6(���463/0  =P (

 Q:�)2.(  
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��� �� �!��
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���# ����� ���	
�� .

���� 
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 ������  

  

    4 (��������(& 4�#�(� 
0 �� )��� ���(� 6� �q )"

 �����0 `3� 30 )" �0 4���0 �S�	�0 =� \& �����

) ���0 �)�^(� >"��02/0  =P   p���2�� 
6(�7Y�" .(

   4 (��������(& 4�#�(� >	�#S� 3 ���(� 6� 6(� '(M���

 
�����6     4���= ��� ����� 
4���0 53)� =� \& +��

) ���0 0 I3 4���0 [��2�018/0  =P.(  
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 �� 6��(
� �� 4���0 [��2�52/3 ± 38/6  36    =� \�& +���

 �� 6��(
� �� 4���0 53)�64/3 ± 01/7 .�(��  

 6(���(�MASI score   ���(�)2 4���0 =� Q�- 4����(�

    �#�(e ��� 6��(�
�Fractional Q switched Nd: YAG 


11/3 ± 34/9   [���2� =� \& �
!�S�� 48 6(���(� .0 �

    �#�����(e ������� 6��(�����
� �������(�)2 4��������0  

Fractional Q switched Nd: YAG  ������  

14/3 ± 58/4  36     ���(�)2 4����0 53)�� =� \& +��

 �#(e �� 6��(
�Fractional Q switched Nd: YAG 


 ��27/3 ± 02/5 .�(��  

��   4 ��=8 =� +0�<���Repeated measures ANOVA
 

�7R� �3�<2 
`3� 30 )" �0  6(���(� 6(� ��0MASI 

score     4���= ��� ����� 4���0 [��2� =� \& �
!�S��

   ) ����0 0 �I3 4����0 53)�001/0 < P  6(����(� .(

 >"��MASI score     4����0 [���2� =� \�& �
!�S��

  
4����0 53)� 4��= �� ����107/4    
6(�7Y�" .0 ��

�7R� �3�<2  6(���(� 6(� ��0MASI score 6   \�& +��

    ����0 0 �I3 4����0 [��2� �� ���� 4���0 53)� =�

)001/0 < P  >	�#�S� 6(���(� .(MASI score 6   +���

     
4�����0 [����2� ���� ������ 4�����0 53)��� =� \��&  

547/0 0 �.  

   >	�#�S� ��I�0 )" ��=� ��MASI score   =� \�&

   >"��� 4�#�(� 
6��(
� �� 4���0 [��2�MASI score 


478/1     ��� 6��(�
� ���(�)2 4���0 =� +0�<��� =� )���

 �#��(eFractional Q switched Nd: YAG  .0 ���

 6(�����(�MASI score   4�����0 ���_2 4������(� �0

  �0 �#��(e ���� 6��(��
� G��(�)2 3 6��(��
� Q:��� 3   

  .��� +��8  

  6(����(� >"�� 4�#(� 
0 � )��� ���(� 6� �q )"

MASI score   `3� 30 )�" �0 4���0 �S�	�0 =� \&

 ) 0 ��� )���^(� ������0010/0  =P p����2�� 
6(��7Y�" .(

  6(������(� >	�#���S� 3 ������(� 6���� 6(���� '(M������  

MASI score 
6    ��� ����� 
4���0 53)� =� \& +��

) ���0 0 I3 4���0 [��2� 4��=015/0  =P.(  

  

  
 ���3 ���	
�� .MASI score  ������ �
��� ��� ���
��� ��

���� 
� ������ ����� 
  

  

   0 ��� )��1� =� ������� �0 ���,� 4�#��(� 6(�����(�

       6��(�
� ��� 4����0 [���2� =� \�& �
�!�S�� 
4����(�  

26  ��(R� {�)_�� �� �!�077/8  �0 
6(���(� 6	� .0 �

 �#����(e ������ 6��(����
� ������(�)2 4�������0 0� �����  

Fractional Q switched Nd: YAG 
45    ��� ��!�0

 ��(R� {�)_��77/16      =� Q��- ��")(u�� 6(����(� .0 ��

 3 4���0 =� \& �
!�S�� 
4���06    53)�� =� \�& +��

 �3�I �0 
4���01 .��� +��8  

 �� a	���  ��� �7��" 5 b � 6	� )���(� +��8 ��0

   �#�(e ��� 6��(
� ��(�)2 4���0 =� +0�<��� )(JK2 �q)L

Fractional Q switched Nd: YAG  4�����0 �0

  ���� 
0 � �	�,72 �� 6��(
� =� +0�<��� =� )�^(� �����

�7R� ����8 |�_e =� �3�<2 6	�    +0�<���� �0 .0 ��� ��0

 +��	0 ����� 0 F 
`3� 30 )" =�     0 �F 4�#�(� z���

.0 � 4��:	 ��	)M2 � N �� `3� 30 )" �0 �����  
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  ��	 )*	�" 
�����0 +3)L 30 4����(� =� [��� %(" �0

    ��	 .��^� `��#�L 4���0 =� \& 4 (�������(& *	�"

  ��� 6��(
� ��(�)2 4���0 =� \& �� & �:^� 0� �

 �#(eFractional Q switched Nd: YAG .�� +�	0  

  

���  

�F � ����� ������� �����  ��� �� & ��   �����

'��� G
H� �� �� )(L�0 �� �"   
6�#�� ����� 6	� .�7�

  ) ����� +�)���" �
:��^� �������0 �����& ����17 �0 .(

�Re�v�  �Lee  
4���:�" 352    ������ ��� ���� ���(�

 �� 4���0 �_2 �3� +3)L .���� '(�M2 +3)L 30 ��10 

�#��(e ����
Inm QS-Nd: YAG  1064  +�)���" ����

�	9 �
!�S �� ��� 3��0 �	�(�(� ��0)�    ��)�- ���<" 30 �

 �� 4���0 �_2 [30 +3)L .�7�S)L10     ��� �#�(e ���
I

     G�(�)2) )7��I � �
_� =� +0�<���� +�)�"3  ����L  �

      ��� (� 7(���3=� 3 �(��� ��(��9 
�(��� �(
(�(e��

�
!�S        ��� 4�����(� ����)� .��7�S)L ��)�- ���<" 30 �

 =� +0�<���MASI score     ����(� 3 ���#& ��
� )�1� 


 =� �R� +��8 ��0 �� a	��� �0 .�S)L �� !8  
��<"

 >"��MASI score  ��� z�� +�"�^� +3)L 30 )" �0

    ��� ����� �)��^(� 4�#(� �� [30 +3)L �0 >"�� 6	�

) 0 � �3� +3)L001/0 < P =� \& ��� .(20   \�& ��<"

 �0 �,I 2 Q��- )((u2 
4���0 53)� =�MASI score 


 ) ���^� +�"���^� �����(� 3 ����#& ���
� )��1�16 �0 .(

 ��Re�v�     >"��� #�(� )�b�� �MASI score   30 6(��

�7R� �3�<2 +3)L .���0 ���0  

  
 %
&'1 
 �
��� (� )# *�+
,�� -�
��� (� �./ 
0��1"� ���	
�� .6 �
��� 3
�� (� )# 4
�  

����� P )4 -0 (�	�  ��� �	���  
��� �� 

�	���  

���	
 � !"  ��

 #	$%��	���  

����� P 

)4 -0 (�	�  

6 �	� !" �� 

'�() �	���  

����� P 

)6 -4 (�	�  

����� P 

)6 -0 (�	� 

,-.��-� /0�$ ���1�  

,�.-�2  
84/5  

07/3  =df  

44/5  

50/2  =df  
001/0 <  

44/5  

50/2  =df  
000/1  632/0  

,�.-�2  +��-5  
88/5  

45/2  =df  

72/4  

38/2  =df  

72/4  

38/2  =df 

,-.��-� � -������.-�  

,�.-�2  
8/5  

46/2  =df  

04/4  

18/2  =df  
001/0 <  

80/4  

12/2  =df  
001/0 <  001/0 <  

,�.-�2  +��-5  
75/5  

77/1  =df  

56/3  

55/1  =df  

08/4  

68/1  =df  

,-.��-� MASI score 

,�.-�2  
76/9  

04/4  =df  

38/6  

52/3  =df  
001/0 <  

01/7  

64/3  =df  
001/0 <    

,�.-�2  +��-5  
34/9  

11/3  =df  

58/4  

14/3  =df  

02/5  

27/3  =df  

,-.��-� 6� 7�8 9� ":� ���-8  

,�.-�2    
00/26  

77/8  =df  
  

60/18  

35/8  =df  
    

,�.-�2  +��-5    
00/45  

77/16  =df  

20/38  

25/16  =df  
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Comparing the Efficacy of Kligman Formula Alone and with Fractional Q 

Switched Nd: YAG Laser in Treatment of Melasma 
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Elaheh Haftbaradaran MD4 

 
Abstract 
Background: Melasma is an acquired pigmentation disorder in all types of skin especially in women. 
Researchers are certain to find effective and less recurrence rate treatment. This study compared the 
effectiveness of Kligman formula alone and its combination therapy with fractional Q switched Nd: 
YAG laser in the treatment of melasma.  

Methods: In this clinical trial, 50 patients with melasma were randomly divided into two groups of 25. 
The first group treated with Kligman formula and the second group treated with combination of 
Kligman formula and fractional Q switched Nd: YAG laser. Area expansion, pigmentation and 
melasma uniformity, melasma area and severity index score (MASI) score, patient opinion 
immediately after the completion of treatment and 6 months after starting it, were recorded. The 
results were analyzed using ANOVA test. 

Findings: In both methods, there were significant differences after treatment in the development of 
pigmentation and MASI score compared to before it; but no significant differences were observed 
between the two methods. The inverse relation was observed between the age and the result of 
treatment and recurrence of melasma in both groups. Dry skin was occurred in one case of 
combination therapy. 

Conclusion: In this study, significant improvement was seen in both groups; but, there was no 
significant difference between the two approaches. It seems that increasing the number and reducing 
the time between laser sessions can create a more appropriate response. In addition, due to the 
recurrence of melasma after the end of treatment, there is a need for continuation the treatment using 
lightening compounds as Kligman formula and Peel felt. 

Keywords: Melasma, Fractional Q switched ND: YAG Laser, Kligman formula 
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