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Independent Study Title A comparative study in the efficacy of 0.3% bimatoprost versus 
3% minoxidil lotion in the enhancement of eyebrows 
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ABSTRACT 

 Eyebrows are structure that serve as a frame of the face with eyes, nose, lips and chin.  
People with eyebrows loss may feel a lack of confidence, affect to mental status and personality.  
Currently, no standard treatment has been approved for eyebrows loss.  0.3% bimatoprost was 
used to treat eyelashes loss.  We hypothesized that 0.3% bimatoprost may be used to stimulate the 
growth of eyebrows. 

 Objective: To study the efficacy and side effects of 0.3% bimatoprost versus 3% minoxidil 
lotion in the enhancement of eyebrows.  

 Method: 30 volunteers, aged 20-52 years, were double-blind randomly split face.  0.3% 
bimatoprost lotion was applied on one side of eyebrow and 3% minoxidil lotion on another side of 
eyebrow for 16 weeks.  Videodermoscopy was used to evalutate on medial side of eyebrow, lateral 
side of eyebrow and eyebrows midpoint.  Eyebrows parameters were measured in diameter of hair 
shaft at week 0, 4, 8, 12 and 16.  Global photography was assessed by doctor.  Satisfactions of 
volunteers were assessed with visual analog scale.  Side effects were measured by questionnaires. 
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 Result: Diameter of hair shaft was significantly increased (p<0.001) on medial side, lateral 
side and midpoint of eyebrow treated with 0.3% bimatoprost lotion and 3% minoxidil lotion.  But the 
result was not seen when compared between 0.3% bimatoprost and 3% minoxidil lotion.  Global 
photography score showed that most of patients were improved.  Mean Volunteers�s satisfaction score 
was 3.3 ± 0.72 in 3% minoxidil lotion and 3.48 ± 0.85 in 0.3% bimatoprost lotion.  Side effects were 
found only 3 of 30 volunteers, mostly itching and scaling, were not interfered with drug compliances.  

 Conclusion:  These data indicates that 0.3% bimatoprost lotion can increase diameter of hair 
shaft.  However, this is the first clinical study which demonstrates the efficacy of 0.3% bimatoprost 
lotion in the enhancement of eyebrows.  Therefore, the larger group study is needed to confirm these 
findings in the future. 

Keywords:  bimatoprost / minoxidil / eyebrows / androgenetic alopecia 
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�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ���3%�Å�¤µ 
Ã�¡¦°­�Ã¨�´É� 27 

��� �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª��¨µ¥�·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�3%�Å¤�°� 
�·�·¨�Ã¨�´É� 29 

��� �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª��¨µ¥�·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�0.3%�Å�¤µ 
Ã�¡¦°­�Ã¨�´É� 30 

��� �o°¤¼¨��µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
 ®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� �� 
 



 

�12) 
 

­µ¦�´��µ¦µ� (�n°� 

�µ¦µ�  ®�oµ 

���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
 Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� �� 
���� �o°¤¼¨��µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
 ®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 33 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦ 
 �n°�Â¨³®¨´�Ä�o���3% Å�¤µÃ�¡¦°­�Ã¨�´É� 34 
���� �o°¤¼¨��µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°� 
 Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� �� 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦ 
 �n°�Â¨³®¨´�Ä�o��¸É�µ�3% Å¤�°��·�·¨�Ã¨�´É� �� 
���� �o°¤¼¨��µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
 ®¨´�Ä�o���3% Å�¤µÃ�¡¦°­�Ã¨�´É�� 36 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦ 
 �n°�Â¨³®¨´�Ä�o���3% Å�¤µÃ�¡¦°­�Ã¨�´É�� 37 
4.17 �o°¤¼¨��µ��·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
 ®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 38 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
 Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�3% �Å¤�°��·�·¨�Ã¨�´É� 38 
���� �o°¤¼¨��µ����·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
 ®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 39 
���� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
 Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­� Ã¨�´É� 40 
 



 

�13) 
 

­µ¦�´��µ¦µ� (�n°� 

�µ¦µ�  ®�oµ 

4.21 �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·Êª¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç �� 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·Êª¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Á�¸¥��´��n°��µ¦¦́�¬µ 41 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·Êª¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç 42 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·Êª¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Á�¸¥��´��n°��µ¦¦́�¬µ 43 
4.25 �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·Êª¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç 44 
���� �o°¤¼¨Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·Êª¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Á�¸¥��´��n°��µ¦¦́�¬µ 44 
4.27 �¨�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Ä��oµ��¸É�µ�3% Å¤�°��·�·¨�Ã¨�´É� 46 
���� �¨�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Ä��oµ��¸É�µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 46 
���� Á�¦̧¥�Á�¸¥��¨�ªµ¤¡¹�¡°Ä�¦³®ªnµ��µ¦�µ�3% Å¤�°��·�·¨�Â¨³�0.3% 
Å�¤µÃ�¡¦°­�Ã¨�´É���¸É�16 ­´��µ®r 47 

���� �o°¤¼¨�µ¦�¦³Á¤·��¨�µ¦¦́�¬µ�µ�£µ¡�nµ¥�¸É����­´��µ®r (Global photography score) 
 Ã�¥Â¡�¥r 48 
���� Á�¦̧¥�Á�¸¥��µ¦�¦³Á¤·��¨�µ¦¦́�¬µ�µ�£µ¡�nµ¥�¸É����­´��µ®r�(Global photography  

score) Ã�¥Â¡�¥r �� 
 
 
 



 

�14) 
 

­µ¦�´�£µ¡ 

£µ¡  ®�oµ 

��� �¦°�Â�ª�·��µ¦ª·�́¥ 4 
��� ¨´�¬�³ª��¦�¸ª·��°�Á­o��¤ � 
��� ­¼�¦Ã�¦�­¦oµ��µ�Á�¤¸�°�¥µÅ�¤µÃ�¡¦°­ 10 
2.3 ­¼�¦Ã�¦�­¦oµ��µ�Á�¤¸�°�¥µÅ¤�°��·�·¨ �� 
��� �ÎµÂ®�n�Ä��µ¦ª́��·Êª�°�Â�n¨³�oµ� �� 
��� �nµÁ�¨¸É¥��µ����·Êª�¸É�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
 ®¨´��µ¦Ä�o�3% Å¤�°��·�·¨�Ã¨�´É�� 33 
��� �nµÁ�¨¸É¥��µ����·Êª�¸É�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°� 
 Â¨³®¨´�Ä�o0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 34 
��� �nµÁ�¨¸É¥��µ����·Êª�¸É�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦ 
 �n°�Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� �� 
��� �nµÁ�¨¸É¥��µ����·Êª�¸É�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�¸É�µ� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 37 
4.5 �nµÁ�¨¸É¥��µ����·Êª�¸É�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦� 
 3% Å¤�°��·�·¨�Ã¨�´É�  39 
4.6  �nµÁ�¨¸É¥��µ����·Êª�¸É�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°� 
 Â¨³®¨´�Ä�o�Å�¤µÃ�¡¦°­�Ã¨�´É�� �� 
4.7 �µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¸É�¦·Áª�®́ª�·Êª�¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³� 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç �� 
4.8 �µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¸É�¦·Áª��¨µ��·Êª�¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³ 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç 43 
��� �µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¸É�¦·Áª��¨µ¥�·Êª�¦³®ªnµ��µ¦Ä�o�3% Å¤�°��·�·¨�Â¨³ 
 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç 45 



 

�15) 
 

­µ¦�´�£µ¡ (�n°� 

£µ¡  ®�oµ 

���� �¨Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É¤¸�n°�¦³­·��·£µ¡�°� 
 �µ¦�¦³�»o��µ¦Á�¦·�Á�·¤Ã��°����·Êª�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�3% Å¤�°��·�·¨ 
 Â¨³�oµ�¦́�¬µ�¸É�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� ��
   
  



 

 
���¸É�� 

���Îµ 

1.1 £¼¤·®΅� 

Á­o��¤Â¨³��¤¸���µ�Â¨³®�oµ�¸É�¸É­Îµ�´�®¨µ¥�¦³�µ¦�Á�n�����j°�°́��¦µ¥�µ�
�µ¥£µ¡Â¨³�µ�­µ¦Á�¤¸��j°��´��µ¦­¼�Á­¸¥�ªµ¤¦o°���nª¥Ä�Á¦ºÉ°��µ¦®¨´É�­µ¦�µ��n°¤Á®�ºÉ°�
(sweat gland) Â¨³��n°¤Å�¤´� (sebaceous gland) (Paus & Cotsarelis, 1999) �°��µ��̧Ê¥´�¤¸���µ�
­Îµ�´�Ä��µ¦�·��n°­ºÉ°­µ¦�´Ê��µ��oµ��µ¥£µ¡Â¨³�·�Ä�¦ª¤�¹�­´��¤�(physical and psychosocial 
communication) Á�}�­´�¨´�¬�r�¸ÉÂ­��°°��¹���ªµ¤°n°�Á¥µªr�­»�£µ¡�̧�Â¨³�ªµ¤�¹��¼��µ�Á¡«� 

�{�®µÁ­o��¤Â¨³��¦nª��µ��Á�}��{�®µ�¸É¤´��³Å�o¦́��µ¦�¦³Á¤·��ÉÎµÁ�·�Å�Ä��oµ�
�¨�¦³���n°�ªµ¤Á�ºÉ°¤´É�Ä���Á°����·­´¤¡´��r�n°�»��¨£µ¥�°��¦ª¤�¹��ÎµÂ®�n�®�oµ�¸É�µ¦�µ�
£µ¥Ä�­´��¤�(Krause & Foitzik, 2006) 

���·ÊªÁ�}�­nª�®�¹É���Ä�®�oµ�¸É�Îµ®�oµ�¸ÉÁ­¤º°�Á�}��¦°��°�Ä�®�oµ�¦nª¤�´���ª��µ�
�¤¼��¦·¤ e�µ���µ��Â¨³�Â�ª�¤��¹É�Â­��°°��¹�¨´�¬�³Ä�®�oµ�¸ÉÁ�¡µ³Ä�Â�n¨³�»��¨��Law,�
�������¼o�¸É¤¸���·Êª�µ�®¦º°Å¤n¤¸���·Êª°µ��³¦¼o­¹��µ��ªµ¤¤´É�Ä�Â¨³¤¸�¨�¦³���n°­£µ¡�·�Ä�
­n��¨Å�¥´��»�¨·�£µ¡Á�}�°¥nµ�¤µ��(International society of hair restoration surgery, 2010)  

�ªµ¤­Îµ�´��°����·Êª¦nª¤�´�°ª́¥ª³°ºÉ��Ç���Ä�®�oµÄ��µ¦¦³�»¨´�¬�³Á�¡µ³�°�Â�n¨³
�»��¨�¤¸�µ¦��¨°�Ä®o�¼oÁ�oµ¦nª¤Ã�¦��µ¦�µ¥¦¼��µ¦µ®¦º°�́�Â­���Ã�¥Á®È�Á�¡µ³�¦·Áª��·Êª�
�¼oÁ�oµ¦nª¤Ã�¦��µ¦­µ¤µ¦��°�Å�o�¼��o°����% Á¤ºÉ°Á�¸¥��´�Ä®o�¼Á�¡µ³�¦·Áª��ª��µÁ�nµ�´��60% 
(Sadro, Jarudi & Sinha, 2003) 

®�oµ�¸É®¨´��°����·Êª�º°�nª¥�j°��´��ª��µ�µ��ªµ¤�ºÊ��nµ��Ç��Á®�ºÉ°�µ��n°¤Á®�ºÉ°���j°��´�
 ����¦³Á�È�Á�oµ¨¼��µ��j°��´�¦́�Â�®¦º°ª́��»Á¨È�Ç�µ��oµ�����¨�¤µ¥´��¦·Áª��ª��µ� 

���·Êª¥´��Îµ®�oµ�¸É¦nª¤�´�°ª́¥ª³°ºÉ�Ç��Ä�®�oµ�Ä��µ¦Â­��°°��¹�°µ¦¤�r�nµ��Ç�Á�n��
�ªµ¤Á�¦̧¥��Ã�¦���´�ª¨Ä���¦³®¨µ�Ä��Ä��¼o®�·��·¥¤Á�¸¥��·ÊªÁ¡ºÉ°�ªµ¤­ª¥�µ¤��¹É�Ä�Â�n¨³�¥»�
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­¤´¥�È�³¤¸¦¼�Â���¸ÉÂ���nµ��´�°°�Å���nµ�Â�n�®�oµ�·¥¤Ä�o�µ¦Á�¸¥��·ÊªÁ¡ºÉ°Á�}��¦°�Ä®o�´�
Ä�®�oµ 

­µÁ®�»�°����·Êª¦nª�®¦º°�µ�¤¸�oª¥�´�®¨µ¥­µÁ®�»�Å�oÂ�n 
1. °»�´�·Á®�»�nµ��Ç��physical trauma) Á�n���µ��­µ¦Á�¤¸�(chemical)��°»�®£¼¤·�(thermal)�

®¦º°��¦³Â­Å¢¢jµ�(electrical burns) 
2. Ã¦��µ�°µ¥»¦�¦¦¤�nµ��Ç�Á�n��Ã¦��·�Á�ºÊ°�nµ��Ç�Ã¦�Å�¦°¥�r�(thyroid),��·¢d¨·­�

(syphilis),�Ã¦�Á¦ºÊ°��(leprosy), Ã¦�Á°­�Â°¨�°̧�(SLE), Ã¦�°³Ã¨¡¸Á�¸¥�Â°Á¦̧¥�µ�(alopecia areata) 
Â¨³�Ã¦��nµ��µª�(vitiligo) 

3. ���·Êª�µ��µ�¡´��»�¦¦¤ 
4. �µ¦�°����¦·Áª��·Êª¤µ�Á�·�Å��(overplucking) (International society of hair 

restoration surgery, 2010; Kunin, n.d.) 
5. Ã¦��°��¤��Á°��(trichotillomania) 
6. �µ��µ¦¦́�¬µ�oª¥¦́�­¸¦́�¬µ®¦º°�µ¦�nµ�́��(radiation therapy, chemotherapy, 

surgical removal of tumor) (International society of hair restoration surgery, 2010) 
7. �µ��µ¦Å�o¦́�¥µ�µ��¦³Á£��Á�n��¥µ¦́�¬µ�ªµ¤�́���¥µ�oµ�£µª³�¹¤Á«¦oµ��¥µ�´��´��

¦ª¤�¹��¥µÂ�o°́�Á­��(Kunin, n.d.) 
Ä��µ���°µ�Å¤n¤¸£µª³���·Êª�µ�®¦º°¦nª��Â�n�È¥´�¤¸�ªµ¤�o°��µ¦�¸É�³Á¡·É¤�¦·¤µ�Â¨³

�ªµ¤®�µÂ�n��°����·ÊªÁ¡ºÉ°Á®�»�¨�µ��oµ��ªµ¤­ª¥�µ¤�¡�ªnµ�¼o®�·�Â¨³�¼o�µ¥�nµ��È¤¸¨´�¬�³
���·Êª�¸É¤¸�ªµ¤Â���nµ��´�Ã�¥�¼o®�·��³¤¸¨´�¬�³Ã�o�¤µ��ªnµ�­nª��¼o�µ¥�³¤¸¨´�¬�³Á�}�Á­o��¦�
¤µ��ªnµ�(Schreiber, Singh & Klatsky, 2005) 

�µ¦¦́�¬µ�¼o�iª¥�¸É¤¸£µª³���·Êª¦nª�®¦º°�µ��́Ê��Á�o��µ¦¦́�¬µÃ¦��µ�°µ¥»¦�¦¦¤�¸É¤¸°¥¼n�Ä®o
�̧�¹Ê��¦ª¤�¹��µ¦Å�o¦́��µ¦�¦¹�¬µ�µ��·�Â¡�¥rÄ��¦�¸�¸É�¼o�iª¥Á�}�Ã¦��trichotillomania Ä��¦�¸�¸É¤¸
�ªµ¤¦»�Â¦�¤µ��µ¦¦́�¬µ�oª¥�µ¦�nµ�́�®¦º°�µ¦�¨¼����·Êª�(eyebrow hair restoration) Á�}�°̧��µ�Á¨º°�
®�¹É��Â�n�ª¦�Îµ£µ¥Ä�o�µ¦�¼Â¨�°�Â¡�¥rÁ�ºÉ°��µ�°µ��n°Ä®oÁ�·�£µª³Â�¦��o°��nµ��Ç��µ¤¤µÅ�o�Á�n��
�·ª®�́��ª¤��·�Á�ºÊ°�Â�¨Á�}��°��¦·Áª��·ª®�́��(International society of hair restoration surgery, 
2010) 
  ­Îµ®¦́��µ¦¦́�¬µ�oª¥�µ¦Ä�o¥µ�µ��{��»�´��¥´�Å¤n¤¸¥µ�¸ÉÅ�o¦́��µ¦¦́�¦°�®¦º°Á�}�¤µ�¦�µ�
Ä��µ¦�¦³�»o��µ¦Á�·�Ã��°����·Êª�Ã�¥�´ÉªÅ�¤´�Ä�o¥µ�µ�¸É�¦³�»o��µ¦Á�·�Ã��°�Á­o��¤®¦º°���
­nª�¥µ¦́��¦³�µ�Å¤n¡�ªnµ¤¸���µ�Ä��µ¦Ä�o�¦³�»o��µ¦Á�·�Ã��°����¦·Áª��·Êª 
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  ¥µÅ�¤µÃ�¡¦°­�Á�}�¥µ®¥°��µ�¸ÉÄ�o¨��ªµ¤�́�¨¼��µ�¦́�¬µ�¼o�iª¥�¸ÉÁ�}�Ã¦��o°®·��Ä�
�¼o�iª¥�¸ÉÄ�o¥µ¡�¤¸�¨�oµ�Á�¸¥��º°�µ¦Á�·����µ¥µª�¹Ê��¦ª¤�¹�¤¸¦µ¥�µ����¹Ê�Ä��¦·Áª��·ª®�́�
Ã®��Â�o¤�(malar area) �¸ÉÄ�¨o�´�¥µ®¥°��µ (Woodward, Haggerty, Stinnett & Williams, 2010)�
�¹�Å�o¤¸�µ¦ª·�́¥Â¨³¡´��µ¥µ��{��»�´�¥µÅ�¤µÃ�¡¦°­Å�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µ�
�¦³Á�«­®¦́�°Á¤¦·�µ�Ä��µ¦�¦³�»o��µ¦Á�·�Ã��°����µ���µ��¸ÉÄ�o�º°�0.3% �µ�¸É�¦·Áª�Á�¨º°�
�µ���·��´����µ�ª́�¨³����¦́Ê�� 
  �¼oª·�́¥�¹�¤¸Â�ª�·�Ä��µ¦«¹�¬µ�¹��µ¦�¦³�»o��µ¦Á�·�Ã��°����·Êª�Á¡ºÉ°Á�¦̧¥�Á�¸¥��´�¥µ�
�%Å¤�°��·�·¨��¹É�Á�}��¥µ�µ¤µ�¦�µ��¸ÉÄ�oÄ��µ¦¦́�¬µ�¼o�iª¥�¸É¤¸£µª³���·Êª¦nª�®¦º°�µ��®¦º°�¼o�¸É
�o°��µ¦Ä®o¤¸���·Êª¥µªÂ¨³®�µ�¹Ê���¹É��¨�µ¦«¹�¬µ�̧Ê�³�ÎµÅ�­¼n�µ¦¡´��µ¥µ�¸É­µ¤µ¦�Ä�oÄ��µ¦
Á¡·É¤���·Êª�¦ª¤�¹�Á�}��o°¤¼¨­Îµ®¦́��µ¦ª·�́¥Â¨³¡´��µ¥µ��¸É¦́�¬µ£µª³�¤¦nª��µ��µ��¦¦¤¡´��»r�
�n°Å�Ä�°�µ�� 

1.2 ª´��»�¦³­��r�µ¦ª·�´¥ 

1.2.1 Á¡ºÉ°«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·£µ¡�°��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­ �´��3% Å¤�°�
�·�·¨�Ã¨�´É��Ä��µ¦�¦³�»o��µ¦Á�·�Ã��°����·Êª 

1.2.2 Á¡ºÉ°«¹�¬µ�¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��µ��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­��´���% Å¤�°�
�·�·¨�Ã¨�´É���µ�¸É���·Êª 

1.3 ­¤¤�·�µ��µ¦ª·�´¥ 

  �µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­��µ�¸É�¦·Áª����·Êª­µ¤µ¦��¦³�»o��µ¦Á�·�Ã��°����·ÊªÅ�o
�̧�ªnµ�3% Å¤�°��·�·¨�Ã¨�´É�� 

1.4 �¦°�Â�ª�·��µ¦ª·�´¥ 

  Á�ºÉ°ªnµÅ�¤µÃ�¡¦°­�Á¡·É¤¦³¥³Áª¨µÄ®oÁ­o���°¥¼nÄ�¦³¥³°�µÁ��¥µª�µ��¹Ê��(prolong 
anagen phase) Â¨³��¦³�»o�Ä®o¦¼�»¤���µ�¦³¥³Á�Ã¨Á��Á�oµ­¼n¦³¥³°�µÁ��Å�oÁ¦Èª�¹Ê��(stimulate 
follicle to enter anagen from telogen phase) �¹��nª¥�ÎµÄ®o���·Êª¥µª�¹Ê�Â¨³¤¸��µ�Ä®�n�¹Ê� 
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£µ¡�̧É�������¦°�Â�ª�·��µ¦ª·�́¥ 

1.5 �·¥µ¤«´¡�rÁ�¡µ³ 

1.5.1 0.3% bimatoprost Á�}�¥µ®¥°��µÁ¡ºÉ°¦́�¬µ�o°®·�Â¨³�ªµ¤�́�£µ¥Ä�¨¼��µ­¼��
�n°¤µ¡��¨�oµ�Á�¸¥��º°�ÎµÄ®o���µ¥µª�¹Ê���n°¤µ�¹�¡´��µ¤µÁ�}�¥µ�¸ÉÅ�o¦́��µ¦¦́�¦°��µ�°��r�µ¦
°µ®µ¦Â¨³¥µ��¦³Á�«­®¦́�°Á¤¦·�µ�Ä��µ¦�Îµ¤µ�µ�¦·Áª�Á�¨º°��µÁ¡ºÉ°¦́�¬µ�¼o�¸É¤¸£µª³���µ�µ��
Ä�¦³�́��ªµ¤Á�o¤�o��0.3% 

1.5.2 3% minoxidil Á�}�¥µ�¸ÉÅ�o¦́��µ¦¦́�¦°��µ�°��r�µ¦°µ®µ¦Â¨³¥µ��¦³Á�«
­®¦́�°Á¤¦·�µ�Â¨³�¦³Á�«Å�¥�Ä��µ¦�Îµ¤µ�µÁ¡ºÉ°¦́�¬µ�¼o�¸É¤¸£µª³�¤�µ��µ��¦¦¤¡´��»r�
(Androgenetic alopecia) �ªµ¤Á�o¤�o��¸ÉÄ�o°¥¼nÃ�¥�´ÉªÅ�¤¸�́Ê�Â�n��-�% 

1.5.3 Hypertrichosis Á�}�£µª³�¸É���¹Ê��·����·�´ÉªÅ�®¦º°Á�¡µ³�¸É�Ã�¥�ÎµÂ®�n��°���
�³Á�}��¦·Áª��¸ÉÅ¤n�¹Ê��´�±°¦rÃ¤�Â°�Ã�¦Á����Androgen independent area) Á�n�����·Êª����µ�
®¦º°���µ¤¦nµ��µ¥ 
 



 5 

1.6 �°�Á���°��µ¦ª·�´¥ 

  �¼o�¸É¤µ¦́��¦·�µ¦Ä�Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦��¸É�o°��µ¦Á¡·É¤
��µ��°����·Êª��´Ê�Á¡«�µ¥Â¨³Á¡«®�·���Îµ�ª��������°µ¥»¦³®ªnµ����-����e�Ã�¥�³Å�o¦́��µ¦
¦́�¬µÂ¨³�·��µ¤�¨�µ¦¦́�¬µ°¥nµ��n°Á�ºÉ°��µ��16 ­´��µ®r��¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��
�¦»�Á�¡¤®µ��¦�Ã�¥ª́��¨�µ��µ¦�¦³Á¤·��µ�£µ¡�nµ¥�Â¨³�µ��¨o°��¥µ¥�Îµ¨´�­¼�ª́���µ��°�
Á­o����´Ê�®¤� 

1.7 �¦³Ã¥��r�̧É�µ�ªnµ�³Å�o¦́�Ä��µ¦ª·�´¥� 

1.7.1 Á¡ºÉ°Á�}�Â�ª�µ�Á¨º°�Ä®¤nÄ��µ¦¦́�¬µ�¼o�¸É¤¸£µª³���·Êª�µ�®¦º°¦nª��·����· 
1.7.2 Á¡ºÉ°Á�}��o°¤¼¨¡ºÊ��µ�Ä��µ¦«¹�¬µª·�́¥­Îµ®¦́��¼o�¸É¤¸£µª³�¤¦nª�®¦º°�¤�µ��µ�

�¦¦¤¡´��»r�Ä�°�µ�� 



 

 
���¸É�� 

���ª�ª¦¦��¦¦¤ 

Ä��µ¦ª·�́¥�¦́Ê��̧Ê��¼oª·�́¥Å�o«¹�¬µÁ°�­µ¦Â¨³�µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°��Â¨³Å�o�ÎµÁ­�°�µ¤®́ª�o°
�́��n°Å��̧Ê 

2.1 �µ¥ª·£µ��°�Á­o��¤Â¨³�� 
2.2 £µª³���·Êª¦nª�®¦º°�µ� 
2.3 ¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 
2.4 ¥µ�3% Å¤�°��·�·¨�Ã¨�´É� 

2.1 �µ¥ª·£µ��°�Á­o��¤Â¨³�� 

Á­o��¤Â¨³��¤¸®�oµ�¸ÉÂ¨³���µ��¸É­Îµ�´�®¨µ¥�¦³�µ¦�Á�n�����j°�°́��¦µ¥�µ�­µ¦Á�¤¸
Â¨³�µ��µ¥£µ¡��j°��´��µ¦­¼�Á­¸¥�ªµ¤¦o°���nª¥Ä�Á¦ºÉ°��µ¦®¨´É�­µ¦�µ��n°¤Á®�ºÉ°�(sweat 
gland) Â¨³��n°¤Å�¤´� (sebaceous gland) (Paus & Cotsarelis, 1999) �°��µ��̧Ê¥´�¤¸���µ�­Îµ�´�
Ä��µ¦�·��n°­ºÉ°­µ¦�´Ê��µ��oµ��µ¥£µ¡Â¨³�·�Ä�¦ª¤�¹�­´��¤�(physical and psychosocial 
communication) �°��µ��̧Ê¥´�Á�}�­´�¨´�¬�r�¸ÉÂ­��°°��¹���ªµ¤°n°�Á¥µªr�­»�£µ¡�̧�¦ª¤�¹��ªµ¤
�¹��¼��µ�Á¡«� 

�{�®µ�¤®¦º°��¦nª��µ��Á�}��{�®µ�¸É¤´��³Å�o¦́��µ¦�¦³Á¤·��¸É�ÉÎµÁ�·�Å��Ä��oµ�
�¨�¦³���n°��ªµ¤Á�ºÉ°¤´É�Ä���Á°����·­´¤¡´��r�n°�»��¨£µ¥�°��¦ª¤�¹��ÎµÂ®�n�®�oµ�¸É�µ¦�µ�
£µ¥Ä�­´��¤�(Krause & Foitzik, 2006) 

Á­o��¤��®�́�«¦̧¬³����·Êª�Â¨³���µ�¤¸¨´�¬�³�¥µª�®�µ�¤¸Á¤�́¨¨µ�(medulla) Â¨³�¤¸­¸
Á�o¤�(pigmented)�Á¦̧¥�¨´�¬�³�́��¨nµªªnµ�Á�°¤·�́¨�Â±¦r�(terminal hair) Ä���³�¸É�¦·Áª�¨Îµ�́ª�³��
�¨»¤Å��oª¥Á­o����¸É¤¸¨´�¬�³�­´Ê���µ��­¸°n°��(unpigmented) Á¦̧¥�ªnµ�ª·¨¨´­�Â±¦r�(vellus hair)  

ª��¦�¸ª·��°�Á­o��¤Â¨³���Â�n�Å�oÁ�}��3 ¦³¥³Ä®�n��º°�¦³¥³°�µÁ���(anagen phase) 
Á­o��¤¤¸�µ¦�°�¥µª°¥nµ�¦ª�Á¦ÈªÂ¨³�n°Á�ºÉ°�Ã�¥�³Á�}�Á­o��¤�¸É¤¸��µ�Ä®�n�®�µ�­¸Á�o¤�Â¨³¤¸

id2271781 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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�Îµ�ª�¤µ��¸É­»���®�́�«¦̧¬³�Ã�¥¡�Å�o�¦³¤µ��85-90% Á­o��¤�¸É°¥¼nÄ�¦³¥³�̧Ê�³¤¸°µ¥»Á�¨¸É¥
�¦³¤µ���-���e�Á¤ºÉ°­·Ê�­»�¦³¥³�̧Ê��³Á�oµ­¼n¦³¥³��µ�µÁ���(catagen phase) Á­o��¤�³®¥»�Â�n��́ª
Â¨³¤¸�µ¦�µ¥�(apoptosis��Á�·��µ¦®��́ª�°��»n¤�¸É¦µ��¤��dermal papilla) ¦³¥³�̧Ê�³¤¸�Îµ�ª��o°¥
�¸É­»��¦³¤µ��2% Â¨³°¥¼nÄ�¦³¥³�̧ÊÁ¡¸¥�Â�n���­´��µ®r��µ��́Ê��³Á�oµ­¼n¦³¥³Á�Ã¨Á���(telogen  phase) 
�¹É�Á�}�¦³¥³¡´��Á­o��¤Ä�¦³¥³�̧Ê�³Å¤n¤¸�µ¦Á�¨¸É¥�Â�¨��Ã�¥Á­o��¤Ä�¦³¥³�̧Ê¡�Å�o�¦³¤µ��10% 
Â¨³°¥¼nÄ�¦³¥³�̧Ê�¦³¤µ��2-4 Á�º°���µ��́Ê��³Á¦·É¤Á�oµ­¼nª��¦°�µÁ��Ä®¤n�(Wosicka & Cal, 2009) 

��·��°�¦¼�»¤��Â�n�Å�oÁ�}��2 ��·���º°� 
1. �¤�¸ÉÅ¤n�¹Ê��n°±°¦rÃ¤�Â°�Ã�¦Á����androgen-independent hair) Å�oÂ�n����·Êª, ���µ� 
2. �¤�¸É�¹Ê��´�±°¦rÃ¤��(hormone-dependent body regions) Å�oÂ�n��¤��«¦̧¬³��®�ª���

��®�oµ°�����¦́�Â¦o�Â¨³���¦·Áª�®́ª®�nµª�(Wosicka & Cal, 2009) 
�ªµ¤¥µª�°�Á­o��¤�³�¼��Îµ�´�Ã�¥¦³¥³°�µÁ���(anagen phase) �¹É�¤¸�ªµ¤Â���nµ��´�

Ä�Â�n¨³�¦·Áª��Ã�¥�¸É��®�́�«¦̧¬³��³¤¸°́�¦µ�µ¦�°�¥µª°¥¼n¦³®ªnµ��0.3-0.5 ¤·¨¨·Á¤�¦�n°ª́��Â¨³
¤¸°µ¥»Á�¨¸É¥�¦³¤µ��2-6 �e�Ä���³�¸É��¦·Áª��·Êª��³¤¸¦³¥³°�µÁ���Á¡¸¥��2-3 Á�º°��¦³¥³�µ�µÁ����-
��­´��µ®r�Ä���³�¸É�¦³¥³Á�Ã¨Á��¥µª�µ��¹��5�Á�º°���¹�Á�}�­µÁ®�»�¸É�ÎµÄ®o���·Êª¤¸�ªµ¤¥µª­´Ê�
�ªnµ�¦·Áª�Á­o��¤�(Paus & Cotsarelis, 1999; Saitoh, Uzuka & Sakamoto, 1970) 
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�µ� Paus, R. & Cotsarelis, G.�����������The biology of hair follicles.��The New England  
Journal of Medicine, ������, ���-���� 

£µ¡�̧É�2.1  ¨´�¬�³ª��¦�¸ª·��°�Á­o��¤ 

2.2 £µª³���·Êª¦nª�®¦º°�µ� 

���·Êª��Ä�®�oµ�Îµ®�oµ�¸ÉÁ­¤º°�Á�}��¦°�Ä®o�´�Ä�®�oµ�¦nª¤�´���ª��µ��¤¼��¦·¤ e�µ��
�µ��Â¨³�Â�ª�¤��¹É�Â­��°°��¹�¨´�¬�³Ä�®�oµ�¸ÉÁ�¡µ³Ä�Â�n¨³�»��¨��Law,��������¼o�¸É¤¸���·Êª



 9 
 

�µ�®¦º°Å¤n¤¸���·Êª°µ��³¦¼o­¹��µ��ªµ¤¤´É�Ä�Â¨³¤¸�¨�¦³���n°­£µ¡�·�Ä�­n��¨Å�¥´�
�»�¨·�£µ¡Á�}�°¥nµ�¤µ��(International society of hair restoration surgery, 2010)  

���·Êª¥´��Îµ®�oµ�¸É¦nª¤�´�°ª́¥ª³°ºÉ��Ç���Ä�®�oµ�Ä��µ¦Â­��°°��¹�°µ¦¤�r�nµ�Ç�Á�n��
�ªµ¤Á�¦̧¥��Ã�¦���´�ª¨Ä���¦³®¨µ�Ä��Ä��¼o®�·��·¥¤Á�¸¥��·ÊªÁ¡ºÉ°�ªµ¤­ª¥�µ¤��¹É�Ä�Â�n¨³¥»�
­¤´¥�È�³¤¸¦¼�Â���¸ÉÂ���nµ��´�°°�Å� 

­µÁ®�»�°����·Êª¦nª�®¦º°�µ�¤¸�oª¥�´�®¨µ¥­µÁ®�»�Å�oÂ�n 
1. °»�´�·Á®�»�nµ��Ç��physical trauma) Á�n���µ��­µ¦Á�¤¸�(chemical)��°»�®£¼¤·�(thermal)�

®¦º°��¦³Â­Å¢¢jµ�(electrical burns) 
2. Ã¦��µ�°µ¥»¦�¦¦¤�nµ�Ç�Á�n��Ã¦��·�Á�ºÊ°�nµ��Ç�Ã¦�Å�¦°¥�r�(thyroid),��·¢d¨·­�

(syphilis),�Ã¦�Á¦ºÊ°��(leprosy), Ã¦�Á°­�Â°¨�°̧�(SLE), Ã¦�°³Ã¨¡¸Á�¸¥�Â°Á¦̧¥�µ�(alopecia areata) 
Â¨³Ã¦��nµ��µª�(vitiligo) 

3. ���·Êª�µ��µ�¡´��»�¦¦¤ 
4. �µ¦�°����¦·Áª��·Êª¤µ�Á�·�Å��(overplucking) (International society of hair 

restoration surgery, 2010; Kunin, n.d.) 
5. Ã¦��°��¤��Á°��(trichotillomania) 
6. �µ��µ¦¦́�¬µ�oª¥¦́�­¸¦́�¬µ®¦º°�µ¦�nµ�́��(radiation therapy, chemotherapy, surgical 

removal of tumor) (International society of hair restoration surgery, 2010) 
7. �µ��µ¦Å�o¦́�¥µ�µ��¦³Á£��Á�n��¥µ¦́�¬µ�ªµ¤�́���¥µ�oµ�£µª³�¹¤Á«¦oµ��¥µ�´��´��

¦ª¤�¹��¥µÂ�o°́�Á­��(Kunin, n.d.) 
Ä��µ���°µ�Å¤n¤¸£µª³���·Êª�µ�®¦º°¦nª��Â�n�È¥´�¤¸�ªµ¤�o°��µ¦�¸É�³Á¡·É¤�¦·¤µ�Â¨³

�ªµ¤®�µÂ�n��°����·ÊªÁ¡ºÉ°Á®�»�¨�µ��oµ��ªµ¤­ª¥�µ¤��¹É��¼o®�·�Â¨³�¼o�µ¥�nµ��È¤¸¨´�¬�³��
�·Êª�¸É¤¸�ªµ¤Â���nµ��´�Ã�¥�¼o®�·��³¤¸¨´�¬�³Ã�o�¤µ��ªnµ�­nª��¼o�µ¥�³¤¸¨´�¬�³Á�}�Á­o��¦�
¤µ��ªnµ�(Schreiber et al., 2005) 

�µ¦¦́�¬µ�¼o�iª¥�¸É¤¸£µª³���·Êª¦nª�®¦º°�µ��́Ê��Á�o��µ¦¦́�¬µÃ¦��µ�°µ¥»¦�¦¦¤�¸É¤¸°¥¼nÄ®o�̧
�¹Ê��¦ª¤�¹��µ¦Å�o¦́��µ¦�¦¹�¬µ�µ��·�Â¡�¥rÄ��¦�¸�¸É�¼o�iª¥Á�}�Ã¦��trichotillomania Ä��¦�¸�¸É¤¸
�ªµ¤¦»�Â¦�¤µ� �µ¦¦́�¬µ�oª¥�µ¦�nµ�́�®¦º°�µ¦�¨¼����·Êª�(eyebrow hair restoration) Á�}�°̧�
�µ�Á¨º°�®�¹É��Â�n�o°��Îµ£µ¥Ä�o�µ¦�¼Â¨�°�Â¡�¥rÁ�¡µ³�µ�Á�ºÉ°��µ�°µ��n°Ä®oÁ�·�£µª³Â�¦��o°�
�nµ��Ç��µ¤¤µÅ�o�Á�n���·ª®�́��ª¤��·�Á�ºÊ°�Â�¨Á�}��°��¦·Áª��·ª®�́��(International society of hair 
restoration surgery, 2010) 
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­Îµ®¦́��µ¦¦́�¬µ�oª¥�µ¦Ä�o¥µ�µ��{��»�´��¥´�Å¤n¤¸¥µ�¸ÉÅ�o¦́��µ¦¦́�¦°�®¦º°Á�}�¤µ�¦�µ�
Ä��µ¦�¦³�»o��µ¦Á�·�Ã��°����·Êª�Ã�¥�´ÉªÅ�¤´�Ä�o¥µ�µ�¸É�¦³�»o��µ¦Á�·�Ã��°�Á­o��¤®¦º°���
­nª�¥µ¦́��¦³�µ�Å¤n¡�ªnµ¤¸���µ�Ä��µ¦Ä�o�¦³�»o��µ¦Á�·�Ã��°����·Êª 

2.3 ¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�́É��(0.3% bimatoprost lotion) 

�́�Á�}�¥µÄ��¨»n¤�prostamide �ºÉ°�µ�ª·�¥µ«µ­�¦r�º°�(Z)-7-[(1R,2R,3R,5S)-3,5-dihydroxy-2-
[(1E,3S)-3-hydroxy-5-phenyl-1-pentenyl]cyclopentyl]-5-N-ethylheptenamide ¤¸Ã�¦�­¦oµ��µ�Á�¤¸
Á®¤º°�¡¦°­�µÂ���·��(PGF2á , prostaglandin analog) (Eisenberg, Toris & Camras, 2002) 
�ÊÎµ®�́�Ã¤Á¨�»¨�415.58 ­¼�¦Ã¤Á¨�»¨�º°�C25H37NO4  

 

£µ¡�̧É������­¼�¦Ã�¦�­¦oµ��µ�Á�¤¸�°�¥µÅ�¤µÃ�¡¦°­ 

¤¸�µ¦Ä�o�´ÉªÃ¨��́Ê�Â�n�e���«��������ªµ¤�¨°�£́¥Â¨³�¦³­·��·£µ¡�°�¥µ�0.3%�Å�¤µÃ�
¡¦°­�(Food and Drug Administration, n.d.) Ä��µ¦¨��ªµ¤�́�£µ¥Ä�¨¼��µ¤¸Â­��ÅªoÄ��µ�ª·�́¥
°¥nµ��n°Á�ºÉ°��¥µ�¼��Îµ¤µÄ�oÁ�}�¥µ®¥°��µÄ��µ¦¦́�¬µ�¼o�iª¥Ã¦��o°®·��(glaucoma) �¹É�Å�o
�¨�µ¦¦́�¬µÄ��µ¦¨��ªµ¤�́�¨¼��µÅ�oÁ�}�°¥nµ��̧� 

�¨Å�Ä��µ¦¨��ªµ¤�́�¨¼��µ�Á�·��µ��µ¦�¸É¥µÅ�¨�°́�¦µ�µ¦­¦oµ��ÊÎµ£µ¥Ä�¨¼��µ�
(aqueous humor) Â¨³Á¡·É¤�ªµ¤­µ¤µ¦�Ä��µ¦­n��nµ��ÊÎµ£µ¥Ä�¨¼��µ°°�Å��µ� trabecular 
meshwork, uveoscleral outflow pathway Â¨³¥´�¨��ªµ¤�́�£µ¥Ä��episcleral veins (Yoelin, Walt 
& Earl, 2010) Ã�¥�¸É¤¸�¨�oµ�Á�¸¥��ÉÎµ�Â¨³�¼o�iª¥­nª�Ä®�n­µ¤µ¦����n°°µ�µ¦�oµ�Á�¸¥�Å�o� 
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�¨�oµ�Á�¸¥��¸É¡�­nª�Ä®�n�°��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­Ä��µ¦¨��ªµ¤�́��µÁ�}�
�¨�oµ�Á�¸¥�Á�¡µ³�¸É�Å�oÂ�n�°µ�µ¦�´��µ�(itching sensation in the eyes), �µÂ���(conjunctival 
hyperemia) ¡�Å�o�¦³¤µ��4% (Food and Drug Administration, n.d.), �µÂ®o��(eye dryness) �¹É�
¡�Å�o�n°¥Á�}��3 °́��́�Â¦� (Yoelin, et al., 2010)�°µ�µ¦�oµ�Á�¸¥�°ºÉ��Ç��¸É°µ�¡�Å�o�º° uveitis, iris 
pigmentation, cystoid macular edema, provocation of herpetic eye disease, periocular skin 
pigmentation�(Eisenberg et al., 2002; Kroll & Schuman, 2001; Centofanti et al., 2006; Hart & 
Shafranov, 2003; Doshi, Edward & Osmanovid, 2006; Chen, Wells & Craig, 2004; Tosti, Pazzaglia, 
Voudouris & Tosti, 2004) °µ�µ¦�́��¨nµª­µ¤µ¦�®µ¥Å�Å�oÁ°�£µ¥®¨´�®¥»�¥µ�¥�Áªo��iris 
pigmentation �¹É�°µ�Á�·��µª¦Å�o 
  Hypertrichosis of the eyelashes Á�}�°µ�µ¦�oµ�Á�¸¥��¸É¡�Å�o�n°¥Ä��¼o�¸ÉÄ�o¥µ�0.3% Å�¤µÃ�
¡¦°­�Å�o¤¸¦µ¥�µ��µ¦Á�·�°¥nµ��n°Á�ºÉ°���n°¤µ°��r�µ¦°µ®µ¦Â¨³¥µ�°��¦³Á�«­®¦́�°Á¤¦·�µ�
¦́�¦°�Ä®oÄ�o¦́�¬µÁ¡·É¤�ªµ¤¥µªÂ¨³�ªµ¤®�µÂ�n�Ä®o�´����µ�Ä���µ��ªµ¤Á�o¤�o��0.3 
¤·¨¨·�¦́¤�¤·¨¨·¨·�¦ (Food and Drug Administration, n.d.) 
  ¥´�Å¤n�¦µ��¨Å�Â�n�´�Ä��µ¦Á¡·É¤�ªµ¤¥µªÄ®o�´����µ�Â�nÁ�ºÉ°ªnµÁ�·��µ��µ¦�¸É¥µÁ¡·É¤
¦³¥³Áª¨µÄ®oÁ­o���°¥¼nÄ�¦³¥³°�µÁ��¥µª�µª�¹Ê��(prolong anagen phase) Â¨³��¦³�»o�Ä®o¦¼�»¤��
�µ�¦³¥³Á�Ã¨Á��Á�oµ­¼n¦³¥³°�µÁ��Å�oÁ¦Èª�¹Ê��(stimulate follicle to enter anagen from telogen 
phase) (Yoelin et al., 2010) 
  �µ¦�¸É���µ�Îµ�¹Ê��Á�ºÉ°ªnµÁ�·��µ���µ¦Á¡·É¤Á¤È�­¸�(melanin content) Ã�¥�¸ÉÅ¤nÅ�oÁ¡·É¤�Îµ�ª�
Á�¨¨r­¦oµ�Á¤È�­¸�(melanocytes) Â�n°¥nµ�Ä��(Yoelin et al., 2010) 
  �µ¦�¼��¹¤£µ¥®¨´��µ��µ¦®¥°��µ�¡�ªnµ¦³�́�¥µ­¼�­»�Ä�Á¨º°��(blood concentration 
peak) £µ¥Ä��10 �µ�¸�Â¨³¨�¦³�́��ÉÎµ¨����¦ª�Å¤n¡�£µ¥Ä��1.5 �´ÉªÃ¤��Å¤n¡�ªnµ¤¸�µ¦­³­¤¥µ
Ä�°ª́¥ª³�nµ��Ç��µ¤¦³�� 
  Á¤�µ�°¨·­¤r�(metabolism) �°�¥µÁ�·��¸É�́��Ã�¥��ª��µ¦�oxidation, N-deethylation, 
glucuronidation ­nª��µ¦�Îµ�́�°°�¡�ªnµ¦³�́��µ¦�Îµ�́�¥µÄ�Á¨º°�¤¸�nµ°¥¼n�¸É�1.5 ¨·�¦��´ÉªÃ¤��
�·Ã¨�¦́¤�¥µ�¼��´��µ��{­­µª³Â¨³°»��µ¦³�Á�nµ�´��67% Â¨³�25% �µ¤¨Îµ�́� (Food and Drug 
Administration, n.d.) 
  ¤¸�µ¦�Îµ¤µÄ�oÁ�¦̧¥�Á�¸¥��´�¥µ®¨°�Ã�¥�µ¦�µ�¸É�¦·Áª�Á�¨º°��µ���Ä��¨»n¤��Å�o�19 
���¡�ªnµ¥µÅ�¤µÃ�¡¦°­�­µ¤µ¦��¦³�»o��µ¦Á�·�Ã��°����µÅ�o�̧�ªnµ¥µ®¨°���¸É¦³¥³Áª¨µ�6 
­´��µ®r°¥nµ�¤¸�́¥­Îµ�´��(P<.001) (Wester, Lee & Shi, 2010) 
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  �µ¦�Îµ¤µÄ�o�´��¦·Áª�Á­o��¤®¦º°��­nª�°ºÉ��Å�o¤¸�µ¦��¨°�Ã�¥�¥¼Ã���·¤�¦·��°́¨Á�·¦r��
Â¨³�­Á�¤�µ��r��Uno, Zimbric, Albert & Stjernschantz) Ã�¥Ä�o¥µ�latanoprost �¹É�Á�}�¥µÄ��¨»n¤
Á�̧¥ª�´�Å�¤µÃ�¡¦°­���¨°��´�¨·�ª°��macaque model of androgenetic alopecia ¡�ªnµ�µ¦
¦́�¬µ�¸É�ªµ¤Á�o¤�o��50 Å¤Ã�¦�¦́¤��¤·¨¨·¨·�¦�ª́�¨³����¦́Ê���µ����Á�º°���ÎµÄ®oÁ�·��µ¦Á�¦·��°�
Á­o��¤Å�oÁ¨È��o°¥�Ä���³�¸É�ªµ¤Á�o¤�o��500 Å¤Ã�¦�¦́¤��¤·¨¨·¨·�¦�ª́�¨³����¦́Ê���µ����Á�º°���Îµ
Ä®oÁ�·��µ¦Á�¦·��°�Á­o��¤Å�oÁ�n��´��ªnµ�(Uno, Zimbric, Albert & Stjernschantz, 2002) 

Ã�¥�¨Å��¸ÉÁ�ºÉ°ªnµ�ÎµÄ®o¦³¥³Áª¨µÁ­o���°¥¼nÄ�¦³¥³°�µÁ��¥µª�µ��¹Ê��Â¨³��¦³�»o�Ä®o 
¦¼�»¤���µ�¦³¥³Á�Ã¨Á��Á�oµ­¼n¦³¥³°�µÁ��Å�oÁ¦Èª�¹Ê���¼oª·�́¥�¹�¤¸Â�ª�·�Ä��µ¦¦́�¬µ£µª³����·Êª
�µ��Ã�¥�ÎµÅ�¤µÃ�¡¦°­¤µ�µÁ�¦̧¥�Á�¸¥��´�¥µÅ¤�°��·�·¨��¹É�Á�}�¥µ�µ¤µ�¦�µ�Ä��µ¦¦́�¬µ
£µª³�¤�µ��µ��¦¦¤¡´��»r��¨�µ¦��¨°��¸ÉÅ�o°µ��ÎµÅ�­¼n�µ¦¡´��µ¥µ­Îµ®¦́�¦́�¬µ�¼o�¸É¤¸£µª³��
�·Êª�µ����o°��µ¦¤¸���·Êª�¸É®�µ�¹Ê��¦ª¤�¹��µ¦¡´��µ¥µ­Îµ®¦́�Ä�oÄ��µ¦¦́�¬µ£µª³�¤�µ��µ�
�¦¦¤¡´��»r�n°Å�Ä�°�µ�� 

2.4 ¥µ�3% Å¤�°��·�·¨�Ã¨�́É� (3% minoxidil lotion) 

Á�·¤Á�}�¥µ¦́��¦³�µ��¸ÉÄ�oÄ��µ¦¦́�¬µÃ¦��ªµ¤�́�Ã¨®·�­¼��Ã�¥�¨Å��µ¦°°�§��·Í�Îµ
Ä®o®¨°�Á¨º°��¥µ¥�́ª��¹É�¡�¤¸�¨�oµ�Á�¸¥�Á�·��¹Ê�£µ¥®¨´�¦́��¦³�µ�¥µ��º°�ÎµÄ®o���µ¤¦nµ��µ¥¤¸
�Îµ�ª�Á¡·É¤¤µ��¹Ê���¹É��³�¨´�­¼n£µª³���·£µ¥Ä���-��Á�º°�®¨´��µ�®¥»�¥µ�(Paus & Cotsarelis, 
1999) 

 

£µ¡�̧É������­¼�¦Ã�¦�­¦oµ��µ�Á�¤¸�°�Å¤�°��·�·¨ 
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�µ��µ¦�¸É¡�ªnµÅ¤�°��·�·¨�ÎµÄ®o¤¸�µ¦Â�n��´ªÂ¨³�µ¦Á�¦·��(proliferation and 
differentiation) �°��follicular keratinocyte �ÎµÄ®o¦³¥³°�µÁ��°¥¼nÅ�o�µ��¹Ê���¹�Å�o¤¸�µ¦¡´��µ�Îµ�
Å¤�°��·�·¨�¤µÄ�oÄ�¦¼�Â��¥µ�µ��¸É�ªµ¤Á�o¤�o���% Ä��µ¦¦́�¬µ£µª³�¤¦nª�®¦º°«¦̧¬³¨oµ���n°¤µ
¡�ªnµ�µ¦Ä�o�ªµ¤Á�o¤�o��¸É­¼��¹Ê��ÎµÄ®oÅ�o�¨�¸É¤µ��¹Ê���¹�¤¸�µ¦¡´��µÄ®oÄ�o�¸É�ªµ¤Á�o¤�o��5% 
­Îµ®¦́�¦́�¬µ£µª³�¤�µ��µ��¦¦¤¡´��»rÄ�Á¡«�µ¥�Â¨³�ªµ¤Á�o¤�o��2% Ä�Á¡«®�·� 

¡�ªnµ�µ¦Ä�oÅ¤�°��·�·¨Ä��¼o�iª¥�µ¥�¸É¤¸£µª³�¤�µ��µ��¦¦¤¡´��»r�Ã�¥�µ�¸É�ªµ¤Á�o¤�o��
�% Á�}�Áª¨µ����­´��µ®r�­µ¤µ¦�Á¡·É¤�Îµ�ª�Á­o��¤�¸ÉÅ¤nÄ�nª·¨¨´­Å�o�¹�����Á­o����µ¦µ�Á���·Á¤�¦�
Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¥µ®¨°��¹É�Á¡·É¤Á¡¸¥����Á­o����µ¦µ�Á���·Á¤�¦�(Sadro et al., 2003) 

�¨Å��µ¦°°�§��·Í�°�¥µ�Á�ºÉ°ªnµ�Á�·��µ��µ¦�ÎµÄ®o®¨°�Á¨º°��¥µ¥�́ª�Â¨³Á�d��potassium 
channels �¹É��ÎµÄ®o°°��·Á���Á¨º°��Â¨³­µ¦°µ®µ¦�Å�¥´�¦µ��¤Å�o¤µ��¹Ê��Â¨³¥´��ÎµÄ®o¦µ��¤Ä�
¦³¥³Á�Ã¨Á��Á�·��µ¦®¨»�¦nª���ÎµÄ®oÁ�·��µ¦­¦oµ�Á­o��¤Ä®¤n¦³¥³°�µÁ���µ¤¤µ (Wester, Maibach, 
Guy, Novak, 1984) 

�¨�oµ�Á�¸¥��¸É¡��µ��µ¦�µ¥µ�º°�®�́�«¦̧¬³Â®o��¦́�Â���·ª®�́�°́�Á­��(contact dermatitis)�
Â­�¦o°�Ä��¦·Áª��¸É�µ¥µÅ�o��°��µ��̧Ê¥´�­µ¤µ¦�¡��¤¦nª��µ��µ¦�µ¥µÅ¤�°��·�·¨Ä��nª�Â¦�
Å�oÁ�n��´��(Wosicka & Cal, 2009) �¹É�Á�·��µ��µ¦�¸É¥µÅ��ÎµÄ®o¦µ��¤¦³¥³Á�Ã¨Á��Á�·��µ¦®¨»�
¦nª���n°��¸É�³¤¸�µ¦­¦oµ�Á­o��¤Ä®¤n�µ¤¤µ 

�{��»�´�¤¸�µ¦�Îµ¥µ¤µÄ�o°¥nµ�Â¡¦n®¨µ¥Ä��µ¦¦́�¬µ�¼o�¸É¤¸£µª³�¤�µ�®¦º°«¦̧¬³¨oµ��Ã�¥
Ä�o�¸É�ªµ¤Á�o¤�o�Â���nµ��´��́Ê�Â�n��-�% Ã�¥�µª́�¨³����¦́Ê��Â¨³Â�n¨³�¦́Ê�Ä®o¥µ°¥¼n�¸É«¦̧¬³�µ����
�´ÉªÃ¤��n°��³�Îµ�µ¦¨oµ�®�́�«¦̧¬³��°��µ��̧ÊÅ�o¤¸�µ¦�Îµ¤µ�¨¼����·Êª°¥nµ�Â¡¦n®¨µ¥��¼oª·�́¥Å�o�Îµ
Å¤�°��·�·¨�¸É�ªµ¤Á�o¤�o���% ¤µÄ�oÄ��µ¦ª·�́¥�¦́Ê��̧Ê�Á¡ºÉ°Á�¦̧¥�Á�¸¥��´��¦³­·��·£µ¡Ä��µ¦
�¦³�»o����·Êª�°�¥µ�0.3%�Å�¤µÃ�¡¦°­ 

�¹É��¨�¸ÉÅ�o�µ��µ¦��¨°��̧Ê�³�ÎµÅ�­¼n�µ¦¡´��µ�µ¦¦́�¬µ�¼o�iª¥�¸É¤¸£µª³���·Êª�µ�®¦º°
¦nª��n°��¸É�³�o°��Îµ�µ¦¦́�¬µ�oª¥ª·�¸�µ¦�nµ�́��¨¼�Á­o����¦ª¤�¹�Á�}�Â�ª�µ��¸É­Îµ�´�Ä��µ¦
¡´��µ¥µÄ®¤nÄ��µ¦�Îµ¤µ¦́�¬µ�¼o�iª¥�¸É¤¸�{�®µ�¤¦nª�®¦º°�¤�µ��n°Å�Ä�°�µ�� 



 

 
���¸É�� 

¦³Á�¸¥�ª·�¸ª·�́¥ 

3.1 � »̈n¤Á�jµ®¤µ¥Ä��µ¦ª·�´¥ 

3.1.1 �¦³�µ�¦ 
�¼o�¸É�o°��µ¦¤¸���·Êª�¸É®�µÂ¨³¥µª�¹Ê��®¦º°�o°��µ¦¦́�¬µ£µª³���·Êª�µ��Å¤n�Îµ�´�Á¡« 

3.1.2 �¨»n¤�´ª°¥nµ� 
�¼o�¸É¤µ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦��´Ê�Á¡«�µ¥Â¨³

Á¡«®�·���Îµ�ª��30 �� 

3.2 �µ¦�Îµ�ª���µ��´ª°¥nµ� 

  Ä��µ¦ª·�́¥�̧Ê�Îµ�ª�®µ��µ��¨»n¤�́ª°¥nµ��(Wester et al., 2010) Ã�¥Ä�o­¼�¦ 
    n  =  Zá 2ó2 , á=0.05 
                d2  

       ó =  1.2�   
  d �·�Â���oª¥�7% �°��nµÁ�¨¸É¥�ªµ¤®�µÂ�n��°�Á­o����´Ê�®¤�Á�·¤�n°�¦́�¬µÁ�nµ�´� 
   0.07 * 6.6  =  0.462 
      n  =  (1.96) 2 (1.2) 2 / (0.462) 2 
�́��́Ê��n = 26 �� Á¡·É¤�Îµ�ª��¦³�µ�¦Á�ºÉ°��µ�°µ��µ��µ¦�·��µ¤¦́�¬µ�°̧��10%��́��́Ê�

�Îµ�ª��¨»n¤�́ª°¥nµ��¸ÉÄ�oÄ��µ¦ª·�́¥�̧ÊÁ�nµ�´��30 ���(n=30) 
 
 

id2249031 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 
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3.3 ¦¼�Â���µ�ª·�´¥ 

 Randomized, Double-blind controlled clinical trial 

3.4 �µ¦Á º̈°�� »̈n¤�´ª°¥nµ� 

3.4.1 Á���r�´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Á�oµ¦nª¤�µ¦ª·�´¥�(Inclusion criteria) 
3.4.1.1 Á¡«�µ¥Â¨³®�·� 
3.4.1.2 °µ¥»�́Ê�Â�n���-����e 
3.4.1.3 ¤¸­»�£µ¡Â�È�Â¦� Å¤n¤¸Ã¦��¦³�Îµ�́ª 
3.4.1.4 �o°��µ¦¤¸Á¡·É¤��µ����·Êª�®¦º°�o°��µ¦¦́�¬µ£µª³���·Êª�µ� 
3.4.1.5 ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä��Â¨³¨�¨µ¥¨´�¬�r°́�¬¦Ä�Ä�

¥·�¥°¤¦́��µ¦¦́�¬µ 

3.4.2 Á���r�´�°°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�(Exclusion criteria) 
3.4.2.1 ®�·��́Ê��¦¦£r�®¦º°�Ä®o�¤¨¼� 
3.4.2.2 �¼o�¸É¤¸�¦³ª́�·°»�´�·Á®�»®¦º°Å¢Å®¤o�¸É�ÎµÄ®oÁ�·�Â�¨Á�}�Ä��¦·Áª��·Êª 
3.4.2.3 �¼o�iª¥�¸É¤¸�ªµ¤�·����·�°��°��¤�́ªÁ°��(trichotillomania) 
3.4.2.4 �¼o�¸ÉÄ�o¥µ�minoxidil �´Ê�¦¼�Â��¥µ¦́��¦³�µ�®¦º°¥µ�µ�£µ¥Ä����Á�º°���n°�

Á�oµ¦nª¤�µ¦ª·�́¥ 
3.4.2.5 �¼o�¸É¦́��¦³�µ�¥µ�finasteride £µ¥Ä��� Á�º°���n°�Á�oµ¦nª¤�µ¦ª·�́¥ 
3.4.2.6 �¼o�¸ÉÄ�o¥µ�¦³�»o��µ¦Á�¦·�Á�·�Ã��°�Á­o��¤®¦º°����´Ê�¦¼�Â��¥µ¦́��¦³�µ�

®¦º°¥µ�µ�£µ¥Ä��6 Á�º°���n°�Á�oµ¦nª¤�µ¦ª·�́¥ 
3.4.2.7 Á�¥Å�o¦́��µ¦¦́�¬µ�oª¥�µ¦�nµ�́��¨¼����·Êª¤µ�n°� 
3.4.2.8 Á�¥Å�o¦́��µ¦¦́�¬µ�oª¥�Chemotherapy, Radiation therapy�¤µ�n°�  

3.5 Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ¦ª·�´¥ 

3.5.1 0.3% Bimatoprost lotion 
3.5.2 3% Minoxidil lotion 
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3.5.3 Videodermoscopy Dino-Pro® �Îµ¨´��¥µ¥����Á�nµ 
3.5.4 ��¨o°��·�·�°¨�Canon G11 
3.5.5 Á°�­µ¦°�·�µ¥�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦ª·�́¥ 
3.5.6 Ä�¥·�¥°¤¦́��µ¦¦́�¬µÂ¨³Á�oµ¦nª¤Ã�¦��µ¦ 
3.5.7 Ä�Á�È��o°¤¼¨�°��µ¦¦́�¬µ 

3.6 �́Ê��°��µ¦�ÎµÁ�·��µ�ª·�´¥ 

3.6.1 �´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¤�o°�Îµ®���oµ��o� 
3.6.2 Ä®o�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦��·�´�·�Îµ�ªµ¤Á�oµÄ�Â�n�¼oÁ�oµ¦nª¤Ã�¦��µ¦ 
3.6.3 �¼oÁ�oµ¦nª¤Ã�¦��µ¦¨�¨µ¥¨´�¬�r°́�¬¦¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦�(inform consent) 
3.6.4 �´��¦³ª́�·�o°¤¼¨�´ÉªÅ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦¦ª¤�¹��¦³ª́�·Â¡o¥µÂ¨³Ã¦��¦³�Îµ�́ª 
3.6.5 �¦ª�¦nµ��µ¥Á¡ºÉ°�¦³Á¤·��¼�¦·Áª��·Êª�Á¡ºÉ°�¼¦°¥Â�¨Á�}��®¦º°�Ã¦��¸É�³¤¸�¨�¦³��

�n°�µ�ª·�́¥ 
3.6.6 �nµ¥¦¼��oª¥�¨o°��·�·�°¨�Canon G11 �¦·Áª��·Êª�´Ê�����oµ���Îµ�ª����£µ¡�Ã�¥Á�}�

£µ¡®�oµ�¦����£µ¡��£µ¡®�oµ�oµ��oµ¥���£µ¡�Â¨³£µ¡®�oµ�oµ��ªµ���£µ¡ 
3.6.7 ª́���µ�Á­o����¦·Áª��·Êª�´Ê�­°��oµ���oª¥�Videodermoscopy Â¨³�´��¹��o°¤¼¨Á�È�

Åªo�Ã�¥ª́����·Êª�oµ�¨³�3 �»��́��̧Ê 
3.6.7.1 ¨µ�Á­o��¦�Ä�Â�ª�́Ê��µ��µ�¤»¤®́ª�µ�(medial canthal area) �¹Ê�¤µ¥´��ÎµÂ®�n�

�·Êª 
3.6.7.2 ¨µ�Á­o��¦�Ä�Â�ª�́Ê��µ��µ��»��¹É��¨µ��µ�Îµ��¹Ê�¤µ¥´��ÎµÂ®�n��·Êª 
3.6.7.3 ¨µ�Á­o��¦�Ä�Â�ª�́Ê��µ��µ�¤»¤®µ��µ�(lateral canthal area) �¹Ê�¤µ¥´�

�ÎµÂ®�n��·Êª 
3.6.8 �¼oÁ�oµ¦nª¤Ã�¦��µ¦Å�o¦́�¥µ�2 �ª��Â�n¨³�ª�°¥¼nÄ��ª��¹�­¸�µª�Â¨³¤¸�¨µ�Á�¸¥�

�°�ªnµ���oµ¥��Â¨³°̧��ª�¤¸�¨µ�Á�¸¥��°�ªnµ���ªµ��Ã�¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦�³�o°��µ¥µ�´Ê�­°�
�oµ��¸É�¦·Áª��·Êª�ª́�¨³����¦́Ê��n°��°��Ã�¥�µ�µ¤�¸É�¨µ��Îµ®���Á�}�Áª¨µ�·��n°�´�����­´��µ®r 

®¤µ¥Á®�»��µ¦�¦¦�»¥µ¨�Å�Ä��ª��³�ÎµÃ�¥Á�oµ®�oµ�¸É�¹É��³Á�}��¼o�¦¦�»Â¨³�·��¨µ�Á�¸¥�
�°�ªnµ��oµ¥�®¦º°��ªµ�Ä�Â�n¨³�»��Ã�¥Á�oµ®�oµ�¸É�¼o�¸ÉÁ�}����nµ¥¥µÄ®o�¼oÁ�oµ¦nª¤Ã�¦��µ¦��³Á�}��¼o�¸É
�´��¹�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦��Ä�Å�o¥µ��·�Ä��¸É�·Êª�oµ��oµ¥®¦º°�ªµ�Ã�¥�´Ê��°��¸É�¨nµª¤µ�´Ê�®¤��
Â¡�¥r�¸É�Îµ�µ¦ª·�́¥�³Å¤n�¦µ����¦³�´É�®¨´�Á�È��o°¤¼¨Á­¦È�­·Ê� 
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3.6.9 ¦³®ªnµ��¸É�Îµ�µ¦ª·�́¥®oµ¤Ä®o�¼o Á�oµ¦nª¤Ã�¦��µ¦�µ¥µ°ºÉ�Ä��¸É�¦·Áª��·Êª��¨°�
¦³¥³Áª¨µ�µ¦ª·�́¥ 

 

£µ¡�̧É�3.1 ��ÎµÂ®�n�Ä��µ¦ª́��·Êª�°�Â�n¨³�oµ� 

3.7 �µ¦�·��µ¤�¨�µ¦¦́�¬µ 

3.7.1 �¼oÁ�oµ¦nª¤Ã�¦��µ¦�³�o°�¤µ¦́��µ¦�·��µ¤�¨�µ¦¦́�¬µ�¸É­´��µ®r�¸É�4, 8, 12 Â¨³����
�µ¤¨Îµ�́��Á¡ºÉ°¦́�¥µÃ�¥Á�oµ®�oµ�¸É�Â¨³�¦³Á¤·��¨�oµ�Á�¸¥��°�¥µ�¦ª¤�¹��ªµ¤¦nª¤¤º°Ä��µ¦�µ¥µ
�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ 

3.7.2 Ä��µ¦�·��µ¤�¨�µ¦¦́�¬µÂ�n¨³�¦́Ê���¦³Á¤·��¨�µ� 
3.7.2.1 �nµ¥¦¼��¼oÁ�oµ¦nª¤Ã�¦��µ¦�oª¥�¨o°��·�·�°¨�Canon G11 �¦·Áª��·Êª�´Ê�����oµ��

�Îµ�ª����£µ¡�Ã�¥Á�}�£µ¡®�oµ�¦����£µ¡��£µ¡®�oµ�oµ��oµ¥���£µ¡�Â¨³£µ¡®�oµ�oµ��ªµ���£µ¡ 
3.7.2.2 ª́���µ�Á­o����¦·Áª��·Êª�´Ê�­°��oµ���oª¥�Videodermoscopy Â¨³�´��¹�

�o°¤¼¨Á�È�Åªo�Ã�¥ª́����·Êª�oµ�¨³�3 �»���́��¨nµª�oµ��o�� 
3.7.2.3 �´��¹��¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��µ��µ¦�µ¥µ�´Ê�����oµ��Ã�¥Â¡�¥rÂ¨³�¼oÁ�oµ¦nª¤

Ã�¦��µ¦ 
3.7.3 �¦³Á¤·��Global photography score Â¨³�ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤Ä�Á¦ºÉ°����·Êª�°�

�¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É����­´��µ®r®¨´��µ��µ¦�µ¥µ�¸É�·ÊªÂ�n¨³�oµ� Ã�¥Â¡�¥r����nµ��¹É�Å¤n¤¸­nª�
Á�¸É¥ª�o°��´��µ�ª·�́¥ 
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�o°¡·�µ¦�µ�oµ��¦·¥�¦¦¤�Ä��µ¦«¹�¬µª·�́¥�̧Ê�ÎµÁ�·��µ¦�µ¤®¨´��°��µ¦��·�´�·�µ¦ª·�́¥
�µ��¨·�·��¸É�̧��Good Clinical Practice: GCP) �¹É�Á�}�¤µ�¦�µ�­µ�¨�oµ��¦·¥�¦¦¤Â¨³�oµ�ª·�µ�µ¦
­Îµ®¦́�Ä�oÄ��µ¦ªµ�¦¼�Â���µ¦�ÎµÁ�·��µ���µ¦�´��¹��o°¤¼¨Â¨³�µ¦Á�¸¥�¦µ¥�µ��µ¦«¹�¬µª·�́¥Ä�
¤�»¬¥r��µ¦��·�´�·�µ¤Á���r¤µ�¦�µ��̧ÊÁ�}��µ¦¦́��¦³�´��n°­µ�µ¦���ªnµ�­·��·��ªµ¤�¨°�£́¥�
Â¨³�ªµ¤Á�}�°¥¼n�¸É�̧�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Å�o¦́��µ¦�»o¤�¦°��µ¤®¨´��µ¦Â®n��Îµ�¦³�µ«Á±¨�·��·�
�Declaration of Helsinki) Â¨³�¨�µ¦ª·�́¥�µ��¨·�·��¸ÉÁ�ºÉ°�º°Å�o 

�µ¦�°�Â�����Á�¥��µ¦�¼Â¨¦́�¬µÂ¨³�µ¦Â�oÅ��{�®µ°ºÉ��Ç��¦�¸Á�·��¨Â�¦��o°�Â�n
�¼oÁ�oµ¦nª¤Ã�¦��µ¦�³�Îµ�µ¦�·��µ¤�¨�µ��¼oÁ�oµ¦nª¤Ã�¦��µ¦�»���Ä��»��¦́Ê��¸É¤µ�Îµ�µ¦¦́�¬µ�®µ�
¤¸�¨�oµ�Á�¸¥�°ºÉ�Ç��¸ÉÁ�·��¹Ê�£µ¥®¨´���¼oÁ�oµ¦nª¤Ã�¦��µ¦­µ¤µ¦�°°��µ��µ¦��¨°�Å�o�´��¸®¦º°Ä�
�¦�¸�¸ÉÁ�·�°́��¦µ¥Ä��Ç��µ��µ¦ª·�́¥��¼o�Îµ�µ¦ª·�́¥�³¦́��·��°��nµ¦́�¬µ¡¥µ�µ¨�¸É¤¸�¨­º�Á�ºÉ°��µ�
�µ¦��¨°�Ã�¦��µ¦�̧Ê 

�¦³Á�È�°ºÉ��Ç��¸ÉÁ�¸É¥ª�´��oµ��¦·¥�¦¦¤��o°¤¼¨�¼oÁ�oµ¦nª¤Ã�¦��µ¦�´Ê�®¤��³�¼�Á�È�ÅªoÁ�}�
�ªµ¤¨´��Å¤n¤¸�µ¦Á�¥Â¡¦n�n°­µ�µ¦���  

3.8 �µ¦�¦³Á¤·��¨ 

3.8.1 �Îµ�¨�¸ÉÅ�o�µ��µ¦ª́���µ��°�Á­o����´Ê�®¤��oª¥�Videodermoscopy ¤µ®µ�nµÁ�¨¸É¥
Â¨³�nµÁ�¸É¥�Á��¤µ�¦�µ��Â¨³Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��µ�­�·�·�°��nµ�nµ�Ç��n°�¦́�¬µ�Â¨³�������
�������­´��µ®r®¨´��µ¦¦́�¬µ 

3.8.2 �¦³Á¤·��Global photography score �°����·Êª�´Ê�­°��oµ�����­´��µ®r®¨´��µ¦¦́�¬µ�
Ã�¥Â¡�¥r����nµ��¹É�Å¤n¤¸­nª�Á�¸É¥ª�o°��´��µ�ª·�́¥�Ä®o�³Â���µ¤¦³�́��µ¦Á�¨¸É¥�Â�¨��¸ÉÁ�¸É¥ª�´�
��µ��°�Á­o�����́��̧Ê 

-�� ®¤µ¥�¹�� ¨�¨�°¥nµ�¤µ��(great decrease) 
-2  ®¤µ¥�¹�� ¨�¨��µ��¨µ��(moderate decrease) 
-1  ®¤µ¥�¹�� ¨�¨�Á¨È��o°¥�(slight decrease) 
 0� ®¤µ¥�¹�� Å¤nÁ�¨¸É¥�Â�¨��(no change) 
 1  ®¤µ¥�¹�� Á¡·É¤�¹Ê�Á¨È��o°¥�(slight increase) 
 2  ®¤µ¥�¹�� Á¡·É¤�¹Ê��µ��¨µ��(moderate increase) 
3  ®¤µ¥�¹�� Á¡·É¤�¹Ê�°¥nµ�¤µ��(great increase) 
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3.8.3 �¦³Á¤·�£µª³Â�¦��o°��¸É°µ�Á�·��¹Ê��µ��µ¦Ä�o¥µ�µ 0.3% Å�¤µÃ�¡¦°­�Â¨³�3% 
Å¤�°��·�·¨�Ã¨�´É���µ�Â��­°��µ¤ 

3.8.4 �¦³Á¤·�¦³�́��ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°����·ÊªÃ�¥¦ª¤�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�Ã�¥Ä®o
�¼oÁ�oµ¦nª¤Ã�¦��µ¦�¦°�Â��­°��µ¤�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ­´��µ®r�¸É�16 Ã�¥�·�Á�}�
Á�°¦rÁ���rÁ�¦̧¥�Á�¸¥��´��n°�¦́�¬µ�(Percentage of improvement) �́��̧Ê 

81-100%� =  ¤µ��¸É­»� 
   61-80% =  �n°��oµ�¤µ�  
   41-60%� = �µ��¨µ�  
   21-40%� =  �n°��oµ��o°¥  

0-20%  =  �o°¥¤µ� 

3.9 ­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ 

3.9.1 �o°¤¼¨�´ÉªÅ�ª·Á�¦µ³®rÃ�¥Ä�o­�·�·Á�·�¡¦¦��µ�Å�oÂ�n��Îµ�ª��¦o°¥¨³��nµÁ�¨¸É¥��nµ
­nª�Á�¸É¥�Á��¤µ�¦�µ� 

3.9.2 Á�¦̧¥�Á�¸¥���µ��°�Á­o����¸É����­´��µ®rÁ�¸¥��´��n°��µ¦¦́�¬µ�oª¥�0.3% Å�¤µ
Ã�¡¦°­� 

3.9.2.1 �o°¤¼¨¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Pair T-test� 
3.9.2.2 �o°¤¼¨Å¤n¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Wilcoxon Match Pair sign rank test� 

3.9.3 Á�¦̧¥�Á�¸¥���µ��°�Á­o����¸É����­´��µ®rÁ�¸¥��´��n°��µ¦¦́�¬µ�oª¥�3% Å¤�°�
�·�·¨�Ã�¥ 

3.9.3.1 �o°¤¼¨¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Pair T-test� 
3.9.3.2 �o°¤¼¨Å¤n¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Wilcoxon Match Pair sign rank test� 

3.9.4 Á�¦̧¥�Á�¸¥���µ��°����·Êª�oµ¥Â¨³�ªµ��¸É����­´��µ®r� 
3.9.4.1 �o°¤¼¨¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��T-test� 
3.9.4.2 �o°¤¼¨Å¤n¤¸�µ¦�¦³�µ¥Â�����·�Ä�o­�·�·Á�}��Mann Whitney U Test� 

3.9.5 ¦ª�¦ª¤�¨�µ¦�¦³Á¤·��Global photography score Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 
3.9.6 �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 
3.9.7 �¦³Á¤·��¨�oµ�Á�¸¥��nµ��Ç�Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 



 

 
���¸É�4 

�¨�µ¦ª·�́¥ 

  �µ¦ª·�́¥Á�·���¨°��̧Ê�¤¸�»��¦³­��rÁ¡ºÉ°«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·£µ¡�°��µ¦Ä�o�0.3% Å�
¤µÃ�¡¦°­��´��3% Å¤�°��·�·¨�Ã¨�´É��Ä��µ¦�¦³�»o��µ¦Á�¦·�Á�·�Ã��°����·Êª�Å�oÂ�n��µ¦
ª·Á�¦µ³®r�o°¤¼¨°°�Á�}����­nª���́��̧Ê 
   ­nª��¸É��� ¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ� 
   ­nª��¸É��� �¨�µ¦ª·�́¥ 
   ­nª��¸É��� �ªµ¤¡¹�¡°Ä�Â¨³�¨�oµ�Á�¸¥� 

4.1 ΅�¬�³Ã�¥�́ÉªÅ��°�� »̈n¤�´ª°¥nµ� 

4.1.1 �o°¤¼¨�¦³�µ�¦«µ­�¦r 
�  �µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·£µ¡�°��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­��´��3% Å¤�°��·�·¨�
Ã¨�´É��Ä��µ¦�¦³�»o��µ¦Á�¦·�Á�·�Ã��°����·Êª�«¹�¬µ�µ��¼oÁ�oµ¦nª¤Ã�¦��µ¦Á¡«�µ¥Â¨³®�·�
�Îµ�ª��30 ���Ä��Îµ�ª��̧Ê¤¸�¼oÁ�oµ¦nª¤Ã�¦��µ¦�°��́ª�µ��µ¦��¨°�������Á�ºÉ°��µ�Å¤n­³�ª�Ä�
�µ¦Á�·��µ��Á®¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�������Â�n�®�oµ�¦¹É��oµ��oµ¥�ªµÄ��µ¦�µÃ�¥ 

4.1.1.1 Ä�®�oµ�¦¹É��oµ�Â¦��µ¥µ�3% Å¤�°��·�·¨�Ã¨�´É� 
4.1.1.2 Ä�®�oµ�¦¹É��oµ�®¨´��µ¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

�¼oÁ�oµ¦nª¤Ã�¦��µ¦�´Ê��27 ��¤¸¦µ¥¨³Á°̧¥��́��̧Ê 
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�µ¦µ��̧É���1  ¨´�¬�³Ã�¥�´ÉªÅ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ 

 N % Mean SD Median Min Max 
Á¡«        

 - �µ¥ 8 29.63      
 - ®�·� 19 70.37      
°µ¥»   33.15 8.41 32 20 52 
°µ�¸¡        

 - �oµ¦µ��µ¦ 5 18.52      
 - ¡�́��µ� 11 40.74      
 - Â¤n�oµ� 1 3.70      
 - �́�Á¦̧¥���́�«¹�¬µ 2 7.41      
 - �·��µ¦­nª��́ª 2 7.41      
 - °ºÉ��Ç 6 22.22      

  �µ��µ¦µ��¸É���1 Â­��¨´�¬�³Ã�¥�´ÉªÅ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¡�ªnµ��¼oÁ�oµ¦nª¤Ã�¦��µ¦
�´Ê�®¤�Á�}�Á¡«�µ¥¦o°¥¨³�������Â¨³Á¡«®�·�¦o°¥¨³�������¤¸�nµÁ�¨¸É¥�°�°µ¥»Ä��¨»n¤Á�nµ�´��33.15 
Ã�¥°µ¥»�¸É¤µ��¸É­»��º°�52 �eÂ¨³�o°¥�¸É­»��º°�20 �e�°µ�¸¡�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�­nª�Ä®�n¤¸°µ�¸¡
¡�́��µ��·�Á�}�¦o°¥¨³�40.74 ¦°�¨�¤µÁ�}�°µ�¸¡°ºÉ��Ç�Â¨³�oµ¦µ��µ¦�·�Á�}�¦o°¥¨³�22.22 Â¨³�
������ 
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�µ¦µ��̧É����  ¨´�¬�³Ã�¥�´ÉªÅ�Á�¸É¥ª�´��µ¦¦́�¬µ�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ 

 N %      
�¦³ª́�·�µ¦Â¡o¥µ        

 - ¤ ̧ 1 3.7      
 - Å¤n¤ ̧ 26 96.3      
¥µ®¦º°°µ®µ¦Á­¦·¤�¸ÉÄ�oÁ�}��¦³�Îµ        

 - ¤ ̧ 12 44.44      
 - Å¤n¤ ̧ 15 55.56      
�¦³ª́�·Ã¦��¦³�Îµ�́ª        
�-�¤ ̧ 7 25.93      
�-�Å¤n¤ ̧ 20 74.07      
�¦³ª́�·�µ¦�nµ�́�®¦º°°»�´�·Á®�»�¦·Áª��·Êª        
�-�¤ ̧ 0 0      
�-�Å¤n¤ ̧ 27 100      
�¦³ª́�·�µ¦¦́�¬µ        

 - Á�¥ 1 3.7      
 - Å¤nÁ�¥ 26 96.3      

�µ��µ¦µ��¸É�4.2 Â­��¨´�¬�³Ã�¥�´ÉªÅ�Á�¸É¥ª�´��µ¦¦́�¬µ�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦��¦³ª́�·
�µ¦Â¡o¥µ�¡�ªnµ�­nª�Ä®�nÅ¤n¤¸�¦³ª́�·Â¡o¥µ¦o°¥¨³������Â¨³¤¸�¦³ª́�·Â¡o¥µ¦o°¥¨³���� 

¥µ®¦º°°µ®µ¦Á­¦·¤�¸ÉÄ�oÁ�}��¦³�Îµ�¡�ªnµ�Å¤n¤¸�µ¦Ä�o¥µ®¦º°°µ®µ¦Á­¦·¤¦o°¥¨³������ Â¨³
¤¸�µ¦Ä�o¥µ®¦º°°µ®µ¦Á­¦·¤¦o°¥¨³������ 

�¦³ª́�·Ã¦��¦³�Îµ�́ª�¡�ªnµ�­nª�Ä®�n�¼oÁ�oµ¦nª¤Ã�¦��µ¦Å¤n¤¸Ã¦��¦³�Îµ�́ª¦o°¥¨³�������
Â¨³¤¸Ã¦��¦³�Îµ�́ª¦o°¥¨³������� 

�¦³ª́�·�µ¦¦́�¬µ¤µ�n°��¡�ªnµ­nª�Ä®�n�¼oÁ�oµ¦nª¤Ã�¦��µ¦Å¤nÁ�¥¦́�¬µ¤µ�n°�¦o°¥¨³����� 
Â¨³Á�¥¦́�¬µ¤µ�n°�¦o°¥¨³�3.7 
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�µ¦µ��̧É�4.3 �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª�®́ª�·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°� 
�¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�3%�Å¤�°��·�·¨ 
Ã¨�´É� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª�®́ª�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

1 33 ����� 59.47 51.84 60.43 54.04 
2 52 ����� 33.13 34.91 35.78 35.77 
3 27 ����� 57.34 56.46 59.95 58.77 
4 29 ����� 36.44 38.13 40.42 40.56 
5 26 ����� 47.19 41.17 48.70 44.12 
6 26 ����� 30.58 32.64 32.88 35.04 
7 30 ����� 55.93 58.00 61.25 59.94 
8 34 ����� 42.40 47.93 46.51 50.78 
9 20 ����� 50.70 53.03 52.50 54.87 

10 27 ����� 55.25 56.01 57.09 58.43 
11 32 ����� 58.32 57.51 60.47 59.78 
12 21 ����� 47.54 48.68 51.40 51.16 
13 34 ����� 48.34 51.74 51.44 54.74 
14 34 ����� 33.00 34.88 36.00 37.49 
15 36 ����� 49.27 50.48 51.77 52.87 
16 50 ����� 40.13 39.32 42.66 42.35 
17 50 ����� 48.91 47.27 51.31 49.38 
18 46 ����� 43.56 43.18 45.77 44.81 
19 40 ����� 49.10 52.11 52.44 53.83 
20 31 ����� 23.94 26.82 25.88 29.19 
21 36 ����� 49.56 51.70 51.42 53.40 
22 22 ����� 39.67 41.64 41.88 43.89 
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�µ¦µ��̧É�4.3 �(�n°� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª�®́ª�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

23 29 ����� 42.72 42.25 44.65 43.93 
24 31 ����� 52.58 55.57 53.90 58.01 
25 �� ����� 42.05 44.85 44.86 46.93 
26 �� ����� 40.62 41.05 42.92 42.98 
27 �� ����� 50.44 49.94 52.09 52.29 

�µ¦µ��̧É�4.4  �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª�®́ª�·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°�� 
   �¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�0.3%�Å�¤µÃ� 
   ¡¦°­�Ã¨�´É� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª�®́ª�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�

16 
1 33 50.14 59.47 51.84 60.43 54.04 
2 52 27.98 30.03 32.62 33.13 34.91 
3 27 54.18 57.34 56.46 59.95 58.77 
4 29 34.45 36.44 38.13 40.42 40.56 
5 26 41.64 47.19 41.17 48.70 44.12 
6 26 27.68 28.16 29.65 30.58 32.64 
7 30 51.02 53.85 52.68 55.93 58.00 
8 34 42.06 40.35 44.05 42.40 47.93 
9 20 47.75 47.74 50.68 50.70 53.03 

10 27 53.35 55.25 56.01 57.09 58.43 
11 32 56.29 58.32 57.51 60.47 59.78 
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�µ¦µ��̧É�4.4  ��n°� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª�®́ª�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

12 21 46.23 47.54 48.68 51.40 51.16 
13 34 45.21 45.26 48.26 48.34 51.74 
14 34 31.13 33.00 34.88 36.00 37.49 
15 36 48.91 49.27 50.48 51.77 52.87 
16 50 36.84 40.13 39.32 42.66 42.35 
17 50 45.06 48.91 47.27 51.31 49.38 
18 46 42.48 43.56 43.18 45.77 44.81 
19 40 47.95 46.98 49.65 49.10 52.11 
20 31 22.51 21.82 24.11 23.94 26.82 
21 36 48.34 48.02 50.37 49.56 51.70 
22 22 38.44 38.84 39.57 39.67 41.64 
23 29 40.38 42.72 42.25 44.65 43.93 
24 31 51.23 50.93 53.62 52.58 55.57 
25 �� 40.06 39.21 42.51 42.05 44.85 
26 �� 39.03 40.62 41.05 42.92 42.98 
27 �� 48.11 50.44 49.94 52.09 52.29 
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�µ¦µ��̧É�4.5 �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª��¨µ��·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç�
�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�3%�Å¤�°�
�·�·¨�Ã¨�´É� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ��·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

1 33 69.02 66.22 70.23 69.49 74.63 
2 52 47.85 47.27 48.12 48.91 50.07 
3 27 60.58 59.34 62.55 62.11 64.57 
4 29 44.51 45.56 46.83 48.31 49.48 
5 26 46.57 44.48 47.03 45.96 50.42 
6 26 33.91 35.61 35.81 37.52 38.86 
7 30 55.43 53.55 55.47 57.63 59.67 
8 34 54.44 57.71 55.95 60.07 57.55 
9 20 49.96 52.78 51.46 54.88 54.88 

10 27 53.59 55.09 55.04 56.52 57.10 
11 32 53.88 53.57 56.09 55.88 58.55 
12 21 58.87 59.61 60.59 61.43 62.28 
13 34 48.86 51.54 51.19 53.49 52.71 
14 34 43.01 43.42 45.86 46.42 48.51 
15 36 56.95 56.53 58.44 57.95 59.94 
16 50 47.51 46.91 48.79 48.77 51.35 
17 50 55.18 55.14 56.80 56.64 58.02 
18 46 47.53 47.21 49.18 49.83 51.40 
19 40 51.45 53.69 53.29 57.37 58.30 
20 31 31.39 33.41 33.27 35.82 35.75 
21 36 43.53 44.80 45.46 46.52 47.00 
22 22 40.93 42.03 42.87 43.76 44.85 
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�µ¦µ��̧É�4.5  (�n°� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ��·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

23 29 42.87 42.82 44.49 44.73 46.66 
24 31 50.60 53.00 52.95 55.10 54.61 
25 34 50.40 52.19 52.09 53.88 53.68 
26 �� 47.71 47.99 49.25 49.72 51.25 
27 �� 50.42 50.82 51.68 52.74 54.12 

�µ¦µ��̧É�4.6 �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª��¨µ��·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ���3%�Å�¤µ 
Ã�¡¦°­�Ã¨�´É� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ��·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

1 33 66.22 70.23 69.49 74.63 72.63 
2 52 45.67 47.85 47.27 48.12 48.91 
3 27 59.34 62.55 62.11 64.57 65.00 
4 29 45.56 46.83 48.31 49.48 50.07 
5 26 44.48 47.03 45.96 50.42 47.06 
6 26 32.27 33.91 35.61 35.81 37.52 
7 30 53.92 55.43 53.55 55.47 57.63 
8 34 55.37 54.44 57.71 55.95 60.07 
9 20 50.93 49.96 52.78 51.46 54.88 

10 27 55.09 55.04 56.52 57.10 59.00 
11 32 53.57 56.09 55.88 58.55 58.81 
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�µ¦µ��̧É�4.6  (�n°� 
 
�¼oÁ�oµ¦nª¤
Ã�¦��µ¦
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ��·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

12 21 59.61 60.59 61.43 62.28 62.63 
13 34 49.55 48.86 51.54 51.19 53.49 
14 34 43.42 45.86 46.42 48.51 48.70 
15 36 56.53 58.44 57.95 59.94 59.39 
16 50 46.91 48.79 48.77 51.35 50.63 
17 50 55.14 56.80 56.64 58.02 57.99 
18 46 47.21 49.18 49.83 51.40 51.82 
19 40 51.65 51.45 53.69 53.29 57.37 
20 31 32.17 31.39 33.41 33.27 35.82 
21 36 42.66 43.53 44.80 45.46 46.52 
22 22 40.51 40.93 42.03 42.87 43.76 
23 29 42.82 44.49 44.73 46.66 47.13 
24 31 51.48 50.60 53.00 52.95 55.10 
25 �� 50.50 50.40 52.19 52.09 53.88 
26 �� 47.99 49.25 49.72 51.25 52.27 
27 �� 50.82 51.68 52.74 54.12 54.99 
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�µ¦µ��̧É�4.7 �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª��¨µ¥�·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�3%�Å¤�°� 
�·�·¨�Ã¨�´É� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ¥�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

1 33 53.50 52.88 55.99 55.94 59.86 
2 52 35.58 35.04 37.95 36.79 40.93 
3 27 47.91 46.89 49.84 49.34 53.24 
4 29 25.99 26.65 28.44 29.98 30.76 
5 26 26.32 22.66 29.11 24.14 31.10 
6 26 23.70 27.72 28.06 30.28 30.01 
7 30 48.28 48.26 50.83 50.63 52.79 
8 34 31.38 34.48 34.01 36.44 36.50 
9 20 36.07 38.93 37.90 41.42 41.12 

10 27 53.59 55.09 55.04 56.52 57.10 
11 32 53.46 53.54 55.10 55.08 57.46 
12 21 48.75 49.08 50.96 51.78 53.01 
13 34 48.00 49.41 49.53 51.84 52.13 
14 34 30.03 31.66 32.60 34.09 35.19 
15 36 36.51 38.33 39.11 41.18 42.44 
16 50 31.24 31.83 33.59 34.17 37.00 
17 50 32.35 32.07 34.93 34.83 38.95 
18 46 41.77 41.70 44.78 44.50 47.97 
19 40 40.03 40.96 42.31 44.44 44.34 
20 31 23.64 26.24 26.44 28.31 28.76 
21 36 32.96 35.50 35.46 38.64 37.90 
22 22 39.51 40.83 41.51 42.96 43.79 
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�µ¦µ��̧É�4.7  (�n°� 
 
�¼oÁ�oµ¦nª¤
Ã�¦��µ¦ 
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ¥�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

23 29 26.70 26.37 28.86 28.54 31.97 
24 31 33.00 36.31 35.98 39.98 39.11 
25 �� 27.74 30.77 30.21 34.44 33.77 
26 �� 24.73 25.08 26.86 26.76 29.65 
27 �� 48.53 48.65 51.63 50.56 53.55 

�µ¦µ��̧É�4.8 �o°¤¼¨°µ¥»Â¨³��µ�Á�¨¸É¥�°����·Êª�¸É�¦·Áª��¨µ¥�·Êª��ôm� Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Â�n¨³¦µ¥Ä����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ�0.3%�Å�¤µ 
Ã�¡¦°­�Ã¨�´É� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ¥�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

1 33 52.88 55.99 55.94 59.86 58.85 
2 52 32.44 35.58 35.04 37.95 36.79 
3 27 46.89 49.84 49.34 53.24 51.96 
4 29 26.65 28.44 29.98 30.76 31.91 
5 26 22.66 29.11 24.14 31.10 26.36 
6 26 24.11 23.70 27.72 28.06 30.28 
7 30 46.81 48.28 48.26 50.83 50.63 
8 34 31.95 31.38 34.48 34.01 36.44 
9 20 36.57 36.07 38.93 37.90 41.42 

10 27 41.87 44.96 44.77 47.59 48.16 
11 32 53.54 55.10 55.08 57.46 57.37 
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�µ¦µ��̧É�4.8  (�n°� 

�¼oÁ�oµ¦nª¤
Ã�¦��µ¦
ª·�´¥ 

°µ¥» 
��µ�Á�¨¸É¥�°����·Êª�̧É�¦·Áª��¨µ¥�·Êª��ôm) 

�n°��Îµ�µ¦
¦́�¬µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� ­´��µ®r�̧É�12 ­´��µ®r�̧É�16 

12 21 49.08 50.96 51.78 53.01 53.75 
13 34 47.80 48.00 49.41 49.53 51.84 
14 34 31.66 32.60 34.09 35.19 36.65 
15 36 38.33 39.11 41.18 42.44 43.40 
16 50 31.83 33.59 34.17 37.00 36.37 
17 50 32.07 34.93 34.83 38.95 38.17 
18 46 41.70 44.78 44.50 47.97 47.45 
19 40 39.36 40.03 40.96 42.31 44.44 
20 31 24.10 23.64 26.24 26.44 28.31 
21 36 32.39 32.96 35.50 35.46 38.64 
22 22 38.66 39.51 40.83 41.51 42.96 
23 29 26.37 28.86 28.54 31.97 31.64 
24 31 33.49 33.00 36.31 35.98 39.98 
25 �� 28.90 27.74 30.77 30.21 34.44 
26 �� 25.08 26.86 26.76 29.65 29.64 
27 �� 48.65 51.63 50.56 53.55 53.03 
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4.2 �¨�µ¦��¨°� 

�µ¦µ��̧É���� �o°¤¼¨��µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
   ®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

¦³¥³Áª¨µ Mean (µm) SD Max Min 
�n°�¦́�¬µ ����� ���� 56.71 22.51 
­´��µ®r�¸É�� ����� ���� 59.47 24.11 
­´��µ®r�¸É�� ����� ���� 60.47 26.82 
­´��µ®r�¸É��� ����� ���� 62.31 29.19 
­´��µ®r�¸É��� ����� ���� 63.89 30.43 

�µ¦µ��̧É��������o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Paired 
Differences SD p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É�� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 

®¤µ¥Á®�»���*�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��.05 
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®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É�p < 0.001Á¤ºÉ°Á�¸¥��´��n°�¦́�¬µ 

£µ¡�̧É���� �nµÁ�¨¸É¥�°���µ����·Êª�¸É�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°� 
1 

 

   Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

  �µ��µ¦µ��¸É�����Â¨³������Â¨³£µ¡�¸É�����¡�ªnµ���·Êª¤¸��µ�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·��µ��������µm Á�}��������µm��������µm�����µm�Â¨³�������µm�Ä�­´��µ®r�¸É����������Â¨³����
�µ¤¨Îµ�́� 

�µ¦µ��̧É����� �o°¤¼¨��µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�Â¨³ 
   ®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

¦³¥³Áª¨µ Mean (µm) SD Max Min 
�n°�¦́�¬µ ����� ���� 56.29 21.82 
­´��µ®r�¸É�� ����� ���� 57.51 23.94 
­´��µ®r�¸É�� ����� ���� 61.25 25.88 
­´��µ®r�¸É��� ����� ���� 62.69 28.32 
­´��µ®r�¸É��� ����� ���� 63.40 30.30 

* 

* 
* 

* 
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�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
    Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 
 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Paired 
Differences SD p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É�� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 

®¤µ¥Á®�»����* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��.05 
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®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É�p < .001 Á¤ºÉ°Á�¸¥��´��n°�¦́�¬µ 

£µ¡�̧É���� �nµÁ�¨¸É¥�°���µ����·Êª�¸É�¦·Áª�®́ª�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ�Ç�°��¼o¦nª¤Ã�¦��µ¦�n°�
Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

* 

* 

* 

* 
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  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����¡�ªnµ���·Êª¤¸��µ�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·��µ��������µm Á�}��������µm��������µm��������µm�Â¨³�������µm�Ä�­´��µ®r�¸É����������Â¨³�
����µ¤¨Îµ�́� 

�µ¦µ��̧É����� �o°¤¼¨��µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°� 
   Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

¦³¥³Áª¨µ Mean (µm) SD Max Min 
�n°�¦́�¬µ ����� ���� 69.02 32.17 
­´��µ®r�¸É�� ����� ���� 70.23 33.41 
­´��µ®r�¸É�� ����� ���� 74.63 35.82 
­´��µ®r�¸É��� ����� ���� 76.01 38.14 
­´��µ®r�¸É��� ����� ���� 76.63 38.80 

�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
   Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Paired 
Differences SD p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É�� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 

®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��.05 
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®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É�p < .001 Á¤ºÉ°Á�¸¥��´��n°�¦́�¬µ 

£µ¡�̧É����� �nµÁ�¨¸É¥�°���µ����·Êª�¸É�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦ 
�n°�Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����¡�ªnµ���·Êª¤¸��µ�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·��µ��������µm Á�}��������µm��������µm��������µm�Â¨³�������µm�Ä�­´��µ®r�¸É����������Â¨³�
����µ¤¨Îµ�́� 

�µ¦µ��̧É����� �o°¤¼¨��µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°� 
   Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

¦³¥³Áª¨µ Mean (µm) SD Max Min 
�n°�¦́�¬µ ����� ���� 66.22 31.39 
­´��µ®r�¸É�� ����� ���� 69.49 33.27 
­´��µ®r�¸É�� ����� ���� 72.63 35.75 
­´��µ®r�¸É��� ����� ���� 74.60 37.70 
­´��µ®r�¸É��� ����� ���� 74.59 38.72 

* 

* 

* * 
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�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Paired 
Differences SD p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É�� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 

®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��.05 
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®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É�p < .001 Á¤ºÉ°Á�¸¥��´��n°�¦́�¬µ 

£µ¡�̧É���� �nµÁ�¨¸É¥�°���µ����·Êª�¸É�¦·Áª��¨µ��·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦
�n°�Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

* 
* 

* 
* 
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  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����¡�ªnµ���·Êª¤¸��µ�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·��µ��������µm Á�}��������µm��������µm��������µm�Â¨³�������µm�Ä�­´��µ®r�¸É����������Â¨³�
����µ¤¨Îµ�́� 

�µ¦µ��̧É����� �o°¤¼¨��µ����·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°� 
Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

¦³¥³Áª¨µ Mean (µm) SD Max Min 
�n°�¦́�¬µ ����� ���� 24.10 53.50 
­´��µ®r�¸É�� ����� ���� 26.24 55.99 
­´��µ®r�¸É�� ����� ���� 28.31 59.86 
­´��µ®r�¸É��� ����� ���� 30.00 61.25 
­´��µ®r�¸É��� ����� ���� 30.13 61.27 

�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Paired 
Differences SD p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 2.38 0.51 <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É�� 5.14 0.84 <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� 7.41 1.24 <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� 8.86 1.58 <0.001 

®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��.05 
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®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É�p < .001 Á¤ºÉ°Á�¸¥��´��n°�¦́�¬µ 

£µ¡�̧É���� �nµÁ�¨¸É¥�°���µ����·Êª�¸É�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦ 
�n°�Â¨³®¨´�Ä�o�3% Å¤�°��·�·¨�Ã¨�´É� 

  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����¡�ªnµ���·Êª¤¸��µ�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·��µ��������µm Á�}��������µm��������µm��������µm�Â¨³�������µm�Ä�­´��µ®r�¸É����������Â¨³�
����µ¤¨Îµ�́� 

�µ¦µ��̧É����� �o°¤¼¨��µ����·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦�n°�
Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

¦³¥³Áª¨µ Mean (µm) SD Max Min 
�n°�¦́�¬µ ����� ���� 53.54 22.66 
­´��µ®r�¸É�� ����� ���� 55.94 24.14 
­´��µ®r�¸É�� ����� ���� 58.85 26.36 
­´��µ®r�¸É��� ����� ���� 60.04 26.60 
­´��µ®r�¸É��� ����� ���� 61.81 26.79 

* 

* 

* 
* 
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�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤ 
   Ã�¦��µ¦�n°�Â¨³®¨´�Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Paired 
Differences SD p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É�� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 
�n°�¦́�¬µ-­´��µ®r�¸É��� ���� ���� <0.001 

®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��.05 
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®¤µ¥Á®�»���* ¤¸�́¥­Îµ�´��µ�­�·�·�¸É�p < .001 Á¤ºÉ°Á�¸¥��´��n°�¦́�¬µ 

£µ¡�̧É���� �nµÁ�¨¸É¥�°���µ����·Êª�¸É�¦·Áª��¨µ¥�·ÊªÄ��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼o¦nª¤Ã�¦��µ¦
�n°�Â¨³®¨´�Ä�o����% Å�¤µÃ�¡¦°­�Ã¨�´É� 

* 

* 

* 

* 
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  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����¡�ªnµ���·Êª¤¸��µ�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·��µ��������µm Á�}��������µm��������µm��������µm�Â¨³�������µm�Ä�­´��µ®r�¸É����������Â¨³�
����µ¤¨Îµ�́� 

�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨�Ã¨�´É� 
Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç� 

��µ����·Êª�̧É
�¦·Áª�®́ª�·Êª (µm) 

3% 
Å¤�°��·�·¨ 

���% 
Å�¤µÃ�¡¦°­ 

Paired 
Differences t p-value 

�n°�¦́�¬µ 42.84±8.85 42.94±8.63 -0.11±1.25 -0.444 0.661 
­´��µ®r�¸É�� 45.48±8.92 45.04±8.43 0.44±2.16 1.055 0.301 
­´��µ®r�¸É�� 48.02±8.76 47.54±8.56 0.48±1.82 1.362 0.185 
­´��µ®r�¸É��� 50.00±8.57 49.79±8.46 0.21±1.13 0.944 0.354 
­´��µ®r�¸É��� 51.29±8.58 51.29±8.47 0.00±1.10 0.007 0.995 

�µ¦µ��̧É������ �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª�®́ª�·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨�Ã¨�´É��
Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Á�¸¥��´��n°��µ¦¦́�¬µ 

��µ����·Êª�̧É 
�¦·Áª�®́ª�·Êª (µm) 

3% 
Å¤�°��·�·¨ 

���% 
Å�¤µÃ�¡¦°­ 

Paired 
Differences t p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 2.65±1.62 2.10±0.90 0.55±1.99 1.421 0.167 
�n°�¦́�¬µ-­´��µ®r�¸É�� 5.19±1.58 4.60±1.28 0.58±1.69 1.792 0.085 
�n°�¦́�¬µ-­´��µ®r�¸É��� 7.16±1.55 6.85±1.32 0.31±0.80 2.030 0.053 
�n°�¦́�¬µ-­´��µ®r�¸É��� 8.46±1.63 8.35±1.17 0.11±1.02 0.552 0.586 
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3% Minoxidil

0.3% Bimatoprost

 

£µ¡�̧É���� �µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¸É�¦·Áª�®́ª�·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨Ã¨�´É��Â¨³� 
  0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
 
  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����Á¤ºÉ°Á�¦̧¥�Á�¸¥����·Êª�¦·Áª�®́ª�·Êª¦³®ªnµ��µ¦
Ä�o�3% Å¤�°��·�·¨�Ã¨�´É��Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Å¤n¡�ªnµ¤¸�ªµ¤Â���nµ�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�· 

�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨� 
   Ã¨�´É��Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç� 

��µ����·Êª�̧É�¦·Áª�
�¨µ��·Êª (µm) 

3% 
Å¤�°��·�·¨ 

���% 
Å�¤µÃ�¡¦°­ 

Paired 
Differences t p-value 

�n°�¦́�¬µ 49.44±7.97 49.39±7.58 0.05±1.13 0.242 0.810 
­´��µ®r�¸É�� 51.13±7.81 51.28±7.63 -0.15±0.87 -0.887 0.383 
­´��µ®r�¸É�� 53.45±8.02 53.56±7.76 -0.10±1.23 -0.442 0.662 
­´��µ®r�¸É��� 55.36±8.09 55.34±7.81 0.02±1.15 0.104 0.918 
­´��µ®r�¸É��� 56.49±7.99 56.53±7.89 -0.04±1.01 -0.211 0.835 
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�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ��·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨�
Ã¨�´É��Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Á�¸¥��´��n°��µ¦
¦́�¬µ 

 
��µ����·Êª�̧É�¦·Áª��
�¨µ��·Êª (µm) 

3% 
Å¤�°��·�·¨ 

���% 
Å�¤µÃ�¡¦°­ 

Paired 
Differences t p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 1.69±0.69 1.89±0.71 -0.20±0.71 -1.463 0.155 
�n°�¦́�¬µ-­´��µ®r�¸É�� 4.01±0.80 4.17±1.12 -0.16±0.74 -1.099 0.282 
�n°�¦́�¬µ-­´��µ®r�¸É��� 5.92±1.01 5.95±1.25 -0.03±0.96 -0.161 0.874 
�n°�¦́�¬µ-­´��µ®r�¸É��� 7.05±1.27 7.15±1.43 -0.09±0.85 -0.571 0.573 
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3% Minoxidil

0.3% Bimatoprost

 
£µ¡�̧É���� �µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¸É�¦·Áª��¨µ��·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨Ã¨�´É��Â¨³�

0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç� 

  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����Á¤ºÉ°Á�¦̧¥�Á�¸¥����·Êª�¦·Áª��¨µ��·Êª¦³®ªnµ�
�µ¦Ä�o�3% Å¤�°��·�·¨�Ã¨�´É��Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Å¤n¡�ªnµ¤¸�ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�· 
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�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨� 
    Ã¨�´É��Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç� 

��µ����·Êª�̧É�¦·Áª�
�¨µ¥�·Êª (µm) 

3% 
Å¤�°��·�·¨ 

���% 
Å�¤µÃ�¡¦°­ 

Paired 
Differences t p-value 

�n°�¦́�¬µ 36.56±9.36 36.63±9.54 -0.08±1.22 -0.333 0.742 
­´��µ®r�¸É�� 38.93±9.19 39.11±9.44 -0.17±1.45 -0.615 0.544 
­´��µ®r�¸É�� 41.70±9.23 41.70±9.40 0.00±1.48 0.008 0.994 
­´��µ®r�¸É��� 43.96±9.25 43.82±9.39 0.14±1.27 0.572 0.572 
­´��µ®r�¸É��� 45.42±9.18 45.54±9.53 -0.12±1.24 -0.508 0.616 

�µ¦µ��̧É����� �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¦·Áª��¨µ¥�·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨� 
Ã¨�´É��Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç�Á�¸¥��´��n°��µ¦
¦́�¬µ 

 
��µ����·Êª�̧É�¦·Áª��
�¨µ¥�·Êª (µm) 

3% 
Å¤�°��·�·¨ 

���% 
Å�¤µÃ�¡¦°­ 

Paired 
Differences t p-value 

�n°�¦́�¬µ-­´��µ®r�¸É 4 2.38±0.51 2.47±0.62 -0.09±0.59 -0.822 0.418 
�n°�¦́�¬µ-­´��µ®r�¸É�� 5.14±0.84 5.06±0.75 0.08±0.69 0.608 0.548 
�n°�¦́�¬µ-­´��µ®r�¸É��� 7.41±1.24 7.19±1.29 0.22±0.84 1.341 0.191 
�n°�¦́�¬µ-­´��µ®r�¸É��� 8.86±1.58 8.91±1.80 -0.04±0.94 -0.241 0.812 
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3% Minoxidil

0.3% Bimatoprost

 

£µ¡�̧É���� �µ¦Á�¦̧¥�Á�¸¥���µ����·Êª�¸É�¦·Áª��¨µ¥�·Êª¦³®ªnµ��µ¦Ä�o��% Å¤�°��·�·¨Ã¨�´É�
Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç 

  �µ��µ¦µ��¸É������Â¨³������Â¨³£µ¡�¸É�����Á¤ºÉ°Á�¦̧¥�Á�¸¥����·Êª�¦·Áª��¨µ¥�·Êª¦³®ªnµ�
�µ¦Ä�o�3% Å¤�°��·�·¨�Ã¨�´É��Â¨³�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Å¤n¡�ªnµ¤¸�ªµ¤Â���nµ�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�· 

4.3 �¨�ªµ¤¡¹�¡°Ä�Â¨³°µ�µ¦�oµ�Á�¸¥� 

  �µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¸É¤¸�n°�¦³­·��·£µ¡�°��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­�Â¨³�3% 
Å¤�°��·�·¨�Ã¨�´É�Ä��µ¦�¦³�»o��µ¦Á�¦·�Á�·�Ã��°����·Êª��¹É��³�¦³Á¤·��¨�µ¦¦́�¬µÃ�¥Ä�o
Â��­°��µ¤�Â¨³Ä®o�°�®¨´��µ��µ¦¦́�¬µ�¦�Ã�¦��µ¦�¸É�16 ­´��µ®r�Ã�¥�·�Á�}�Á�°¦rÁ���r
Á�¦̧¥�Á�¸¥��´��n°��µ¦¦́�¬µ��percent of improvement) �́��̧Ê 

81-100% = ¤µ��¸É­»� 
61-80% = �n°��oµ�¤µ�  
41-60% = �µ��¨µ�  
21-40% = �n°��oµ��o°¥  
0-20% = �o°¥¤µ�  
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Ã�¥¤¸¦µ¥¨³Á°̧¥���́��̧Ê 

�µ¦µ��̧É��������¨�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Ä��oµ��¸É�µ¥µ�3%�Å¤�°��·�·¨�Ã¨�´É� 

�ªµ¤¡¹�¡°Ä� 3% minoxidil N % 
�o°¥¤µ�  
�n°��oµ��o°¥ 

0 
4 

0 
14.82 

�µ��¨µ� 11 40.74 
�n°��oµ�¤µ� 12 44.44 
¤µ��¸É­»� 0 0 

�µ¦µ��̧É������ �¨�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Ä��oµ��¸É�µ¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

�ªµ¤¡¹�¡°Ä� 0.3% bimatoprost N % 

�o°¥¤µ� 0 0 
�n°��oµ��o°¥ 3 11.11 
�µ��¨µ� 11 40.74 
�n°��oµ�¤µ� 
¤µ��¸É­»� 

10 
3 

37.04 
11.11 
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�µ¦µ��̧É�����  Á�¦̧¥�Á�¸¥��¨�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦¦³®ªnµ��µ¦�µ�3% Å¤�°��·�·¨ 
   Ã¨�´É�Â¨³����% Å�¤µÃ�¡¦°­�Ã¨�´É���¸É����­´��µ®r 

�ªµ¤¡¹�¡°Ä� 3%Å¤�°��·�·¨ 0.3% Å�¤µÃ�¦¡¦°­ 
�o°¥¤µ� 0 0 
�n°��oµ��o°¥ 4 � 
�µ��¨µ� 11 �� 
�n°��oµ�¤µ� �� �� 
¤µ��¸É­»� � � 
Mean±SD 3.30±0.72 3.48±0.85 
Median (Min-Max) 3 3 
P-value 0.268  

®¤µ¥Á®�»���Wilcoxon Signed Rank Test 
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3% Minoxidil

0.3% Bimatoprost

 

£µ¡�̧É�4.10 �¨Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É¤¸�n°�¦³­·��·£µ¡�°��µ¦�¦³�»o�
�µ¦Á�¦·�Á�·�Ã��°����·Êª�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�3% Å¤�°��·�·¨�Ã¨�´É� Â¨³�oµ��¸É 
¦́�¬µ�oª¥�µ¦�µ¥µ�0.3%�Å�¤µÃ�¡¦°­�Ã¨�´É� 
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  �µ��µ¦µ��¸É�4.27������ Â¨³�4.29 Â¨³�£µ¡�¸É������¡�ªnµ����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥
�µ¦�µ¥µ��% Å¤�°��·�·¨�Ã¨�´É� ­nª�Ä®�n¤¸�ªµ¤¡¹�¡°Ä��n°��oµ�¤µ���·�Á�}�¦o°¥¨³������ 
��³�¸É���·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��­nª�Ä®�n¤¸�ªµ¤¡¹�
¡°Ä��µ��¨µ���·�Á�}�¦o°¥¨³�40.74 Â¨³Á¤ºÉ°�Îµ�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É
¤¸�n°�¦³­·��·£µ¡�°��µ¦�¦³�»o��µ¦Á�¦·�Á�·�Ã��°����·Êª¦³®ªnµ��oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�3% 
Å¤�°��·�·¨�Ã¨�´É� Â¨³�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�0.3��Å�¤µÃ�¡¦°­�Ã¨�´É��¡�ªnµÅ¤n¤¸�ªµ¤
Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· Á¤ºÉ°�¦³¤ª¨�¨Ã�¥Ä�o­�·�·�Wilcoxon Signed Ranks Test 

�µ¦µ��̧É����� �o°¤¼¨�µ¦�¦³Á¤·��¨�µ¦¦́�¬µ�µ�£µ¡�nµ¥�¸É����­´��µ®r��Global photography score)  
    Ã�¥Â¡�¥r 

�¼oÁ�oµ¦nª¤ 
Ã�¦��µ¦ª·�´¥ 

�¨�µ¦�¦³Á¤·��µ��Global photography score (-3 �¹��3) 
3% Å¤�°��·�·¨�Ã¨�´É� 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

1 0 0 
� 2 1 
� 1 1 
� 1 2 
� 1 0 
� 0 1 
� 0 1 
� 1 1 
� 2 1 
�� 0 0 
�� 0 1 
�� 1 1 
�� 1 1 
�� 1 2 
15 0 1 
16 1 1 
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�µ¦µ��̧É�����  (�n°� 
 

�¼oÁ�oµ¦nª¤ 
Ã�¦��µ¦ª·�´¥ 

�¨�µ¦�¦³Á¤·��µ��Global photography score (-3 �¹��3) 
3% Å¤�°��·�·¨�Ã¨�´É� 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É� 

17 0 0 
18 1 0 
19 1 1 
20 3 2 
21 0 0 
22 0 1 
23 1 0 
24 1 1 
25 1 1 
26 0 0 
27 1 1 

�µ¦µ��̧É����� Á�¦̧¥�Á�¸¥��µ¦�¦³Á¤·��¨�µ¦¦́�¬µ�µ�£µ¡�nµ¥�¸É����­´��µ®r��Global photography  
   score) Ã�¥Â¡�¥r 

 3%Å¤�°��·�·¨ 0.3% Å�¤µÃ�¡¦°­ 
¨�¨�°¥nµ�¤µ� 0 0 
¨�¨��µ��¨µ� 0 0 
¨�¨�Á¨È��o°¥ 0 0 
Å¤nÁ�¨¸É¥�Â�¨� �� (37.04%) ��(29.63%) 
Á¡·É¤�¹Ê�Á¨È��o°¥ 14 (51.85%) �� (59.26%) 
Á¡·É¤�¹Ê��µ��¨µ� 2 (7.41%) � (11.11%) 
Á¡·É¤�¹Ê�°¥nµ�¤µ� � (3.7%) � 
Mean±SD 0.78±0.75 0.81±0.62 
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�µ¦µ��̧É�����  (�n°� 

 3%Å¤�°��·�·¨ 0.3% Å�¤µÃ�¡¦°­ 
Median (Min-Max) 1(0-3) 1(0-2) 
P-value �����  

®¤µ¥Á®�»���Wilcoxon Signed Rank Test 

  �µ��µ¦µ��¸É�4.30�Â¨³�4.31 �µ¦�¦³Á¤·��¨�µ¦¦́�¬µ�µ�£µ¡�nµ¥��Global photography 
score) �¸É����­´��µ®r�¡�ªnµ��oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�3% Å¤�°��·�·¨�Ã¨�´É��­nª�Ä®�n¤¸�µ¦
Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�Á¨È��o°¥��·�Á�}�¦o°¥¨³������ ��³�¸É���·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�0.3% Å�
¤µÃ�¡¦°­�Ã¨�´É��­nª�Ä®�n¤¸�µ¦Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�Á¨È��o°¥��·�Á�}�¦o°¥¨³�59.26 Â¨³Á¤ºÉ°�Îµ
�µ¦Á�¦̧¥�Á�¸¥�¦³®ªnµ��oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�3% Å¤�°��·�·¨�Ã¨�´É� Â¨³�oµ��¸É¦́�¬µ�oª¥�µ¦
�µ¥µ�0.3��Å�¤µÃ�¡¦°­�Ã¨�´É��¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· Á¤ºÉ°�¦³¤ª¨�¨
Ã�¥Ä�o­�·�·�Wilcoxon Signed Ranks Test 
   �µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ�Ã�¥Â�n�Á�}� 

  �µ��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¡�ªnµ����·Êª�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ��%�Å¤�°��·�·¨�Ã¨�´É��Å¤n
¡��¨�oµ�Á�¸¥��20 ����·�Á�}�¦o°¥¨³�74.07 ¡��¨�oµ�Á�¸¥��� ����·�Á�}�¦o°¥¨³�25.93 Ã�¥¤¸°µ�µ¦
�´��o°¥¤µ����¦µ¥�¤¸°µ�µ¦Â®o�¨°��o°¥¤µ��� ¦µ¥�¤¸°µ�µ¦Â®o�¨°��µ��¨µ����¦µ¥�Â¨³¤¸°µ�µ¦
�´�¤µ���Â®o�¨°�¤µ����¦µ¥�­nª����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�µ¥µ�0.3% Å�¤µÃ�¡¦°­�
Ã¨�´É��Å¤n¡��¨�oµ�Á�¸¥��24 ����·�Á�}�¦o°¥¨³������ ¡��¨�oµ�Á�¸¥��3 ����·�Á�}�¦o°¥¨³�11.11 
Ã�¥°µ�µ¦�¸É¡��º°�´��n°��oµ��o°¥�1 ¦µ¥�¤¸°µ�µ¦Â®o�¨°��o°¥¤µ����¦µ¥�Â¨³¤¸°µ�µ¦�´�¤µ���
Â®o�¨°�¤µ����¦µ¥ 

  �µ�Â¡�¥r�¡�ªnµ����·Êª�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ 3% Å¤�°��·�·¨�Ã¨�´É��Å¤n¡��¨�oµ�Á�¸¥� 
25�����·�Á�}�¦o°¥¨³�92.59 ¡��¨�oµ�Á�¸¥��2 ����·�Á�}�¦o°¥¨³�7.41 Ã�¥¤¸�mild erythema,�mild 
scaling 1 ���Â¨³moderate erythema, moderate scaling 1 ���­nª����·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥
�µ¦�µ¥µ����% Å�¤µÃ�¡¦°­�Ã¨�´É� Å¤n¡��¨�oµ�Á�¸¥��������·�Á�}�¦o°¥¨³�������¡��¨�oµ�Á�¸¥� ��
����·�Á�}�¦o°¥¨³������Ã�¥¤¸�moderate erythema, moderate scaling 1 ��� 



 

 
���¸É�5 

­¦»��°£·�¦µ¥�¨�Â¨³�o°Á­�°Â�³ 

5.1 ­¦»��¨�µ¦ª·�´¥ 

  �µ�ª·�́¥�̧ÊÁ�}��µ�ª·�́¥Â¦��¸ÉÅ�o«¹�¬µ�¦³­·��·£µ¡Â¨³�¨�oµ�Á�¸¥��¸ÉÁ�·��µ��µ¦Ä�o�0.3% 
Å�¤µÃ�¡¦°­ �´��3% Å¤�°��·�·¨Ã¨�´É��Ä��µ¦�¦³�»o��µ¦Á�·�Ã��°����·Êª�Ã�¥¤¸­¤¤�·�µ��µ¦
ª·�́¥ªnµ��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­��µ�¸É�¦·Áª����·Êª�³­µ¤µ¦��¦³�»o��µ¦Á�·�Ã��°����·ÊªÅ�o
�̧�ªnµ�3% Å¤�°��·�·¨�Ã¨�´É���µ¦«¹�¬µ�¦³�ÎµÄ��¼o�¸É¤µ¦́��¦·�µ¦Ä�Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n
¢jµ®¨ª���¦»�Á�¡¤®µ��¦��´Ê�Á¡«�µ¥Â¨³Á¡«®�·���Îµ�ª��������Ã�¥­»n¤Ä®o�¼oÁ�oµ¦nª¤Ã�¦��µ¦
�µ¥µ�0.3% Å�¤µÃ�¡¦°­��¸É���·Êª�oµ�®�¹É��Â¨³°̧��oµ��µ¥µ�3% Å¤�°��·�·¨�Ã¨�´É��ª́�¨³����¦́Ê�
�n°��°���¦ª��·��µ¤�¨�»����­´��µ®r�·��n°�´�Á�}�¦³¥³Áª¨µ�µ�����­´��µ®r��¨�µ��µ¦ª́��oª¥�
videodermoscopy ¡�ªnµÁ¤ºÉ°Á�¦̧¥�Á�¸¥�£µ¥Ä��¨»n¤Â�n¨³�oµ���µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­�Â¨³�
3% Å¤�°��·�·¨�Ã¨�´É��¤¸�µ¦Á¡·É¤�¹Ê��°���µ����·Êª�´Ê��¦·Áª�®́ª�·Êª��¨µ��·Êª�Â¨³�¨µ¥�·Êª�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·�Ä���³�¸ÉÁ�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤Å¤n¡�ªnµ¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
�µ�­�·�·��µ¦�¦³Á¤·��µ�£µ¡�nµ¥�oª¥�Global photography score ¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦­nª�
Ä®�n¤¸��µ����·ÊªÁ¡·É¤�¹Ê�Á¨È��o°¥�´Ê�����¨»n¤Ã�¥Å¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�
�µ¦�¦³Á¤·��ªµ¤¡¹�¡°Ä��¡�ªnµ°¥¼nÄ�Á���r�µ��¨µ��¹��n°��oµ�¤µ��Ã�¥�¸ÉÅ¤n¤¸�ªµ¤Â���nµ�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��µ¦�¦³Á¤·��¨�oµ�Á�¸¥�¡�ªnµ�µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É�¤¸�¨�oµ�Á�¸¥�
�o°¥�ªnµ�µ¦Ä�o�3% Å¤�°��·�·¨�Ã¨�´É��Ã�¥¡�Á¡¸¥�°µ�µ¦�´�Â¨³Â®o��o°¥¤µ���µ��¨�µ¦ª·�́¥
Â­��Ä®oÁ®È�ªnµ�µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��°µ�Á�}�°̧��µ�Á¨º°�®�¹É�Ä��µ¦�Îµ¤µÄ�o¦́�¬µ�¼o
�¸É¤¸�ªµ¤�o°��µ¦Á¡·É¤��µ��°����·Êª�Á�ºÉ°��µ�¤¸�¨�oµ�Á�¸¥��¸É�o°¥�ªnµ�µ¦Ä�o�3% Å¤�°��·�·¨�
Ã¨�´É��Â¨³¥´�Á�}�Â�ª�µ�Ä��µ¦«¹�¬µª·�́¥�n°Å�­Îµ®¦́��µ¦�Îµ¥µ 0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��¤µ
Ä�o¦́�¬µ�¼o�¸É¤¸£µª³�¤¦nª�®¦º°�¤�µ��µ��¦¦¤¡´��»r�Ä�°�µ�� 
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5.2 °£·�¦µ¥�¨�µ¦ª·�´¥ 

5.2.1 °£·�¦µ¥�o°¤¼¨�́ÉªÅ� 
Ä��µ¦ª·�́¥�¦́Ê��̧Ê¤¸�¼oÁ�oµ¦nª¤Ã�¦��µ¦Á�oµ¦nª¤�´Ê�®¤��������¦³®ªnµ��µ¦¦́�¬µ¤¸�¼o�¸ÉÅ¤n¤µ

�·��µ¤�¨�µ¦¦́�¬µ�������·�Á�}�¦o°¥¨³����Á®¨º°�¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸ÉÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥����
�µ¦¦́�¬µÁ�}��Îµ�ª���������·�Á�}�¦o°¥¨³�90 �¹É�­nª�Ä®�nÁ�·��µ��ªµ¤Å¤n­³�ª�Ä��µ¦Á�·��µ� 

�µ¦ª·�́¥�¦́Ê��̧Ê�ÎµÄ��¼oÁ�oµ¦nª¤Ã�¦��µ¦��Á�̧¥ª�´��Ã�¥Â�n��¦¹É��oµ¥�ªµÄ��µ¦�µ¥µ����% 
Å�¤µÃ�¡¦°­�Â¨³��%�Å¤�°��·�·¨�Ã¨�´É���́��́Ê��o°¤¼¨�´ÉªÅ��°��¨»n¤�́ª°¥nµ��¹�Å¤n¤¸�ªµ¤
Â���nµ��´���o°¤¼¨�´ÉªÅ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦¤¸¦µ¥¨³Á°̧¥��́��̧Ê 

5.2.1.1 Á¡«�Ä��µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê��¼o¦nª¤Ã�¦��µ¦­nª�Ä®�nÁ�}�Á¡«®�·���������·�
Á�}�¦o°¥¨³�������Â¨³Á¡«�µ¥�������·�Á�}�¦o°¥¨³������ 

5.2.1.2 °µ¥» �Á���r�´�Á¨º°�Á�oµ¦nª¤Ã�¦��µ¦ª· �́¥�º°�°µ¥»���-����e�¡�ªnµ�¼o¦nª¤
Ã�¦��µ¦¤¸°µ¥»Á�¨¸É¥��������e�Ã�¥°µ¥»�¸É¤µ��¸É­»��º°�����e�Â¨³�o°¥�¸É­»��º°�����e 

5.2.1.3 °µ�¸¡��¼o¦nª¤Ã�¦��µ¦­nª�Ä®�n¤¸°µ�¸¡¡�́��µ��·�Á�}�¦o°¥¨³�������
¦°�¨�¤µÁ�}�°µ�¸¡°ºÉ��Ç�Â¨³�oµ¦µ��µ¦�­nª�°µ�¸¡Â¤n�oµ�¤¸�Îµ�ª��o°¥�¸É­»��·�Á�}�¦o°¥¨³����� 

5.2.1.4 �¦³ª́�·�µ¦Â¡o¥µ��¼o¦nª¤Ã�¦��µ¦­nª�Ä®�nÅ¤n¤¸�¦³ª́�·�µ¦Â¡o¥µ��·�Á�}�¦o°¥¨³�
���� 

5.2.1.5 �¦³ª́�·¥µ®¦º°°µ®µ¦Á­¦·¤�¸ÉÄ�oÁ�}��¦³�Îµ�¡�ªnµ­nª�Ä®�nÅ¤n¤¸�µ¦Ä�o¥µ®¦º°
°µ®µ¦Á­¦·¤��·�Á�}�¦o°¥¨³�������Ä���³�¸É¤¸�µ¦Ä�o¥µ®¦º°°µ®µ¦Á­¦·¤�·�Á�}�¦o°¥¨³�������Â�nÅ¤n¤¸
�¼o¦nª¤Ã�¦��µ¦Á�¥Å�o¦́�¥µ�¸ÉÄ�oÄ��µ¦�¦³�»o��µ¦Á�¦·��°�Á­o��¤®¦º°��¤µ�n°� �ÎµÄ®oÅ¤n¤¸
�¨�¦³���n°�µ�ª·�́¥ 

5.2.1.6 Ã¦��¦³�Îµ�́ª�¡�ªnµ­nª�Ä®�nÅ¤n¤¸Ã¦��¦³�Îµ�́ª��·�Á�}�¦o°¥¨³������ 
5.2.1.7 �¦³ª́�·�µ¦�nµ�́�®¦º°°»�´�·Á®�»�¦·Áª��·Êª��¼o¦nª¤Ã�¦��µ¦�»����Å¤n¤¸�¦³ª́�·

�µ¦�nµ�́�®¦º°°»�´�·Á®�»�¦·Áª��·Êª�¸É�³�ÎµÄ®oÁ�·�Â�¨Á�}��¦·Áª��·Êª¤µ�n°���¹�Å¤n¤¸�¨�¦³���n°
�µ�ª·�́¥� 

5.2.1.8 �µ¦¦́�¬µ�n°�®�oµ��¼o¦nª¤Ã�¦��µ¦�»���Å¤nÁ�¥Å�o¦́��µ¦¦́�¬µ£µª³�·Êª�µ�
®¦º°Å�o¦́�¥µ�¸É�¦³�»o��µ¦Á�¦·�Á�·�Ã��°�Á­o��¤®¦º°���¤µ�n°� �¹�Å¤n¤¸�¨�¦³���n°�µ�ª·�́¥ 

5.2.1.9 ��µ��°����·Êª�¸É�¦·Áª��nµ��Ç��n°�Á¦·É¤�µ¦¦́�¬µ��´Ê��¸É�¦·Áª�®́ª�·Êª��¨µ��·Êª�
�¨µ¥�·Êª��´Ê�����oµ���ÎµÄ����Ç�Á�̧¥ª�´��¹�Å¤n¡�ªnµ¤¸�ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��ÎµÄ®o
�nª¥�́��{�®µÁ¦ºÉ°�°��·�¸É°µ�Á�·��¹Ê��n°��µ¦¦́�¬µÅ�o 



 53 
 

5.2.2 °£·�¦µ¥�¨�µ¦ª·�´¥ 
  �µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°���µ��°����·Êª�¦·Áª��nµ��Ç��µ��µ¦�µ�0.3% Å�¤µÃ�
¡¦°­�Ã¨�´É�Â¨³��% Å¤�°��·�·¨�Ã¨�´É��Ä��nª�¦³¥³Áª¨µ�nµ��Ç 
  �µ��¨�µ¦«¹�¬µ¡�ªnµ����·Êª�oµ��¸É�µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Á¦·É¤¤¸�µ¦Á¡·É¤�¹Ê��°�
��µ����·Êª�Á¤ºÉ°Á�¸¥��´��n°�¦́�¬µ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Ã�¥Á¦·É¤¤¸�ªµ¤Â���nµ��́Ê�Â�n­´��µ®r
�¸É�4 Á�}��o�Å�����¹��­·Ê�­»��µ¦«¹�¬µ�¸É­´��µ®r�¸É�����¹É��¨�µ¦��¨°��¸ÉÅ�o�´Ê�Ä��¦·Áª�®́ª�·Êª�
�¨µ��·Êª�Â¨³��¨µ¥�·Êª��È¡��ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É¦³�́��p < 0.001��¹É��µ�ª·�́¥�̧Ê
Á�}��µ�ª·�́¥Â¦��¸É�Îµ�µ¦«¹�¬µÄ��¦·Áª����·Êª�Â�n�¨�¸ÉÅ�o¤¸�ªµ¤Ä�¨oÁ�¸¥��´��µ�ª·�́¥�¸É�nµ�¤µ�¸É
�Îµ�µ¦«¹�¬µ�¹��¦³­·��·£µ¡�°�¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Ä��µ¦�¦³�»o��µ¦Á�¦·�Á�·�Ã��°�
���µ��Wester, et al., 2010)��¹É�¡�ªnµ�µ¦�µ�¸É���µÁ�}�¦³¥³Áª¨µ�µ����­´��µ®r��ÎµÄ®oÁ�·����µ
¥µª�¹Ê��2 ¤·¨¨·Á¤�¦�¹É�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��¨»n¤�ª��»¤�¡�ªnµ¤¸�ªµ¤Â���nµ�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·�Â¨³¥´�­°��¨o°��´��µ¦«¹�¬µÃ�¥�Allergan (Food and Drug Administration, n.p.) �¸É¡�ªnµ
Á¤ºÉ°�µ¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��¸É�¦·Áª�Á�¨º°��µ�­µ¤µ¦�Á¡·É¤�ªµ¤¥µª���µÅ�o°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�·��́Ê�Â�n­´��µ®r�¸É�8 �n°Á�ºÉ°����¹�­´��µ®r�¸É�16 Ã�¥�¨Å�Ä��µ¦�¦³�»o��µ¦Á¡·É¤
��µ����·Êª�°�¥µ�0.3%�Å�¤µÃ�¡¦°­�Ã¨�´É�¥´�Å¤n�¦µ�Â�n�´��Â�nÁ�ºÉ°ªnµÁ�·��µ��µ¦�¸É¥µÁ¡·É¤
¦³¥³Áª¨µÄ®oÁ­o���°¥¼nÄ�¦³¥³°�µÁ��¥µª�µª�¹Ê��(prolong anagen phase) Â¨³��¦³�»o�Ä®o¦¼�»¤��
�µ�¦³¥³Á�Ã¨Á��Á�oµ­¼n¦³¥³°�µÁ��Å�oÁ¦Èª�¹Ê��(stimulate follicle to enter anagen from telogen 
phase) (Yoelin et al., 2010) 
  ���·Êª�oµ��¸É�µ�3% Å¤�°��·�·¨�Ã¨�´É��Á¦·É¤¤¸�µ¦Á¡·É¤�¹Ê��°���µ����·Êª�¸É�¦·Áª��®́ª�·Êª�
�¨µ��·Êª�Â¨³�¨µ¥�·Êª�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Ã�¥¡��́Ê�Â�n­´��µ®r�¸É���Á�}��o�Å�����¹��­´��µ®r
�¸É�����¹É�­·Ê�­»��µ¦«¹�¬µ�Ä��oµ��¨Å��µ¦�¦³�»o��µ¦Á¡·É¤��µ����·Êª�°�¥µ�Á�ºÉ°ªnµ�Á�·��µ��µ¦�Îµ
Ä®o®¨°�Á¨º°��¥µ¥�́ª�Â¨³Á�d��potassium channels �¹É��ÎµÄ®o°°��·Á���Á¨º°��Â¨³­µ¦°µ®µ¦�Å�¥´�
¦µ��¤Å�o¤µ��¹Ê��Â¨³¥´��ÎµÄ®o¦µ��¤Ä�¦³¥³Á�Ã¨Á��Á�·��µ¦®¨»�¦nª���ÎµÄ®oÁ�·��µ¦­¦oµ�Á­o��¤
Ä®¤n¦³¥³°�µÁ���µ¤¤µ (Wester, Maibach, Guy & Novak, 1984)� 

Á¤ºÉ°Á�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤Ã�¥�µ¦Ä�o­�·�·�Paired t-test Á�¦̧¥�Á�¸¥�¦³®ªnµ��µ¦Ä�o�0.3% 
Å�¤µÃ�¡¦°­�Ã¨�´É��Â¨³�3% Å¤�°��·�·¨�Ã¨�´É��Å¤n¡�ªnµ¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�· Â­��ªnµ¥µ����% bimatoprost ¤¸�¦³­·��·£µ¡Å¤nÂ���nµ��µ��µ¦Ä�o 3% Å¤�°��·�·¨�°¥nµ�¤¸
�́¥­Îµ�´���́��́Ê��¹�°µ�Ä�o�{��́¥°ºÉ�Ç�¤µ¦nª¤¡·�µ¦�µ�oª¥Ä��µ¦Á¨º°�Ä�o¥µ�Á�n���¨�oµ�Á�¸¥��¸ÉÁ�·��¹Ê��
¦ª¤�¹��¦µ�µ�°�¥µ�¹É�¦µ�µ�°�¥µ�0.3% Å�¤µÃ�¡¦°­�Á¤ºÉ°Á�¸¥��´�¥µ�3% Å¤�°��·�·¨�Ã¨�´É��
¡�ªnµ�¦µ�µ�°�¥µ�0.3% Å�¤µÃ�¡¦°­�¥´�¤¸¦µ�µ­¼��ªnµ¤µ�� 
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�µ¦�¦³Á¤·�£µ¡�nµ¥�Global photography score Ã�¥Â¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥ ¡�ªnµ�
�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�3% Å¤�°��·�·¨�Ã¨�´É��­nª�Ä®�n¤¸�µ¦Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�Á¨È��o°¥��·�
Á�}�¦o°¥¨³������ ��³�¸É���·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��­nª�Ä®�n¤¸
�µ¦Á�¨¸É¥�Â�¨�Á¡·É¤�¹Ê�Á¨È��o°¥��·�Á�}�¦o°¥¨³�59.26 Â¨³Á¤ºÉ°�Îµ�µ¦Á�¦̧¥�Á�¸¥�¦³®ªnµ��oµ��¸É
¦́�¬µ�oª¥�µ¦�µ¥µ�3% Å¤�°��·�·¨�Ã¨�´É� Â¨³�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ�0.3��Å�¤µÃ�¡¦°­�
Ã¨�´É��¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· Á¤ºÉ°�¦³¤ª¨�¨Ã�¥Ä�o­�·�·�Wilcoxon 
Signed Ranks Test 

5.2.2.1 �µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É¤¸�n°�¦³­·��·£µ¡�°�
�µ¦Ä�o¥µ�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É��Â¨³�3% Å¤�°��·�·¨�Ã¨�´É�� 
   �¨�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¡�ªnµ�ªµ¤¡¹�¡°Ä��°�
�¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É¤¸�n°�¦³­·��·£µ¡�°��µ¦Á¡·É¤��µ��°����·Êª¦³®ªnµ��´Ê�����¨»n¤�Ã�¥Ä��oµ��¸É
Ä�o�0.3% Å�¤µÃ�¡¦°­�Ã¨�´É�­nª�¤µ��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�³°¥¼nÄ�Á���r¦³�́�
�µ��¨µ��¦°�¨�¤µÁ�}�¦³�́��n°��oµ�¤µ��Ä���³�¸É���·Êª�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�3% Å¤�°�
�·�·¨�Ã¨�´É��­nª�Ä®�n¤¸�ªµ¤¡¹�¡°Ä�°¥¼nÄ�¦³�́��n°��oµ�¤µ� ¦°�¨�¤µÁ�}�¦³�́��µ��¨µ��Â�n
Á¤ºÉ°¡·�µ¦�µÁ�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤�¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Á¤ºÉ°
�¦³¤ª¨�¨Ã�¥Ä�o­�·�·�Wilcoxon Signed Ranks Test Â�nÁ¤ºÉ°¡·�µ¦�µÄ��¨»n¤�¼o�iª¥¡�ªnµ��¨»n¤�¸ÉÄ�o�
0.3% Å�¤µÃ�¡¦°­�¤¸�ªµ¤¡¹�¡°Ä�Ä�¦³�́�¤µ��¸É­»��Á�}��Îµ�ª�������Ä���³�¸É�¨»n¤�¸ÉÄ�o�3% 
Å¤�°��·�·¨�Å¤n¡�ªnµ¤¸�ªµ¤¡¹�¡°Ä�Ä�¦³�́�¤µ��¸É­»� 

5.2.2.2 �µ¦Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ���·Êª�oª¥�0.3% Å�¤µÃ�¡¦°­�
Ã¨�´É��Â¨³�3% Å¤�°��·�·¨�Ã¨�´É� 
   ¡�ªnµ����·Êª�oµ��¸É¦́�¬µ�oª¥�µ¦�µ¥µ��%�Å¤�°��·�·¨�Ã¨�´É��¡��¨�oµ�Á�¸¥��� ���
�¹É�°µ�µ¦­nª�Ä®�nÁ�}�Á¡¸¥�°µ�µ¦�¸É¤¸�ªµ¤¦»�Â¦�Á¨È��o°¥�Â�n�Á�}���´��o°¥¤µ����¦µ¥�Â®o�¨°�
�o°¥¤µ����¦µ¥�Â®o�¨°��µ��¨µ����¦µ¥�Â¨³��´�¤µ��Â®o�¨°�¤µ����¦µ¥�­nª��µ¦�µ�0.3% Å�¤µ
Ã�¡¦°­�Ã¨�´É��¡��¨�oµ�Á�¸¥��o°¥�ªnµ�º°�¡�Á¡¸¥����¦µ¥�Â�n�Á�}���´��n°��oµ��o°¥���¦µ¥�Â®o�
¨°��o°¥¤µ����¦µ¥�Â¨³��´�¤µ���Â®o�¨°�¤µ����¦µ¥��¹É�Ä��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É¤¸°µ�µ¦�´�¤µ���
Â®o�¨°�¤µ����¦µ¥�́Ê��Á�}��¼oÁ�oµ¦nª¤Ã�¦��µ¦�¸É¡��¨�oµ�Á�¸¥��µ��µ¦�µ¥µ�´Ê�����oµ��Â¨³¡�ªnµ
�·ª®�oµ�¦·Áª�°ºÉ�¤¸°µ�µ¦Â®o�¨°�¤µ��oª¥Á�n��´���¹É�Å¤n�nµ�³Á�}��¨�¸ÉÁ�·��µ��µ¦Ä�o¥µ�´Ê������·��
Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��µ¦«¹�¬µ�¸É�nµ�¤µ��¨�oµ�Á�¸¥��¸É¡�­nª�Ä®�n�°��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­Ä�
�µ¦¨��ªµ¤�́��µÁ�}��¨�oµ�Á�¸¥�Á�¡µ³�¸É�Å�oÂ�n�°µ�µ¦�´��µ�(itching sensation in the eyes), �µÂ���
(conjunctival hyperemia) ¡�Å�o�¦³¤µ��4% (Food and Drug Administration, 2010), �µÂ®o��(eye 
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dryness) �¹É�¡�Å�o�n°¥Á�}��3 °́��́�Â¦� (Yoelin et al., 2010)�Â�nÁ�ºÉ°��µ��µ¦«¹�¬µ�̧ÊÁ�}��µ¦�µ¥µ�¸É
�·ª®�́��¦·Áª��·Êª��¹�Å¤n¡��¨�oµ�Á�¸¥�Á®¤º°�Ä��µ�ª·�́¥�nµ��Ç��́��¨nµª�Â¨³¡�ªnµ�µ¦�µ¥µ�0.3% Å�¤µ
Ã�¡¦°­�Ã¨�´É��¤¸�ªµ¤�¨°�£́¥­¼��Â¨³�¨�oµ�Á�¸¥�¡�Å�o�o°¥�ªnµ�µ¦Ä�o¥µ�3% Å¤�°��·�·¨�Ã¨�´É��Â¨³
�nµ�³Ä�oÁ�}�°̧��µ�Á¨º°�®�¹É�Ä��µ¦�Îµ¤µ¦́�¬µ�¼o�¸É¤¸���·Êª�µ��®¦º°«¹�¬µÁ¡·É¤Á�·¤Ä��µ¦�Îµ¤µÄ�o¦́�¬µ�¼o
�¸É¤¸£µª³�¤¦nª��µ��n°Å�Ä�°�µ��� 

5.3 �o°Á­�°Â�³ 

  �µ��µ¦«¹�¬µ�µ�ª·�́¥Ä��¦́Ê��̧Ê�¡�ªnµ¤¸�o°Á­�°Â�³�¸É­µ¤µ¦��ÎµÅ�«¹�¬µÁ¡ºÉ°Ä®oÁ�·�°��r
�ªµ¤¦¼oÄ®¤n�Â¨³Á¡ºÉ°¥º�¥´��¨�µ¦«¹�¬µÄ��¦́Ê��̧Ê�Å�oÂ�n 

5.3.1 �¨»n¤�¦³�µ�¦��ª¦¤¸�µ¦«¹�¬µÃ�¥Ä�o�Îµ�ª��¦³�µ�¦�¸ÉÁ¡·É¤�¹Ê� 
5.3.2 ¦³¥³Áª¨µÄ��µ¦ª·�́¥��ª¦Á¡·É¤¦³¥³Áª¨µÄ®o�µ��¹Ê��Á¡ºÉ°Ä®o�¨�µ¦ª·�́¥�´�Á���¹Ê�� 
5.3.3 �µ¦ª́��¨�µ¦ª·�́¥�°µ�¤¸�µ¦ª́�°́�¦µ�µ¦�°��°�Á­o����Ã�¥°µ�Ä�o�µ¦�́����·Êª�

Á¡ºÉ°�¼�ªµ¤¥µª�°����·Êª�¸ÉÁ¡·É¤�¹Ê� 
5.3.4 �ª¦¤¸�µ¦«¹�¬µ�¹��¨�¸ÉÁ�·��¹Ê�®¨´��µ�®¥»�Ä�o¥µÅ�Â¨oª�Á¡ºÉ°�¼ªnµ���·Êª¦nª�¤µ��¹Ê�

�ªnµÁ�·¤®¦º°¥´�¤¸�¨Ä��µ¦�¦³�»o��µ¦Á�¦·�Á�·�Ã�°¥¼n 
 

 
 
 
 
 

 



 

 

 

 

 

 

¦µ¥�µ¦°oµ�°·� 

 
 
 
 
 
 
 
 

id2344859 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



 57 
 

¦µ¥�µ¦°oµ�°·� 

Centofanti. M., Oddone, F., Chimenti, S., Tanga, L., Citarella, L. & Manni, G.  (2006).  
Prevention of Dermatologic Side Effects of Bimatoprost 0.03% Topical Therapy.  
American Journal of Ophthalmology, 142(6), 1059-1060. 

Chen, C. S, Wells, J. & Craig. J. E.  (2004).  Topical Prostaglandin F2á Analog Induced Poliosis.  
American Journal of Ophthalmology, 137(5), 965-966. 

Doshi, M., Edward, D. & Osmanovid, S.  (2006).  Clinical Course of Bimatoprost-Induced 
Periocular Skin Changes in Caucasians.  Ophthalmology, 113(11), 1961-1967. 

Eisenberg, D., Toris, C. & Camras, C.  (2002).  Bimatoprost and Travopost: A Review of Recent 
Studies of Two New Glaucoma Drugs.  Survey of ophthalmology, 47(Suppl 1), S105-
S115. 

Food and Drug Administration  (n.d.��  Division of Anti-infective and Ophthalmology Products 
Advisory CommitteeBriefing information: bimatoprost ophthalmic solution for the 
treatment of hypotrichosis of the eyelashes.  Retrieved July 25, 2010, from  
http://www.fda.gov/ohrms/dockets/ac/08/briefing/2008-4397b1-03-FDA.pdf   

Hart, J. & Shafranov, G.  (2003).  Hypertrichosis of Vellus Hairs of the Malar Region After 
Unilateral Treatment With Bimatoprost.  American Journal of Ophthalmology, 137(4), 
756-757. 

International society of hair restoration surgery.  (2010).  Eyebrow & Eyelash Hair Restoration  
 Surgery.  Retrieved  July  25, 2010, from  http://www.ishrs.org/surgical/surgical-  
 eyebrow-eyelash.htm 

Krause, K. & Foitzik, K.  (2006).  Biology of the hair follicle: The basics.  Seminars in 
Cutaneous  Medicine and Surgery, 25(1), 2-10. 

http://www.ishrs.org/surgical/surgical-


 58 
 

Kroll, D. M. & Schuman, J. S.  (2001).  Reactivation of Herpes Simplex Virus Keratitis After 
Initiating Bimatoprost Treatment for Glaucoma.  American Journal of Ophthalmology, 
133(3),  401-402. 

Kunin A.  (n.d.����Eyebrow loss.  Retrieved  July 25, 2010, from  http://www.dermadoctor.com/ 
article-print.asp?ArticleID=124 

Law, S. K.  (2010).  Bimatoprost in the treatment of eyelash hypotrichosis.  Clinical 
Ophthalmology, 4, 349-358. 

Medicinene Net, Inc.  (2005).  Medication and Drugs: Minoxidil.  Retrieved July 27, 2010, 
from http://www.medicinenet.com/minoxidil-oral/article.htm 

Paus, R. & Cotsarelis, G.�����������The biology of hair follicles.��The New England Journal of 
Medicine, ������, ���-���� 

Pharmcom International Pharmcom.  (������� Rogaine 5.  Retrieved July 27, 2010, from 
http://www.pharmcom.com/rogaine.html 

Rogaine.  (n.d.����Rogaine FAQs.  Retrieved July 27, 2010 ,from http://www.rogaine.com/ 
men/faq#question-9 

Sadro. J., Jarudi, I. & Sinha, P.  (2003).  The role of eyebrows in face recognition.  Perception, 
32, 285-293. 

Saitoh, M., Uzuka, M. & Sakamoto, M.  (1970).  Human hair cycle.  Journal of investigative 
dermatology, 54, 65-81. 

Schreiber, J. E., Singh, N. K. & Klatsky S. A.  (2005).  Beauty lies in the �Eyebrow� of the 
beholder: A public survey of eyebrow aesthetics.  Aesthetic surgery journal, 25(4), 
348-352. 

Tosti, A., Pazzaglia, M., Voudouris, S. & Tosti, G.  (2004).  Hypertrichosis of the eyelashed 
caused by bimatoprost.  Journal of American academy of Dermatology, 51(5 Suppl), 
S149-S150. 

http://www.dermadoctor.com/
http://www.medicinenet.com/minoxidil-oral/article.htm
http://www.pharmcom.com/rogaine.html
http://www.rogaine.com/


 59 
 

Uno, H., Zimbric, M. L., Albert, D. M. & Stjernschantz, J.  (2002).  Effect of latanoprost on hair 
growth in the bald scalp of the stump-tailed macacque: a pilot study.  Acta Derm 
Venereol, 82(1), 7-12. 

Wester, R.C., Maibach, H.I., Guy, R. H. & Novak, E.  (1984).  Minoxidil stimulates cutaneous 
blood flow in human balding scalps: pharmacodynamics measured by laser Doppler 
velocimetry and photopulse plethysmography.  Journal of Investigative Dermatology, 
82, 515-517. 

Wester, S. T., Lee, W. & Shi, W.  (2010).  Eyelash Growth from Application of Bimatoprost in 
Gel Suspension to the Base of the Eyelashes.  Ophthalmology, 117(5), 1024-1031. 

Woodward, J., Haggerty, C., Stinnett, S. & Williams, Z.  (2010).  Bimatoprost 0.03% gel for 
cosmetic eyelash growth and enhancement.  Journal of cosmetic dermatology, 9(2), 96-
102. 

Wosicka, H. & Cal, K.  (2009).  Targeting to the hair follicles:  Current status and potential.  
Journal of Dermatological Science, 57(2), 83-89. 

Yoelin. S., Walt, J. G. & Earl, M.  (2010).  Safety, Effectiveness, and Subjective Experience with 
Topical Bimatoprost 0.03% for Eyelash Growth.  Dermatologic surgery, 36(5), 638-
649. 

 

 

 

 

 



 

 
 
 
 
 
 
 

 
 
 

£µ���ª� 
 
 
 
 

 
 
 
 
 

id2299781 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



 61 
 

 
£µ���ª��� 

�´ª°¥nµ��¼o¦nª¤Ã�¦��µ¦ª·�́¥ 

�¼oÁ�oµ¦nª¤Ã�¦��µ¦���̧É�� 
£µ¡�nµ¥�¦·Áª��·ÊªÁ�¦̧¥�Á�¸¥��n°�Â¨³®¨´��µ¦¦́�¬µ�¸É����­´��µ®r� 
�oµ��oµ¥��µ�oª¥ 0.3% Å�¤µÃ�¡¦°­Ã¨�´É���oµ��ªµ��µ�oª¥�3% Å¤�°��·�·¨�Ã¨�´É� 
 
   �������n°��µ¦¦́�¬µ     ���­´��µ®r 
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�¼oÁ�oµ¦nª¤Ã�¦��µ¦���̧É�� 
£µ¡�nµ¥�¦·Áª��·ÊªÁ�¦̧¥�Á�¸¥��n°�Â¨³®¨´��µ¦¦́�¬µ�¸É����­´��µ®r� 
�oµ��oµ¥��µ�oª¥ 3% Å¤�°��·�·¨Ã¨�´É���oµ��ªµ��µ�oª¥���3% Å�¤µÃ�¡¦°­�Ã¨�´É� 
   
  �����������������n°��µ¦¦́�¬µ     ���­´��µ®r 

 
�¼oÁ�oµ¦nª¤Ã�¦��µ¦���̧É�� 
£µ¡�nµ¥�¦·Áª��·ÊªÁ�¦̧¥�Á�¸¥��n°�Â¨³®¨´��µ¦¦́�¬µ�¸É����­´��µ®r� 
�oµ��oµ¥��µ�oª¥ 0.3% Å�¤µÃ�¡¦°­Ã¨�´É���oµ��ªµ��µ�oª¥�3% Å¤�°��·�·¨�Ã¨�´É� 

  ����������������n°��µ¦¦́�¬µ     ���­´��µ®r 
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�¼oÁ�oµ¦nª¤Ã�¦��µ¦���̧É�� 
£µ¡�nµ¥�¦·Áª��·ÊªÁ�¦̧¥�Á�¸¥��n°�Â¨³®¨´��µ¦¦́�¬µ�¸É����­´��µ®r� 
�oµ��oµ¥��µ�oª¥ 3% Å¤�°��·�·¨Ã¨�´É���oµ��ªµ��µ�oª¥���3% Å�¤µÃ�¡¦°­�Ã¨�´É� 
 
  ����������������n°��µ¦¦́�¬µ     ���­´��µ®r 
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£µ���ª��� 

Ä��´��¹��o°¤¼̈ Ã�¦��µ¦ª·�́¥ 

Á¦ºÉ°� �µ¦«¹�¬µÁ�¦̧¥�Á�̧¥��¦³­·��·£µ¡�°��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­��́��3%  
Å¤�°��·�·¨�Ã¨�́É��Ä��µ¦�¦³�»o��µ¦Á�·�Ã��°����·Êª 

 
Â���́��¹��o°¤¼¨�́ÉªÅ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�(Patient demographic information) 
 

1. ¨Îµ�́��¸É������ H.N. ������ ª́��Á�º°���e�¸ÉÁ�È��o°¤¼¨���������������������������� 
2. �ºÉ°-�µ¤­�»¨������������������������������������������������������������Á¡«�������°µ¥»����..... �e 
3. �¸É°¥¼n���������������������.Á�°¦rÃ�¦�·��n°�...����... 
4. °µ�¸¡  
����1. �oµ¦µ��µ¦ � ����2. ¡�́��µ�    
��� 3. Â¤n�oµ�  ����4. �́�Á¦̧¥���́�«¹�¬µ 
��� 5. �·��µ¦­nª��́ª  ����6. °ºÉ�Ç�¦³�»���������. 

 
5. �¦³ª́�·�µ¦Â¡o¥µ ����������������������������� 
6. ¥µ®¦º°°µ®µ¦Á­¦·¤�¸ÉÄ�oÁ�}��¦³�Îµ����������������������� 
7. �¦³ª́�·Ã¦��¦³�Îµ�́ª���������������������������.. 
8. �¦³ª́�·�µ¦�nµ�́�®¦º°°»�´�·Á®�»�¦·Áª��·Êª�������������������� 
9. �¦³ª́�·�µ¦¦́�¬µ£µª³�·Êª�µ��¸ÉÁ�¥¤¸Ä�°�̧�Â¨³�{��»�´� 

1) ¥µ�¸ÉÄ�o�(¦³�»�ºÉ°) ���������·�  �����.........................�µ 
2) ¦³¥³Áª¨µ�¸ÉÄ�o¥µ ���������������������..........Á�º°� 

1. ¥´�Ä�o°¥¼n 
2. ®¥»�Â¨oª�¦³�»¦³¥³Áª¨µ������������...............Á�º°� 
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3) �nµ�́��¨¼��·ÊªÃ�¥ª·��̧������.����. Á�}�¦³¥³Áª¨µ����.�e� 
4) °ºÉ�Ç�¦³�»��������������������....................................................................................... 

10. �¦̧¤�Îµ¦»�Ä�®�oµ�¸ÉÄ�o°¥¼n�{��»�´��¦³�»�����������������.................................................................. 

Â���́��¹��¨�µ¦��¨°�� 

�µ¦µ��¦³Á¤·��¨�µ¦¦́�¬µ     Î̈µ�´��̧É������... 
 

�µ¦µ��̧É��� Â­���¨�µ¦ª́���µ����·Êª�¸É�¦·Áª��nµ��Ç�Ä�¡ºÊ��¸Éª��¨¤�¸É¤¸Á­o��nµ�«¼�¥r�¨µ�� 
4�¤·¨¨·Á¤�¦ �¸É�n°��µ¥µ�­·Ê�­´��µ®r�¸É��, 8, 12 Â¨³�16  

 
¨Îµ�́���
�·Êª�¸É
�¦·Áª� 
�oµ�®́ª�µ 
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�n°��µ¥µ�
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É���
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��µ�Á­o���
­´��µ®r�¸É���
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É����
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��µ�Á­o���
­´��µ®r�¸É�16�
(Å¤�¦°�) 

 �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ 
��           
2.           
3.           
4.           
5.           
6.           
7.           
8.           
9.           
10.           
��µ�Á�¨¸É¥
Á­o���
�´Ê�®¤� 
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�µ¦µ��¦³Á¤·��¨�µ¦¦́�¬µ     Î̈µ�´��̧É������... 
 
¨Îµ�́���
�·Êª�¸É
�¦·Áª� 
�¹É��¨µ��µ 
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�n°��µ¥µ�
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��µ�Á­o���
­´��µ®r�¸É���
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É���
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É����
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É�16�
(Å¤�¦°�) 

 �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ 
��           
2.           
3.           
4.           
5.           
6.           
7.           
8.           
9.           
10.           
��µ�Á�¨¸É¥
Á­o���
�´Ê�®¤� 
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�µ¦µ��¦³Á¤·��¨�µ¦¦́�¬µ     Î̈µ�´��̧É������... 
 
¨Îµ�́����·Êª�¸É
�¦·Áª� 
�oµ�®µ��µ 

��µ�Á­o���
�n°��µ¥µ�
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É���
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É���
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É����
(Å¤�¦°�) 

��µ�Á­o���
­´��µ®r�¸É�16�
(Å¤�¦°�) 

 �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ 
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3.           
4.           
5.           
6.           
7.           
8.           
9.           
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Á­o���
�´Ê�®¤� 
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�µ¦µ��¦³Á¤·��¨�µ¦¦́�¬µ     Î̈µ�´��̧É������... 
 
�µ¦µ��̧É�� Â­���³Â���¦³Á¤·��¨�µ¦¦́�¬µ�µ�£µ¡�nµ¥�n°��µ¦ª·�́¥Â¨³®¨´�Ä�o¥µ�16 ­´��µ®r 
 

 ­·Ê�­´��µ®r�¸É��� 
�³Â���µ�£µ¡�nµ¥Ã�¥¦ª¤�oµ�®�oµ (-3 �¹��
+3) 

 

 
-3 =�¨�¨�°¥nµ�¤µ��   1�=�Á¡·É¤�¹Ê�Á¨È��o°¥ 

-2�=�¨�¨��µ��¨µ��   2�=�Á¡·É¤�¹Ê��µ��¨µ� 
-1 =�¨�¨�Á¨È��o°¥�   3�=�Á¡·É¤�¹Ê�°¥nµ�¤µ� 

0 =Å¤nÁ�¨¸É¥�Â�¨� 
 
�µ¦µ��̧É��� Â­���³Â���µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ�(Ã�¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦) 
 
�  ����. 1. ¤ ̧    ����� 2. Å¤n¤ ̧
 

�¨�oµ�Á�¸¥� 
Å¤n¤¸Á¨¥ (0) 

�o°¥¤µ� 
(1) 

�n°��oµ�
�o°¥ 
(2) 

�µ��¨µ� 
(3) 

�n°��oµ�¤µ� 
(4) 

¤µ��¸É­»� 
(5) 

�oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ �oµ¥ �ªµ 
Â­�¦o°�             
�´�             
Â��             
Â®o�             
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�µ¦µ��¦³Á¤·��¨�µ¦¦́�¬µ     Î̈µ�´��̧É������... 
 
�µ¦µ��̧É�� Â­���³Â���µ¦�¦³Á¤·��¨�oµ�Á�¸¥��µ��µ¦Ä�o¥µ�(Ã�¥Â¡�¥r) 
 
  ����. 1. ¤ ̧    ����� 2. Å¤n¤ ̧
 

�¨�oµ�Á�¸¥� 
�oµ¥ �ªµ 

Mild Moderate Severe Mild moderate Severe 
Erythema       
Scaling       
Edema       
Vesicles       
       

 
�µ¦µ��̧É�� Â­���³Â���¦³Á¤·��ªµ¤¡¹�¡°Ä�®¨´�­·Ê�­»��µ¦¦́�¬µ�¸É����­´��µ®r� 

(Ã�¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦) 
 
�ªµ¤¡¹�¡°Ä��µ�
�¨�µ¦¦́�¬µ
Ã�¥¦ª¤ 

�o°¥¤µ� 
(1) 

0�20% 

�n°��oµ��o°¥ 
(2) 

21-40% 

�µ��¨µ� 
(3) 

41-60% 

�n°��oµ�¤µ� 
(4) 

61-80% 

¤µ��¸É­»� 
(5) 

> 81% 
���·Êª�oµ��oµ¥      
���·Êª�oµ��ªµ      
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£µ���ª��� 

®�´�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

 

 
®�´�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥ �Informed Consent Form� 

 

      ª́��¸É����������������Á�º°�����������������������������������¡�«������������ 
 �oµ¡Á�oµ���µ¥��µ���µ�­µª������������������������������������������������������..................................��°µ¥»�������������������e�°¥¼n
�oµ�Á¨��¸É�����������®¤¼n�¸É������������������������������������������............................��Îµ�¨�����.���������������������������............. 
°ÎµÁ£°���������������������������������......................�´�®ª́����������������������������������������������������¦®´­Å�¦¬�̧¥r�����������������������........... 
�°�Îµ®�´�­º°Â­���ªµ¤¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�´¥Á¡ºÉ°Á�}�®΅��µ�Â­��ªnµ 
 �����oµ¡Á�oµ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�´¥�°���µ¥Â¡�¥rª¦·­¦�­»ª¦¦��´�¦�́¥���®´ª®�oµÃ�¦��µ¦���Á¦ºÉ°��
�µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·£µ¡�°��µ¦Ä�o�0.3% Å�¤µÃ�¡¦°­��́��3% Å¤�°��·�·¨Ã¨�́É��Ä��µ¦�¦³�»o��µ¦
Á�·�Ã��°����·Êª��oª¥�ªµ¤­¤́�¦Ä��Ã�¥¤·Å�o¤̧�µ¦�´��´��®¨°�¨ª�Â�n�¦³�µ¦Ä��Â¨³¡¦o°¤�³Ä®o�ªµ¤¦nª¤¤º°
Ä��µ¦ª·�´¥ 
 ����oµ¡Á�oµÅ�o¦́��µ¦°�·�µ¥Â¨³�°��o°­�­́¥�µ��¼oª·�´¥Á�̧É¥ª�́�ª́��»�¦³­��r�µ¦ª·�´¥�ª·�̧�µ¦ª·�´¥��ªµ¤
�¨°�£́¥�°µ�µ¦�®¦º°°́��¦µ¥�¸É°µ�Á�·��¹Ê��¦ª¤�´Ê��¦³Ã¥��r�¸É�³Å�o¦́��µ��µ¦ª·�´¥�Ã�¥¨³Á°̧¥�Â öª�µ¤Á°�­µ¦
�̧ÊÂ���¼oÁ�oµ¦nª¤�µ¦ª·�´¥Â���oµ¥ 
 ����oµ¡Á�oµÅ�o¦́��µ¦¦́�¦°��µ��¼oª·�´¥ªnµ�³Á�È��o°¤¼¨­nª��´ª�°��oµ¡Á�oµÁ�}��ªµ¤΅���³Á�d�Á�¥Å�oÁ�¡µ³Ä�
¦¼�Â���°��µ¦­¦»��¨�µ¦ª·�´¥Á�nµ�´Ê� 
 ����oµ¡Á�oµÅ�o ¦́��¦µ��µ��¼oª·�´¥Â öªªnµ�®µ�Á�·�°́��¦µ¥Ä�Ç��µ��µ¦ª·�´¥��¼oª·�´¥�³¦́��·��°��nµ
¦́�¬µ¡¥µ�µ¨�¸ÉÁ�}��¨­º�Á�ºÉ°��µ��µ¦ª·�´¥�¸Ê 
 ����oµ¡Á�oµÅ�o¦́��¦µ�ªnµ��oµ¡Á�oµ¤̧­·��·�¸É�³�°��´ª°°��µ��µ¦ª·�´¥�¦́Ê��¸ÊÁ¤ºÉ°Ä��ÈÅ�o�Ã�¥Å¤n¤̧�¨�¦³��
Ä�Ç��n°�µ¦¦́�¬µ¡¥µ�µ¨�µ¤­·��·Í�¸É�oµ¡Á�oµ�ª¦Å�o¦́� 
 �oµ¡Á�oµÅ�o°nµ�Â¨³Á�oµÄ��o°�ªµ¤�µ¤®�´�­º°�¸ÊÂ öª��¹�Å�o¨�¨µ¥¤º°�ºÉ°ÅªoÁ�}�­Îµ�´��¡¦o°¤�́�®´ª®�oµ
Ã�¦��µ¦ª·�´¥Â¨³¡¥µ� 
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        ¨��ºÉ°����������������������������������������������������������¼o¥·�¥°¤/�¼o���¦°� 
        ������������������������������������������������������������������� 
        ¨��ºÉ°���������������������������������������������������������®´ª®�oµÃ�¦��µ¦ 
     �   �����������µ¥Â¡�¥r�ª¦·­¦�­»ª¦¦��´�¦�́¥� 
        ¨��ºÉ°���������������������������������������������������������¡¥µ� 
     �   ������������������������������������������������������������������� 
        ¨��ºÉ°���������������������������������������������������������¡¥µ� 
     ���������������������������������������������������������������������������������������������������� � 
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�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ°    �µ¥ª¦·­¦��­»ª¦¦��´�¦�´¥ 

ª´��Á�º°���eÁ�·�   ���¤¸�µ�¤����� 

­�µ��̧É°¥¼n�{��»�´� 338/32 ���¤Å®­ª¦¦¥r�Â�ª��µ��°Â®¨¤� 
 Á���µ��°Â®¨¤��¦»�Á�¡¤®µ��¦������ 

�¦³ª´�·�µ¦«¹�¬µ     
2542    �¦·��µ�¦̧�Â¡�¥«µ­�¦�´��·� 
    Â¡�¥r«µ­�¦r�¤®µª·�¥µ¨´¥¤®·�¨ 

�¦³ª´�·�µ¦�Îµ�µ� 
����-����  °µ�µ¦¥r�¦³�Îµ®¨´�­¼�¦Áª�«µ­�¦r�³¨°ª́¥Â¨³¢g��¢¼­»�£µ¡ 

­Îµ�́�ª·�µÁª�«µ­�¦r�³¨°ª́¥Â¨³¢g��¢¼­»�£µ¡ 
¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª� 

����-����  Â¡�¥r��·�´�·�µ¦ 
«¼�¥r�·ª®�́� ¤®µª·�¥µ¨´¥«¦̧��¦·��¦ª·Ã¦��¦³­µ�¤·�¦ 

2544-2545  Â¡�¥rÄ�o�»�� 
  £µ�ª·�µ�¦­·�ª·�¥µ���³Â¡�¥«µ­�¦r«·¦·¦µ�¡¥µ�µ¨ 
  ¤®µª·�¥µ¨´¥¤®·�¨ 
2543-2544  Â¡�¥rÁ¡·É¤¡¼��´�¬³ 
  Ã¦�¡¥µ�µ¨­¤»�¦­µ�¦��́�®ª́�­¤»�¦­µ�¦ 
����-����  Â¡�¥rÄ�o�»� 
  £µ�ª·�µ�¦­·�ª·�¥µ���³Â¡�¥«µ­�¦r«·¦·¦µ�¡¥µ�µ¨ 
  ¤®µª·�¥µ¨´¥¤®·�¨ 
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