
 

 

�µ¦«¹�¬µ�¦³­·��·�¨�°��µ¦¦́�¬µ¦°¥�ÊÎµ®¨´��µ¦�Îµ�SUBCISION 
�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 

EFFECTIVENESS OF TOPICAL VITAMIN K1 ON BRUISING 
AFTER SUBCISION 

 
 
 
 

­¤¥«� ��Å¡¦́��r 
 
 
 
 

ª·�¥µ«µ­�¦¤®µ�́��·� 
­µ�µª·�µ��ª·�¥µ 
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                          ABSTRACT 

Bruising is a common problem in dermatologic procedures, particularly with subcision. 
Although the bruise produced by subcision is a transient side effect, it occurs in almost all patients 
and is a significant limiting factor for this procedure. Currently, there is no standard treatment for 
bruising after subcision. There is some evidence that topical vitamin K1 in high concentrations 
may reduce the severity of a bruise caused by 585-nm pulsed dye laser. However, effectiveness of 
topical vitamin K1 on bruising after subcision has not been studied. 

 Objective: To study the effectiveness of topical 5% vitamin K1 on bruising after subcision. 

Method: A total of 18 adult volunteers aged range 21-40 years with rolling acne scars were 
enrolled in this split-face randomized controlled study. The subcision treatment for rolling acne scars 
was conducted on day 0. After subcision treatment, each patient was instructed to apply topical 5% 
vitamin K1 to one side of the face and placebo to the other side twice daily for two weeks after 
subcision treatment. Bruising was rated by objective chromameter measurements at baseline, the 
first week and the second week of treatment. An independent dermatologist not involving in the 
study procedure was asked to rate photographs of each of the bruises by means of a visual analogue 
scale. Satisfaction and side effects from the topical medication were assessed by subjects. 



 

 �7�

Results: There was a statistical significant reduction of severity of bruising on both sides 
of the face from the first week onward��p <�0.001). However, the side of the face treated with topical 
vitamin K1 on bruising after subcision showed  no significant difference as compared to placebo 
�p =�0.358).�No side effects were detected. 

Conclusion: No significant in the resolution of subcision-induced bruising was found the 
treatment with topical vitamin K1 and placebo.  

Keywords: Vitamin K1 / Bruising / Subcision 
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  ������´�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°��Ä��nª�¦³¥³Áª¨µ�nµ��Ç      27 
4.2 �µ¦Á�¨¸É¥�Â�¨��°��nµ�VAS Á�¦̧¥�Á�¸¥�¦³®ªnµ�Ä�®�oµ 
       �oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 
�´�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°��Ä��nª�¦³¥³Áª¨µ�nµ��Ç      �0 

�����¦³�́��ªµ¤¡¹�¡°Ä��n°�µ¦¦́�¬µ�oª¥ª·�µ¤·�Á�1�Á�¸¥��´�¥µ®¨°�         �3 
 
 

 



 

 
���¸É�1 

���Îµ 

1.1  £¼¤·®΅� 

¦°¥�ÊÎµÁ�}��{�®µ�¸É¡��n°¥®¨´��Îµ®́���µ¦�µ��·ª®�́���¹É�°µ�Á�·�Å�o�µ�®¨µ¥­µÁ®�»�Á�n��
�µ¦�¸�®¦º°�µ¦�nµ�́��oª¥ª́��»¤¸�¤�Á�·�®¨´��µ¦¥·�Á¨Á�°¦r�µ���·���µ¦¦́�¬µÂ�¨Á�}�®¨»¤­·ªÃ�¥
ª·�¸�subcision Á�}��µ¦Ä�oÁ�È¤�́�¡´��º��¸É¥¹��o�Â�¨°°��Á¡ºÉ°Ä®o®¨»¤­·ª�ºÊ��¹Ê��(Orentreich, D. & 
Orentreich, N., 1995)���¨�oµ�Á�¸¥�®¨´��µ¦�Îµ�subcision��¸É¡�Å�o�n°¥�º°�µ¦Á�·�¦°¥�ÊÎµ�®µ�¦°¥�ÊÎµ
�́Ê�Á�·��¦·Áª�Ä�®�oµ®¦º°�ÎµÂ®�n��¸É­´�Á��Á®È�Å�o�nµ¥¥n°¤�n°Ä®oÁ�·��{�®µÄ�Â�n�ªµ¤­ª¥�µ¤��µ�
�ªµ¤¤´É�Ä�Ä��µ¦Á�oµ­´��¤Â¨³°µ��ÎµÅ�­¼n�µ¦�µ��µ�Å�o�Â¤oªnµÄ�£µª³���·¦°¥�ÊÎµ°µ�®µ¥Å�oÁ°�
Ä�Áª¨µ�1-2 ­´��µ®r�(Schaffer, Saghari & Baumann, 2009) Â�n�¨�oµ�Á�¸¥��̧ÊÁ�·�Ä��¼o�iª¥Á�º°��»�¦µ¥
®¨´��Îµ�subcision���¹��º°Á�}��o°�Îµ�´��¸É­Îµ�´�Ä��µ¦�Îµ®́���µ¦�̧ÊÁ¡ºÉ°Â�oÅ��{�®µÂ�¨Á�}�®¨»¤­·ª 

�µ�Á¨º°�Ä��µ¦¦́�¬µ¦°¥�ÊÎµ®¨´��µ¦�Îµ®́���µ¦¤¸ª·�¸�nµ� Ç �´��Á�n���µ¦Ä�o¥µ�µ�µ���·��
®¦º°�µ¦�·�¥µ�¸É�nª¥Ä®oÁ¨º°�Â�È��́ª��¹É�¥µ�·�¤´�Ä®o�·��n°�Á¦·É¤�µ¦�Îµ®́���µ¦�Â¨³Ä®o�n°Á�ºÉ°�°̧�
®¨µ¥ª́�®¨´��Îµ®́���µ¦�Â�nÁ�ºÉ°��µ��µ¦Á�·�¦°¥�ÊÎµÅ¤nÅ�oÁ�·�Ä��¼o�iª¥�»�¦µ¥Â¨³�µ¦�·�¥µ°µ��n° 
Ä®oÁ�·��¨�oµ�Á�¸¥��¸É¦»�Â¦�Å�o��́��́Ê��¹�Å¤nÁ®¤µ³­¤�¸É�³Ä®o�·�¥µÁ¡ºÉ°�j°��´��µ¦Á�·�¦°¥�ÊÎµÄ��¼o�iª¥
�»�¦µ¥�(Leu et al., 2010) �{��»�´�¥´�Å¤n¤¸¥µ�µ�¸ÉÁ�}�¤µ�¦�µ�Ä��µ¦¦́�¬µ¦°¥�ÊÎµ®¨´��Îµ��subcision 
®µ�¤¸¥µ�µ�¸É�nª¥Á¦n��µ¦®µ¥�°�¦°¥�ÊÎµÅ�o°¥nµ�¤¸�¦³­·��·£µ¡Â¨³Å¤n�n°Ä®oÁ�·��¨�oµ�Á�¸¥��¥n°¤Á�·� 
�¨�̧�n°�¼o�iª¥�¨»n¤�̧Ê 

�°��µ��subcision�Â¨oª®́���µ¦�µ��·ª®�́�°ºÉ�Ç�Á�n���µ¦�¸�­µ¦�Botulinum toxin ��·� A��
�µ¦�¸�­µ¦Á�·¤Á�È¤��µ¦ {�Á�È¤�°µ��n°Ä®oÁ�·�¦°¥�ÊÎµÅ�oÁ�n��´���́��́Ê��µ¦¦́�¬µÄ��¹É�­µ¤µ¦��j°��´��
Á¦n��µ¦®µ¥®¦º°¨��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµÅ�o�¥n°¤¤¸�¦³Ã¥��rÄ��µ�Áª���·�´�·  

¤¸®¨´��µ��µ��µ�ª·�́¥�nµ� Ç��¸ÉÂ­��Ä®oÁ®È�ªnµ�ª·�µ¤·�Á�1���·��µÄ��ªµ¤Á�o¤�o�­¼���(Shah 
et al., 2002)�®¦º°Ä��ªµ¤Á�o¤�o��ÉÎµ�¸É�­¤�´�Á¦�·�°¨�(Lou, Quintana, Geronemus & Grossman, 1999)�
­µ¤µ¦�¨��ªµ¤¦»�Â¦�®¦º°Á¦n��µ¦®µ¥�°�¦°¥�ÊÎµÅ�o�Ã�¥�µ¦«¹�¬µÁ®¨nµ�̧Ê�ÎµÄ�¦°¥�ÊÎµ�¸ÉÁ�·��µ�
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�µ¦¥·�Á¨Á�°¦r��·��585-nm pulsed dye laser�(PDL) �´Ê�Ä��·ª���·®¦º°Ä��¦·Áª�¦°¥Â���µ�®¨°�
Á¨º°��¥µ¥�¸ÉÄ�®�oµ (facial telangiectases) °¥nµ�Å¦�È�µ¤�¸É�nµ�¤µ¥´�Å¤nÁ�¥¤¸�µ¦«¹�¬µ�µ¦�µª·�µ¤·�Á�1�
Ä��µ¦¦́�¬µ¦°¥�ÊÎµ�¸ÉÁ�·�®¨´��Îµ�subcision�¤µ�n°�� 

�́��́Ê��¼oª·�´¥�¹��o°��µ¦«¹�¬µ�¦³­·��·�¨�°��µ¦¦´�¬µ¦°¥�ÊÎµ�¸ÉÁ�·�®¨´��Îµ�subcision Ä�
�¦·Áª�Ä�®�oµ�oª¥ª·�µ¤·�Á�1 ��·��µ�ªµ¤Á�o¤�o�­¼��5% Á�¸¥��´�¥µ®¨°��Â¨³�³�¦³Á¤·��ªµ¤
¦»�Â¦��°�¦°¥�ÊÎµÃ�¥�µ¦ª́��nµÁ�¨¸É¥­¸�·ª�oª¥Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r��¹É�­µ¤µ¦�ª́�­¸Å�oÂ¤n�¥Îµ�¦nª¤�´�
�µ¦�¦³Á¤·��¨�oª¥£µ¡�nµ¥ 

1.2  ª´��»�¦³­��r�°��µ¦ª·�´¥ 

Á¡ºÉ°«¹�¬µ�¦³­·��·�¨Ä��µ¦¨��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¸ÉÁ�·�®¨´��Îµ subcision��oª¥¥µ�µ�¸É
¤¸­nª��­¤�°�ª·�µ¤·�Á�1��ªµ¤Á�o¤�o��5% Á¤ºÉ°Á�¸¥��´�¥µ®¨°� 

1.3  �ªµ¤­Îµ�´��°��µ¦ª·�´¥ 

 �¦³Ã¥��r�¸É�µ�ªnµ�³Å�o¦́��µ��µ¦«¹�¬µª·�́¥�̧Ê�º°�ÎµÄ®o�¦µ�ªnµ�µ¦�µ¥µ�¸É¤¸­nª��­¤�°�
ª·�µ¤·�Á�1��ªµ¤Á�o¤�o� 5% ��¦°¥�ÊÎµ�¸ÉÁ�·��µ��µ¦�Îµ�subcision ­µ¤µ¦��nª¥¨��ªµ¤¦»�Â¦��°�
¦°¥�ÊÎµÅ�o�̧�ªnµ�µ¦�µ¥µ®¨°�®¦º°Å¤n�Á¡ºÉ°�¦µ��¹��¨�oµ�Á�¸¥��¸ÉÁ�·��µ��µ¦¦́�¬µ�Á¡ºÉ°�Îµ�o°¤¼¨¤µ
�¦³�°��µ¦¡·�µ¦�µÁ¨º°��µ¦¦́�¬µ¦°¥�ÊÎµ�¸ÉÁ�·�®¨´��Îµ�subcision Â¨³­µ¤µ¦�Á�}��o°¤¼¨¡ºÊ��µ�
Ä��µ¦«¹�¬µÄ�°�µ�� 

1.4  ­¤¤�·�µ��°��µ¦ª·�´¥ 

¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�¤¸�¦³­·��·�¨Ä��µ¦¨��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¸ÉÁ�·��µ�
�µ¦�Îµ�subcision Å�o�̧�ªnµ¥µ®¨°� 
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1.5  �°�Á���°��µ¦ª·�´¥ 

�¼o®�·�Â¨³�¼o�µ¥�¸É¤µ¦́��¦·�µ¦�¸ÉÃ¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��¦»�Á�¡¤®µ��¦�¸É
Å�o¦́��µ¦ª·�·��´¥Á�}�Â�¨Á�}�®¨»¤­·ª��·��rolling scar��Îµ�ª� 20��� Ä®o�µ¥µ�¸É¤¸­nª��­¤�°�
ª·�µ¤·�Á�1��ªµ¤Á�o¤�o��5% Á�¸¥��´�¥µ®¨°��Ã�¥�³Å�o¦́��µ¦¦́�¬µÂ¨³�·��µ¤�¨�¸É�1 Â¨³�2�­´��µ®r�
®¨´��µ¦Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�Ã�¥ª́��¨�µ�¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¸É¨�¨� 

1.6 �·¥µ¤«´¡�rÁ�¡µ³ 

1.6.1 Vitamin K1 (phylloquinone) 
ª·�µ¤·�Á�1�Á�}�ª·�µ¤·��¸É¨³¨µ¥Å�o�̧Ä�Å�¤´��¡�¤µ�Ä��́�Ä�Á�¸¥ª��¸É°»�®£¼¤·®o°�¤¸¨´�¬�³

Á�}��ÊÎµ¤´�­¸Á®¨º°�°n°��Å¤n¤¸�¨·É��Åª�n°Â­��§��·Í�µ��¸ª£µ¡¤¸®�oµ�¸É­Îµ�´�Á�¸É¥ª�´��¦³�ª��µ¦
Â�È��́ª�°�Á¨º°� 

1.6.2 Bruising (purpura ®¦º°�ecchymosis)� 
�º°£µª³�¸É¤¸Á¨º°�°°�Ä�o�·ª®�́�Â¨³�´É�°¥¼nÄ��¦·Áª��́Ê���ÎµÄ®oÁ®È�Á�}�¦°¥�ÊÎµ�¤¸­¸¤nª�Â��

Ä�¦³¥³Â¦��Â¨oªÁ�¨¸É¥�Á�}�­¸Á�¸¥ª��Á®¨º°���n°¤µ�¨µ¥Á�}�­¸Á®¨º°�Â¨oª�n°¥ Ç �¸��µ�®µ¥Å� 

1.6.3 Subcision 
¤µ�µ��Îµªnµ�subcutaneous incision��¼��Îµ¤µÄ�o°�·�µ¥Á���·���µ¦¦́�¬µÂ�¨Á�}�®¨»¤­·ª

Ã�¥�µ¦Ä�o�¨µ¥Á�È¤�́�¡´��º��¦·Áª��o�Â�¨�Á¡ºÉ°Ä®oÂ�¨Á�}��ºÊ��¹Ê� 

1.6.4 Chromameter  
Á�}�Á�¦ºÉ°�¤º°�¸ÉÄ�oª́�­¸�°�ª́��»��¸É¡´��µ�¹Ê�Á¡ºÉ°Ä�oª́�­¸Ä®oÁ®¤º°��´�¨´�¬�³�¸É�µ¤°�Á®È��

Ã�¥Á�¦ºÉ°��chromameter ¦»n�CM2500d �Îµ�µ��µ¤®¨´��µ¦�Spectrophotometric method�Â¨³­µ¤µ¦�
�Îµ¤µÄ�oª́�­¸�·ªÅ�o 
 



 

 
���¸É�2 

���ª�ª¦¦��¦¦¤ 

Ä��µ¦«¹�¬µª·�́¥�¦́Ê��̧Ê�¼oª·�́¥Å�o«¹�¬µÁ°�­µ¦�¸ÉÁ�¸É¥ª�o°�Â¨³Å�o�ÎµÁ­�°�µ¤®́ª�o°�́��n°Å��̧Ê 
2.1 ª·�µ¤·�Á��(vitamin K) 
2.2 ¦°¥�ÊÎµ�(bruising) 
2.3 Subcision treatment 
2.4 Chromameter  

 

2.1  ª·�µ¤·�Á�� 

Ã�¥�´ÉªÅ�ª·�µ¤·�Á�}�­µ¦�¸É¦nµ��µ¥Å¤n­µ¤µ¦�­¦oµ�Å�oÁ°���o°�Å�o¦́��µ�°µ®µ¦�¡º��́��nµ� Ç 
Á�}�­Îµ�´��¥�Áªo��ª·�µ¤·��̧Â¨³ª·�µ¤·�Á���¸É­µ¤µ¦�­´�Á�¦µ³®rÅ�oÄ�¦nµ��µ¥�°�Á¦µ­nª�®�¹É��(Ursell, 
2001)�¦nµ��µ¥�o°��µ¦ª·�µ¤·��¦·¤µ�Á¨È��o°¥¦nª¤�´�­µ¦°µ®µ¦°ºÉ��Á¡ºÉ°Ä®o¦³���nµ� Ç �Îµ�µ�Å�o
Á�}����·�Á�n��Á�}�­µ¦�nª¥�µ¦�Îµ�µ��°�Á°�Å�¤rÄ���ª��µ¦Á¤�³�°¨·­¤r�°�Á�¨¨r�®¦º°�Îµ®�oµ�¸É
�¨oµ¥±°¦rÃ¤��Ã�¥�µ¦�¦³�»o��µ¦�Îµ�µ��°��̧Á°È�Á°Ä��·ªÁ�¨¸¥­��µ¦�µ�ª·�µ¤·��³�ÎµÄ®oÁ�·�Ã¦��
Â�n�µ¦Å�o¦́��¦·¤µ�¤µ�Á�·�Å���È°µ�Á�}�Ã�¬�n°¦nµ��µ¥�Ã�¥­¦»��ª·�µ¤·�­nª�Ä®�n�ª¦¤¸¨´�¬�³
­Îµ�´��6��¦³�µ¦�́��̧Ê («·¦·ª¦¦��­»���·��r, 2550) 
 1.  Á�}��¨»n¤­µ¦°·��¦̧¥r�¸É¤¸�ªµ¤®¨µ�®¨µ¥�µ�Ã�¦�­¦oµ��Â¨³§��·Í�µ��¸ª£µ¡ 

 2.  Á�}�­µ¦°µ®µ¦�¸É¦nµ��µ¥�o°��µ¦Ä��¦·¤µ��o°¥¤µ� 
 3.  ¦nµ��µ¥Å¤n­µ¤µ¦�­´�Á�¦µ³®r�µ�­µ¦°µ®µ¦��·�°ºÉ�Å�o¡°Á¡¸¥� 
 4.  Å¤nÄ®o¡¨´��µ��Â�n�ÎµÁ�}��n°�µ¦Á�µ�¨µ�­µ¦°µ®µ¦°ºÉ��Á¡ºÉ°�µ¦­¦oµ�¡¨´��µ� 

 5.  Å¤nÅ�oÁ�}�Ã�¦�­¦oµ�®¦º°­nª��¦³�°�­Îµ�´��°�Ã�¦�­¦oµ��°�Á�¨¨r®¦º°Á�ºÊ°Á¥ºÉ°�
Â�n�ª��»¤�µ¦�Îµ�µ��oµ�Á¤�³�°¨·­¤rÂ¨³�µ¦­´�Á�¦µ³®r�°�­µ¦�¸ªÃ¤Á¨�»¨°ºÉ� Ç 

 6.  �µ¦�µ��ÎµÄ®oÁ�·�°µ�µ¦®¦º°Ã¦� 
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 2.1.1  �o°¤¼¨�́ÉªÅ� 
ª·�µ¤·�Á���¼��o�¡�Ä��nª��o��«ª¦¦¬�¸É�1930 Ã�¥�́��¸ªÁ�¤¸�µªÁ��¤µ¦r� �ºÉ°�Á±�¦·��Â�¤�

Á�µ¡�ªnµ¨¼�Å�n�¸ÉÁ¨¸Ê¥��oª¥°µ®µ¦Å¦oÅ�¤´���³Å¤n­�µ¥Â¨³¤¸Á¨º°�°°��¸ÉÄ�o�´Ê��·ª®�́�Â¨³Ä��´Ê��¨oµ¤Á�ºÊ°�
(Dam & Schonheyder, 1934) ��n°¤µÁ�µÅ�o«¹�¬µ¡�ªnµ¤¸­µ¦�ÎµÁ�}���·�®�¹É��¸É¦nµ��µ¥�o°��µ¦Á¡ºÉ°�nª¥ 
�n°�oµ��µ¦Å®¨�°�Á¨º°��Ã�¥�o°�Å�o¦́��µ�°µ®µ¦�Á�µÁ¦̧¥�­µ¦Ä®¤n�¸É¨³¨µ¥Ä�Å�¤´��̧Êªnµ��Koagulation 
vitamin� ®¦º°�ª·�µ¤·�Á��(vaitamin K) �¹É�Å�o�Îµ¥n°¤µ�µ��ÎµÄ�£µ¬µÁ¥°¦¤´���¹É�Â�¨ªnµ���µ¦Â�È��́ª� 
(Dam, 1935) 

2.1.2  ��·��°�ª·�µ¤·�Á� 
ª·�µ¤·�Á��®¤µ¥�¹�­µ¦Ä��¨»n¤�2-methyl-1,4-naphthoquinone �¹É�­µ¦�̧ÊÂ¨³°�»¡´��r�³¤¸

�»�­¤�´�·Ä��µ¦�n°�oµ��µ¦Å®¨�°�Á¨º°�Å�oÁ®¤º°��´��­¼�¦Ã�¦�­¦oµ��µ�Á�¤¸�°�ª·�µ¤·�Á����·�
�nµ� Ç�Â­��Ä�£µ¡�¸É�2.1��µ¤�¦¦¤�µ�·­µ¤µ¦�¡�­°�¦¼�Â����º°ª·�µ¤·�Á�1 (phylloquinone)��¹É�
¡�¤µ�Ä��́�Ä�Á�¸¥ªÂ¨³ª·�µ¤·�Á�2�(menaquinone-4 ®¦º° menatetrenone)�Á�}�¦¼�Â���¸É­µ¤µ¦�
­¦oµ�Å�oÃ�¥Â���¸Á¦̧¥�¸É°µ«´¥°¥¼nÄ�¨ÎµÅ­o�°�¦nµ��µ¥ ­nª�ª·�µ¤·�Á�3 (menadione) Á�}�Ã¤Á¨�»¨�¸É
­´�Á�¦µ³®r�¹Ê�Á¡ºÉ°Ä�oÄ�°»�­µ®�¦¦¤°µ®µ¦­´�ªr  

 

 

£µ¡�̧É�2.1 ­¼�¦Ã�¦�­¦oµ��°�ª·�µ¤·�Á��­µ¤��·� 
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2.1.2.1  ª·�µ¤·�Á�1�(phytonadione,  phytomenadione ®¦º°�phylloquinone)� 
¤¸�ºÉ°�µ�Á�¤¸ªnµ�2-methyl-3-phytyl-1,4-naphthoquinone�Á�}�­µ¦Ä��¨»n¤�1,4-naphthoquinone 

�¹É�¤¸�phytyl chain �·��¦�°³�°¤�µ¦r�°��́ª�¸É­µ¤�°�ª�Â®ª��Ä��phytyl side chain �³�¦³�°��oª¥�
4 isoprenoid unit Â�n�³¤¸Á¡¸¥��ÎµÂ®�n�Á�̧¥ª�¸ÉÁ�}��double bond �º°��ÎµÂ®�n� proximal isoprenoid 
unit  

­µ¦�̧Ê¡�¤µ�Ä��́�Ä�Á�¸¥ª�Á�n���³�oµ��́�Ã�¤�Â¨³�¦È°�Ã�¨¸�¨³¨µ¥Å�o�̧Ä�Å�¤´�Å¤n
¤¸�¨·É���¸É°»�®£¼¤·®o°�¤¸¨´�¬�³Á�}��ÊÎµ¤´�­¸Á®¨º°�°n°��Â���nµ��´�ª·�µ¤·�Á����·�°ºÉ� Ç��¹É��³Á�}�
�¨¹�­¸Á®¨º°� (Shearer, 1995) Á�ºÉ°��µ�ª·�µ¤·�Á����·��̧Ê­´�Á�¦µ³®r�µ�¡º�Ä�Á�¸¥ª�¹��¼�Á¦¸¥�ªnµ�
phylloquinone Â¨³¤¸�ºÉ°¥n°Á�}��K 

2.1.2.2  ª·�µ¤·�Á�2�(menaquinone) 
 ¤¸�side chain �¸É�¦³�°��oª¥�isoprenoid unit �¸É®¨µ�®¨µ¥�Ã�¥Ä�Â�n¨³�isoprenoid�unit 

�³¤¸�double bond °¥¼n�oª¥�Ã�¥�´ÉªÅ�¤¸�ºÉ°¥n°Á�}��MK-n Ã�¥�¸É�n ®¤µ¥�¹��Îµ�ª��isoprenoid unit�(Shearer, 
1995)�Ã�¥ª·�µ¤·�Á�2��¸É�¼��o�¡��¦́Ê�Â¦�¤¸�4 isoprenoid unit��¹�Á¦̧¥�ªnµ�MK-4 Ä�¦nµ��µ¥��Á¦µ¤¸
�µ¦­¦oµ�ª·�µ¤·�Á�2Ã�¥Â���¸Á¦̧¥Ä�¨ÎµÅ­o�(Bentley & Meganathan, 1982) Â¨³¡�Ä�°µ®µ¦�µ���·��
Á�n���́���¤�Á�¥Â�È��Â¨³�¨·�£́��r��´ÉªÁ®¨º°�®¤´�  

2.1.2.3  ª·�µ¤·�Á�3 (menadione) 
Á�}�­µ¦�¦³�°��°��2-methyl-1,4-naphthoquinine Ã�¥Å¤n¤¸�side chain�­µ¦�´ª�̧Ê�³

Å¤n¡�Ä��¦¦¤�µ�·�Â�n­µ¤µ¦�°°�§��·ÍÅ�oÃ�¥�¼�°́¨�¸Á¨��Ä�¦nµ��µ¥�°�­´�ªr�¨µ¥Á�}��metabolite �¸É
Á¦̧¥�ªnµ�MK-4 

2.1.3  �µ¦�¼��¹¤ª·�µ¤·�Á� 
ª·�µ¤·�Á���³�¼��¼��¹¤�µ�¨ÎµÅ­oÁ�oµ�µ��n°�ÊÎµÁ®¨º°�Ã�¥�o°�°µ«´¥�ÊÎµ�̧Â¨³�ÊÎµ¥n°¥�µ��́�

°n°�Á¡ºÉ°Ä®o°¥¼nÄ�¦¼� mixed micelles��¸É­µ¤µ¦�¨³¨µ¥�ÊÎµÅ�o�(Hollander, 1981) �µ¦�¼��¹¤�°�ª·�µ¤·�Á�1�
�nµ��µ�¨ÎµÅ­oÁ¨È�­nª��o�Á�}��µ¦�¼��¹¤��·��active transport �Â�n�µ¦�¼��¹¤�°�ª·�µ¤·�Á�2 Â¨³�3 
�nµ�¨ÎµÅ­oÁ¨È�­nª��¨µ¥Â¨³¨ÎµÅ­oÄ®�nÁ�}��µ¦�¼��¹¤��·��passive transport (Hollander & Truscott, 
1974)  

Á¤ºÉ°ª·�µ¤·�Á���¼��¼��¹¤Á�oµ­¼n�¦³Â­Á¨º°�Â¨oª��³�¼�­n��n°Å�¥´��́�°¥nµ�¦ª�Á¦ÈªÄ�¨´�¬�³
�°��chylomicron Â�n�³¤¸�nª��¦¹É��¸ª·�Ä��́��¸É­´Ê��¦³¤µ��17��´ÉªÃ¤���n°��¸É�very low-density lipoproteins 
(VLDLs)�Â¨³�low-density lipoproteins�(LDLs) �³�Îµª·�µ¤·�Á��Å��µ¤�¦³Â­Á¨º°��(Lamon-Fava, 
Sadowski, Davidson, O�Brien & McNamara, 1998) ¦³�́��°�ª·�µ¤·�Á�1 ¤¸�ªµ¤­´¤¡´��r�´�¦³�́�
�°��Å�¦�¨¸Á�°Å¦�r�°¥nµ�¤µ��(Sadowski, Hood, Dallal & Garry, 1989) Ä����¸É¤¸­»�£µ¡Â�È�Â¦�
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¦³�́��°�ª·�µ¤·�Á�1 �³°¥¼nÄ��nª��0.1-0.7 �µÃ��¦́¤�n°¤·¨¨·¨·�¦  ª·�µ¤·�Á�­nª�¤µ�­³­¤°¥¼�¸É�́��
�£µ¡�¸É�2.2 Â­��ª��¦�°�ª·�µ¤·�Á�Ä��́���Â¨³¥´�­µ¤µ¦�¡�ª·�µ¤·�Á��­³­¤°¥¼nÄ�®¨µ¥ Ç °ª́¥ª³ 
Á�n���·ª®�́���¨oµ¤Á�ºÊ°��n°®¤ª�Å���°��Å��Å��¦³�¼��Á�}��o�� 

 

 

£µ¡�̧É�2.2 ª��¦�°�ª·�µ¤·�Á��Ä��́� 

2.1.4  ®�oµ�̧É�°�ª·�µ¤·�Á�� 
ª·�µ¤·�Á��Îµ�µ�¦nª¤�´�Á°�Å�¤r�ã-glutamyl-carboxylase�­µ¤µ¦��¦³�»o���·�·¦·¥µ�posttranslational 

carboxylation��°�Ã�¦�̧��¸ÉÁ�}��vitamin K-dependent  �µ�¦¼��¸ÉÅ¤n¤¸§��·Í (inactive form)�Å�Á�}�
¦¼��¸É¤¸§��·Í�(active form) Ã�¥Á°�Å�¤r�́ª�̧Ê�³Á¦n��µ¦Á�¨¸É¥�Â�¨��°��¦��¨¼�µ¤·��Ä�Ã¤Á¨�»¨�°��
vitamin K-dependent protein Å�Á�}��ã-carboxyglutamate residue (Gla-residue)  

Gla-residue ¤¸®�oµ�¸É�́��´��Ca2+��¹É��º°Á�}�®�oµ�¸É­Îµ�´�­Îµ®¦́��Gla-protein �»��́ª�(Shearer, 
1995)��{��»�´�¡�ªnµ¤¸�Gla-protein °¥nµ��o°¥�14���·�Ä�¤�»¬¥r�Ã�¦�̧�Á®¨nµ�̧Ê�Îµ®�oµ�¸É�ª��»¤�¦³�ª��µ¦
�µ�­¦̧¦ª·�¥µÄ��¦³�¼��¦³��®¨°�Á¨º°��Â¨³¦³���µ¦Â�È��́ª�°�Á¨º°��Á�n��osteocalcin, atherocalcin, 
vitamin K-dependent�clotting factors�Â¨³�vitamin K-dependent�coagulation-inhibiting proteins 

�¦³�ª��µ¦Â�È��́ª�°�Á¨º°�Á�}��¦³�ª��µ¦�¸É�n°Á�ºÉ°�Â¨³�´��o°��Á�¸É¥ª�o°��´�­°�­nª��
Å�oÂ�n�intrinsic pathway (contact activation pathway) Â¨³�extrinsic pathway (tissue factor pathway)  

Ã�¦�̧�Ä�¦³���µ¦Â�È��́ª�°�Á¨º°��¸ÉÁ�}��vitamin K-dependent Å�oÂ�n�prothrombin (factor II), 
proconvertin (factor VII), autoprothrombin (factor IX) Â¨³�Stuart-Prower Factor (factor X) �¹É��nª¥ Ä®o
Á¨º°�Â�È��́ª�(Strafford, 2005)�Ã�¦�̧�Á®¨nµ�̧Ê�³Å®¨Áª̧¥�Ä�Á¨º°�Ä�¦¼��°��zymogen (inactive precursors 
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of the functional forms) Â�n¨³�́ªÁ�}��serine protease �¸É¤¸­nª�¦nª¤Ä���ª��µ¦�µ¦�¦³�»o�Ä®oÁ�·�
�µ¦­¨µ¥Ã�¦�̧�°¥nµ�Á�}�¦³����¹É�Ä��¸É­»��ÎµÄ®oÁ�·��µ¦Á�¨¸É¥�Â�¨��°��fibrinogen �¹É�Á�}�Ã�¦�̧�
�¸É¨³¨µ¥�ÊÎµÅ�o�Å�Á�}��fibrin �¹É�Á�}�Ã�¦�̧��¸ÉÅ¤n¨³¨µ¥�ÊÎµ�¸É�³Á�ºÉ°¤�´�Á�¦È�Á¨º°��¨µ¥Á�}��µ¦Â�È��́ª
�°�Á¨º°� (Mann, 2003) Ä�£µª³�¸É¦nµ��µ¥�µ�ª·�µ¤·�Á� ¡�ªnµÃ�¦�̧�Á®¨nµ�̧Ê�³°¥¼nÄ�¦¼��¸ÉÅ¤n¤¸§��·Í�
£µ¡�¸É�2.3�Â­���¦³�ª��µ¦Â�È��́ª�°�Á¨º°� 

Ä��µ��¦��oµ¤¡�ªnµ¤¸�vitamin K-dependent�protein �¹É��Îµ®�oµ�¸ÉÁ�}�­µ¦�oµ��µ¦Â�È��´ª
�°�Á¨º°��(natural anticoagulant)�Å�oÂ�n�protein C, protein S  Â¨³�protein Z Ã�¥�¸É protein C (Dahlback 
& Villoutreix, 2005 ) Â¨³�protein S (DiScipio & Davie, 1979) °°�§��·Í�nµ��¨Å��µ¦¥´�¥´Ê��µ¦
�Îµ�µ��°��coagulation factor V  Ã�¥­¦»�ª·�µ¤·�Á��¤¸­nª�­Îµ�´��n°�¦³�ª��µ¦®¥»��°�Á¨º°��
(hemostasis)��´Ê��µ¦�¦³�»o�Â¨³¥´�¥´Ê��µ¦Â�È��́ª�°�Á¨º°��®¦º°°µ��¨nµªÅ�oªnµª·�µ¤·�Á��¤¸���µ�
�nª¥¦́�¬µ­¤�»¨�°�¦³���µ¦Â�È��́ª�°�Á¨º°�Ä�¦nµ��µ¥¤�»¬¥r 

 

 

�µ¦�¦³�»o��   �µ¦¥´�¥´Ê� 

 

£µ¡�̧É�2.3 �¦³�ª��µ¦Â�È��́ª�°�Á¨º°� 
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2.1.5  �¨�°��µ¦�µ�ª·�µ¤·�Á� 
�Á�ºÉ°��µ�¦nµ��µ¥Å�o¦́�ª·�µ¤·�Á���µ��´Ê�°µ®µ¦�¦³�Îµª́�Â¨³�µ¦­´�Á�¦µ³®rÃ�¥Â���¸Á¦̧¥

Ä�¨ÎµÅ­o��¹�Å¤n�n°¥¡��µ¦�µ�ª·�µ¤·�Á��Ä�����°��µ��¼o�iª¥�¸ÉÅ�o¦́�¥µ��·�¸ª�³�(broad spectrum 
antibiotic) �µ� Ç Â���¸Á¦̧¥Ä�¨ÎµÅ­o�¼��Îµ¨µ¥�­Îµ®¦́��µ¦�Â¦��¨°��¹É��Îµ�ª�Â���¸Á¦̧¥Ä�¨ÎµÅ­o
�¸É�³�nª¥­´�Á�¦µ³®rª·�µ¤·��́Ê�¥´�¤¸Å¤n¤µ���µ¦�Îµ�µ��°��́�¥´�Å¤n�̧¡°��µ¦­n��nµ��°�ª·�µ¤·�Á���nµ� 
¦��¸É�ÉÎµ�¦ª¤�´Ê��¤Â¤n�È¤¸ª·�µ¤·�Á��ÉÎµ��¹��ÎµÄ®oÁ�·�Ã¦�Á¨º°�°°��nµ¥�Ä��µ¦�Â¦��¨°� (hemorrhagic 
disease of the newborn ®¦º° HDN) Ä��nª�°µ¥»�7 ª́�Â¦��(Lane & Hathaway, 1985)�Â¤oªnµ°»�´�·�µ¦�r
�³�ÉÎµÂ�n¡�°́�¦µ�µ¦�µ¥Å�o­¼�Á�ºÉ°�¤µ�µ�£µª³Á¨º°�°°�Ä�­¤°���́��́Ê�Ä��{��»�´��¹�Â�³�ÎµÄ®o
�j°��´��oª¥�µ¦�¸�ª·�µ¤·�Á�1�(phylloquinone ®¦º°�USP phytonadione)�Á�oµ�¨oµ¤Á�ºÊ°�0.5-1 ¤·¨¨·�¦́¤�
�¦́Ê�Á�̧¥ªÄ��µ¦�Â¦��¨°��»�¦µ¥�(American Academy of Pediatrics, 2003)   

2.1.6  ª·�µ¤·�Á����·��µ 
Á°¨­´��(Elson, 1995) Å�o«¹�¬µ�µ¦Ä�oª·�µ¤·�Á�1 ��·��µÄ��µ¦¦́�¬µ¦°¥�ÊÎµ�¹É��º°Á�}��µ�ª·�́¥

Â¦�Ä�Á¦ºÉ°��̧Ê�¸ÉÅ�o�̧¡·¤¡r �µ¦«¹�¬µ�̧Ê�ÎµÃ�¥�µ¦�¸�Á¨º°��°�°µ­µ­¤´�¦Á°�Á�oµ­¼n£µ¥Ä��´Ê��·ª®�´�
Â¨³�´Ê�Ä�o�·ª®�́���¦·Áª�Â���°�°µ­µ­¤´�¦�6����Á¡ºÉ°Ä®oÁ�·�¦°¥�ÊÎµ�¹Ê��Â¨oªÄ�o�¦¸¤ª·�µ¤·�Á� 
�ªµ¤Á�o¤�o� 1%��µ¨���Â���oµ�®�¹É�ª́�¨³­°��¦́Ê��Â��°̧��oµ�®�¹É�Å¤nÅ�o¦́��µ¦¦́�¬µÄ� Ç��¼oª·�́¥
¡�ªnµ�oµ��¸É�µ�¦̧¤ª·�µ¤·�Á��¦°¥�ÊÎµ®µ¥Å�Ä�Áª¨µ�5-8 ª́��Á�¸¥��´��oµ��¸ÉÅ¤nÅ�o¦́��µ¦¦́�¬µÄ�oÁª¨µ�
11-13�ª́� �µ��¨�µ¦��¨°��̧Ê��¼oª·�́¥­¦»�ªnµ�¥µ�µª·�µ¤·�Á� ¤¸�¨�n°�µ¦®µ¥Å��°�Á¨º°��¸É°¥¼n£µ¥�°�
®¨°�Á¨º°��Â�nÅ¤nÅ�o°�·�µ¥�¹��¨Å��µ¦°°�§��·Í�́��¨nµª 

�µ�ª·�́¥�n°¤µ�ÎµÄ�°µ­µ­¤´�¦�20 ���Ä�o�¦̧¤ª·�µ¤·�Á�1 ®¨µ¥­¼�¦�µÁ¡ºÉ°¨�¦°¥Á¨º°�°°�
Ä�o�·ª®�́��¸ÉÁ�·��µ��µ¦¥·�Á¨Á�°¦r��·��585-nm pulsed dye laser (PDL) °µ­µ­¤´�¦Â�n¨³¦µ¥Å�o¦́�
�µ¦¥·�Á¨Á�°¦r�¦·Áª�®¨´�Ä®oÁ�·�¦°¥�ÊÎµ�5 �ÎµÂ®�n��Å¤n�µ�¦̧¤Ä� Ç ®�¹É��ÎµÂ®�n�Á¡ºÉ°Ä�oÁ�}��ÎµÂ®�n�
�ª��»¤�°̧��4 �ÎµÂ®�n��µ�¦̧¤ª·�µ¤·�Á���ªµ¤Á�o¤�o��3%, 5% Ä�°³�¦̧Á¨�Ã�Ã¡¨¸Á¤°¦r,��¦̧¤ª·�µ¤·�Á��
�ªµ¤Á�o¤�o��1% �­¤�´��Á¦�·�°¨�0.3%, �¦̧¤ª·�µ¤·�Á���ªµ¤Á�o¤�o��1% �­¤�´��Á¦�·�°¨�0.15%,
Â¨³�¦̧¤ª·�µ¤·�Á��1% ¡�ªnµ¤¸Á¡¸¥��¦̧¤ª·�µ¤·�Á���ªµ¤Á�o¤�o��1% �­¤�´��Á¦�·�°¨�0.3% �¸É­µ¤µ¦�
Á¦n��µ¦®µ¥�°�¦°¥�ÊÎµÅ�o��o°�Îµ�´��°��µ¦«¹�¬µ�̧Ê�º°�Å¤nÅ�o��­°��µÁ¦�·�°¨°¥nµ�Á�̧¥ªÁ¡ºÉ°Ä�oÁ�}�
�¨»n¤�ª��»¤ �µ¦��¨°��Îµ���·ª®�́����·Â���¸É�³�ÎµÄ��ÎµÂ®�n��¸É¤¸¦°¥Ã¦�Â¨³�Å¤nÅ�o�Îµ�µ¦ 
«¹�¬µ�¹��µ¦�j°��´��µ¦Á�·�¦°¥�ÊÎµ���(Lou et al., 1999)  

Á¡ºÉ°Á�}��µ¦«¹�¬µ���·ª®�oµ�¸É¤¸¦°¥Ã¦���µ±r Â¨³��³�(Shah et al., 2002)�Å�oÄ�oÁ¨Á�°¦r��·������
585-nm pulsed dye laser ¦́�¬µ¦°¥Â���µ�®¨°�Á¨º°��¸ÉÄ�®�oµ�¥µ¥�́ª�(facial telangiectases)�Ä�
°µ­µ­¤´�¦�22 ��Ã�¥Â�n��µ¦ª·�́¥Á�}�­°��¨»n¤��¨»n¤¨³�11 ���Ä��¨»n¤Â¦�«¹�¬µ�µ¦�j°��´��µ¦Á�·�
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¦°¥�ÊÎµÃ�¥Ä®o�µ�¦̧¤�n°�¥·�Á¨Á�°¦r�2 ­´��µ®r��¨»n¤®¨´�Ä®o�µ�¦̧¤®¨´�¥·�Á¨Á�°¦r�Ã�¥Ä®o�µ¦¦́�¬µ
�oª¥�¦̧¤ª·�µ¤·�Á��5% Á�¸¥��´�¥µ®¨°��µ��2 ­´��µ®r�¡�ªnµ�¦̧¤ª·�µ¤·�Á� �nª¥¨��ªµ¤¦»�Â¦��°�
¦°¥�ÊÎµÅ�o�̧�ªnµ¥µ®¨°�°¥nµ�¤¸�́¥­Îµ�´��Ã�¥Á�¡µ³Ä��nª��10�ª́�Â¦��°��µ¦¦́�¬µ Â�nÅ¤n­µ¤µ¦�
�j°��´��µ¦Á�·�¦°¥�ÊÎµÅ�o  

Ä��e���«��2004 Å�o¤¸�µ¦«¹�¬µ�¨�°��¦̧¤ª·�µ¤·�Á�1 �ªµ¤Á�o¤�o��0.5% Á�¸¥��´�¥µ®¨°�
Ä��µ¦�j°��´�Â¨³¦́�¬µ�»�Á¨º°�°°��(petechiae) Ã�¥¤¸Â�ª�·�ªnµÁ���r�visual analogue scale (VAS) 
�¸ÉÄ�oÄ��µ¦�¦³Á¤·�¦°¥�ÊÎµÄ��µ¦��¨°�°ºÉ� Ç �n°�®�oµ�̧Ê¤¸�ªµ¤�nµÁ�ºÉ°�º°�ÉÎµ�Á�ºÉ°��µ�Á�}��µ¦�¦³Á¤·�
�oª¥�µÁ�¨nµ��¼oª·�́¥�¹��o°��µ¦�¦³Á¤·��ªµ¤¦»�Â¦��°�£µª³Á¨º°�°°�Ä�o�·ª®�́�Ã�¥Á�¦ºÉ°�¤º°�¸Éª́�
�nµÅ�o��µ¦«¹�¬µ�̧Ê�ÎµÄ�°µ­µ­¤´�¦�10 ���Ä�Â�n�µ¦�j°��´��ÎµÃ�¥�µ¦Ä�oÁ�¦ºÉ°��suction �¼��·ª�¦·Áª�
Â���ª́��nµÂ¦��́��ÉÎµ�¸É­»��¸É�ÎµÄ®oÁ�·��»�Á¨º°�°°��»�Â¦� Á¦̧¥�ªnµ�nµ�capillary resistance (CR)�Â¨oª
Ä®o°µ­µ­¤´�¦�µ�¦̧¤ª·�µ¤·�Á��Á�¸¥��´�¥µ®¨°����Â����¨³�oµ���µ�­°�­´��µ®r�Â¨oª�Îµ�µ¦
ª́��nµ�CR �ÊÎµ�¡�ªnµ�´Ê�­°��¨»n¤Å�o�nµÅ¤nÂ���nµ��µ��n°��µ¥µ�­¦»�Å�oªnµ�¦̧¤ª·�µ¤·�Á��Å¤n­µ¤µ¦�
�j°��´��µ¦Á�·��µ¦Á�·��»�Á¨º°�°°�Å�o��Ä��¦�¸�«¹�¬µ�µ¦¦́�¬µ�»�Á¨º°�°°�Ä�o�·ª®�́��Ä�o°µ­µ­¤´�¦
�¨»n¤Á�·¤��ÎµÄ®oÁ�·��»�Á¨º°�°°�Ã�¥�µ¦Ä�oÁ�¦ºÉ°��suction �¼��·ª�¸ÉÂ��Á�}�Áª¨µ�µ��60 ª·�µ�¸�Â¨oªÄ®o
�µ�¦̧¤ª·�µ¤·�Á��Á�¸¥��´�¥µ®¨°��ª́�¨³­°��¦́Ê���Îµ�µ¦�́��Îµ�ª��»�Á¨º°�°°��»�ª́�Ã�¥�� Ç Á�·¤�
�¦³Á¤·�Ã�¥Ä�o�nµ�µ¦¨�¨��°��Îµ�ª��»�Á¨º°�°°��¡�ªnµÅ¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�
�¹�­¦»�ªnµ�µ��µ¦��¨°��̧ÊÅ¤n­µ¤µ¦�¥º�¥´��¦³Ã¥��r�°��¦̧¤ª·�µ¤·�Á���Ä��µ¦¦́�¬µ�»�Á¨º°�°°�
Å�o��¹É�Â���nµ��µ��¨�µ¦«¹�¬µ�°���µ±r Â¨³��³�n°�®�oµ� (Kovacs, Bodai, Dobozy & Kemeny, 
2004) 

¨·ª�Â¨³��³�(Leu et al., 2010) Å�o�Îµ�µ¦«¹�¬µ�µ¦¦́�¬µ¦°¥�ÊÎµ�µ��µ¦¥·�Á¨Á�°¦r�PDL �¦·Áª�
Â���¦µ¥¨³�4 �ÎµÂ®�n��°�°µ­µ­¤´�¦�Îµ�ª��16����Á�¦̧¥�Á�¸¥��¸Ê�¹Ê���·��µ 4���·��Å�oÂ�n�ª·�µ¤·�Á��
5%, ª·�µ¤·�Á��1% �¸É�­¤Á¦�·�°¨�0.3%, °µ¦r�·�µ�(arnica) 20% Â¨³��dÃ�¦¨µ�́¤�(white petrolatum)�
�¹É�Ä�oÁ�}��¨»n¤�ª��»¤�Ã�¥Ä®o°µ­µ­¤´�¦�µ�¸Ê�¹Ê���¦°¥�ÊÎµ��·�¨³�ÎµÂ®�n��ª́�¨³­°��¦́Ê�Â¨oª�d��´�
�oª¥Â�n��d�Â�¨��µ¦�¦³Á¤·��¨�ÎµÃ�¥Â¡�¥r�·ª®�́��¹É�Å¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥Ä��´Ê��°�°ºÉ� Ç��¦³Á¤·�
¦°¥�ÊÎµ�oª¥Á���r�VAS �µ�¦¼��nµ¥¦°¥�ÊÎµ®¨´�¥·�Á¨Á�°¦r�´��¸�Á�¸¥��´�¦¼��nµ¥®¨´�Ä®o�µ¦¦́�¬µ�2 ­´��µ®r�
¡�ªnµ�µ¦¨�¨��°�¦°¥�ÊÎµ�¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�°µ¦r�·�µ�20%��̧�ªnµ��dÃ�¦¨µ�́¤�(p = 0.003) Â¨³
�̧�ªnµ�ª·�µ¤·�Á��1% �¸É�­¤Á¦�·�°¨�0.3%��(p = 0.01) Â�n°µ¦r�·�µÅ¤nÅ�o�̧�ªnµ�ª·�µ¤·�Á��5% °¥nµ�¤¸
�́¥­Îµ�´��Ä�­nª��°�ª·�µ¤·�Á��5% Á�¸¥��´���dÃ�¦¨µ�́¤�¡�ªnµ¨�¦°¥�ÊÎµÅ�o�̧�ªnµ�Â�nÅ¤nÅ�oÂ���nµ�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·� 
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�{��»�´�¥´�¤¸�ªµ¤¦¼oÁ�¸É¥ª�´�ª·�µ¤·�Á�1���·��µÅ¤n¤µ��́��Â¤oªnµ�³¤¸�µ¦°oµ��¹�­¦¦¡�»��°��¦̧¤
�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á��ªnµ­µ¤µ¦�Ä�o�j°��´�Â¨³¦́�¬µ¦°¥�ÊÎµ�¸ÉÁ�·��µ��µ¦�Îµ®́���µ¦�nµ� Ç Å�o�
°¥nµ�Å¦�È�µ¤�µ��µ¦«¹�¬µ�oµ��o��¸É�¨nµª¤µ��µ¦�µ�¦̧¤ª·�µ¤·�Á��Å¤n­µ¤µ¦��j°��´��µ¦Á�·�¦°¥�ÊÎµÅ�o��
Â�nÄ�­nª��°��µ¦¦́�¬µ¦°¥�ÊÎµ�Â¤oªnµ¥´�Å¤n¦¼o�¨Å��¸É�´�Á���Â�n®¨µ¥�µ�ª·�́¥�oµ��o�¡�ªnµª·�µ¤·�Á��
��·��µ�°µ�¨��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµÅ�o� 

¡�ªnµ�µ¦�µª·�µ¤·�Á���¸É�·ªÄ��¦·Áª�¦°¥�ÊÎµ�Å¤n­µ¤µ¦�Á¡·É¤¦³�´��°�ª·�µ¤·�Á��Ä�Á¨º°�
Å�o°¥nµ�¤¸�́¥­Îµ�´��(Tsai & Hantash, 2008) �´��́Ê��µ¦®µ¥�°�¦°¥�ÊÎµ�nµ�³Á�}�§��·ÍÁ�¡µ³�¸É�°�
ª·�µ¤·�Á���¹É��nª¥Á¦n�Ä®o�µ¦­¨µ¥Á¨º°��¸É­³­¤°¥¼nÄ��´Ê��·ª�¦·Áª�¦°¥�ÊÎµÁ�}�Å�°¥nµ�¦ª�Á¦Èª�¹Ê���¹É�
°µ�°�·�µ¥Å�o�µ��¨Å��µ¦°°�§��·Í�nµ��vitamin K-dependent Gla-protein �µ���·��Á�n���¨»n¤�¸É¤¸
§��·Í�oµ��µ¦Â�È��́ª�°�Á¨º°��µ¤�¦¦¤�µ�·�(natural anticoagulant) ®¨´��µ�­�́�­�»���º°�(1)�Å�o¤¸
�µ¦�o�¡�ªnµ�°��µ��¸É�́�Â¨oª¥´�­µ¤µ¦�¡�Á°�Å�¤r��ã-glutamyl-carboxylase��¸É�´Ê��·ª®�́�Å�o�oª¥�
(de Boer-vand en Berg, Verstijnen & Vermeer, 1986)��¹É�Á�}�Á°�Å�¤r�¸É¤¸­nª�­Îµ�´�Ä��µ¦�Îµ�µ�
¦nª¤�´�ª·�µ¤·�Á��Á¡ºÉ°�¦³�»o� vitamin K-dependent Gla-protein Ä�¦¼�Å¤n¤¸§��·ÍÄ®o°¥¼nÄ�¦¼��¸É¤¸§��·Í�
Â¨³�Îµ®�oµ�¸ÉÅ�o�(2)�¤¸�µ¦«¹�¬µ�µ¦¦́�¬µ¦°¥�ÊÎµÂ¨³�o°�Á¨º°��´É��(hematoma) �°�¦³���¨oµ¤Á�ºÊ°
�oª¥­µ¦�hirudin �¹É�¤¸§��·Í�oµ��µ¦Â�È��́ª�°�Á¨º°�Ã�¥�nµ��¨Å��°��µ¦¥´�¥´Ê��thrombin ­µ¦�̧Ê­�´�
¤µ�µ��¨·�¡´��»r�Hirudo medicinalis ¡�ªnµ�¦̧¤�µ�¸É¤¸­nª��­¤�°��hirudin�¤¸§��·Í¦́�¬µ¦°¥�ÊÎµÅ�o
�̧�ªnµ¥µ®¨°��(Stamenova, Marchetti & Simeonov, 2001) 

�¨�µ¦«¹�¬µ§��·Í�°�ª·�µ¤·�Á�1���·��µ�¸ÉÂ���nµ��´�°µ�Á�ºÉ°�¤µ�µ��ªµ¤Â���nµ��°��{��́¥
�nµ� Ç�Á�n���ªµ¤Á�o¤�o��°��¦̧¤ª·�µ¤·�Á�1 ��·��°��́ª¥µ¡ºÊ��µ� (vehicles)�­µÁ®�»�°��µ¦Á�·�¦°¥�ÊÎµ�
�ÎµÂ®�n��°��·ª®�́��¸ÉÁ�}�¦°¥�ÊÎµ��Îµ�ª��́ª°¥nµ�Ä��µ¦ª·�́¥�®¦º°Á�·��µ�Á���rÂ¨³�¦³­��µ¦�r
Ä��µ¦�¦³Á¤·��¨�Ã�¥Ä��µ�ª·�́¥�¸ÉÅ�o�¨�̧�(Shah et al., 2002) Ä�o�¦̧¤ª·�µ¤·�Á���¸É¤¸�ªµ¤Á�o¤�o�­¼��
Â�n�¦³Á¤·��¨�oª¥Á���r�VAS Á¡¸¥�°¥nµ�Á�̧¥ª, �µ�ª·�́¥�°�¨·ª�Â¨³��³�(Leu et al., 2010)�¤¸�µ¦Ä�o
�Îµ�ª��́ª°¥nµ��¸É�o°¥��°µ��ÎµÄ®oÅ¤nÁ®È��ªµ¤Â���nµ�¦³®ªnµ��µ¦Ä�oª·�µ¤·�Á��Á¤ºÉ°Á�¸¥��´�¥µ®¨°��      

�́��́Ê�Á¡ºÉ°Á�}��µ¦�¥µ¥�°�Á���µ�ª·�́¥°°�Å��Â¨³��¦³Á¤·�¦°¥�ÊÎµ°¥nµ�Â¤n�¥Îµ¤µ��¹Ê��
�¼oª·�́¥�¹��o°��µ¦«¹�¬µ�µ¦Ä�oª·�µ¤·�Á�1 ��·��µ�ªµ¤Á�o¤�o�­¼��5% Á�¦̧¥�Á�¸¥��´�¥µ®¨°��Ä��µ¦
¦́�¬µ¦°¥�ÊÎµ�¸ÉÁ�·��µ��µ¦�Îµ�subcision Á¡ºÉ°¦´�¬µ¦°¥®¨»¤­·ªÄ��¦·Áª�Ä�®�oµ��ÎµÄ�°µ­µ­¤´�¦
�µªÅ�¥�Â¨³�³�Îµ�µ¦�¦³Á¤·��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�Ã�¥�µ¦ª́��nµ­¸�·ª�oª¥Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r�
¦nª¤�´��µ¦�¦³Á¤·��µ�£µ¡�nµ¥Ã�¥Ä�oÁ���r�VAS  
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2.2  ¦°¥�ÊÎµ (bruising) 

�º°£µª³�¸É¤¸Á¨º°�°°�Ä�o�·ª®�́��Á�·��µ�Á�ºÊ°Á¥ºÉ°Ä�o�·ª®�́�Å�o¦́��µ�Á�È��­n��¨Ä®o®¨°�Á¨º°� 
 °¥®¦º°®¨°�Á¨º°�Á¨È� Ç Á�·��µ¦�¸��µ��Â¨³¤¸Á¨º°�Å®¨°°��°�®¨°�Á¨º°���´É�°¥¼nÄ�o�·ª®�́�Ä�
�¦·Áª��́Ê���ÎµÄ®oÁ®È�Á�}�¦°¥�ÊÎµ��¹É�¤¸­¸¤nª�Â��¦³¥³Â¦��Â¨oªÁ�¨¸É¥�Á�}�­¸�ÊÎµÁ�·�Á�o¤�­¸Á�¸¥ª��Á®¨º°��
­¸Á®¨º°�Â¨oª�n°¥ Ç �¸��µ�®µ¥Å� ­µ¦�¸É�ÎµÄ®oÁ�·�­¸¤nª�Â��Ä�¦³¥³Â¦���º°�±̧Ã¤Ã�¨�·��(Hemoglobin) 
�n°¤µ­µ¦�̧Ê�³�¼�¥n°¥­¨µ¥�n°Å�Å�o­µ¦�biliverdin��¹É�¤¸­¸Á�¸¥ª�Â¨oªÁ�¨¸É¥�Å�Á�}�­µ¦�bilirubin �¹É�
¤¸­¸Á®¨º°��(Schaffer et al., 2009) 

Ä������·�Á¤ºÉ°¤¸�µ¦�¸��µ��°�®¨°�Á¨º°���³Á�·��µ¦�¦³�»o��°��¦³�ª��µ¦Â�È��́ª�°�
Á¨º°��(coagulation pathway) Å�oÁ�}��fibrin clot�°»�¦°¥�¸��µ��́Ê�Á¡ºÉ°Ä®oÁ¨º°�®¥»�Å®¨��µ¤¤µ�oª¥
�µ¦�n°¤Â�¤�°�®¨°�Á¨º°���¹É�Á�¨È�Á¨º°��Â¨³��{��́¥�µ¦Â�È��́ª�°�Á¨º°�¤¸­nª�­Îµ�´�Ä��¦³�ª��µ¦
�̧Ê�ª·�µ¤·�Á��¤¸­nª�­Îµ�´�Ä��µ¦­¦oµ�Â¨³�Îµ®�oµ�¸É�°��{��́¥Â�È��́ª�°�Á¨º°�®¨µ¥�́ª�Å�oÂ�n�coagulation 
factor II, VII, IX Â¨³ X (vitamin K-dependent coagulation factor)  

¤µ�¦�µ¦Ä��µ¦¨�¦°¥�ÊÎµ­µ¤µ¦��ÎµÅ�oÃ�¥�(1) �n°��Îµ®́���µ¦�µ��·ª®�́��¹É�°µ��ÎµÄ®o
Á�·�Á¨º°�°°���ª¦�µ¤�¦³ª́�·Á�¸É¥ª�´�Ã¦�Á¨º°���µ¦Ä�o¥µ�¸É¤¸�¨�n°�µ¦Â�È��́ª�°�Á¨º°��Â¨³Â�³�Îµ
Ä®o®¥»�¥µ�n°�¤µ¦́��µ¦¦́�¬µ°¥nµ��o°¥�10 ª́���́ª°¥nµ�Á�n��NSAIDs �aspirin ¤¸§��·Í�oµ�Á�¨È�Á¨º°��
(antiplatelet),�­µ¦­�´��µ��¦³Á�¸¥¤Â¨³Â�³�pª¥��³¥´�¥´Ê��¨�°�Á�¨È�Á¨º°�Å�o (Ang-Lee, Moss & 
Yuan, 2001), ­µ¦­�´��µ��µÁ�¸¥ª¤¸§��·Í�oµ�Á�¨È�Á¨º°��(antiplatelet)Å�o (Kang, Lim, & Yuk, 1999), 
ª·�µ¤·�°̧��ÎµÄ®oÁ¨º°�°°��nµ¥�¹Ê��nµ��¨Å��°��intrinsic pathway �°��¦³�ª��µ¦Â�È��́ª�°�Á¨º°��
(Marsh & Coombes, 2006) (2) �µ¦�Îµ®́���µ¦°¥nµ�¦³¤´�¦³ª́��oª¥Á���·��¸ÉÁ®¤µ³­¤ (3) �µ¦¦́�¬µ
¦°¥�ÊÎµ�oª¥¥µ�µ�¸ÉÁ®¤µ³­¤ 

2.3  Subcision treatment 

�Îµ�̧Ê�¼��Îµ¤µÄ�oÁ�}��¦́Ê�Â¦�Ä��e���«��1995 �¹É�¤µ�µ��Îµªnµ�subcutaneous incisionless�Ã�¥
Ä�oÁ¦̧¥�Á���·��µ¦¦́�¬µÂ�¨Á�}�®¨»¤­·ª��·��rolling acne scar Ã�¥ª·�¸�µ¦Ä�oÁ�È¤�¨µ¥­µ¤Á®¨¸É¥¤�
Â��Á�oµÄ�o�·ª®�́��¦·Áª�Â�¨Á�}���´�¡´��º��¦·Áª��o�Â�¨�Á¡ºÉ°Ä®oÂ�¨Á�}��ºÊ��¹Ê���¹É��°°Á¦��¦·��
Â¨³°°Á¦��¦·��(Orentreich, D. & Orentreich, N., 1995)��°�·�µ¥ªnµÁ�}��¨¤µ�µ�¡´��º��¸É¥¹��o�Â�¨ 
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Åªo�¼��́�°°�Â¨³¤¸�µ¦­¦oµ�Á�ºÊ°Á¥ºÉ°Á�¸É¥ª¡´��¹Ê�Ä®¤nÄ��¦³�ª��µ¦®µ¥�°�Â�¨��¨�oµ�Á�¸¥��¸É°µ�
¡�Å�o®¨´��µ¦�Îµ�subcision��º°�¦°¥�ÊÎµ�Â�¨Á�}��¼��Â¨³�µ¦�·�Á�ºÊ° (Rivera, 2008) 

�µ¦«¹�¬µ�°��°µ¨µ¤��Ã°¤¼¦µ�Â¨³�µÅ¤Á�°¦r�(Alam , Omura & Kaminer, 2005) Ä���Å�o�
40�¦µ¥�Á¡ºÉ° «¹�¬µ�¦³­·��·�¨�°��µ¦�Îµ�subcision ¡�ªnµ­µ¤µ¦��ÎµÄ®oÂ�¨Á�}�®¨»¤­·ª��·��rolling 
acne scar��ºÊ��¹Ê�Å�o 

Á��È°�, Ã�Áª°¦r�Â¨³�µÅ¤Á�°¦r�(Jacob, Dover & Kaminer, 2001) Å�o°�·�µ¥¨´�¬�³�°�
Â�¨Á�}�®¨»¤­·ª��·��rolling acne scar�Åªoªnµ�¤´��³¤¸��µ�Ä®�n�ªnµ�4-5 ¤·¨¨·Á¤�¦�Â¨³¤´��³�ºÊ��
Á�·��µ�¤¸�fibrous band �¸É�·����·�¥¹��·ªÅªo�´��´Ê��superficial musculoaponeurotic system (SMAS)  
�¸É°¥¼n�oµ�¨nµ��£µ¡�¸É�2.4�Â­��Â�¨Á�}�®¨»¤­·ª��·��nµ� Ç 
 

 

£µ¡�̧É�2.4�Â�¨Á�}�®¨»¤­·ª��·��nµ� Ç 

2.4  Chromameter  

Á�}�Á�¦ºÉ°�¤º°�¸ÉÄ�oª́�­¸�°�ª́��»��¸É¡´��µ�¹Ê�Á¡ºÉ°Ä�oª́�­¸Ä®oÁ®¤º°��´�¨´�¬�³�¸É�µ¤°�Á®È��
Ã�¥Á�¦ºÉ°��chromameter ¦»n��CM2500d �Îµ�µ��µ¤®¨´��µ¦� Spectrophotometric method Ã�¥�¨n°¥
Â­�­¸�µª�µ��xenon lamp ¨���¡ºÊ��·ª�¸É�o°��µ¦ª́�­¸�Â­��¸É­³�o°��¨´�¤µ�³�¼��¼��´�Ã�¥�́ª
�¦°�Â­� Ã�¥�nª�Ä��µ¦ª́��°�Â­� (Wavelength range) °¥¼nÄ��nª� 360-740 �µÃ�Á¤�¦ �¸É�ªµ¤�¸É
Ä��µ¦ª́� (Wavelength Pitch) �»� 10 �µÃ�Á¤�¦ �¨�¸ÉÅ�o­µ¤µ¦�Â­��Å�o�oª¥¦³��­¸¤µ�¦�µ��¸É
®¨µ�®¨µ¥�Â�n�¸É�·¥¤Ä�o¤µ��¸É­»�Á�}��°��Commission International�d�Eclairage (CIE)�Lab system�
(1976) £µ¡�¸É�2.5�Â­��­¸Ä�¦³�� L*a*b* Ã�¥Â­���nµÁ�}�­µ¤¤·�·��¦³�°��oª¥��nµ�ªµ¤­ªnµ��(L*) 
¤¸�nª��nµ 0-100 �¹É�Á�}��́ªÂ���°�­¸�Îµ (L* = 0) ���¹�­¸�µª�(L* = 100), �nµ�¦·¤µ�­¸Á�¸¥ª-­¸Â���
(a*), �nµ�¦·¤µ�­¸�ÊÎµÁ�·�-­¸Á®¨º°��(b*) (Westerhof, 1995) 
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£µ¡�̧É�2.5 ­¸Ä�¦³���L*a*b* color space 

Ã�¥�nµ a* �¸ÉÁ¡·É¤�¹Ê�Â­���¹��ªµ¤Â���°��·ª�(erythema)��¸ÉÁ¡·É¤�¹Ê�Å�o, �nµ�L* �¸É¨�¨� ¦nª¤�´�
�nµ�b*Ä�o�¦³Á¤·��ªµ¤Á�o¤�°��·ª®�́��(pigmentation)�Ä��¦�¸�°� jµ, Â¨³¤¸�µ¦�Îµ�nµ�b* ¤µÄ�o�¦³Á¤·�
¦³¥³�°�¦°¥�ÊÎµÅ�o�(Yajima & Funayama, 2006) Ã�¥�µ¦ª́��ªµ¤�nµ��°��nµ�b* ¦³®ªnµ�¦°¥�ÊÎµ�´�
�·ª���·�(Äb*)�­µ¤µ¦��Îµ¤µ�¦³Á¤·�Å�oªnµ¦°¥�ÊÎµ�́Ê�Á�}�¦°¥�ÊÎµ�¸ÉÁ¡·É�Á�·��¹Ê�Ä®¤n®¦º°Á�nµ�Ã�¥�¨
�µ¦«¹�¬µ¡�ªnµ�®µ�Á�}�¦°¥�ÊÎµ�¸ÉÁ�·��¹Ê�Ä®¤n£µ¥Ä��2�ª́��nµ Äb* �¸Éª́�Å�o�³¤¸�nµÁ�}�¨���°��µ��̧Ê
¥´�­µ¤µ¦��¦³Á¤·��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµÅ�oÃ�¥�¼�µ��nµ��µ��°��ªµ¤Â���nµ�­¸ (size of color 
difference, ÄE*ab)�Ã�¥�µ¦�Îµ�ª�¤µ�µ��nµ­¸�¸Éª´�Å�o�´Ê�­µ¤�nµ��µ�­¼�¦�ÄE*ab�= ((ÄL*)2  + 
(Äa*)2 + (Äb*)2)½ 

¤¸�µ¦«¹�¬µ¡�ªnµÁ�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r�Á�}�Á�¦ºÉ°�¤º°�¸ÉÁ�ºÉ°�º°Å�o�Â¨³¤¸�ªµ¤Â¤n�¥Îµ­¼��(Van 
den, Staes, Flour, Stappaerts & Boeckx, 2001) Á¡ºÉ°Ä®oÅ�o�¨�µ¦ª́��¸É�¸�¸É­»�Å�o¤¸�¼oÂ�³�ÎµÁ�¸É¥ª�´�
�µ¦ª́��nµÅªo��́��̧Ê��ª¦Ä®o°µ­µ­¤´�¦°¥¼nÄ��nµÂ¨³°»�®£¼¤·�¸ÉÁ¦µ­µ¤µ¦��ª��»¤Å�o�Â�³�ÎµÅ¤nÄ®oÄ�o
¥µ®¦º°­µ¦�¸É¤¸§��·Í�¥µ¥®¨°�Á¨º°��n°�ª́��nµ����µ¦�µ¥µ®¦º°Á�¦ºÉ°�­Îµ°µ��¦·Áª��¸É�³ª́����³ª́�
�nµÄ®o®́ªÁ�¦ºÉ°�¤º°�́Ê��µ��´��·ª®�́�Â¨³Å¤n�ª¦��¦»�Â¦��Â�n¨³�ÎµÂ®�n��ª¦ª́�Á�}��nµÁ�¨¸É¥�°��µ¦
ª́�­µ¤�¦́Ê��Â¨³�ª¦ª́�Ä��nª�Áª¨µÁ�·¤�°�ª́��(Fullerton et al., 1996) 
 



 

 
���¸É�3 

¦³Á�¸¥�ª·�¸ª·�́¥ 

3.1  �¦³�µ�¦Â¨³� »̈n¤�´ª°¥nµ� 
 

�¼o®�·�®¦º°�¼o�µ¥�¸É¤µ¦́��µ¦¦́�¬µÂ�¨Á�}�®¨»¤­·ª�¸É�¦·Áª�Ä�®�oµ��¸ÉÃ¦�¡¥µ�µ¨
¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦��Îµ�ª��20 ���Ã�¥¤¸Á���rÄ��µ¦�´�Á¨º°��́��̧Ê 

3.1.1  Á���r�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤Ã�¦��µ¦ª·�´¥ (inclusion criteria) 
3.1.1.1 °µ¥»¦³®ªnµ� 21-40 �e Å¤n�Îµ�´�Á¡« 
3.1.1.2  Å�o¦́��µ¦�¦³Á¤·�¦³�́�­¸�·ªÃ�¥Â¡�¥r�¼oª·�́¥Á�oµÅ�o�´�­¸�·ª¦³�́��III-IV �µ¤

Á���r Fitzpatrick skin type classification 
3.1.1.3 Å�o¦́��µ¦ª·�·��´¥Ã�¥Â¡�¥r�¼oª·�́¥Á�}�Â�¨Á�}�®¨»¤­·ª���·��rolling acne scar 
3.1.1.4   ¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�oª¥�ªµ¤­¤´�¦Ä��Â¨³¨��µ¤Á�}�¨µ¥¨´�¬�r°́�¬¦

Ä�®�́�­º°¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�(informed consent form) 
3.1.1.5   ¥·�¥°¤Á�oµ¦́��µ¦¦́�¬µ¦°¥�ÊÎµ��oª¥¥µ�¸ÉÅ�o¦́��µ�Ã�¦��µ¦ª·�́¥Á¡¸¥�ª·�¸Á�̧¥ª�Ã�¥

Å¤nÄ�o¥µ�®¦º°�¨·�£́��r°ºÉ�Á¡ºÉ°¦́�¬µ¦°¥�ÊÎµ �¨°��µ¦ª·�́¥ 

3.1.2  Á���r�µ¦Â¥�°µ­µ­¤´�¦°°��µ�Ã�¦��µ¦ª·�´¥��exclusion criteria) 
3.1.2.1 ��¼o�¸É¦́��¦³�µ�¥µ®¦º°°µ®µ¦Á­¦·¤�n°Å��̧Ê�n°�Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�£µ¥Ä��10�ª́� 

1.  anticoagulants : warfarin (Coumadin®), heparin 
2.  antiplatelet ; aspirin, clopidogrel (Plavix®) 
3.  ¥µ�oµ��µ¦°́�Á­��¸ÉÅ¤nÄ�n­Á�̧¥¦°¥�r��NSAIDs� 
4.  ¥µ��·�¸ª�³�¸É¤¸§��·Í�Îµ¨µ¥Â���¸Á¦̧¥Ä�ª��ªoµ���broad-spectrum antibiotics� 
5.  ¥µ¨�Å�¤´�Ä�Á¨º°���lipid lowering medication� 
6.  ª·�µ¤·�°̧�(vitamin E) 
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  16

7.  ­µ¦­�´��µ�Ä�Â�k³�pª¥��ginkgo biloba� 
8.  ­µ¦­�´��µ��¦³Á�¸¥¤�(garlic) 
9.  ­µ¦­�´��µ��µÁ�¸¥ª�(green tea) 
10.  Ã­¤��ginseng� 
11.  �ÊÎµ¤´��¨µ�(fish oil) 

3.1.2.2 ��¼o¤¸�¦³ª́�·Â¡o¥µ�¸É¤¸­nª��¦³�°��°�ª·�µ¤·�Á�1 
3.1.2.3 ��¼o�iª¥Ã¦��́� 
3.1.2.4  �¼o�¸É¤¸Ã¦��¦³�Îµ�́ªÁ�¸É¥ª�o°��´��µ¦Â�È��́ª�°�Á¨º°��·����· 
3.1.2.5  �¼o�¸É¤¸�¦³ª́�·Á�}�Â�¨Á�}��¼��(keloid) 
3.1.2.6  �¼o�¸É¤¸�µ¦�·�Á�ºÊ°®¦º°Á�}�Ã¦��·ª®�́�Ä��¦·Áª��¸É�³�Îµ�µ¦¦́�¬µ 
3.1.2.7  �¼o�¸É¤¸�·ª�°��µ�Â¡o�nµ¥  
3.1.2.8 ®�·��¸É�Îµ¨´��́Ê��¦¦£r®¦º°Ä®o�¤�»�¦ 

3.2  Á�¦ºÉ°�¤º°�̧ÉÄ�oÄ��µ¦ª·�´¥ 

3.2.1  Ä��¦°��¦³ª́�·­nª��́ª 
3.2.2  Á°�­µ¦°�·�µ¥�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦ª·�́¥ 
3.2.3  Ä�¥·�¥°¤Á�oµ¦́��µ¦¦́�¬µÂ¨³Á�oµ¦nª¤Ã�¦��µ¦ 
3.2.4  ¥µ�µÁ�¡µ³�¸É��·��¦̧¤ Racser® (Lidocaine + Prilocaine) 
3.2.5  ®́ªÁ�È¤��µ��21 gauge �ªµ¤¥µª�1��·Êª 
3.2.6  ¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1��¸¦́É¤�ªµ¤Á�o¤�o��5% 
3.2.7  ¥µ®¨°� (placebo) 
3.2.8  �¨o°��nµ¥¦¼��·�·�°¨ SAMSUNG® PL150 
3.2.9  Á�¦ºÉ°�ª́�­¸�·ªÃ�¦¤µ¤·Á�°¦r (Chromameter) ¦»n��CM2500d 
3.2.10  Ä�Á�È��o°¤¼¨�°��µ¦¦́�¬µ 
3.2.11  Ä��¦³Á¤·��ªµ¤¡¹�¡°Ä� 
3.2.12  Ä��´��¹��¨�oµ�Á�¸¥��°��µ¦¦́�¬µ 
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3.3  �́Ê��°��µ¦ª·�´¥ 

3.3.1  �´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¤�o°�Îµ®���oµ��o� 
3.3.2  °�·�µ¥ª́��»�¦³­��r��´Ê��°��µ¦ª·�́¥�ª·�¸�µ¦«¹�¬µ�Â¨³�¦³Ã¥��r�¸É�µ�ªnµ�³Å�o¦́��

�µ��́Ê�Ä®o�¼oÁ�oµ¦nª¤Ã�¦��µ¦¨��µ¤Á�}�¨µ¥¨´�¬�r°́�¬¦¥·�¥°¤Á�oµ¦nª¤Ã�¦��µ¦ 
3.3.3���¼oÁ�oµ¦nª¤Ã�¦��µ¦�¦°��¦³ª́�·­nª��́ª�Ã¦��¦³�Îµ�́ª��µ¦Ä�o¥µ¦ª¤�¹��¦³ª́�·�µ¦

Â¡o¥µ� 
3.3.4 ��¦ª�¦nµ��µ¥��´��¹���µ��Â¨³�ÎµÂ®�n��°�Â�¨Á�}�®¨»¤­·ª��·��rolling acne scar 

�¸É�o°��µ¦¦́�¬µ Ã�¥�µ¦Ä�oÂ�n�¡¨µ­�·�Ä­�µ�¨���Ä�®�oµ�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦�Â¨oª�Îµ
Á�¦ºÉ°�®¤µ¥�¦·Áª�®µ��µ��·Êª��°��¤¼��¤»¤�µ��¦ª¤�¹��Îµ®�·�nµ�Ç�Á�n��Å ��¸ÊÂ¤¨�ª́��ÅªoÁ¡ºÉ°Ä�o
Á�}��ÎµÂ®�n�°oµ�°·���µ��́Ê�ª��ÎµÂ®�n�Â�¨Á�}�®¨»¤­·ª�¸É�o°��µ¦¦́�¬µÅªo���´��¹�®¤µ¥Á¨�°oµ�°·��
Â¨³¦³�»�oµ���Îµ°¥nµ�Á�̧¥ª�´��¸ÉÄ�®�oµ�oµ��¦��oµ¤ Â¨³�nµ¥£µ¡Ä�®�oµ 

3.3.5 �µ¦�Îµ®́���µ¦ subcision� 
  3.3.5.1  �µ¥µ�µ�¦·Áª�Â�¨Á�}�®¨»¤­·ª�¸É�³�Îµ®́���µ¦��d��´��oª¥Â�n�¡¨µ­�·�Ä­�¦°
Áª¨µ�¦³¤µ��45 �µ�¸�Á¡ºÉ°Ä®o¥µ�µ°°�§��·Í 

3.3.5.2 �́��nµÄ®o°µ­µ­¤´�¦�°�®�µ¥ 
3.3.5.3 �Îµ�ªµ¤­³°µ��·ª�¦·Áª�Â�¨Á�}��oª¥­Îµ¨¸�»�Â°¨�°±°¨r 70%�Â¨oª�·Ê�ÅªoÄ®oÂ®o� 

  3.3.5.4   Ä�oÁ�È¤��µ��21 gauge �ªµ¤¥µª�1 �·Êª­°�Á�oµÅ�Ä��´Ê�Å�¤´�Ä�o�·ª®�́�­nª���
�¦��¦·Áª�Â�¨Á�}��Ã�¥Ä®o�¨µ¥®�oµ�́�Á�È¤®�µ¥�¹Ê� �ªµ�Á�È¤Å�¤µÁ�}�¨´�¬�³¦¼�¡´��Îµ­µ¤¦°�
Á¡ºÉ°�́�¡´��º�Ä�oÂ�¨Á�}�®¨»¤­·ª 

3.3.5.5 �¦³��Â�¨�oª¥�ªµ¤Á¥È�Á�}�Áª¨µ�5 �µ�¸Á¡ºÉ°Ä®oÁ¨º°�®¥»�Å®¨ 
3.3.6 �nµ¥£µ¡�·É��oª¥�¨o°��·�·�°¨��¦·Áª�Ä�®�oµ�5 £µ¡Á¡ºÉ°Ä�oÄ��µ¦�¦³Á¤·��¨ �́��̧Ê 

3.3.6.1 £µ¡Ä�®�oµÁ�È¤�¤»¤®�oµ�¦��1 £µ¡ 
3.3.6.2 £µ¡Ä�®�oµ�oµ��oµ�Á°̧¥��Îµ¤»¤�45�°�«µ��oµ¥Â¨³�ªµ�°¥nµ�¨³�1�£µ¡ 
3.3.6.3 £µ¡¦³¥³Ä�¨o�¦·Áª�¦°¥Ã¦�Ä�Â�n¨³�oµ��°¥nµ�¨³�1 £µ¡ 

3.3.7   �¦³Á¤·�¦°¥�ÊÎµÃ�¥Â¡�¥r�¼oª·�́¥�oª¥Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r Ã�¥Ä�Â�n¨³�ÎµÂ®�n�ª́��nµ�
3 �¦́Ê��Îµ¤µ®µ�nµÁ�¨¸É¥��´��¹��¨�ª́�­¸�·ªÄ��¦·Áª��n°Å��̧Ê 

3.3.7.1 ¦°¥�ÊÎµ�¸ÉÄ�®�oµ�oµ��ªµ 
3.3.7.2 ¦°¥�ÊÎµ�¸ÉÄ�®�oµ�oµ��oµ¥ 
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  3.3.7.3  �·ª���·Ä��¦·Áª��¹É�Å¤n¤¸¦°¥�Îµ®¦º°Á­o�Á¨º°��¥µ¥�Á¡ºÉ°Ä�oÁ�}��ÎµÂ®�n�
�ª��»¤                        

3.3.8  �µ¦Á�¦̧¥¤¥µ��µ¦­»n¤Á¨º°�¥µ�Â¨³�µ¦�µ¥µ 
Â�n��µ¦�µ¥µ�¸ÉÄ�®�oµÁ�}�­°��oµ��oµ¥Â¨³�ªµ�Ä®o�¼o�nª¥ª·�́¥Á�}��¼o­»n¤Ä®o�µ¦¦́�¬µÃ�¥ª·�¸�µ¦

Ã¥�Á®¦̧¥���Îµ®��Ä®o�oµ�®́ªÁ�}��µ¦�µª·�µ¤·�Á��Â¨³�oµ��o°¥Á�}��µ¦�µ¥µ®¨°�Ã�¥�µ�¦́Ê�¨³�
1 ®¥��ª́�¨³­°��¦́Ê�®¨´�¨oµ�®�oµ�Á�oµÂ¨³�n°��°��Ã�¥Ã¥�Á®¦̧¥�®�¹É��¦́Ê�Á¡ºÉ°Ä®o�µ¦¦́�¬µÂ�n
Ä�®�oµ�oµ��ªµ�­Îµ®¦́��oµ��oµ¥�³Å�o¦́��µ¦¦́�¬µ�¸ÉÁ®¨º°�¦®́­�̧Ê�³�¼����d�Ä��¼oÁ�oµ¦nª¤Ã�¦��µ¦�
�¼oª·�́¥Â¨³�¼o�¦³Á¤·��¨���­·Ê�­»�Ã�¦��µ¦ª·�́¥��oª¥�µ¦Á�È�Ä��°���®¤µ¥�d���¹�Â¨³�³�¼�Á�d�
Ã�¥�¼oª·�́¥®¨´�­·Ê�­»�Ã�¦��µ¦ª·�́¥  

�¼oÁ�oµ¦nª¤Ã�¦��µ¦�³Å�o¦́�¥µ�µ�2 �ª��¸É¤¸¨´�¬�³Á®¤º°��´��º°Á�}��ÊÎµ¤´�­¸Á®¨º°�Ä­��¦¦�»
°¥¼nÄ��ª�­¸�µ��ª�®�¹É��·��¨µ����oµ¥��°̧��ª��·��¨µ����ªµ��Ä�o�µ��¦°¥�ÊÎµ�µ¤�oµ��¸É¦³�»�Â�³�Îµ
Ä®o�¼oÁ�oµ¦nª¤Ã�¦��µ¦�µ¥µ�oµ��oµ¥�oª¥�·Êª¤º°�oµ¥�Â¨³�µ¥µ�oµ��ªµ�oª¥�·Êª¤º°�ªµ�Á¡ºÉ°�j°��´��µ¦
��Á�g�°�¥µÅ��oµ��¦��oµ¤� 

3.3.9 �́��¼oÁ�oµ¦nª¤Ã�¦��µ¦®¨´��µ¦¦́�¬µ�¸É�1 Â¨³�2�­´��µ®rÁ¡ºÉ°�¦³Á¤·��¨�µ¦¦́�¬µ� 
 3.3.9.1  ª́�­¸�¦·Áª�¦°¥�ÊÎµ�ÎµÂ®�n�Á�·¤�oª¥Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r Ã�¥Â�n¨³�ÎµÂ®�n�ª́�

�nµ�3��¦́Ê��Îµ¤µ®µ�nµÁ�¨¸É¥ �´��¹��¨ 
 3.3.9.2   �nµ¥£µ¡¦°¥�ÊÎµ�ÎµÂ®�n�Á�·¤�5 £µ¡Ã�¥Ä�o�¨o°��́ªÁ�·¤��µ¦�́Ê��nµÁ®¤º°�Á�·¤�

­�µ��¸ÉÁ�·¤��¦·¤µ�Â­�Á�nµÁ�·¤�Â¨³�¼o�nµ¥£µ¡Á�}��� Ç Á�̧¥ª�´��´��¼o�nµ¥£µ¡Ä��¦́Ê�Â¦� 
3.3.10  �¦³Á¤·�£µ¡�nµ¥Ã�¥Â¡�¥r�¸ÉÅ¤nÄ�n�¼oª·�́¥Â¨³Å¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥Ä��´Ê��°�°ºÉ�

�oª¥�visual analogue scale�(VAS) �¸É�n°��µ¦�µ¥µ�®¨´��µ¥µ�¸É�1 Â¨³ 2�­´��µ®r� 
3.3.11  �¦³Á¤·�¦°¥�ÊÎµ�µ���µ��°��ªµ¤Â���nµ�­¸�(ÄE*ab)��¹É��Îµ�ª�¤µ�µ��nµ­¸�¸Éª́�Å�o

�µ�Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r��¸É�n°��µ¦�µ¥µ�®¨´��µ¥µ�¸É�1 Â¨³ 2�­´��µ®r 
3.3.12  Â¡�¥r�¼oª·�́¥�¦³Á¤·��¨�oµ�Á�¸¥� Â¨³�´��¹��¨ 
3.3.13  �¼oÁ�oµ¦nª¤Ã�¦��µ¦��¦³Á¤·��ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤�(global evaluation)�Ä�­´��µ®r�¸É�

2 �°��µ¦¦́�¬µÃ�¥�·�Á�}�¦o°¥¨³Á�¦̧¥�Á�¸¥��´��n°�¦́�¬µ�(percentage of improvement ) Â�n�¦³�́�
�ªµ¤¡¹�¡°Ä���́��̧Ê 
 ¤µ��¸É­»��  81-100%                   
                    �n°��oµ�¤µ�  61-80% 
                    �µ��¨µ��  41-60% 
                     



  19

 �n°��oµ��o°¥   21-40% 
 �o°¥¤µ�   0-20% 

3.4 �µ¦ª·Á�¦µ³®r�o°¤¼¨  

3.4.1  ¦ª�¦ª¤�o°¤¼¨¡ºÊ��µ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 
3.4.2  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥��nµÁ�¸É¥�Á��¤µ�¦�µ��Â¨³�ªµ¤Â���nµ��µ�­�·�·�°��nµ��µ��°�

�ªµ¤Â���nµ�­¸�(ÄE*ab)�¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ª·�µ¤·�Á�1��´�¥µ®¨°�����nª� 
Áª¨µ�nµ� Ç �oª¥�Paired t-test �®¦º°�Wilcoxon match-pair Signed-Rank test�Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É�
�¸É��95% 

3.4.3  Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥��nµÁ�¸É¥�Á��¤µ�¦�µ��Â¨³�ªµ¤Â���nµ��µ�­�·�·�°��nµ�visual analogue 
scale (VAS) ¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ª·�µ¤·�Á�1��´�¥µ®¨°�����nª�Áª¨µ�nµ� Ç �oª¥ 
Paired t-test ®¦º°�Wilcoxon match-pair Signed-Rank test�Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% 

3.4.4  Á�¦̧¥�Á�¸¥��nµ��µ��°��ªµ¤Â���nµ�­¸�(ÄE*ab) ��­´��µ®r�¸É�0,1 Â¨³ 2 �°�Â�n¨³�¨»n¤
�µ¦��¨°�Ã�¥Ä�o­�·�·�Bonferroni (ANOVA)Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% 

3.4.5  Á�¦̧¥�Á�¸¥��nµ visual analogue scale (VAS) ��­´��µ®r�¸É�0, 1 Â¨³ 2 �°�Â�n¨³�¨»n¤�µ¦
��¨°�Ã�¥Ä�o­�·�·�Bonferroni (ANOVA) Ã�¥�Îµ®���nµ�ªµ¤Á�ºÉ°¤´É��¸É�95% 

3.4.6  �¦³Á¤·��ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤Ä��µ¦¦́�¬µ¦°¥�ÊÎµ�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦Ã�¥Ä�o­�·�·Á�·�
¡¦¦��µ 

3.4.7   �¦³Á¤·��¨�oµ�Á�¸¥��nµ� Ç�Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ 



 

 
���¸É�4 

����������¨�µ¦ª·�́¥ 

 �µ¦ª·�́¥Á�·��µ¦��¨°��̧Ê�¤¸�»��¦³­��rÁ¡ºÉ°«¹�¬µ�¦³­·��·�¨�µ¦¨��ªµ¤¦»�Â¦��°�¦°¥
�ÊÎµ�¸ÉÁ�·�®¨´��Îµ subcision�Ã�¥�µ¦�µ¥µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1��ªµ¤Á�o¤�o��5% Á¤ºÉ°Á�¸¥��´�
¥µ®¨°��Ã�¥Â�n��¨�µ¦ª·Á�¦µ³®r�o°¤¼¨°°�Á�}��3�­nª���́��̧Ê 
 ­nª��¸É�1 ¨´�¬�³Ã�¥�´ÉªÅ��°��¨»n¤�́ª°¥nµ� 
 ­nª��¸É�2 �¨�µ¦«¹�¬µÂ¨³ª·Á�¦µ³®r�o°¤¼¨ 
 ­nª��¸É�3 �ªµ¤¡¹�¡°Ä�Â¨³�¨�oµ�Á�¸¥� 

4.1  ΅�¬�³Ã�¥�́ÉªÅ��°�� »̈n¤�´ª°¥nµ� 

�o°¤¼¨�¦³�µ�¦«µ­�¦r 
Ä��µ¦ª·�́¥�̧ÊÅ�o�Îµ®����µ��°��¨»n¤�́ª°¥nµ�ÅªoÁ�}��Îµ�ª��17 ���Ã�¥ª·�¸�µ¦�Îµ�ª��Â�n

Å�o¦́��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�´Ê�­·Ê��20����Á¡ºÉ°�j°��´��{�®µ�¼oÁ�oµ¦nª¤�µ¦ª·�́¥°°��µ�Ã�¦��µ¦Ä�
¦³®ªnµ��Îµ�µ¦ª·�́¥��¹É��³¤¸�¨Ä®o�Îµ�ª��¨»n¤�́ª°¥nµ�Å¤n�¦��µ¤�Îµ�ª��¸É�Îµ®�� 
 �µ��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�Îµ�ª��20����¤¸�¼o°¥¼nÄ�Ã�¦��µ¦��­·Ê�­»��µ¦ª·�́¥�´Ê�­·Ê��18 ���
Ã�¥¤¸�¼o°°��µ��µ¦ª·�́¥Å��2�����¹É�¤¸­µÁ®�»�́��̧Ê�1 ��Å��Îµ�µ��¸É�nµ��́�®ª́��°̧��1 ��Å¤n­³�ª�
Á�·��µ�¤µ�·��µ¤�¨Á�ºÉ°��µ��¸É¡´�°µ«´¥°¥¼nÅ�¨�°¥nµ�Å¦�È�µ¤�Îµ�ª��¼o�¸É°¥¼nÄ�Ã�¦��µ¦��­·Ê�­»�
�µ¦ª·�́¥�Îµ�ª��18 ���́Ê��¥´�­¼��ªnµ�Îµ�ª��´Ê��ÉÎµ�¸É�Îµ®��Åªo�Ã�¥¨´�¬�³�°��¼oÁ�oµ¦nª¤�µ¦ª·�́¥¤¸
¦µ¥¨³Á°̧¥��́��̧Ê� 
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�µ¦µ��̧É�4.1  ¨´�¬�³Ã�¥�´ÉªÅ��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 
 

�´ªÂ�¦ 
�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ 

(N=18) 
�Îµ�ª� % 

Á¡«     

          �µ¥ 11.00 61.11% 
          ®�·�  7.00 38.89% 
°µ�¸¡     

          ¡�́��µ� 16.00 88.88% 
          �́�«¹�¬µ  1.00  5.56% 
          �·��µ¦­nª��́ª  1.00  5.56% 
¦³�´�­¸�·ª�µ¤Á���r�°� Fitzpatrick    

          ­¸�·ª¦³�́��3  8.00 44.44% 
          ­¸�·ª¦³�́��4 10.00 55.56% 
°µ¥»���e�     

�nµÁ�¨¸É¥�°�°µ¥» ��e��± �nµÁ�¸É¥�Á��¤µ�¦�µ� �SD)   29.22±4.01  
�nµ�ÉÎµ­»�-�nµ­¼�­»� 22-36 

 
�µ��µ¦µ��¸É�4.1 ¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Á�}�Á¡«�µ¥¤µ��ªnµÁ¡«®�·��¤¸�nµÁ�¨¸É¥�°�

°µ¥»�29.22 �e�Ã�¥°µ¥»�¸É�o°¥�¸É­»��º°�22 �e�Â¨³°µ¥»�¸É¤µ��¸É­»��º°�36 �e�°µ�¸¡­nª�Ä®�n��º°�¡�́��µ��
�·�Á�}�¦o°¥¨³�88.88 ¦°�¨�¤µ��º°��́�«¹�¬µÂ¨³�Îµ�·��µ¦­nª��́ª��¹É�¤¸�Îµ�ª�Á�nµ�´��·�Á�}�¦o°¥¨³ 
5.56 �¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�»���¤¸¦³�́�­¸�·ª�µ¤Á���r�°��Fitzpatrick °¥¼nÄ��nª� 3-4 �¹É��¦��µ¤
Á���r�¸É�Îµ®��Åªo 
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4.2  �¨�µ¦«¹�¬µÂ¨³ª·Á�¦µ³®r�o°¤¼¨ 

4.2.1  �¨�µ¦«¹�¬µ 
Ä��µ¦ª·�́¥�̧Ê�Å�o�Îµ�µ¦�¦³Á¤·��nµ�ªµ¤¦»�Â¦��°�¦°¥�ÊÎµÃ�¥Ä�o�nµ��µ��°��ªµ¤

Â���nµ�­¸��ÄE*ab) Â¨³�nµ�visual analogue scale (VAS) �Îµ�µ¦�¦³Á¤·�Ä��nª�¦³¥³Áª¨µ�nµ� Ç�
�°��¼oÁ�oµ¦nª¤�µ¦ª·�́¥�Ã�¥Â�n�®�oµ�¦¹É��oµ��oµ¥�ªµÄ��µ¦�µ¥µ�Ã�¥¦°¥�ÊÎµ��Ä�®�oµ�oµ�®�¹É�
�µ¥µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1��ªµ¤Á�o¤�o�����¦°¥�ÊÎµ��Ä�®�oµ�oµ��¸ÉÁ®¨º°�µ¥µ®¨°���¨
�µ¦��¨°�¤¸¦µ¥¨³Á°̧¥��́��̧Ê 

�µ¦µ��̧É�4.2  �nµ ÄE*ab Ä��nª�¦³¥³Áª¨µ�nµ� Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Â�n¨³¦µ¥��Ä�®�oµ  
                    �oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 
 
 

�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ �n°��µ¥µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� 
� 4.55 2.26 2.12 
� 5.92 5.19 3.37 
� 7.12 4.89 3.30 
� 5.72 3.84 2.44 
� 5.73 3.08 1.93 
� 6.09 4.41 3.11 
� 7.06 3.92 3.32 
� 7.86 4.79 2.68 
� 7.82 4.14 1.93 
�� 8.81 4.93 2.35 
�� 6.75 4.51 1.71 
�� 9.02 4.82 3.11 
�� 10.78 7.30 4.34 
�� 9.11 3.93 3.18 
�� ���� ���� ���� 
�� ���� ���� ���� 
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�µ¦µ��̧É�4.2 ��n°� 

�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ �n°��µ¥µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� 
�� ���� ���� ���� 
�� ���� ���� ���� 

�µ¦µ��̧É�4.3  �nµ ÄE*ab Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Â�n¨³¦µ¥��Ä�®�oµ 
                       �oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 

 
�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ �n°��µ¥µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� 

� ���� ���� ���� 
� 6.81 4.07 2.42 
� 7.62 5.30 3.36 
� 5.68 3.86 2.09 
� 5.46 3.56 2.29 
� 5.95 4.07 2.35 
� 7.02 3.28 3.39 
� 7.75 5.27 3.21 
� 8.18 2.17 0.52 
�� 8.57 5.15 3.26 
�� 6.85 3.80 1.63 
�� 9.34 4.04 1.83 
��           10.96 7.61 5.06 
��           10.18 4.10 1.31 
�� 8.89 4.01 2.57 
�� 6.24 3.17 1.53 
�� 7.77 3.89 3.21 
�� 5.21 3.00 1.63 
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�µ¦µ��̧É�4.4  �nµ�VAS Ä��nª�¦³¥³Áª¨µ�nµ� Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Â�n¨³¦µ¥��Ä�®�oµ�oµ��¸É  
                    Å�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 
 
�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ �n°��µ¥µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� 

� 6.00 3.00 2.00 
� 5.50 5.00 3.00 
� 7.00 4.00 2.00 
� 8.50 3.50 2.00 
� 3.00 2.50 1.00 
� 8.00 4.00 2.50 
� 7.00 4.00 4.00 
� 10.00 2.00 0.50 
� 7.50 4.50 4.00 
�� 9.50 4.00 2.50 
�� 7.00 4.50 0.50 
�� 9.50 7.00 3.00 
�� 9.00 6.50 4.00 
�� 5.50 1.50 1.00 
�� 8.00 5.00 2.50 
�� 8.00 5.00 2.00 
�� 7.50 3.00 2.00 
�� 5.50 4.50 3.50 
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�µ¦µ��̧É�4.5  �nµ VAS Ä��nª�¦³¥³Áª¨µ�nµ��Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Â�n¨³¦µ¥��Ä�®�oµ�oµ��¸É 
                   Å�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 
 
�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ �n°��µ¥µ ­´��µ®r�̧É�� ­´��µ®r�̧É�� 

� 5.50 3.50 1.50 
� 5.50 4.50 2.00 
� 7.50 4.50 3.50 
� 8.50 3.50 2.00 
� 5.00 3.00 2.50 
� 9.00 2.50 1.50 
� 7.00 3.00 2.50 
� 9.50 5.00 4.50 
� 8.00 3.00 0.50 
�� 8.50 5.00 4.50 
�� 8.00 3.50 0.50 
�� 8.50 7.50 1.50 
�� 8.00 7.00 6.50 
�� 7.50 0.50 0.00 
�� 9.00 6.00 2.50 
�� 9.50 2.50 1.00 
�� 9.00 4.00 1.00 
�� 5.00 3.50 2.50 
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4.2.2  �¨�µ¦ª·Á�¦µ³®r�o°¤¼¨ 
�¨�µ¦Á�¦̧¥�Á�¸¥��nµ��µ��°��ªµ¤Â���nµ�­¸��ÄE*ab) Ä��nª�¦³¥³Áª¨µ�nµ� Ç 

�µ¦µ��̧É�4.6  �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ ÄE*ab Ä��nª�¦³¥³Áª¨µ�nµ� Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦       
                     ª·�́¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 

¦³¥³Áª¨µ�̧É�Îµ�µ¦¦́�¬µ �nµÁ�¨¸É¥�± �nµÁ�¸É¥�Á��¤µ�¦�µ� �nµ�ÉÎµ­»�-�nµ­¼�­»� 
�n°��µ¥µ 7.14±1.58 4.55-10.78 
­´��µ®r�¸É�1 4.22±1.11 2.26-7.3 
­´��µ®r�¸É�2 2.7±0.73 1.45-4.34 

 
�µ��µ¦µ��¸É�4.6�Â­��Ä®oÁ®È�ªnµ�nµ¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¹É��¦³Á¤·�Ã�¥��µ��°�

�ªµ¤Â���nµ�­¸��ÄE*ab)���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�¤¸
�nµ¨�¨���µ��n°�¦́�¬µ¤¸�nµÁ�¨¸É¥Á�nµ�´��7.14 ®¨´��µ�Å�o¦́��µ¦¦́�¬µ Ä�­´��µ®r�¸É�1 ¤¸�nµÁ�¨¸É¥
Á�nµ�´��4.22 Â¨³¨�¨�Á®¨º°�2.7 Ä�­´��µ®r�¸É�2  

�µ¦µ��̧É�4.7  �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ�ÄE*ab Ä��nª�¦³¥³Áª¨µ�nµ� Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦  
                     ª·�́¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 

¦³¥³Áª¨µ�̧É�Îµ�µ¦¦́�¬µ �nµÁ�¨¸É¥�± �nµÁ�¸É¥�Á��¤µ�¦�µ� �nµ�ÉÎµ­»�-�nµ­¼�­»� 
�n°��µ¥µ 7.4±1.74 4.7-10.96 
­´��µ®r�¸É�1 4.09±1.18 2.17-7.61 
­´��µ®r�¸É�2 2.42±1.04 0.52-5.06 

�µ��µ¦µ��¸É�4.7 Â­��Ä®oÁ®È�ªnµ�nµ¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¹É��¦³Á¤·�Ã�¥��µ��°�
�ªµ¤Â���nµ�­¸��ÄE*ab)���Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°�¤¸�nµ¨�¨���µ��n°�¦́�¬µ¤¸
�nµÁ�¨¸É¥Á�nµ�´��7.4 ®¨´��µ�Å�o¦́��µ¦¦́�¬µÄ�­´��µ®r�¸É�1 ¤¸�nµÁ�¨¸É¥Á�nµ�´��4.09 Â¨³¨�¨�Á®¨º°�
2.42 Ä�­´��µ®r�¸É�2  
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�µ¦µ��̧É�4.8  �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥��nµ ÄE*ab Ä��nª�¦³¥³Áª¨µ�nµ� Ç�¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́� 
                      �µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1� �´��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥  
                       ¥µ®¨°� 
 

�¨»n¤ �nµÁ�¨¸É¥�± �nµÁ�¸É¥�Á��¤µ�¦�µ� p-value* 
�n°��µ¥µ   
          �¨»n¤�Vitamin K 7.14±1.58 0.641 
          �¨»n¤�Placebo 7.40±1.74  
­´��µ®r�¸É�1   
          �¨»n¤�Vitamin K 4.22±1.11 0.734 
          �¨»n¤�Placebo 4.09±1.18  
­´��µ®r�¸É�2   
          �¨»n¤�Vitamin K 2.70±0.73 0.358 
          �¨»n¤�Placebo 2.42±1.04  

®¤µ¥Á®�»���* T-test 

 
£µ¡�̧É�4.1  �µ¦Á�¨¸É¥�Â�¨��nµÁ�¨¸É¥�°��nµ�ÄE*ab Á�¦̧¥�Á�¸¥�¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ  
                  �oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 �´�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� Ä�  
                 �nª�¦³¥³Áª¨µ�nµ� Ç 
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�µ��µ¦µ��¸É�4.8 Â¨³�£µ¡�¸É�4.1 ¡�ªnµ�n°��µ¥µ�nµ ÄE*ab��°�­°��¨»n¤Å¤nÂ���nµ��´�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p�= 0.641��Â­��ªnµ�´Ê�­°��¨»n¤¤¸¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�n°�Á¦·É¤
�µ¥µÅ¤nÂ���nµ��´��Á¤ºÉ°�·��µ¤�¨�µ¦¦́�¬µ�¸É�1 Â¨³�2 ­´��µ®r�¡�ªnµ�nµ ÄE*ab �°��´Ê�­°��¨»n¤¤¸
�nµ¨�¨�Ä�¨oÁ�¸¥��´�Â¨³Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p = 0.734 Â¨³�0.358 �µ¤¨Îµ�́���
Â­��ªnµ�¨�µ¦¨��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�°�¥µ�´Ê�­°���·�Å¤nÂ���nµ��´� 

�¨�µ¦Á�¦̧¥�Á�¸¥��nµ VAS Ä��nª�¦³¥³Áª¨µ�nµ� Ç 

�µ¦µ��̧É�4.9  �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ VAS Ä��nª�¦³¥³Áª¨µ�nµ� Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦  
                      ª·�́¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�� 

¦³¥³Áª¨µ�̧É�Îµ�µ¦¦́�¬µ �nµÁ�¨¸É¥�± �nµÁ�¸É¥�Á��¤µ�¦�µ� �nµ�ÉÎµ­»�-�nµ­¼�­»� 
�n°��µ¥µ 7.33±1.77 3-10 
­´��µ®r�¸É�1 4.08±1.41 1.5-7 
­´��µ®r�¸É�2 2.33±1.12 0.5-4 

�µ��µ¦µ��¸É�4.9�Â­��Ä®oÁ®È�ªnµ�nµ¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¹É��¦³Á¤·�Ã�¥ VAS ��
Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�¤¸�nµ¨�¨��µ��n°�¦́�¬µ¤¸
�nµÁ�¨¸É¥Á�nµ�´��7.33 ®¨´��µ�Å�o¦́��µ¦¦́�¬µÄ�­´��µ®r�¸É�1 ¤¸�nµÁ�¨¸É¥Á�nµ�´��4.08 Â¨³¨�¨�Á®¨º°�
2.33 Ä�­´��µ®r�¸É�2 

�µ¦µ��̧É�4.10  �o°¤¼¨ª·�́¥Á�·�¡¦¦��µ�°��nµ�VAS Ä��nª�¦³¥³Áª¨µ�nµ� Ç��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦   
                        ª·�́¥��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µÃ�¥�µ¦�µ¥µ®¨°� 

¦³¥³Áª¨µ�̧É�Îµ�µ¦¦́�¬µ �nµÁ�¨¸É¥�± �nµÁ�¸É¥�Á��¤µ�¦�µ� �nµ�ÉÎµ­»�-�nµ­¼�­»� 
�n°��µ¥µ 7.69±1.51 5-9.5 
­´��µ®r�¸É�1 4.00±1.69 0.5-7.5 
­´��µ®r�¸É�2 2.25±1.65 0-6.5 
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�µ��µ¦µ��¸É�4.10�Â­��Ä®oÁ®È�ªnµ�nµ¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¹É��¦³Á¤·�Ã�¥ VAS ��
Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°��¤¸�nµ¨�¨��µ��n°�¦́�¬µ¤¸�nµÁ�¨¸É¥Á�nµ�´��7.69 ®¨´��µ�
Å�o¦́��µ¦¦́�¬µÄ�­´��µ®r�¸É�1 ¤¸�nµÁ�¨¸É¥Á�nµ�´��4.00 Â¨³¨�¨�Á®¨º°�2.25 Ä�­´��µ®r�¸É�2 

�µ¦µ��̧É�4.11  �o°¤¼¨�µ¦Á�¦̧¥�Á�¸¥��nµ�VAS Ä��nª�¦³¥³Áª¨µ�nµ� Ç�¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́� 
                       �µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1��´�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
                        ¥µ®¨°� 

�¨»n¤ �nµÁ�¨¸É¥�± �nµÁ�¸É¥�Á��¤µ�¦�µ� p-value* 
�n°��µ¥µ   
          �¨»n¤�Vitamin K 7.33±1.77 0.514 
          �¨»n¤�Placebo 7.69±1.51  
­´��µ®r�¸É�1   
          �¨»n¤�Vitamin K 4.08±1.41 0.873 
          �¨»n¤�Placebo 4.00±1.69  
­´��µ®r�¸É�2   
          �¨»n¤�Vitamin K 2.33±1.12 0.860 
          �¨»n¤�Placebo 2.25±1.65   

 
®¤µ¥Á®�»���* T-test 
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£µ¡�̧É�4.2  �µ¦Á�¨¸É¥�Â�¨��°��nµ�VAS Á�¦̧¥�Á�¸¥�¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ 
                  �¸É¤¸­nª��­¤�°�ª·�µ¤·�Á��1��´�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°�Ä��nª�¦³¥³   
                  Áª¨µ�nµ��Ç 
 

�µ��µ¦µ��¸É�4.11 Â¨³�£µ¡�¸É�4.2 ¡�ªnµ�n°��µ¥µ�nµ�VAS �°�­°��¨»n¤Å¤nÂ���nµ��´�
°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p = 0.514��Â­��ªnµ�´Ê�­°��¨»n¤¤¸¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�n°�Á¦·É¤
�µ¥µÅ¤nÂ���nµ��´��Á¤ºÉ°�·��µ¤�¨�µ¦¦́�¬µ®¨´��µ¦�µ¥µ�¸É�1 Â¨³�2 ­´��µ®r�¡�ªnµ�nµ VAS �°��´Ê�
­°��¨»n¤¤¸�nµ¨�¨�Ä�¨oÁ�¸¥��´�Â¨³Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p�= 0.873�Â¨³�0.86 
�µ¤¨Îµ�́���Â­��ªnµ�¨�µ¦¨��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�°�¥µ�´Ê�­°���·�Å¤nÂ���nµ��´� 
 
�µ¦µ��̧É�4.12  �o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ ÄE*ab Ä��nª�¦³¥³Áª¨µ�nµ��Ç����  
                      Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 
 
�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean difference Std. Error p-value 
�n°��µ¥µ�-�­´��µ®r�¸É 1 2.91 0.25 <�0.001 
�n°��µ¥µ�-�­´��µ®r�¸É 2 4.44 0.32 <�0.001 

®¤µ¥Á®�»���Adjustment for multiple comparisons: Bonferroni (ANOVA) 
������������������The mean difference is significant at the 0.05 level. 
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�µ��µ¦µ��¸É�4.12 Â­��Ä®oÁ®È�ªnµ�nµ��µ��°��ªµ¤Â���nµ�­¸��ÄE*ab) ��Ä�®�oµ�oµ��¸É
Å�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p <�
0.001)�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�1 ®¨´��µ¦¦́�¬µ�� 

�µ¦µ��̧É�4.13  �o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ�ÄE*ab Ä��nª�¦³¥³Áª¨µ�nµ� Ç  
                        ��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean difference Std. Error p-value 
�n°��µ¥µ�-�­´��µ®r�¸É 1 3.31 0.34 <�0.001 
�n°��µ¥µ�-�­´��µ®r�¸É 2 4.98 0.40 <�0.001 

®¤µ¥Á®�»���Adjustment for multiple comparisons: Bonferroni (ANOVA) 
�������������������The mean difference is significant at the 0.05 level. 

�µ��µ¦µ��¸É�4.13 Â­��Ä®oÁ®È�ªnµ�nµ��µ��°��ªµ¤Â���nµ�­¸��ÄE*ab) ��Ä�®�oµ�oµ��¸É
Å�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� ¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p <�0.001)�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�1 
®¨´��µ¦¦́�¬µ�� 

�µ¦µ��̧É�4.14 ��o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ VAS Ä��nª�¦³¥³Áª¨µ�nµ� Ç �� 
                      Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean difference Std. Error p-value 
�n°��µ¥µ�-�­´��µ®r�¸É 1 3.25 0.43 <�0.001 
�n°��µ¥µ�-�­´��µ®r�¸É 2 5.00 0.46 <�0.001 

®¤µ¥Á®�»���Adjustment for multiple comparisons: Bonferroni (ANOVA) 
�������������������The mean difference is significant at the 0.05 level. 
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�µ��µ¦µ��¸É�4.14 Â­��Ä®oÁ®È�ªnµ�nµ VAS ��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸
­nª��­¤�°�ª·�µ¤·�Á�1�¤¸�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p <�0.001)�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�1 ®¨´�
�µ¦¦́�¬µ� 

�µ¦µ��̧É�4.15  �o°¤¼¨�µ¦ª·�́¥Á�·��µ¦ª·Á�¦µ³®rÁ¡ºÉ°Á�¦̧¥�Á�¸¥��nµ VAS Ä��nª�¦³¥³Áª¨µ�nµ� Ç �� 
                      Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� 

�¨»n¤�̧É�Îµ�µ¦Á�¦̧¥�Á�̧¥� Mean difference Std. Error p-value 
�n°��µ¥µ��-�­´��µ®r�¸É 1 3.69 0.48 <�0.001 
�n°��µ¥µ��-�­´��µ®r�¸É 2 5.44 0.52 <�0.001 

®¤µ¥Á®�»���Adjustment for multiple comparisons: Bonferroni (ANOVA) 
������������������The mean difference is significant at the 0.05 level. 

�µ��µ¦µ��¸É�4.15 Â­��Ä®oÁ®È�ªnµ�nµ VAS ��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°� ¤¸
�µ¦¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��p <�0.001)�Á¦·É¤�́Ê�Â�n­´��µ®r�¸É�1 ®¨´��µ¦¦́�¬µ�� 

4.3  �ªµ¤¡¹�¡°Ä�Â¨³�¨�oµ�Á�¸¥� 

�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤�(global evaluation)��¸É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ¦°¥�ÊÎµ
¦³®ªnµ�Ä�®�oµ�oµ��¸É¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�Â¨³Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ
�oª¥¥µ®¨°��Ã�¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦�Ä�­´��µ®r�¸É�2 �°��µ¦¦́�¬µÃ�¥�·�Á�}�¦o°¥¨³Á�¦̧¥�Á�¸¥��´�
�n°�¦́�¬µ�(percentage of improvement ) Â�n�¦³�́��ªµ¤¡¹�¡°Ä���́��̧Ê 

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

�o°¥¤µ�   0-20% 
 



 33 
 

 

Ã�¥¤¸�¨�µ¦«¹�¬µ��́��̧Ê 
 
�µ¦µ��̧É�4.16 �¦³�́��ªµ¤¡¹�¡°Ä�®¨´�­·Ê�­»��µ¦¦́�¬µ�Á�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ 
                       �oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 Â¨³�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°��¦³Á¤·� 
                       Ã�¥�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥ 

�ªµ¤¡¹�¡°Ä� 
�¨»n¤�Vitamin K1 �¨»n¤�Placebo 
�Îµ�ª� % �Îµ�ª� % 

�o°¥¤µ� 0.00   0.00 0.00   0.00 
�n°��oµ��o°¥ 1.00   5.56 1.00   5.56 
�µ��¨µ� 7.00 38.89 9.00 50.00 
�n°��oµ�¤µ� 9.00 50.00 5.00 27.78 
¤µ��¸É­»� 1.00   5.56 3.00 16.67 

 
 

 
£µ¡�̧É�4.3  ¦³�́��ªµ¤¡¹�¡°Ä��n°�µ¦¦́�¬µ�oª¥ª·�µ¤·�Á�1�Á�¸¥��´�¥µ®¨°� 

 
�µ��µ¦µ��¸É�4.16 Â¨³£µ¡�¸É�4.3 ¡�ªnµÄ�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤

�°�ª·�µ¤·�Á�1�­nª�Ä®�n¤¸�ªµ¤¡¹�¡°Ä��n°��oµ�¤µ���·�Á�}�¦o°¥¨³�50 Â¨³Ä�®�oµ�oµ��¸ÉÅ�o¦́�
�µ¦¦́�¬µ�oª¥�µ¦�µ¥µ®¨°�­nª�Ä®�n¤¸�ªµ¤¡¹�¡°Ä��µ��¨µ���·�Á�}�¦o°¥¨³�50 
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�¨�oµ�Á�¸¥� 
¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�»���­µ¤µ¦��µ¥µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�Â¨³¥µ®¨°�

Å�o�¦��¨°�¦³¥³Áª¨µ�µ¦«¹�¬µ��­·Ê�­»��µ¦ª·�́¥�¸É�2 ­´��µ®r�Ã�¥Å¤n¡��¨�oµ�Á�¸¥��n°�·ª®�oµÄ�
Á¦ºÉ°��°�°µ�µ¦Â­�¦o°���´��Â���Â®o�®¦º°¨°��¦ª¤�¹�°µ�µ¦�oµ�Á�¸¥�°ºÉ� Ç��µ��µ¦�µ¥µ�́��¨nµª 

 



 

 
���¸É�5 

­¦»��¨��°£·�¦µ¥�¨��Â¨³�o°Á­�°Â�³ 

5.1  ­¦»��¨�µ¦ª·�´¥ 

�µ�ª·�́¥�̧ÊÁ�}��µ¦«¹�¬µÁ�·��µ¦��¨°��µ��¨·�·� Á¡ºÉ°«¹�¬µ�¦³­·��·�¨�µ¦¨��ªµ¤¦»�Â¦�
�°�¦°¥�ÊÎµ�¸ÉÁ�·�®¨´��Îµ subcision��oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1�Á¤ºÉ°Á�¸¥��´�¥µ®¨°��Ã�¥
�´�Á¨º°��¼o¤¸Â�¨Á�}�®¨»¤­·ª��·��rolling scar��Îµ�ª� 18��� Ä®o�µ¦¦́�¬µ®¨»¤­·ª�oª¥ª·�¸�subcision 
Â¨oªÂ�n�Ä�®�oµ°°�Á�}�­°��oµ���oµ�®�¹É�Ä®o�µ¥µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1��ªµ¤Á�o¤�o��5% 
Ä�®�oµ°̧��oµ�Ä®o�µ¥µ®¨°���µ¥µª́�¨³­°��¦́Ê�Á�oµÂ¨³�n°��°���·��n°�´�Á�}�Áª¨µ�2�­´��µ®r�
�¦³Á¤·�¦°¥�ÊÎµ­µ¤�¦́Ê��¸É�0, 1 Â¨³�2�­´��µ®r��oª¥�nµ��µ��°��ªµ¤Â���nµ�­¸�(ÄE*ab)��¹É��Îµ�ª� 
¤µ�µ��nµ­¸�·ª�¸Éª́�Å�o�µ�Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r�Â¨³Ä®oÂ¡�¥r�nµ�°ºÉ��¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥Ä��´Ê��°�
°ºÉ���¦³Á¤·�£µ¡�nµ¥¦°¥�ÊÎµ�oª¥ visual analogue scale�(VAS)�¡�ªnµ�ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ¤¸¦³�́�¨�¨�
�µ¤¨Îµ�́��¸É�1 ­´��µ®rÂ¨³�2�­´��µ®rÁ¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ�Â�n�¦³­·��·�¨�µ¦¨��ªµ¤¦»�Â¦��°�
¦°¥�ÊÎµ�°�¥µ�´Ê�­°���·�Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�¸É�1 Â¨³�2�­´��µ®r¦³�́��ªµ¤¡¹�¡°Ä�
Ã�¥¦ª¤�¸É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ¦°¥�ÊÎµ�°�¥µ�´Ê�­°���·�Á¤ºÉ°�¼�¨¦ª¤�°��ªµ¤¡¹�¡°Ä�
¦³�́��µ��¨µ��¦³�´��n°��oµ�¤µ�����¹�¦³�´�¤µ��¸É­»��¡�ªnµ¤¸�Îµ�ª�¦ª¤Á�nµ�´�Â¨³Å¤n¡�
�¨�oµ�Á�¸¥�Ä� Ç��n°�¼oÁ�oµ¦nª¤Ã�¦��µ¦�¨°�¦³¥³Áª¨µ�µ¦ª·�́¥ 

5.2  °£·�¦µ¥�¨ 

5.2.1  °£·�¦µ¥�o°¤¼¨�́ÉªÅ� 
������� �µ¦ª·�́¥�̧Ê¤¸�¼oÁ�oµ¦nª¤Ã�¦��µ¦�´Ê�­·Ê��20 ���¤¸�¼o°°��µ��µ¦ª·�́¥Å��2�����¹�Á®¨º°�¼o�¸É°¥¼n��
­·Ê�­»�Ã�¦��µ¦ª·�́¥�´Ê�­·Ê��Îµ�ª��18 ���Ã�¥¤¸¦µ¥¨³Á°̧¥��́��̧Ê 
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5.2.1.1  Á¡«�¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥Á�}�Á¡«�µ¥�Îµ�ª��11 ���Á¡«®�·��Îµ�ª��
7����� 

5.2.1.2  °µ¥»�¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¤¸°µ¥»Á�¨¸É¥�29.22 �e Ã�¥°µ¥»�¸É�o°¥�¸É­»��º°�
22 �e�Â¨³°µ¥»�¸É¤µ��¸É­»��º°�36 �e �¹É��¦��µ¤Á���r�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�Á®�»�¨
�¸ÉÁ¨º°��nª�°µ¥»�n°��oµ�Â��Á¡¦µ³�o°��µ¦¨��{��́¥¦��ª��µ��ªµ¤Á­ºÉ°¤�°�¦nµ��µ¥�µ¤ª́¥�¸É°µ�
­n��¨Ä®o�µ�Â�¨Ä��¼o­¼�°µ¥»®µ¥�oµ�ªnµª́¥®�»n¤­µª 

5.2.1.3  °µ�¸¡�¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥­nª�Ä®�n¤¸°µ�¸¡¡�́��µ��¦·¬´��¦°�¨�¤µ
�º°�́�«¹�¬µÂ¨³�Îµ�·��µ¦­nª��́ª��µ¦�¸É¤¸�¨»n¤°µ�¸¡¡�́��µ��¦·¬´�Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥¤µ��¸É­»��
(88.88%) °µ�Á�ºÉ°�¤µ�µ��µ¦¦́�­¤´�¦�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ�Â���Ã¦��·ª®�́��­Îµ�́�ª·�µÁª�
«µ­�¦r�³¨°ª́¥Â¨³¢g��¢¼­»�£µ¡�Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦��¹É�¤¸
°µ�µ¦­Îµ�́��µ��́Ê�°¥¼nÄ��¦·Áª�Ä�¨oÁ�¸¥�Á�}��Îµ�ª�¤µ��Á¤ºÉ°�¼oÁ�oµ¦nª¤Ã�¦��µ¦­nª�Ä®�n¤¸°µ�¸¡�¸É
Á®¤º°��´�¥n°¤¤¸�µ¦�ÎµÁ�·��¸ª·��¸É�¨oµ¥�¨¹��´��¹É��³¨��{��́¥¦��ª�¨�Å�o 

5.2.1.4  ¦³�́�­¸�·ª�¡�ªnµ�¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�´Ê�®¤�Á�}�� Fitzpatrick skin type 3 
Â¨³�4  Á�ºÉ°��µ�­¸�·ª�°���Å�¥­nª�Ä®�n�³°¥¼nÄ�¦³�́��3 �¹��5 Ã�¥Ã�¦��µ¦ª·�́¥�̧ÊÅ�o�Îµ®��
Á���r¦́�Á�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¸É¦³�́��3 Â¨³ 4 Á¡ºÉ°¨��ªµ¤�¨µ�Á�¨ºÉ°��°��¨�µ¦ª́��nµ­¸�·ª�oª¥
Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r�¸É¡�Å�o¤µ��¹Ê�Ä��¼o�¸É¤¸­¸�·ªÁ�o¤¤µ�Á�·�Å��º°¦³�́��5 Â¨³�6 

5.2.1.5  Ã¦��¦³�Îµ�́ª��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�»���Å¤n¤¸Ã¦��¦³�Îµ�́ª��¹�Å¤nÁ�}�°»�­¦¦� 
�´��µ�ª·�́¥�̧Ê 

5.2.2  °£·�¦µ¥�¨�µ¦ª·�´¥ 
�µ¦Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��°��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�n°��µ¦¦́�¬µ�¦³®ªnµ��¦¹É�Ä�®�oµ 

�oµ��¸É�µª·�µ¤·�Á� 1�Â¨³�¦¹É�Ä�®�oµ�oµ��¸É�µ¥µ®¨°��Á�ºÉ°��µ��µ�ª·�́¥�̧Ê�°°�Â���µ¦��¨°�Ä®o�µ¥µ�
2 ��·���Ä�®�oµ�°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥��Á�̧¥ª�´���¹��o°��Îµ�¹��¹�°·��·¡¨�°�Á¦ºÉ°��oµ��°�Ä�®�oµ�
¦ª¤�¹�¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�n°��µ¦¦́�¬µªnµÂ���nµ��´�®¦º°Å¤n��¹�°°�Â���µ¦��¨°�Ã�¥Á¨º°�
Ä®o�µ¦¦́�¬µÂ��­»n¤�Â¨³�¦³Á¤·��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�n°��µ¥µ�oª¥�nµ��µ��°��ªµ¤Â���nµ�­¸�
(ÄE*ab) Â¨³��visual analogue scale�(VAS) Á¤ºÉ°�Îµ�µ¦ª·Á�¦µ³®r�oª¥­�·�·��Paired t-test  ¡�ªnµÅ¤n¤¸
�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´���µ�­�·�· �¹�­¦»�Å�oªnµ¦³�́��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�°��´Ê�­°��¨»n¤
�n°��µ¥µÅ¤nÂ���nµ��´� 

�µ¦ª·Á�¦µ³®rÁ�¦̧¥�Á�¸¥��nµ�ªµ¤¦»�Â¦��°�¦°¥�ÊÎµÃ�¥�nµ��µ��°��ªµ¤Â���nµ�­¸��
(ÄE*ab) Â¨³��nµ�VAS�¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 
�´��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°�Ä��nª�¦³¥³Áª¨µ�nµ� Ç ¡�ªnµ�µ¦¦́�¬µ¦°¥�ÊÎµ�oª¥



  37

�µ¦�µ¥µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1��ªµ¤Á�o¤�o� 5% ­µ¤µ¦�¨��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµÅ�oÅ¤n
Â���nµ��µ��µ¦�µ¥µ®¨°����¹É�Å�o�¨­°��¨o°��´�«¹�¬µ�n°�®�oµ�¸ÉÄ�o�¦̧¤ª·�µ¤·�Á���ªµ¤Á�o¤�o� 
5% Ä�°³�¦̧Á¨�Ã�Ã¡¨¸Á¤°¦r¦́�¬µ¦°¥�ÊÎµ�¸ÉÁ�·��µ��µ¦¥·�Á¨Á�°¦r��·��585-nm pulsed dye laser 
(PDL)�¡�ªnµ�¨�µ¦¦́�¬µÅ¤n�̧�ªnµ�¨»n¤�ª��»¤�¸ÉÅ¤nÅ�o¦́��µ¦¦́�¬µÄ�Ç�(Lou et al., 1999)�¦ª¤�¹�
­°��¨o°��´��¨�µ¦«¹�¬µÁ¦ÈªÇ�̧Ê�¸ÉÁ�¦̧¥�Á�¸¥��µ¦¦́�¬µ¦°¥�ÊÎµ�µ��µ¦¥·�Á¨Á�°¦r�PDL �¦·Áª�Â��
�oª¥�¸Ê�¹Ê���·��µ 4���·��Å�oÂ�n�ª·�µ¤·�Á��5%, ª·�µ¤·�Á��1% �¸É�­¤Á¦�·�°¨�0.3%, °µ¦r�·�µ�20% 
Â¨³��dÃ�¦¨µ�́¤���¨»n¤�ª��»¤��¡�ªnµ�µ¦¨�¨��°�¦°¥�ÊÎµ�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ª·�µ¤·�Á��5% 
Á�¸¥��´���dÃ�¦¨µ�́¤�Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�°¥nµ�Å¦�È�µ¤ª·�µ¤·�Á��5% Ä®o�¨
�̧�ªnµ�dÃ�¦¨µ�́¤Á¨È��o°¥�(Leu et al., 2010) 

¥´�¤¸�µ¦«¹�¬µ�µ¦�µ�¦̧¤ª·�µ¤·�Á��¦́�¬µ¦°¥�ÊÎµ�¸ÉÁ�·��µ��µ¦¥·�Á¨Á�°¦r�PDL Ã�¥�ÎµÄ�
�¼o�iª¥�11 ���¸É¤¸®¨°�Á¨º°��¸ÉÄ�®�oµ�¥µ¥�́ª�(facial telangiectases)�Ä®o�µ¦¦́�¬µ¦°¥�ÊÎµ�oª¥�¦̧¤
ª·�µ¤·�Á���ªµ¤Á�o¤�o��5% Á�¸¥��´�¥µ®¨°��µ��2 ­´��µ®r�¡�ªnµ�¦̧¤ª·�µ¤·�Á���nª¥¨��ªµ¤
¦»�Â¦��°�¦°¥�ÊÎµÅ�o�̧�ªnµ¥µ®¨°�°¥nµ�¤¸�́¥­Îµ�´��(Shah et al., 2002)� 

�¨�µ¦«¹�¬µ�¸É�nµ�¤µ¡�ªnµ¤¸�ªµ¤Â���nµ��´���´Ê��̧Ê°µ�°�·�µ¥Å�o�µ��¨»n¤�́ª°¥nµ��¸É
�Îµ�µ¦«¹�¬µ¤¸�ªµ¤�nµ��´�Ä�Á¦ºÉ°�Á�ºÊ°�µ�·��ÎµÂ®�n��°�¦°¥�ÊÎµ��¦nµ��µ¥���ªµ¤Á�o¤�o��°�
ª·�µ¤·�Á��¸ÉÄ�o�­nª��¦³�°��°�¥µ¡ºÊ��(vehicle)�Á���r�µ¦�¦³Á¤·��¨�Â¨³­µÁ®�»�°��µ¦Á�·�¦°¥
�ÊÎµ�¸ÉÂ���nµ��´�Ã�¥�¼Å�o�µ���µ¦µ��¸É�5.1 Â­���o°¤¼¨Á�¦̧¥�Á�¸¥��µ¦«¹�¬µ�nµ� Ç �¸ÉÄ�oª·�µ¤·�Á��
��·��µ¦́�¬µ¦°¥�ÊÎµ��¹É�¦°¥�ÊÎµ�¸ÉÁ�·��µ��µ¦¥·�Á¨Á�°¦r�PDL ¥n°¤¤¸¡¥µ�·­£µ¡Â���nµ��µ�¦°¥�ÊÎµ�¸É
Á�·��µ�®́���µ¦�subcision  

¡�ªnµ�µ¦�µª·�µ¤·�Á���¸É�·ª®�́�Ä��¦·Áª�¦°¥�ÊÎµ�Å¤n­µ¤µ¦�Á¡·É¤¦³�́��°�ª·�µ¤·�Á��Ä�
Á¨º°�Å�o°¥nµ�¤¸�́¥­Îµ�´��(Tsai & Hantash, 2008) �́��́Ê��µ¦®µ¥�°�¦°¥�ÊÎµ�nµ�³Á�}�§��·ÍÁ�¡µ³�¸É
�°�ª·�µ¤·�Á��°¥nµ�Å¦�È�µ¤¥´�Å¤nÁ�}��¸É�¦µ�Â�n�´��¹��¨Å��µ¦°°�§��·Í�°�ª·�µ¤·�Á����·��µÄ�
�¦·Áª�¦°¥�ÊÎµ 

�nµ��µ��°��ªµ¤Â���nµ�­¸�(ÄE*ab) Â¨³��nµ�VAS��°�Ä�®�oµ�´Ê�­°��oµ��¤¸�nµ¨�¨�
°¥nµ�¤¸�́¥­Îµ�´��́Ê�Â�n­´��µ®r�¸É�1�Â¨³¨�¨�°¥nµ��n°Á�ºÉ°�Ä�­´��µ®r�¸É�2 Á¤ºÉ°Á�¸¥��´��n°�¦´�¬µ�
­°��¨o°��´��µ¦«¹�¬µ�nµ� Ç �n°�®�oµ�°¥nµ�Å¦�È�µ¤�µ¦®µ¥�°�¦°¥�ÊÎµÁ�}��¦³�ª��µ¦¦́�¬µ�°�
¦nµ��µ¥�¸ÉÁ�·��¹Ê�Å�oÁ°��µ¤�¦¦¤�µ�·Ä�£µª³���·¦°¥�ÊÎµ°µ�®µ¥Å�oÁ°�Ä�Áª¨µ�1-2 ­´��µ®r�(Schaffer 
et al,, 2009) �´��́Ê� �¹�­¦»�Å¤nÅ�oªnµ�µ¦¨�¨��°��ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¸É¡�Ä��µ¦«¹�¬µ�̧ÊÁ�}�
�¨¤µ�µ��µ¦�µ¥µ®¦º°Á�}��¦³�ª��µ¦®µ¥�µ¤�¦¦¤�µ�· 
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�µ¦Á�¦̧¥�Á�¸¥��ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¸É¤¸�n°�¦³­·��·�¨�°��µ¦¦́�¬µ
¦°¥�ÊÎµ¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 Â¨³�¨»n¤�¸ÉÅ�o¦́�
�µ¦¦́�¬µ�oª¥¥µ®¨°��¡�ªnµ�ªµ¤¡¹�¡°Ä��°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�¸É¤¸�n°�¦³­·��·�¨�°��µ¦
¦́�¬µ¦°¥�ÊÎµ��Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É¤¸­nª��­¤�°�ª·�µ¤·�Á�1 �ªµ¤Á�o¤�o� 5 % 
­nª�Ä®�n¤¸�ªµ¤¡¹�¡°Ä��n°��oµ�¤µ���·�Á�}�¦o°¥¨³�50 Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°�
­nª�Ä®�n¤¸�ªµ¤¡¹�¡°Ä��µ��¨µ���·�Á�}�¦o°¥¨³�50�Â�nÁ¤ºÉ°�¼�¨¦ª¤�°��ªµ¤¡¹�¡°Ä�¦³�́��µ�
�¨µ��¦³�́��n°��oµ�¤µ�����¹�¦³�́�¤µ��¸É­»��¡�ªnµ¤¸�Îµ�ª�¦ª¤Á�nµ�´�Ã�¥�·�Á�}�¦o°¥¨³�94.4 
�´Ê�­°��¨»n¤ 

�µ¦µ��̧É�5.1  �o°¤¼¨Á�¦̧¥�Á�¸¥��µ¦«¹�¬µ�nµ� Ç �¸ÉÄ�oª·�µ¤·�Á����·��µ¦́�¬µ¦°¥�ÊÎµ 

�µ¦«¹�¬µ Elson, 1995 Lou et al., 
1999 

Shah et al., 
2002 

Kovacs et 
al., 2004 

Leu et al., 
2010 

�µ¦«¹�¬µ
�¸Ê 

­µÁ®�»�°�
¦°¥�ÊÎµ 

�¸�Á º̈°�Á�oµ
�́Ê��·ª®�´� 

585-PDL 585-PDL Â¦��¼��
(suction) 

585-PDL subcision 

�ÎµÂ®�n� Â�� Â�n�®΅� Ä�®�oµ Â�� Â�� Ä�®�oµ 
�Îµ�ª��� 6 20 11 10 16 18 
ª·�µ¤·�Á���¸É
Ä�o«¹�¬µ 

1%VitK 
cream 

 

1%,3%Â¨³
5%VitK, 
1%VitK  

+0.3%®¦º° 
0.15% 
Retinol���� 

5%VitK 
cream 

0.5%VitK 
cream 

5%VitK 
ointment, 

20%Arnica, 
1%VitK  
+0.3% 
Retinol 

5%Vit K 
serum 

� »̈n¤�ª��»¤ Å¤n�µ¥µ Å¤n�µ¥µ ¥µ®¨°� ¥µ®¨°� White 
petrolatum 

¥µ®¨°� 

Á���r
�¦³Á¤·��¨ 

Å¤n¦³�» Â¡�¥r/
¡¥µ�µ¨
�¦³Á¤·� 

VAS �Îµ�ª��»�
Á º̈°�°°��¸É
¨�¨� 

VAS VAS 
ÄE*ab 
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�µ¦µ��̧É����� ��n°� 

�µ¦«¹�¬µ Elson, 1995 Lou et al., 
1999 

Shah et al., 
2002 

Kovacs et 
al., 2004 

Leu et al., 
2010 

�µ¦«¹�¬µ�¸Ê 

�¨�µ¦�«¹�¬µ
�¸É�significant 

�µ¦®µ¥�ÊÎµ : 
1%VitK     
5-8 ª́�, 
� »̈n¤�ª��»¤�  

11-13 ª́� 

1%VitK  
+0.3% 
Retinol 

5%VitK Not 
significant 

20% Arnica Not 
significant 

�o°�Îµ�́� -Å¤n¤̧� »̈n¤
�ª��»¤       
-�Îµ�ª�
°µ­µ­¤́�¦
�o°¥ 

Å¤n¤̧� »̈n¤
Retinol 
control 

�µ¦��Á�g�°�
�oµ¤

� ·̈�£́��r  

VitK��ªµ¤
Á�o¤�o��ÉÎµ 

�Îµ�ª�
°µ­µ­¤́�¦
�o°¥ 

�Îµ�ª�
°µ­µ­¤́�¦
�o°¥ 

�µ¦Á�¦̧¥�Á�¸¥��¨�oµ�Á�¸¥��µ��µ¦�µ¥µ�¦³®ªnµ�Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ�¸É
¤¸­nª��­¤�°�ª·�µ¤·�Á�1�Â¨³Ä�®�oµ�oµ��¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥¥µ®¨°��¡�ªnµÅ¤nÂ���nµ��´��Ã�¥
Å¤n¡��¨�oµ�Á�¸¥�Ä� Ç��n°�¼oÁ�oµ¦nª¤Ã�¦��µ¦�¨°�¦³¥³Áª¨µ�µ¦ª·�́¥ � 

5.3 �o°Á­�°Â�³ 

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

5.3.1 ��µ¦ª́��¨�µ¦ª·�́¥�Á�ºÉ°��µ��{��»�´��̧Ê¥´�Å¤n¤¸Á���r�µ¦�¦³Á¤·��ªµ¤¦»�Â¦��°�¦°¥
�ÊÎµ�¸ÉÁ�}�¤µ�¦�µ�Â¨³Å�o¦́��µ¦¥°¤¦́�Ã�¥�´ÉªÅ���́��́Ê�Ä��µ�ª·�́¥�̧Ê�¼oª·�́¥�¹�Á¨º°�Ä�o�nµ�ÄE*ab 
Â¨³�VAS��¹É�Á�¥¤¸�µ¦Ä�o«¹�¬µÁ�¸É¥ª�´�¦°¥�ÊÎµ¤µ�n°��Ä�°�µ��®µ�¤¸Á���r�µ¦�¦³Á¤·�¦°¥�ÊÎµ�¸É
Å�o¤µ�¦�µ���ª¦¡·�µ¦�µÄ�o�nµ�́��¨nµª�¦³Á¤·�¦nª¤�oª¥ 

5.3.2  �ª¦¤¸�µ¦«¹�¬µÃ�¥Ä�o��µ��°��¨»n¤�́ª°¥nµ�Á¡·É¤�¹Ê��Á¡ºÉ°Ä®o�¨�µ¦ª·�́¥�¸ÉÅ�o°°�¤µ
�´�Á��¥·É��¹Ê� 
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5.3.3  �ª¦¤¸�µ¦«¹�¬µ�¹��¨Å��µ¦°°�§��·Í�°�ª·�µ¤·�Á����·��µ�n°�·ª®�́��¦·Áª�¦°¥�ÊÎµ�Ã�¥
°µ��¦ª�®µ�¦·¤µ��°�­µ¦�nµ�Ç�¸É¤¸�¨�n°�µ¦®µ¥�°�¦°¥�ÊÎµ®¦º°Á�¸É¥ª�o°��´��µ¦�Îµ®�oµ�¸É�°�ª·�µ¤·�
Á���Á�n��µ¦�¦ª�®µ¦³�́�Á°�Å�¤r��ã-glutamyl-carboxylase��¸É�´Ê��·ª®�́��¦·Áª�¦°¥�ÊÎµ 
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�µ¦µ��´��¹��¨�̧É�1: ª́��nµ­¸�·ª�¦·Áª�¦°¥�ÊÎµ�n°��µ¦�µ¥µ� (Day 0)    

�ºÉ°_____________________�µ¤­�»¨_________________¨Îµ�́��¸É__________ª́��¸É___________ 
 

 

�µ¦�¦³Á¤·��¨Ã�¥ 
Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r 

 

�oµ��ªµ 
No_______ 

�oµ��oµ¥ 
No_______ 

�·ª®�oµ���·�¦·Áª��oµ�Ç�
¦°¥�ÊÎµ���ÎµÂ®�n��ª��»¤� 

L* a* b* L* a* b* L* a* b* 

ª́��nµ­¸�·ª�3 �¦´Ê� 
�¦´Ê��¸É�1 
�¦´Ê��¸É�2 
�¦´Ê��¸É�3 

�nµÁ�¨̧É¥�°�­̧�·ª 

         

�nµ�ªµ¤Â���nµ��°��nµÁ�¨¸É¥­¸
�·ª�¦·Áª�¦°¥�ÊÎµÁ�¸¥��´�
�ÎµÂ®�n��ª��»¤ 

ÄL* Äa* Äb* ÄL* Äa* Äb* ÄE*ab 

       �oµ��ªµ �oµ��oµ¥ 

 
�Îµ®��Ä®o��ÄE*ab�= ((ÄL*)2  + (Äa*)2 + (Äb*)2)½ 
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�µ¦µ��´��¹��¨�̧É�2: ª́��nµ­¸�·ª�¦·Áª�¦°¥�ÊÎµ®¨´��µ¦�µ¥µ�1 ­´��µ®r�(Day 7)  
 
�ºÉ°_____________________�µ¤­�»¨_________________¨Îµ�́��¸É__________ª́��¸É___________ 

 
 

�µ¦�¦³Á¤·��¨Ã�¥ 
Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r 

 

�oµ��ªµ 
No_______ 

�oµ��oµ¥ 
No_______ 

�·ª®�oµ���·�¦·Áª��oµ�Ç�
¦°¥�ÊÎµ���ÎµÂ®�n��ª��»¤� 

L* a* b* L* a* b* L* a* b* 

ª́��nµ­¸�·ª�3 �¦´Ê� 
�¦´Ê��¸É�1 
�¦´Ê��¸É�2 
�¦´Ê��¸É�3 

�nµÁ�¨̧É¥�°�­̧�·ª 

         

�nµ�ªµ¤Â���nµ��°��nµÁ�¨¸É¥­¸
�·ª�¦·Áª�¦°¥�ÊÎµÁ�¸¥��´�
�ÎµÂ®�n��ª��»¤ 

ÄL* Äa* Äb* ÄL* Äa* Äb* ÄE*ab 

       �oµ��ªµ �oµ��oµ¥ 

 
�Îµ®��Ä®o��ÄE*ab�= ((ÄL*)2  + (Äa*)2 + (Äb*)2)½ 
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�µ¦µ��´��¹��¨�̧É�3: ª́��nµ­¸�·ª�¦·Áª�¦°¥�ÊÎµ®¨´��µ¦�µ¥µ�2 ­´��µ®r�(Day 14)  
 
�ºÉ°_____________________�µ¤­�»¨_________________¨Îµ�́��¸É__________ª́��¸É___________ 
 

 

�µ¦�¦³Á¤·��¨Ã�¥ 
Á�¦ºÉ°�Ã�¦¤µ¤·Á�°¦r 

 

�oµ��ªµ 
No_______ 

�oµ��oµ¥ 
No_______ 

�·ª®�oµ���·�¦·Áª��oµ�Ç�
¦°¥�ÊÎµ���ÎµÂ®�n��ª��»¤� 

L* a* b* L* a* b* L* a* b* 

ª́��nµ­¸�·ª�3 �¦´Ê� 
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�¦´Ê��¸É�2 
�¦´Ê��¸É�3 

�nµÁ�¨̧É¥�°�­̧�·ª 

         

�nµ�ªµ¤Â���nµ��°��nµÁ�¨¸É¥­¸
�·ª�¦·Áª�¦°¥�ÊÎµÁ�¸¥��´�
�ÎµÂ®�n��ª��»¤ 

ÄL* Äa* Äb* ÄL* Äa* Äb* ÄE*ab 

       �oµ��ªµ �oµ��oµ¥ 

 
�Îµ®��Ä®o��ÄE*ab�= ((ÄL*)2  + (Äa*)2 + (Äb*)2)½ 
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�µ¦µ��´��¹��¨�̧É�4: �nµ�ªµ¤¦»�Â¦��°�¦°¥�ÊÎµ�¦³Á¤·�Ã�¥Á���r�visual analogue scale (VAS) 
 
�ºÉ°_____________________�µ¤­�»¨_________________¨Îµ�́��¸É__________ª́��¸É___________ 
 
 

 
ª´��̧É�¦³Á¤·��¨ (Day) 

�¦³Á¤·��¨Ã�¥Á���r�VAS 
0 (�o°¥�̧É­»�) � 10 (¤µ��̧É­»�) 
�oµ��ªµ �oµ��oµ¥ 

�n°��µ¦�µ¥µ�(Day 0)   
®¨´��µ¦�µ¥µ�1 ­´��µ®r�(Day 7)   
®¨´��µ¦�µ¥µ�2 ­´��µ®r�(Day 14)   

�nµ�ªµ¤Â���nµ��°��nµ�VAS¦³®ªnµ�¦°¥�ÊÎµ
­°��oµ��°�Ä�®�oµ��¸É�Day 0 

  

�nµ�ªµ¤Â���nµ��°��nµ�VAS¦³®ªnµ�¦°¥�ÊÎµ
­°��oµ��°�Ä�®�oµ��¸É�Day 7 

  

�nµ�ªµ¤Â���nµ��°��nµ�VAS¦³®ªnµ�¦°¥�ÊÎµ
­°��oµ��°�Ä�®�oµ��¸É�Day 14 

  

 
 

Visual analogue scale (VAS) 
 

                 0 =Å¤n�ÊÎµ      ����������10 = �ÊÎµ¤µ��¸É­»� 
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�µ¦µ��´��¹��¨�̧É 5: �¨�oµ�Á�¸¥��µ��µ¦�µ¥µ�                          Å¤n¤¸�                 ����¤¸����� 
 
�ºÉ°_____________________�µ¤­�»¨_________________¨Îµ�́��¸É__________ª́��¸É___________ 
 

�¨�oµ�Á�̧¥� Å¤n¤¸Á¨¥ 
(0) 

�o°¥¤µ� 
(1) 

�n°��oµ�
�o°¥ 
(2) 

�µ��¨µ� 
(3) 

�n°��oµ�¤µ� 
(4) 

¤µ��̧É­»� 
(5) 

Â­�¦o°�       

�´�       

Â��       

Â®o�       

¨°�       

°ºÉ�Ç��¦³�»� 
�����.. 
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�µ¦µ��´��¹��¨�̧É 6: �ªµ¤¡¹�¡°Ä�®¨´�­·Ê�­»��µ¦¦́�¬µ��¦³Á¤·�Ã�¥�¼o�iª¥ 
 
�ºÉ°_____________________�µ¤­�»¨_________________¨Îµ�́��¸É__________ª́��¸É___________ 
 

�ªµ¤¡¹�¡°Ä�
Ã�¥¦ª¤�µ�
�¨�µ¦¦́�¬µ 

�o°¥¤µ� 
(1) 

very poor 
0�20% 

�n°��oµ��o°¥ 
(2) 

poor 
21-40% 

�µ��¨µ� 
(3) 
fair 

41-60% 

�n°��oµ�¤µ� 
(4) 

good 
61-80% 

¤µ��¸É­»� 
(5) 

excellent 
> 81% 

®�oµ�oµ��ªµ      

®�oµ�oµ��oµ¥      
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®�´�­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¡�¥r­¤¥«���Å¡¦́��r��®́ª®�oµÃ�¦��µ¦��
Á¦ºÉ°��µ¦«¹�¬µ�¦³­·��·�¨�°��µ¦¦́�¬µ¦°¥�ÊÎµ®¨´��µ¦�Îµ�subcision �oª¥¥µ�µ�¸É¤¸­nª��­¤�°�
ª·�µ¤·�Á�1��oª¥�ªµ¤­¤´�¦Ä��Ã�¥¤·Å�o¤¸�µ¦�´��´�®¨°�¨ª�Â¨³¡¦o°¤Ä®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¨oª�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¤¨´���³
Á�d�Á�¥Å�oÁ�¡µ³Ä�¦¼�Â���°��µ¦­¦»��¨�µ¦ª·�́¥Á�nµ�́Ê� 
 ����oµ¡Á�oµÅ�o¦́��¦µ��µ��¼oª·�́¥Â¨oªªnµ�®µ�Á�·�°́��¦µ¥Ä�Ç��µ��µ¦ª·�́¥��¼oª·�́¥�³¦́��·��°�
�nµ¦́�¬µ¡¥µ�µ¨�¸ÉÁ�}��¨­º�Á�ºÉ°��µ��µ¦ª·�́¥�̧Ê 
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