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ABSTRACT 

 An abnormal fibrous wound healing process is occurred, caused the scar is hypertrophic, or 
thickened. The physiopathogenesis of hypertrophic scar is not completely clear. As a result, the 
treatment of hypertrophic scar still a problem. Recently study shown that botulinum toxin type A 
improve wound healing and effect on TGF-beta in fibroblast and tensile force surrounding scar.  

 This study to evaluate on the efficacy of intralesional botulinum toxin type A versus 
triamcinolone acetonide for the treatment of hypertrophic scars as well as its adverse effect. Of 20 
volunteers recruited with hypertrophic scar randomly selected lesions, 18 volunteers completed the 
study, one was treated with intralesional botulinum toxin type A and another one was treated with 
triamcinilone acetonide. At 3 weeks intervals, for a total of three times. Measure volume use dental 
silicone impression (Quadrafunctional Vinyl Polysiloxane material) 

 The average rate of decreasing proportion of the scar volume in BTX-A and triamcinolone 
acetonide group, there were no significant differences between the two groups (p > .05).  
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 For the treatment of hypertrophic scars, The use of botulinum toxin type A is safe and its 
effect can potentially improvement. So botulinum toxin type A can be considered used as an 
alternative treatment or combined with other treatment modalities. 

Keywords:  botulinum toxin type A/triamcinolone acetonide/hypertrophic scar 
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���¸É 1 

���Îµ 

1.1 �ªµ¤Á�}�¤µÂ¨³�ªµ¤­Îµ�´��°��{�®µ 

  Á¤ºÉ°Á¦·É¤¤¸Â�¨Á�·��¹Ê��¦nµ��µ¥�³Á�·��µ¦�n°¤Â�¤Â¨³�³­¦oµ�Á­o�Ä¥�°¨¨µÁ��Ä®¤n�¹Ê�
��Â���°�Á�·¤�¸ÉÁ­¸¥Å��¦·Áª�Â�¨��¹É��µ¦�n°¤Â�¤�̧ÊÁ�·��µ��¨Å�®¨µ¥°¥nµ�¦nª¤�´��Ã�¥¤¸
¦³¥³Áª¨µ�µ¦Á�·�Á�}�¨Îµ�́��Â�n�°°�Á�}��3 ¦³¥³�oª¥�´��º°�¦³¥³�¸É¤¸�µ¦°́�Á­��(inflammation) 
¦³¥³­¦oµ�Á�ºÊ°�(proliferation) Â¨³¦³¥³�¦́��́ª�(remodeling)��ªµ¤¦¼o�ªµ¤Á�oµÄ��¹��¦³�ª��µ¦
�n°¤Â�¤�µ�Â�¨�¹�Á�}�­·É�­Îµ�´��¸É�³�ÎµÄ®oÁ�oµÄ��¹�¡¥µ�·­£µ¡�°��µ¦Á�·�¦°¥Â�¨Á�}��Â¨³
�ÎµÅ�­¼n�µ¦¡´��µ�µ¦¦́�¬µ¦°¥Â�¨Á�}�Ä��{��»�´� 
  �µ¦Á�·�¦°¥Â�¨Á�}��³Á�·��¹Ê�°¥nµ�®¨¸�Á¨¸É¥�Å¤nÅ�oÁ¤ºÉ°¤¸�µ¦�Îµ¨µ¥�´Ê��·ª®�́�¨¹�¤µ��ªnµ�
33.1% �°��ªµ¤®�µ�°��´Ê��·ª®�́��Å¤nªnµ�³Á�·��µ�°»�´�·Á®�»®¦º°�µ��µ¦�nµ�́��È�µ¤�(Baker, 
Urso-Baiarda, Linge & Grobbelaar, 2009)�®¦º°�µ¦Á�·��µ�Â�¨�́Ê�¨¹�Á�·��´Ê�Â���d¨¨µ¦̧�
(papillary dermis)��¹É�°¥¼nÄ��´Ê�®�́�Â�o��¡¦¦�Â��¤Å®­ª¦·¥³��2546) Ã�¥��µ­Á��Â¨³¢d¨·�­r�
�Dasgeb & Phillips, 2006)�Â�n���·�¦°¥Â�¨Á�}��(scar)�Åªo�́��̧Ê 

1. ¦°¥Â�¨Á�}����· (normal scars) 
2. ¦°¥Â�¨Á�}��·����·�(abnormal scars)  

1) ¦°¥Â�¨Á�}��¼� (hypertrophic scars) 
2) ¦°¥Â�¨Á�}��¸¨°¥�r�(keloid) 
3) ¦°¥Â�¨Á�}���·�¥»��́ª�(atrophic scars) 

  ¦°¥Â�¨Á�}��¼��(hypertrophic scar) Â¨³�¸¨°¥�r�(keloid) Á�}��¨�µ���ª��µ¦­¦oµ�Â¨³
­³­¤�°��°¨¨µÁ���¸ÉÅ¤n¤¸�µ¦�ª��»¤�®¦º°¤¸�µ¦­¦oµ�¤µ��ªnµ�µ¦�Îµ¨µ¥��¸É�ÎµÂ®�n��°��·ª®�́��¸É
Å�o¦́��µ�Á�È�®¦º°¤¸Â�¨¤µ�n°��(Habif, 2009) �¹É�¨´�¬�³¦°¥Â�¨Á�}��¸É�·����·�̧Ê°µ�Á�}�­µÁ®�»�¸É
�ÎµÄ®oÁ�·�¨´�¬�³�¹É�Å¤nÁ�}��¸É�nµ¡°Ä�Â¨³­µ¤µ¦��ÎµÄ®oÁ�·��ªµ¤�´�ª¨�µ��oµ��ªµ¤­ª¥�µ¤��µ¦
�·�¦¼�¦nµ�Å��µ��·ª®�́����·�°µ�­n��¨�µ��oµ��·�Ä��°��¼o�¸É¤¸¦°¥Â�¨Á�}��¼��µ¤¦nµ��µ¥�
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�°��µ��̧Ê°µ��ÎµÄ®o­¼�Á­¸¥®�oµ�¸É�°�¦nµ��µ¥­nª��́Ê�Å�o��oµ¦°¥Â�¨Á�}��¼��́Ê�¤¸¨´�¬�³�¼�®�µ
Â¨³�¹�¦́Ê���Bayat, McGrouther & Ferguson, 2003) �µ¦Á�¦·�Á�·�Ã��°�Á�ºÊ°Á¥ºÉ°¡´��º��(fibrous) �¸É
�·����·�̧Ê�{��»�´�¥´���Á�}��{�®µÄ��µ¦¦́�¬µ�Á�ºÉ°��µ�¦°¥Ã¦��¸É¤¸¨´�¬�³�·�¦¼�¦nµ�Â¨³¤¸Ã°�µ­
�µ¦Á�·��ÊÎµÅ�o�n°¥£µ¥®¨´��µ¦¦́�¬µ�(Wolfram, Tzankov, Pülzl & Piza-Katzer, 2009)  
  Ã�¥°»�´�·�µ¦�r�µ¦Á�·�¦°¥Â�¨Á�}��¼��(hypertrophic scar) Â¨³�¸¨°¥�r�(keloid) Ä��¨»n¤
�¦³�µ�¦�·ª�ÎµÂ¨³Ä���Á�ºÊ°­µ¥¨µ�·�-°Á¤¦·�´��¡�Å�o�¦³¤µ��4.5-16 Á�°¦rÁ�È��r�°��¨»n¤
�¦³�µ�¦�(Alster & Tanzi, 2003) ¤´�¡�Ä���°µ¥»�o°¥�Á¡«�µ¥Â¨³®�·�¡�Å�oÁ�nµ�Ç��´� ¤´�Á�}�
�ÎµÂ®�n�Á�¡µ³�(predilection area) Á�n���·É�®¼�®́ªÅ®¨n�®�oµ°��®¨´���́��́Ê�Á¤ºÉ°���¨»n¤�̧Ê¤¸�µ�Â�¨
Á�·��¹Ê�Ä��ÎµÂ®�n��́��¨nµª��È¤¸Â�ªÃ�o¤�¸É�³Á�·�¦°¥Â�¨Á�}��¼��¹Ê�Å�o 
  ª·�¸�µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�¤¸®¨µ¥ª·�¸Â¨³¤´��o°�Ä�o®¨µ¥ª·�¸¦nª¤�´��Á�n���µ¦�d��oª¥Â�n�
�·¨·Ã���(silicone gel) �µ¦�nµ�́�Á°µ�o°�°°� �excision) �µ¦�¸�¥µ­Á�°¦°¥�r �µ¦¦́�¬µ�oª¥�ªµ¤
Á¥È��(cryosurgery) �µ¦¦́�¬µ�oª¥Á¨Á�°¦r�(laser surgery) �µ¦Ä�o¥µ�5-¢¨¼Ã°¥¼¦µ�·¨�(5-fluorouracil 
[5-FU]) ¥µ­�̧¦°¥�r� 
  �µ¦Ä�o­Á�°¦°¥�r�¸�Á�oµ¦°¥Ã¦�Á�}�ª·�¸¦́�¬µª·�¸®�¹É��¸ÉÁ�}�¤µ�¦�µ�Ä��µ¦¦́�¬µÂ¨³�µ¦
�j°��´��µ¦Á�·�¦°¥Ã¦��ÊÎµÅ�o£µ¥®¨´��µ¦�nµ�́� �¨Å��µ¦°°�§��·Í�¸É­Îµ�´��°�¥µ�́ª�̧Ê�º°�¨��µ¦
­¦oµ��°¨¨µÁ���Â¨³Á­¦·¤§��·Í�°�Á°�Å�¤r�°¨¨µ�·Á�­�(collagenase) ¥µ­Á�°¦°¥�r�¸É�·¥¤Ä�o¤µ�
�¸É­»���º°�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�(triamcinolone acetonide) ��µ��°�¥µ�¸ÉÄ�o¦́�¬µ�º°�10-
40 ¤·¨¨·�¦́¤�n°¤·¨¨·¨·�¦�Ä®o�µ¦¦́�¬µ�¦³¤µ��3-4 ­´��µ®r�n°�¦́Ê��Â¤oªnµ�µ¦¦́�¬µ�oª¥­�̧¦°¥�r�³
Ä®o�¨�µ¦¦́�¬µ�¸É�̧�Â�n�¨�µ¦¦́�¬µÅ¤nÂ�n�°�Â¨³¤¸�¨�oµ�Á�¸¥��¸É°µ�Á�·��¹Ê��Á�n���µ¦¥»��́ª�°�
�·ª®�́�¦°�¦°¥Â�¨�(atrophy) �µ¦Á�·�Á­o�Á¨º°� °¥�¥µ¥�́ª�(telangiectasia) �µ¦Á�¨¸É¥�Â�¨��°�
Á¤È�­¸�¦·Áª�¦°¥Ã¦��´Ê�Á�o¤�¹Ê� (hyperpigment)�Â¨³¨�¨� (hypopigment� Â¨³°µ�¤¸�µ¦���n°¤
®¤ª�Å��(adrenal gland) Å�o�oµ®µ��¸�Ä��¦·¤µ��¸É¤µ� 
  �°��µ��̧Ê¤¸¦µ¥�µ��µ¦«¹�¬µÄ��e���«��2009 Å�o¤¸�µ¦«¹�¬µ¡�ªnµ�­µ¦Ã��¼¨·�́¤��p°��·��
��·�Á° (Botulinum toxin type A) �È¤¸�¦³­·��·£µ¡Ä��µ¦¨���µ�¦°¥Ã¦�Å�oÁ�n��´���°��µ��̧Ê¥´�
¨�°µ�µ¦Á�È��ª��¦·Áª�¦°¥Ã¦��¸ÉÁ�·��µ��¨µ¥�¦³­µ���µ�Á¨È�¤¸�ªµ¤�·����·�(small fiber 
neuropathy)  ­µ¦Ã��¼¨·�́¤��p°��·����·�Á°� Á�}��exotoxin �¸ÉÁ�¦̧¥¤¤µ�µ�Â���¸Á¦̧¥�¸É�ºÉ°ªnµ�
Clostridium botulinum ­µ¤µ¦��Îµ§��·Í�¸É�ÎµÄ®oÁ�·�°µ�µ¦°n°�Â¦��°��¨oµ¤Á�ºÊ°¤µÄ�oÄ®oÁ�·�
�¦³Ã¥��r�Ã�¥Á¦·É¤�Îµ¤µÄ�o�µ��µ¦Â¡�¥r�́Ê�Â�n�e���«� 1980 Ä��µ¦¦́�¬µ�µÁ®¨n�(strabismus) Â¨³
£µª³�¨oµ¤Á�ºÊ°�µ®�Á�¦È��·����·�(blepharospasm) �n°¤µÂ¡�¥r¦³���¦³­µ�ª·�¥µ�Îµ¤µÄ�o¦́�¬µ
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£µª³�¨oµ¤Á�ºÊ°®�Á�¦È��·����·�Á�n���¨oµ¤Á�ºÊ°�¦·Áª��°®�Á�¦È��(cervical dystonia) �µ��́Ê��¹�¤¸
�µ¦�ÎµÃ��¼¨·�́¤��p°��·����·�Á°�¤µÄ�o¦́�¬µ¦°¥¥n���Ä�®�oµ��·��hyperfunctional lines Å�o�¨�̧�
��Á�}��¸É�·¥¤Â¡¦n®¨µ¥Ä��{��»�´� (�·��µ�Ã¦��Á¤�·��¦r��2552) 
  �µ��µ¦���ª�ª¦¦��¦¦¤¡�ªnµ¤¸�µ�ª·�́¥�¸É�n��°�ªnµ­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�¤¸
�¦³­·��·£µ¡Ä��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��Ã�¥¦µ¥�µ�ªnµ�¼o�iª¥¥°¤¦́�ªnµ¦°¥Ã¦��̧�¹Ê��Â¨³
�¨�µ¦¦́�¬µÁ�}��¸É�nµ¡°Ä�Ä�¦³�́�­¼�¤µ���¨�µ¦ª́��³Â��Á¦ºÉ°�¦°¥Â���°µ�µ¦�´��Â¨³�ªµ¤�»n¤
¨��°�¦°¥Ã¦��n°�Â¨³®¨´��µ¦¦́�¬µ¨�¨�°¥nµ�¤¸�́¥­Îµ�´��Â�n¥´�Å¤n¤¸�µ¦Á�¦̧¥�Á�¸¥�Â��¤¸�¨»n¤
�ª��»¤Â¨³ª́��¨°°�¤µÁ�}��¦·¤µ�¦�°�¦°¥Â�¨Á¡ºÉ°Ä®oÅ�o�¨�¸ÉÂ�n�°� �µ��¼oª·�́¥�¹�¤¸�ªµ¤­�Ä�
�Îµ­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�¤µ�Îµ�µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��¹��¦³­·��·£µ¡�µ¦¦́�¬µ�´�¥µÅ�¦
Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��¹É�Á�}�¥µ¤µ�¦�µ�Ä��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�Ã�¥ª·�¸�¸�Á�oµ¦°¥Ã¦� 
Â�n¥µ­Á�°¦°¥�r°µ�¤¸�¨�oµ�Á�¸¥��oµ¤¸�µ¦Ä�o¥µÁ�}�Áª¨µ�µ���¼o�iª¥�µ�¦µ¥Å¤n�°�­�°��n°�µ¦
¦́�¬µ�¦ª¤�¹�¤¸Ã°�µ­�µ¦Á�·�¦°¥Ã¦��ÊÎµÅ�o®¨´��µ¦¦́�¬µ�Â¨³�oµ�µ¦¦́�¬µ�oª¥­µ¦Ã��¼¨·�́¤��p°�
�·����·�Á°�Å�o�¨�¸ÉÅ¤nÂ���nµ��µ��µ¦�¸�¥µ­Á�°¦°¥�r��µ�ªnµ�µ¦¦́�¬µ�oª¥ª·�¸�̧Ê�³­µ¤µ¦�Ä�oÁ�}�
�µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��n°Å� 

1.2 ª´��»�¦³­��r�°��µ¦ª·�´¥ 

  Á¡ºÉ°«¹�¬µ�¦³­·��·£µ¡�°��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��oª¥�µ¦�¸�­µ¦Ã��¼¨·�́¤��p°��·��
��·�Á°Á�¦̧¥�Á�¸¥��´��µ¦�¸�¥µÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��Á�oµÅ�Ä�¦°¥Ã¦� 

1.3 ­¤¤�·�µ��°��µ¦ª·�´¥ 

  �µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��oª¥�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á° ­µ¤µ¦��ÎµÄ®o��µ��°�
¦°¥Â�¨Á�}��¼�¨�¨�Å�oÅ¤nÂ���nµ��µ��µ¦�¸�¥µÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��Á�oµÅ�Ä�¦°¥
Ã¦� 
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1.4 �¦°�Â�ª�·��°��µ¦ª·�´¥�(conceptual framework) 

 

£µ¡�̧É�������¦°�Â�ª�·��°��µ¦ª·�́¥ 

1.5 �¦³Ã¥��r�̧ÉÅ�o¦́��µ��µ¦ª·�´¥ 

1.5.1 �ÎµÄ®o�¦µ��¹��¦³­·��·£µ¡�°�­µ¦Ã��¼¨·�́¤��p°��·����·�Á°Ä��µ¦¦́�¬µ¦°¥
Â�¨Á�}��¼� 

1.5.2 ­µ¤µ¦��Îµ¤µÄ�oÁ�}��µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µ­Îµ®¦́��¼o�iª¥�¸ÉÅ¤n�°�­�°��n°�µ¦
¦́�¬µ�oª¥�µ¦�¸�¥µ�°¦r�·Ã�­�̧¦°¥�r ®¦º°Ä�o¦nª¤�´�ª·�¸�µ¦¦́�¬µ°ºÉ�Á¡ºÉ°Ä®oÅ�o�¨�µ¦¦́�¬µ�¸É�̧¥·É��¹Ê� 

1.5.3 ­µ¤µ¦�Á¨¸É¥��¨Â�¦��o°��µ��µ¦¦́�¬µ�oª¥ª·�¸Ä�ª·�¸®�¹É�Á�}�¦³¥³Áª¨µ�µ��Ç�Á�n��
�¨Â�¦��o°��µ��µ¦Ä�o¥µ­�̧¦°¥�rÁ�}�Áª¨µ�µ� 
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1.5.4 �ÎµÄ®o�¦µ��¹��¨�oµ�Á�¸¥��°�­µ¦Ã��¼¨·�́¤��p°��·����·�Á° Ä��µ¦¦́�¬µ¦°¥
Â�¨Á�}��¼� 
 
1.6 �°�Á���°��µ¦ª·�´¥ 

°µ­µ­¤´�¦Á¡«�µ¥Â¨³®�·��°µ¥» 18-65 �e��¸ÉÁ�oµ¤µ¦´��µ¦¦´�¬µ���Ã¦�¡¥µ�µ¨
¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦��Îµ�ª� 20 �� �¸É¤¸¦°¥Â�¨Á�}��¼��µ¤Á���r�´�Á¨º°�
°µ­µ­¤´�¦Á�oµ¦nª¤�µ¦«¹�¬µ (inclusion criteria) Å�o¦́��µ¦¦́�¬µ�´Ê�ª·�¸�¸�Ã��¼¨·�́¤��p°��·����·�Á°�
Â¨³Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r Á�oµÅ�Ä�¦°¥Ã¦��Å�o¦́��µ¦¦́�¬µ�´Ê�®¤��3 �¦́Ê��®nµ��´��¦́Ê�
¨³�3 ­´��µ®r�Ã�¥­´��µ®r�¸É�0 �¸�¥µ�¦́Ê��¸É�1��·��µ¤�µ¦¦́�¬µ°̧��1 ­´��µ®r®¨´��¸��¦́Ê�Â¦��Á¡ºÉ°
�·��µ¤�¨Â�¦��o°��¸ÉÁ�·��¹Ê��®¨´��µ��́Ê��́��·��µ¤�¼o�iª¥�¸É­´��µ®r�¸É�3 Â¨³�6�Á¡ºÉ°ª́���µ�¦°¥
Ã¦��n°��Îµ�µ¦¦́�¬µÄ�Â�n¨³�¦́Ê�Â¨³�¸�¥µÄ��¦́Ê��¸É�2 Â¨³�3 �µ¤¨Îµ�́�  Â¨³�¦³Á¤·��¨�µ¦¦́�¬µ
�¦́Ê�­»��oµ¥Ä�­´��µ®r�¸É�9  

1.7 �·¥µ¤«´¡�rÁ�¡µ³ 

¦°¥Â�¨Á�}��¼���Hypertrophic scar) Á�}�Á�ºÊ°Á¥ºÉ°¡´��º��¸É�¼��¼��¹Ê��µ¤Â�ªÂ�¨�¸É¤¸
¦¼�¦nµ���Á�·¤�¨°� 

Ã��¼¨·�́¤��È°��·����·��Á°��Botulinum toxin type A) Á�}��exotoxin �¸ÉÁ�¦̧¥¤¤µ�µ�
Â���¸Á¦̧¥�Clostridium botulinum �¹É�Á�}�Â���¸Á¦̧¥��·��¦́¤�ª��spore-forming bacilli Â¨³Å¤n
�o°��µ¦Ä�o°°��·Á��Ä��µ¦Á�¦·�Á�·�Ã� °°�§��·Í�ÎµÄ®oÁ�·�°µ�µ¦°n°�Â¦��°��¨oµ¤Á�ºÊ° 

Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��Triamcinolone acetonide) Á�}�¥µ­�̧¦°¥�r­´�Á�¦µ³®r�oµ�
�µ¦°́�Á­���·�®�¹É��¸É¤¸¦³¥³Áª¨µ�µ¦°°�§��·Í�°�¥µ­�̧¦°¥�rÄ�¦³�́��¨µ� (intermediate-acting 
glucocorticoids)��º°�12-36 �´ÉªÃ¤��°¥¼nÄ�¦¼�­µ¦Â�ª�¨°¥�¹É�Á®¤µ³�´��µ¦�¸�Á�oµ¦°¥Ã¦�®¦º°�¸�
Á�oµ�o° 



 

 
���¸É�2 

���ª�ª¦¦��¦¦¤ 

2.1 �µ¦®µ¥�°�Â�¨�(stage of wound healing)  

  �ªµ¤¦¼o�ªµ¤Á�oµÄ��¹��¦³�ª��µ¦®µ¥�°�Â�¨Á�}�­·É�­Îµ�´��¸É�³�ÎµÄ®oÁ�oµÄ��¹�¡¥µ�·­£µ¡
�°��µ¦Á�·�¦°¥Â�¨Á�}� �¹É��µ¦®µ¥�°�Â�¨Á�·��µ��¨Å�®¨µ¥°¥nµ�¦ª¤�´��Ã�¥¤¸¦³¥³Áª¨µ�µ¦
Á�·�Á�}�¨Îµ�́��Â�n�°°�Á�}��3 ¦³¥³�oª¥�´��º°�¦³¥³�¸É¤¸�µ¦°́�Á­��(inflammation) ¦³¥³­¦oµ�Á�ºÊ°�
(proliferation) Â¨³¦³¥³�¦́��́ª�(remodeling)�(Kelly, 2006) �́�Â­��Ä�£µ¡�¸É�2.1 

2.1.1 ¦³¥³�̧É¤¸�µ¦°´�Á­��(Inflammation) 
  �µ¦Á�·��o°�Á¨º°��(hematoma) Á�}��´Ê��°�Â¦�Ä��¦³�ª��µ¦®µ¥�°�Â�¨�Â¨³Á�}��µ¦
®¥»�Á¨º°��µ�Á­o�Á¨º°��¸É¤¸�µ¦�¸��µ�¡¦o°¤�´�Á�}��µ¦�j°��´�Á�ºÊ°�n°Ã¦��µ�£µ¥�°���¹É��µ¦Á�·�
�o°�Á¨º°��̧Ê¥´��ÎµÄ®oÁ�·��µ¦®¨´É�­µ¦�¸É�n°Ä®oÁ�·��¦³�ª��µ¦Á�¨ºÉ°��¸É�°�Á�¨¨r°́�Á­�¤µ¥´�
�ÎµÂ®�n��¸ÉÁ�·�Â�¨���°��µ��̧Ê¥´�¤¸�µ¦¦ª¤�́ª�°�Á�¦È�Á¨º°�Á¡ºÉ°�¨n°¥­µ¦�¸É¤¸§��·Í�¦³�»o�Ä®oÁ�¨¨r
�nµ��Ç�¤¸�µ¦Á�¦·�Á�·�Ã� �(growth factor)�Å�oÂ�n�tumor growth factor beta 1 (TGF-ß1), epidermal 
growth factor (EGF), insulin-like growth factor 1 (IGF-1) Â¨³�platelet-derived growth factor 
(PDGF) �¹É�Á�}�­´��µ�Á¦·É¤�o��ÎµÅ�­¼n�µ¦¦ª¤�́ª�°�Á�¨¨r°́�Á­���µ¦­¦oµ�­µ¦Á¤�¦·��r�°�Á�¨¨r 
(extracellular matrix)�Â¨³Á�·��µ¦�°��°�®¨°�Á¨º°�Ä®¤n�(neovascularization) Ä�¦³¥³�̧Ê���µ�
®¨´��°�Á�¨¨r�·ªÃ�¦¢d¨ (neutrophil) �º°�µ¦�́��·�Â¨³�nµÁ�ºÊ°Ã¦�£µ¥Ä�Á�¨¨r��¹É��³Á�·��¹Ê�Ä��nª��
24-48 �´ÉªÃ¤�®¨´��µ¦�µ�Á�È���µ¦Â�¦��¹¤�°�Á�¨¨rÃ¤Ã�Å��r (monocyte) �³�Îµ®�oµ�¸ÉÁ®¤º°��´�
Á�¨¨rÂ¤�Ã�¦¢µ��(macrophage) �¸ÉÅ�o¦́��µ¦�¦³�»o�Â¨oª�(activated macrophage) Á¡ºÉ°�Îµ�́�Á�ºÊ°�n°
Ã¦��Á�¨¨rÂ¨³­µ¦�¦³�°�Á�¨¨r�¸É�µ¥Â¨oª�¸É¥´�Á®¨º°°¥¼n 
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£µ¡�̧É�2.1  

From  Gauglitz, G. G., Korting, H. C., Pavicic, T., Ruzicka, T. & Jeschke, M. G. (2011, January
 February).  Hypertrophic Scarring and Keloids: Pathomechanisms and Current and 
 Emerging Treatment Strategies.  

2.1.2 ¦³¥³­¦oµ�Á�ºÊ°Á¥ºÉ°�
Ä�¦³¥³Â¦��Á�ºÊ°Á¥ºÉ°�¸É­¦oµ�Ä®¤n�

Â¨³¤¸Á�¨¨r®�µÂ�n� Ä��µ�Â�¨��·�Á�È¤�ªµ¤®�µ�°��´Ê��·ª®�́��
Å¤n­¤µ��´�Ã�¥�µ¦­¦oµ��·ª®�́����¨»¤�
�¨µ­Ä��´Ê�®�́�Â�o�³Á¦·É¤¤¸�µ¦Á�¨ºÉ°��¸ÉÁ�oµ¤µÄ�Â�¨Á¡ºÉ°Á¦·É¤�µ¦­¦oµ�Á�}��µ¦�°�­�°�¦³¥³Â¦��
Å¢Ã�¦�¨µ­�¸ÉÁ�¨ºÉ°��¸ÉÁ�oµ¤µÄ�Â�¨Á¦̧¥��́ªªµ���
(fibrin) Å¢Ã�¦Á���·��(
(glycosaminoglycans) ¦nª¤�´�¤¸°́�¦µ­nª��°��°¨¨µÁ����·��¸É�
Á�ºÊ°Á¥ºÉ°��Á�¨¨rÁ�¦µ�·Ã�Å��r
�°�­�°��n°­µ¦�¸É¤¸§��·Í�¦³�»o��µ¦Á�¦·�Á�·�Ã�
­³­¤�°��°¨¨µÁ���Îµ�ª�¤µ�Â�n
�µ¦�µ¥�°�Á�¨¨rÁ°��(apoptosis) 

  �¦³�ª��µ¦®µ¥�°�Â�¨���·Â¨³�¸É�·����·�µ¤¦³¥³Áª¨µ�

Gauglitz, G. G., Korting, H. C., Pavicic, T., Ruzicka, T. & Jeschke, M. G. (2011, January
February).  Hypertrophic Scarring and Keloids: Pathomechanisms and Current and 
Emerging Treatment Strategies.  Molecular Medicine, 17(1-2), 113�

¦³¥³­¦oµ�Á�ºÊ°Á¥ºÉ°�(Proliferation)  
Ä�¦³¥³Â¦��Á�ºÊ°Á¥ºÉ°�¸É­¦oµ�Ä®¤n��granulation tissue) �³¤¸®¨°�Á¨º°�°¥¼nÁ�}��Îµ�ª�¤µ��

Ä��µ�Â�¨��·�Á�È¤�ªµ¤®�µ�°��´Ê��·ª®�́���full thickness scar)  
Å¤n­¤µ��´�Ã�¥�µ¦­¦oµ��·ª®�́����¨»¤�(re-epithelialization) Á¡¸¥�°¥nµ�Á�̧¥ª�Â�nÁ�¨¨rÅ¢Ã�
�¨µ­Ä��´Ê�®�́�Â�o�³Á¦·É¤¤¸�µ¦Á�¨ºÉ°��¸ÉÁ�oµ¤µÄ�Â�¨Á¡ºÉ°Á¦·É¤�µ¦­¦oµ�Á�}��µ¦�°�­�°�¦³¥³Â¦��
Å¢Ã�¦�¨µ­�¸ÉÁ�¨ºÉ°��¸ÉÁ�oµ¤µÄ�Â�¨Á¦̧¥��́ªªµ���Á¤�¦·��r�°�Á�¨¨r �¹É��¦³�°�Å��oª¥Å¢�¦·��

(fibronectin) ÅªÃ�¦Á���·��(vitronectin) Â¨³Å�¨Ã�­°¤·Ã�Å�¨Â���
¦nª¤�´�¤¸°́�¦µ­nª��°��°¨¨µÁ����·��¸É�3 �n°��·��¸É�1 

Á�ºÊ°Á¥ºÉ°��Á�¨¨rÁ�¦µ�·Ã�Å��r (keratinocyte) Â¨³Å¢Ã�¦�¨µ­ (fibroblast) 
�¸É¤¸§��·Í�¦³�»o��µ¦Á�¦·�Á�·�Ã�Ä�Â�¨�Ä���³�¸É¤¸�µ¦­¦oµ�Á�ºÊ°Á¥ºÉ°Â¨³¤¸�µ¦

­³­¤�°��°¨¨µÁ���Îµ�ª�¤µ�Â�nÄ���³Á�̧¥ª�´��È¤¸�µ¦�ÎµÄ®oÁ�¨¨r¨�¨�Ã�¥¤¸�́ª�¦³�»o�Ä®oÁ�·�
(apoptosis) Á¤ºÉ°¤¸�µ¦­¦oµ�Á­o�Á¨º°�Ä®¤n�Ç��³Á¦·É¤¤¸�µ¦Â��Á���

7 

 

�µ¤¦³¥³Áª¨µ� 

Gauglitz, G. G., Korting, H. C., Pavicic, T., Ruzicka, T. & Jeschke, M. G. (2011, January-
February).  Hypertrophic Scarring and Keloids: Pathomechanisms and Current and 

�125. 

�³¤¸®¨°�Á¨º°�°¥¼nÁ�}��Îµ�ª�¤µ��
full thickness scar)  �¹É�Â�¨�³

Á¡¸¥�°¥nµ�Á�̧¥ª�Â�nÁ�¨¨rÅ¢Ã�¦-
�¨µ­Ä��´Ê�®�́�Â�o�³Á¦·É¤¤¸�µ¦Á�¨ºÉ°��¸ÉÁ�oµ¤µÄ�Â�¨Á¡ºÉ°Á¦·É¤�µ¦­¦oµ�Á�}��µ¦�°�­�°�¦³¥³Â¦��

�¹É��¦³�°�Å��oª¥Å¢�¦·��
Â¨³Å�¨Ã�­°¤·Ã�Å�¨Â���

1 ­¼�Ä�¦³¥³Á¦·É¤­¦oµ�
(fibroblast) �³Á¦·É¤Â�n��́ª�µ��µ¦

Ä�Â�¨�Ä���³�¸É¤¸�µ¦­¦oµ�Á�ºÊ°Á¥ºÉ°Â¨³¤¸�µ¦
�È¤¸�µ¦�ÎµÄ®oÁ�¨¨r¨�¨�Ã�¥¤¸�́ª�¦³�»o�Ä®oÁ�·�

Á¦·É¤¤¸�µ¦Â��Á����°�Á­o�Á¨º°�
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Á¨È��Ç�(capillary) Á�oµÅ�¥´�Á¤�¦·��r�°�Á�¨¨r�¹É��¼��¦³�»o�Ã�¥�¦³�ª��µ¦­¦oµ�®¨°�Á¨º°�Ä�
¦³�́�Ã¤Á¨�»¨�´��ÎµÃ�¥�vascular endothelial growth factor (VEGF), tumor growth factor-beta 
(TGF-ß), angiotropin Â¨³�thrombospondin  

Ä��µ�Â�¨��µ�Ä®�n�³¤¸�µ¦®��́ªÃ�¥�µ¦Á�¨¸É¥�¦¼��°�Å¢Ã�¦�¨µ­�(myofibroblast) 
Á¡ºÉ°¨��¦·¤µ��°�Á�ºÊ°Á¥ºÉ°�¸É­¦oµ�Ä®¤nÂ¨³Á�·¤Á�È¤Ä�­nª��¸É¥´��µ�°¥¼n��°��µ��̧Ê¥´��ÎµÄ®oÁ�·��µ¦
­¦oµ�Á�¨¨r�·ª®�́����¨»¤Á¡ºÉ°��Â��Á�ºÊ°Á¥ºÉ°�¸É­¼�Á­¸¥Å��Å¢Ã�¦�¨µ­¥´��ÎµÄ®o�°�Â�¨¤¸Â¦��¹�
¦́Ê��nµ�Á�¨¨rÃ�¦�̧��¸É�Îµ®�oµ�¸É¥¹�Á�¨¨r�Â°��·��(actin) Â¨³Á�­¤·��(desmin) Á¤ºÉ°Â¦��¹�¦́Ê�¨�¨�
®¨´��µ�Â�¨�¼��d�­�·��³Á�}�­´��µ�Ä®o�v®¥»�w��µ¦®�¦́Ê��°�Â�¨��¦³�ª��µ¦­¦oµ��·ª®�́���
�¨»¤�³Á¦·É¤Ä�Å¤n�¸É�´ÉªÃ¤�£µ¥®¨´�Å�o¦́��µ�Á�È���°��µ��̧Ê�µ¦Á�¨ºÉ°��¸É�°�Á�¨¨rÁ�¦µ�·Ã�Å��r�³
Á�}��µ¦�¦³�»o�¡¨µ­¤·Ã�Á���(tissue-type and urokinase-type plaminogen) Â¨³�́ª¦́�­Îµ®¦́��
¡¨µ­¤·Ã�Á���Á¡ºÉ°�¦³�»o��µ¦­¨µ¥Å¢�¦·��(fibrinolysis)  

2.1.3 ¦³¥³�¦́��´ª�(Remodeling)  
Ä�¦³¥³�¦́��́ª�°��¦³�ª��µ¦­¤µ�Â�¨��°¨¨µÁ��Â¨³Á¤�¦·��r�¸É¤µ�Á�·�Å���³�¼�

�Îµ�́�°°�Ã�¥Á°�Å�¤r�Â¨³Á�¨¨r°́�Á­��³�́��·�Â¨³�Îµ�́�°°��µ�Â�¨�n°Å���µ¦­¨µ¥Â¨³�µ¦
­¦oµ��°��°¨¨µÁ��¤¸­nª�Á�¸É¥ª�o°�Ä��µ¦�ÎµÄ®o¦°¥Â�¨Á�}�¤¸�µ¦Á�·�Ã�Á�È¤�¸ÉÂ¨³Á®¤µ³­¤�
Ä���³�¸ÉÅ¢Ã�¦�¨µ­­¦oµ��°¨¨µÁ���Ã�¦�̧��¸É�Îµ®�oµ�¸É¥¹�Á�¨¨rÂ¨³Á¤�¦·��r�°�Á�¨¨r�Á°�Å�¤r�
(matrix metalloproteinases) �Îµ�ª�¤µ��¸ÉÁ�¸É¥ª�o°��´��µ¦­¨­µ¥Â¨³�µ¦�¦́��́ª�È�¼��¨n°¥¤µ�µ�
Á�¨¨rÅ¢Ã�¦�¨µ­��mast cells, endothelial cell�Â¨³�macrophage �ªµ¤­¤�»¨�°�­µ¦Á®¨nµ�̧Ê¤¸
���µ�­Îµ�´�Ä��µ¦�n°¤Â�¤Á�ºÊ°Á¥ºÉ°�°·�Á�°¦r¢d¦°�Â�¤¤µ�(Interferon-gamma) �¸É�¼��¨·�Ã�¥�T-
lymphocyte °·�Á�°¦r¢d¦°�°´¨¢µ�(interferon-alpha)��¸É�¨·�Ã�¥¨·ªÃ�Å��r��leucocyte)�Â¨³
°·�Á�°¦r¢d¦°�Á��oµ�(interferon-beta) �¸É�¨·�Ã�¥Å¢Ã�¦�¨µ­�¤¸®�oµ�¸ÉÄ��µ¦�oµ��µ¦­¦oµ�¡´��º��
(antifibrotic activity) ¥´�¥´Ê��µ¦­¦oµ��°¨¨µÁ��Â¨³Å¢Ã�¦Á���·��¦³¥³�¦́��́ªÁ�·�Ä��nª��6-12 
Á�º°��Â¨³­µ¤µ¦��ÎµÁ�·��n°Å�Á¦ºÉ°¥�Ç�Ä�¦³¥³Áª¨µÁ�}��e®¨´��µ�Á¦·É¤¤¸�µ�Â�¨��ªµ¤Â�È�Â¦�
®¨´��µ�Á�·�Á�}�¦°¥Â�¨Á�}�Â¨oª�³Á®¨º°Á¡¸¥��80% Á¤ºÉ°Á�¸¥��´��·ª���·��́��́Ê��¹�¤¸Â�ªÃ�o¤�¸É�³
Á�·��µ¦�µ�Á�È��ÊÎµÅ�o�nµ¥�ªnµ 

�Îµªnµ �scar� ¤¸¦µ�«´¡�r¤µ�µ�£µ¬µ�¦̧��º°��eskhara� �¹É�®¤µ¥�ªµ¤ªnµ��scab� �­³Á�È�
Â�¨��(Dasgeb & Phillips, 2006)��µ¦Á�·�¦°¥Â�¨Á�}��́Ê�Á�}��¨�µ���ª��µ¦­¤µ��°��·ª®�́��¸É
¤¸�µ�Â�¨�Ã�¥�oµ¦°¥Â�¨Á�·�Ä��´Ê�®�́��Îµ¡¦oµ�(epidermis) Â¨³®�́�Â�o�´Ê��ºÊ��(superficial 
dermis) ¦nª¤�´�­µ¤µ¦��j°��´�­nª��¦³�°��°��·ª®�́��(adnexal structure)�Á�n��¦µ�����n°¤
Á®�ºÉ°��n°¤Å�¤´��ÅªoÅ�o��¦³�ª��µ¦­¤µ�Â�¨�́��¨nµª�È�³Å¤nÁ�·�¦°¥Â�¨Á�}��Â�n®µ�¦°¥Â�¨�́Ê�
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Á�¸É¥ª�o°�Å�¥´�®�́�Â�o�´Ê�¨¹��(deep dermis) ®¦º°Á¤ºÉ°¤¸�µ¦�Îµ¨µ¥�´Ê��·ª®�́�¨¹�¤µ��ªnµ�33.1% �°�
�ªµ¤®�µ�°��´Ê��·ª®�́��Å¤nªnµ�³Á�·��µ�°»�´�·Á®�»®¦º°�µ��µ¦�nµ�́��È�µ¤��µ¦Á�·�¦°¥Â�¨Á�}��³
Á�·��¹Ê�°¥nµ�®¨¸�Á¨¸É¥�Å¤nÅ�o (Baker et al., 2009)�Ã�¥��µ­Á���Â¨³¢d¨·�­r��Dasgeb & Phillips, 2006)�
Â�n�¦°¥Â�¨Á�}��(scar)�Á�}��2 ¨´�¬�³�́��̧Ê  

1. ¦°¥Â�¨Á�}����· (normal scars) 
2. ¦°¥Â�¨Á�}��·����·�(abnormal scars) Å�oÂ�n�¦°¥Â�¨Á�}��¼� (hypertrophic scars)�

Á�ºÊ°�°�Â�¨Á�}��(keloid scars)�Â¨³¦°¥Â�¨Á�}���·�¥»��́ª�(atrophic scars)� 
�°��µ��̧Ê��´�Á¨°¦r�¨°��µÁ�°¦r�Â¨³¥µ��(Butler, Longaker & Yang, 2008) ¥´�Â�n�¦°¥

Â�¨Á�}��µ¤¨´�¬�³�°�¦°¥Â�¨��́�Â­��Ä��µ¦µ��¸É�2.1  

�µ¦µ��̧É�2.1  �µ¦Â�n�¨´�¬�³¦°¥Â�¨Á�}� (scar classification) 

Scar Description 
Mature scar ¦°¥Â�¨Á�}�Á¦̧¥��­¸°n°� 
Immature scar ¦°¥Â�¨Á�}�¥��¼�Á¨È��o°¥�­¸°°�Â����µ��¦́Ê�°µ�¤¸°µ�µ¦Á�È�®¦º°�´� �¹É�

°¥¼nÄ�¦³®ªnµ���ª��µ¦®µ¥�°�Â�¨Ä�¦³¥³�¦́��́ª�(remodeling) ¦°¥
Ã¦�Á®¨nµ�̧Ê­nª�¤µ��³�¨µ¥Á�}�¨´�¬�³�¸É���·Å�oÁ¤ºÉ°¦³¥³Áª¨µ�nµ�Å��
¦ª¤�¹�­¸�°�¦°¥Ã¦��¸É�µ�ªnµ�³Ä�¨oÁ�¸¥��´�­¸�·ª���· 

Linear 
hypertrophic scar 
(Á�n��¦°¥Â�¨
�nµ�́�/°»�´�·Á®�») 

¦°¥Â�¨Á�}��¸É¦°¥Ã¦�¥´�°¥¼nÄ�Â�ªÂ�¨Á�·¤�¥��¼��Â���°µ�¤¸°µ�µ¦�´�
¦nª¤�oª¥ ¤´�Á�·�£µ¥®¨´��µ¦�nµ�́�£µ¥Ä�¦³¥³Áª¨µÁ�}�­´��µ®r  °µ�Á¡·É¤
��µ�°¥nµ�¦ª�Á¦ÈªÄ��nª��3-6 Á�º°��Â¨³�³Á¦·É¤���¸ÉÂ¨³Á¦·É¤¨���µ�¨��
Ã�¥���·Á¤ºÉ°¦°¥Ã¦�Á�¦·�Á�È¤�¸É�³¤¸�µ¦¥��¼��¨´�¬�³�¨oµ¥Á�º°�¡´�
Á�¨¸¥ª�¸É�ªoµ��¹Ê�Å�o�Ä�o¦³¥³Áª¨µ�¦³¤µ��2 �e Á�n��¦°¥Â�¨�nµ�́�/
°»�´�·Á®�» 

Widespread 
hypertrophic scar  

¦°¥Â�¨Á�}�­¸°°�Â����ªoµ�°°��¥��¼���oµ��¦́Ê�¤¸°µ�µ¦�´��Â�n¦°¥Ã¦�
¥´�°¥¼nÄ�¦°¥�°�Â�¨Á�·¤�¤´�¡�Ä�¦µ¥�¸ÉÅ�o¦́��µ�Á�È��µ��µ¦�¼�Å¢Å®¤o 
(burn injury) 
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�µ¦µ��̧É�2.1  ��n°� 

Scar Description 
Minor keloid ¦°¥Â�¨Á�}�¥��¼�Á�¡µ³�¸É�¸ÉÅ�o¦́��µ�Á�È��Â�n¤¸�µ¦�¥µ¥°°��ªoµ�Á�·�

�°�Â�¨Á�·¤Å�­¼n�·ª���·�¤´�¤¸°µ�µ¦�´��­µ¤µ¦�Á�·��¹Ê�Ä��nª��1 �e�
®¨´��µ�Å�o¦́��µ�Á�È��Å¤n­µ¤µ¦�¥»�¨�Å�oÁ°���µ¦�nµ�́�¤´��ÎµÄ®oÁ�·�¦°¥
Ã¦��ÊÎµÄ��ÎµÂ®�n��¸É�nµ�́���ÎµÂ®�n��¸É¡��n°¥Å�oÂ�n��·É�®¼�Â¨¨³�¨µ�
®�oµ°� 

Major keloid ¦°¥Â�¨Á�}���µ�Ä®�n�¥��¼� �¤µ��ªnµ�0.5 Á���·Á¤�¦��°µ�¤¸°µ�µ¦Á�È�
®¦º°�´���¥µ¥°°��ªoµ�Å�¥´��·ª���·�¦°¥Ã¦�°µ��³�¥µ¥�n°Å�°̧�Å�oÄ�
¦³¥³Áª¨µ®¨µ¥�e 

From   Butler, P. D., Longaker, M. T. & Yang, G. P.  (2008, April).  Current Progress in Keloid  
 Research and Treatment.  Journal of the American College of Surgeons, 206(4), 731- 
 741. 

Ä��¸É�̧Ê�³�¨nµª�¹�¦°¥Â�¨Á�}��¼��(hypertrophic scar) Â¨³Á�ºÊ°�°�Â�¨Á�}��(keloid scar) 
�¹É�Á�}��¨�µ��µ¦­¦oµ�Â¨³­³­¤�°��°¨¨µÁ���¸ÉÅ¤n¤¸�µ¦�ª��»¤�®¦º°¤¸�µ¦­¦oµ�¤µ��ªnµ�µ¦
­¨µ¥�°¨¨µÁ���¸É�ÎµÂ®�n��°��·ª®�́��¸ÉÅ�o¦́��µ�Á�È�®¦º°¤¸Â�¨¤µ�n°� (Habif, 2009) Á¤ºÉ°Á¦·É¤¤¸
Â�¨Á�·��¹Ê�¦nµ��µ¥�³�n°¤Â�¤Ã�¥¤¸Á�ºÊ°Á¥ºÉ°Â�¦�¼Á¨�´É��(granulation tissue) �¹É��¦³�°��oª¥®¨°�
Á¨º°� °¥Á�}�­nª�Ä®�n�¤¸Á�ºÊ°Á¥ºÉ°­Ã�¦¤µ�(stroma) ��·��¸ÉÁ�¨¨r°¥¼n�´�®¨ª¤�Ç��myxoid stroma) ¤¸
Á�¨¨rÁ¤È�Á¨º°��µª�Â¨³Å¢Ã�¦�¨µ­��fibroblast) Â�¦��³��°¥¼nÄ�Á�ºÊ°Á¥ºÉ°­Ã�¦¤µ ¦³¥³�n°¤µÅ¢
Ã�¦�¨µ­ �³­¦oµ�Á­o�Ä¥�°¨¨µÁ��Ä®¤n�¹Ê���Â���°�Á�·¤�¸ÉÁ­¸¥Å��¦·Áª�Â�¨�Á¤ºÉ°Áª¨µ�nµ�Å�
�Îµ�ª�Á�¨¨rÁ¤È�Á¨º°��µª�Á�ºÊ°Á¥ºÉ°­Ã�¦¤µ�®¨°�Á¨º°��Â¨³Å¢Ã�¦�¨µ­ �³�o°¥¨��µ¤¨Îµ�́��Â�n
Ä�¦°¥Â�¨Á�}��¼�Â¨³Á�ºÊ°�°�Â�¨Á�}��́Ê��Á¤ºÉ°�¦³�ª��µ¦�̧ÊÁ­¦È�­¤�¼¦�r�È�³¤¸Á­o�Ä¥�°¨¨µÁ��
¤µÁ�ºÉ°¤Â�¨�´��°�Â�¨�´Ê��2 �oµ���¹É��µ��¦́Ê��µ¦�n°¤Â�¤�̧ÊÅ¤n�¨´�Á�}����·­¤�¼¦�r��¡¦¦�Â��
¤Å®­ª¦·¥³,�2546)  

 
 
 



 
 

2.2 ¦°¥Â�¨Á�}��¼� 

  Ã�¥°»�´�·�µ¦�r�µ¦Á�·�¨´�¬�³¦°¥Â�¨Á�}��¼��
scar) Ä��¨»n¤�¦³�µ�¦�·ª�ÎµÂ¨³Ä���Á�ºÊ°­µ¥¨µ�·�
�°��¨»n¤�¦³�µ�¦ (Alster & Tanzi, 2003
°»�´�·�µ¦�r�¸É¡�¤µ��¸É­»�Ä��nª��
�o°¥¨�Á¤ºÉ°°µ¥»Á¡·É¤¤µ��¹Ê��

  2.2.1 ¨´�¬�³�µ��¨·�·�
  ¡�Á�}��o°�Á�ºÊ°�¼�Â�È���°�Á���´�Á���¦¼�¦nµ�Å¤nÂ�n�°��­¸�¤¡¼���¹�¤nª��
ª·�·��´¥Ã¦�°µ«´¥¨´�¬�³�µ��¨·�·�Á�}�­Îµ�´���ÎµÂ®�n��¸É¤´��³Á�}�
®¨´�­nª����Å®¨n�Â¨³�·É�®¼�
Â�¨Á�}��¸¨°¥�r­µ¤µ¦�Â¥�Å�o�́��̧Ê

2.2.1.1 ¦°¥Â�¨Á�}��¼��
Â�¨�¸É¤¸¦¼�¦nµ���Á�·¤�¨°�

2.2.1.2 ¦°¥Â�¨Á�}��¸¨°¥�r�
Á�n�Á�̧¥ª�´�¦°¥Â�¨Á�}��¼��
Á¨¥Â�ªÂ�¨��¼o�iª¥¤´��³¤¸°µ�µ¦Á�È�®¦º°�´�Å�o�oª¥��°��µ��̧Ê¥´�Å¤n­µ¤µ¦�¥»��́ª¨�Å�oÂ¨³�¨´�
Á�}��ÊÎµÅ�o°̧�Á¤ºÉ°�nµ�́�°°�

£µ¡

Ã�¥°»�´�·�µ¦�r�µ¦Á�·�¨´�¬�³¦°¥Â�¨Á�}��¼��(hypertrophic scar) 
Ä��¨»n¤�¦³�µ�¦�·ª�ÎµÂ¨³Ä���Á�ºÊ°­µ¥¨µ�·�-°Á¤¦·�´��¡�Å�o�¦³¤µ��

(Alster & Tanzi, 2003) ¤´�¡�Ä���°µ¥»�o°¥�Á¡«�µ¥Â¨³®�·�¡�Å�oÁ�nµÇ�´�
µ¦�r�¸É¡�¤µ��¸É­»�Ä��nª��20-29 �e��Harting, Hicks & Levy, 2008)

�o°¥¨�Á¤ºÉ°°µ¥»Á¡·É¤¤µ��¹Ê��(Alhady & Sivanantharajah, 1969)  

¨´�¬�³�µ��¨·�·� 
¡�Á�}��o°�Á�ºÊ°�¼�Â�È���°�Á���´�Á���¦¼�¦nµ�Å¤nÂ�n�°��­¸�¤¡¼���¹�¤nª��

ª·�·��´¥Ã¦�°µ«´¥¨´�¬�³�µ��¨·�·�Á�}�­Îµ�´���ÎµÂ®�n��¸É¤´��³Á�}� (predilection area) 
®¨´�­nª����Å®¨n�Â¨³�·É�®¼�(Baker et al., 2009)��¹É�¨´�¬�³�µ��¨·�·��°�¦°¥Â�¨Á�}��¼�Â¨³¦°¥

¨°¥�r­µ¤µ¦�Â¥�Å�o�́��̧Ê 
¦°¥Â�¨Á�}��¼���hypertrophic scar) Á�}�Á�ºÊ°Á¥ºÉ°¡´��º��¸É�¼��¼��¹Ê��µ¤Â�ª

Â�¨�¸É¤¸¦¼�¦nµ���Á�·¤�¨°� 
¦°¥Â�¨Á�}��¸¨°¥�r��keloid scar) Á�}�Á�ºÊ°Á¥ºÉ°¡´��º��¸É�¼��¼��¹Ê��¦�¦°¥Â�¨

¦°¥Â�¨Á�}��¼��(hypertrophic scar) Â�n�³�¥µ¥��µ��ªoµ�°°�Å�oÁ¦ºÉ°¥
�¼o�iª¥¤´��³¤¸°µ�µ¦Á�È�®¦º°�´�Å�o�oª¥��°��µ��̧Ê¥´�Å¤n­µ¤µ¦�¥»��́ª¨�Å�oÂ¨³�¨´�

Á�}��ÊÎµÅ�o°̧�Á¤ºÉ°�nµ�́�°°� �¡¦¦�Â��¤Å®­ª¦·¥³��2546)��́�Â­��Ä�£µ¡�¸É�2.

  

£µ¡�̧É�2.2  ¦°¥Â�¨Á�}��¼��(Hypertrophic scar) 
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(hypertrophic scar) Â¨³�¸¨°¥�r�(keloid 
°Á¤¦·�´��¡�Å�o�¦³¤µ��4.5-16 Á�°¦rÁ�È��r

Á¡«�µ¥Â¨³®�·�¡�Å�oÁ�nµÇ�´� 
Harting, Hicks & Levy, 2008) Â¨³°́�¦µ�µ¦Á�·��³

¡�Á�}��o°�Á�ºÊ°�¼�Â�È���°�Á���´�Á���¦¼�¦nµ�Å¤nÂ�n�°��­¸�¤¡¼���¹�¤nª���µ¦
(predilection area) �º°�®�oµ°��

�³�µ��¨·�·��°�¦°¥Â�¨Á�}��¼�Â¨³¦°¥

Á�}�Á�ºÊ°Á¥ºÉ°¡´��º��¸É�¼��¼��¹Ê��µ¤Â�ª

Á�}�Á�ºÊ°Á¥ºÉ°¡´��º��¸É�¼��¼��¹Ê��¦�¦°¥Â�¨
Â�n�³�¥µ¥��µ��ªoµ�°°�Å�oÁ¦ºÉ°¥�Ç����¦³�´É�

�¼o�iª¥¤´��³¤¸°µ�µ¦Á�È�®¦º°�´�Å�o�oª¥��°��µ��̧Ê¥´�Å¤n­µ¤µ¦�¥»��́ª¨�Å�oÂ¨³�¨´�
2.2 Â¨³�2.3 
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£µ¡�̧É�2.3  ¦°¥Â�¨Á�}��¼��¸¨°¥�r�(Keloid) 

  �¹É�¦°¥Â�¨Á�}��¼�Â¨³¦°¥Â�¨Á�}��¸¨°¥�r�¥´�¤¸¨´�¬�³�¸ÉÂ���nµ��´�Á¨È��o°¥Ä�Á¦ºÉ°��°�
¦³¥³Áª¨µ�µ¦Á�·�Ã¦���µ¦®µ¥�°�¦°¥Ã¦��°»�´�·�µ¦�r�µ¦Á�·�Ã¦���́�Â­��Ä��µ¦µ��¸É�2.2 

�µ¦µ��̧É�2.2  ¨´�¬�³�¸ÉÂ���nµ��´�¦³®ªnµ��hypertrophic scar��´� keloid 

Hypertrophic scars Keloids 
¤´�Á�·�£µ¥®¨´��µ¦�nµ�́� ¤´�Á�·�®¨´��µ�Å�o¦́�°»�´�·Á®�»��°µ�Ä�oÁª¨µÁ�}�

Á�º°�Ä��µ¦Á�·�¦°¥Ã¦�� 
¦°¥Ã¦�°µ��³�̧�¹Ê�Å�oÁ¤ºÉ°¦³¥³Áª¨µ�nµ�Å� ¦°¥Ã¦�¤´�Å¤n�̧�¹Ê� 
¦°¥Ã¦�¥´���°¥¼n�µ¤Â�ªÂ�¨Á�·¤ ¦°¥Ã¦��¥µ¥°°��°��°�Â�¨Á�·¤ 
¤´�Á�·�Ä��ÎµÂ®�n��oµ¤�o°�n°�°�¦nµ��µ¥®¦º°
¦°¥Â�¨�́Ê��µ��´�Â�ª¦°¥¡´��¦°¥¥n��°�
�·ª®�́� 

¤´�Á�·�Ä��ÎµÂ®�n�Á�¡µ³�Á�n���·É�®¼��¨µ�
®�oµ°��®́ªÅ®¨n� 

°µ��³�̧�¹Ê��oª¥ª·�¸�µ¦�nµ�́��¸ÉÁ®¤µ³­¤ ¤´�¤¸¦°¥Ã¦��¸ÉÂ¥n�¨�£µ¥®¨´��µ¦�nµ�́� 
¡�°»�´�·�µ¦�r�µ¦Á�·�Ã¦�Å�o�n°¥  ¡�°»�´�·�µ¦�r�µ¦Á�·�Ã¦�Å�o�o°¥�ªnµ 
¤´�Å¤n­´¤¡´��r�´�­¸�·ª ¤´�¡�Ä����·ª�Îµ 

From  Wolfram, D., Tzankov, A., Pülzl, P. & Piza-Katzer, H.  (2009, February).  Hypertrophic 
Scars and Keloids-A Review of Their Pathophysiology, Risk Factors and Therapeutic 
Management.  Dermatologic Surgery, 35(2), 171-181. 
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2.2.2 ¡¥µ�·�ÎµÁ�·�Â¨³¡¥µ�·­¦̧¦ª·�¥µ� 
¡¥µ�·�ÎµÁ�·�¥´�Å¤n�¦µ�Â�n�´��Â�nÁ�ºÉ°ªnµ¤¸®¨µ¥�{��́¥¦nª¤�´��¸É�ÎµÄ®oÁ�·��µ¦�¦³�»o��µ¦

�Îµ�µ��°�Á�¨¨rÅ¢Ã�¦�¨µ­���°��µ��̧Ê¥´�¤¸­¤¤�·�µ��µ¦Á�·�¦°¥Â�¨Á�}��¼�°̧�®¨µ¥�{��́¥
Å�oÂ�n 

2.2.2.1 �µ¦Á�¨¸É¥�Â�¨��°��{��́¥Âª�¨o°¤�°�­µ¦�¸ÉÁ�¸É¥ª�o°��´��µ¦®µ¥�°�Â�¨�
Á¤ºÉ°Á�·��µ�Â�¨�Á�n��tumor growth factor-beta, platelets derive growth factor, extracellular matrix 
difference fibronectin, hyaluronic acid 

2.2.2.2 ­¤¤�·�µ��µ¦­¦oµ�Â¨³­¨µ¥�°��°¨¨µÁ���¸ÉÅ¤n¤¸�µ¦�ª��»¤�Á�·��µ¦­¦oµ�
¤µ��ªnµ�µ¦­¨µ¥�°¨¨µÁ�� 

2.2.2.3 ­¤¤�·�µ��µ�Â¦��¹�¦́Ê�¦°�Â�¨��µ¦�¥µ¥°°�Â¨³�µ¦�¹�¦́Ê�¤¸���µ�¤µ�Ä�
¡¥µ�·�ÎµÁ�·��°��µ¦Á�·�¦°¥Â�¨Á�}��¼��´Ê���·��hypertrophic Â¨³�keloid scar 

2.2.2.4 ­¤¤�·�µ��µ�¡´��»�¦¦¤ 
2.2.2.5 ­¤¤�·�µ��µ¦Á�·���·�·¦·¥µ�µ��n°¤Å�¤´�ªnµÁ�ºÊ°�°�Â�¨Á�}��¼�­µ¤µ¦�

Á�·��¹Ê��µ��µ¦¤¸��·�·¦·¥µ£¼¤·�oµ��µ��n°�n°¤Å�¤´��¦·Áª��́Ê� 
­µ¦�cytokine �¸É�¨n°¥°°�¤µ�µ��keratinocyte, fibroblast ¦ª¤�´Ê��inflammatory cell �¸ÉÁ�oµ

¤µÄ��¦·Áª��̧Ê�¡�ªnµ�́ª�¸É­Îµ�´��¸É­»��º°�tumor growth factor beta Â¨³�interleukin-1 Á�ºÉ°��µ�¡�
Ä�¦°¥Â�¨�́Ê�Â�nÂ¦��Â¨³Ä��µ¦��¨°�­µ¤µ¦�Á¡·É¤�collagen gene expression Å�o�oª¥ �°��µ��̧Ê�
Tumor growth factor beta (TGF-ß) ¦ª¤�¹��isoform�beta-1 (TGF-ß1) Â¨³�beta-2 (TGF-ß2) ¤¸�¨
�n°�µ¦�´��ÎµÁ�¨¨rÅ¢Ã�¦�¨µ­��µ¦­³­¤�°�­µ¦�extracellular matrix Â¨³�¦³�»o��µ¦®¨´É�
Á°�Å�¤r�¸É¥´�¥´Ê��µ¦­¨µ¥Ã�¦�̧� (Alster & Tanzi, 2003) 

�°��µ��̧Ê�µ¦�¸ÉÂ�¨�·�Á�ºÊ°�¤¸­·É�Â�¨��¨°¤�Á�n��ª́­�»Á¥È�Â�¨�¸É�oµ�°¥¼n�®¦º°¦³¥³Áª¨µ�¸É
Ä�o­¤µ�Â�¨�µ���¤µ��ªnµ�2 ­´��µ®r���È�ÎµÄ®o¤¸Ã°�µ­Á�·��µ¦Á�·�¦°¥Â�¨Á�}��¸É�·����·Å�oÁ�n��´��
(Baker et al., 2009) �¹É�­¦»�Á�}��¨Å��µ¦Á�·�¦°¥Â�¨Á�}�Å�o�́�£µ¡�¸É�2.4  
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£µ¡�̧É�2.4  �¨Å��µ¦Á�·��¦³�ª��µ¦®µ¥�°�Â�¨�¸É�·����·� 

From  Wolfram, D., Tzankov, A., Pülzl, P. & Piza-Katzer, H.  (2009, February).  Hypertrophic 
Scars and Keloids-A Review of Their Pathophysiology, Risk Factors and Therapeutic 
Management.  Dermatologic Surgery, 35(2), 171-181. 

2.2.3 �µ¦¦́�¬µ 
  Á�ºÉ°��µ�¡¥µ�·�ÎµÁ�·�Ã¦��¸É¥´�Å¤nÂ�n�´��Â¨³¤¸®¨µ¥�{��́¥�¸ÉÁ�}��́ª�¦³�»o��́��¸ÉÅ�o�¨nµª
�oµ��o���¹��ÎµÄ®oª·�¸�µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��́Ê�¤¸®¨µ¥ª·�¸Â¨³¤´��o°�Ä�o¦nª¤�´��Á¡ºÉ°Á¡·É¤
�¦³­·��·£µ¡�µ¦¦́�¬µ�Ä��¸É�̧ÊÂ�n��µ¦¦́�¬µÅ�o�́��n°Å��̧Ê 

2.2.3.1 ª·�¸�¸ÉÅ¤nÅ�o¦́�¬µ�oª¥¥µ�(nonpharmacologic treatment modalities) 
1. �µ¦�d��oª¥Â�n��·¨·Ã���(silicone gel) Á�}�Â�n��d��¸É¦°¥Â�¨Á�}��¦³¤µ� 12 

�´ÉªÃ¤��ª́��Ä®o�¨�µ¦¦́�¬µ�¸É�̧�¹Ê��50% �°��¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µÄ��nª��3-6 Á�º°��(Mutalik, 
2005)�Á�}�ª·�¸�¸É�ª¦�Îµ®¨´��µ��µ¦�nµ�́��´��¸�Å¤nÁ�È��Ä�o®¨´��µ¦��¦°¥Ã¦�°¥nµ��n°Á�ºÉ°���µ¦Ä�o
Â�n��·¨·Ã���(silicone) �µ�¦µ¥�µ��o°�Ä�o¦³¥³Áª¨µÄ��µ¦�d�Â�¨�µ��¹��24 �´ÉªÃ¤��n°ª́���µ��¹��
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1 �e �Estes, 2007) Â�nÁ�}�ª·�¸�¸É�Îµ�´�Á�ºÉ°��µ�Å¤n­³�ª�Ä��µ¦Ä�o�Â¨³�o°�¦³ª́�Ä��¼o�iª¥�¸ÉÁ�}��ºÉ�
�·ª®�́�°́�Á­� 

2. �µ¦�nµ�́�Á°µ�o°�°°� �excision) Á�}�ª·�¸�¸ÉÄ�o¦́�¬µ�´�¤µ�µ�Â¨oª�¡�ªnµ
Ã°�µ­�µ¦Á�·��ÊÎµ­¼��¹��45%-100% �́��́Ê��¹�Ä�o¦nª¤�´��µ¦¦́�¬µ�oª¥ª·�¸°ºÉ��Á�n��¦nª¤�´��µ¦�¸�
¥µ­Á�°¦°¥�r��¹É�¨�°́�¦µ�µ¦Á�·��ÊÎµÅ�o�ÉÎµ�ªnµ�50% �Estes, 2007) 

3. �µ¦�µ¥¦́�­¸ ¤´�Ä�o¦nª¤�´�ª·�¸°ºÉ�Á¡ºÉ°¨�°́�¦µ�µ¦Á�·��ÊÎµ�Á�n�¦nª¤�´��µ¦�nµ�́�
Á°µ�o°�°°��¨�°́�¦µ�µ¦Á�·��ÊÎµÅ�o�ÉÎµ�ªnµ�10% �µ¦¦́�¬µ�oª¥ª·�¸�µ¥¦́�­¸Á¡¸¥�°¥nµ�Á�̧¥ª¥´�Å¤nÁ�}��¸É
¥°¤¦́��Á�ºÉ°��µ�°́�¦µ�µ¦Á�·��ÊÎµ­¼��¹��100% Ä�¦µ¥�¸ÉÄ®o�¨�µ¦¦́�¬µ�¸É�̧¤´��o°�Ä�o�¦·¤µ�¦́�­¸¤µ�
Â�n°¥nµ�Å¦�È�µ¤�µ¦¦́�¬µ�oª¥ª·�¸�̧Ê¥´�Á�}��o°��Á�¸¥��¹��µ¦Á�·�¤³Á¦È�£µ¥®¨´��µ¦¦́�¬µ��Estes, 
2007)��́��́Ê��¹��ª¦¡·�µ¦�µ�¹��¨�̧��¨Á­¸¥Â¨³Á¨º°�Ä�oÄ��¦�¸�¸É�ºÊ°�n°�µ¦¦́�¬µ�oª¥ª·�¸°ºÉ� 

4. �µ¦¦́�¬µ�oª¥�ªµ¤Á¥È��(cryosurgery) �Îµ¤µÄ�oÁ�}��µ¦¦́�¬µÁ�̧É¥ª®¦º°¦nª¤�´�ª·�¸
°ºÉ�Á�n��´��Ã�¥Ä�o¦nª¤�´��µ¦�¸�¥µ­Á�°¦°¥�r��µ¦�nµ�́��o°�°°� Á�}��µ¦¦́�¬µ�¸É¤¸�¦³­·��·£µ¡Â¨³
�¨°�£́¥ª·�¸®�¹É��Ã�¥Ä�oÁ�}��µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�Å�o�(Zouboulis, Zouridaki, 
Rosenberger�& Dalkowski, 2002) �¨�oµ�Á�¸¥�®¨´��¸É¡���º° °µ�µ¦Á�È�Á�¡µ³�¸É¦³®ªnµ��¸É�Îµ�µ¦
¦́�¬µ®¦º°®¨´��µ¦¦́�¬µÄ��nª�­´Ê��Ç��ÎµÂ®�n��¸É�Îµ�µ¦¦́�¬µ¤¸­¸�¸ÉÁ�o¤�¹Ê�®¦º°�µ�¨��ªnµ�·ª���·�
®¦º°�µ¦¥»��́ª¨��°��·ª®�́�¤µ��ªnµ���· ®¦º°Â¤oÂ�n�µ¦Å¤n�°�­�°��n°�µ¦¦́�¬µ��¹É��´Ê�®¤��̧Ê
�¹Ê�°¥¼n�´�¦³¥³Áª¨µ�¸É�̧ÊÂ¨³�Îµ�ª��¦́Ê��¸É�ÎµÄ��1 ¦°� 

5. �µ¦¦́�¬µ�oª¥Á¨Á�°¦r�(Laser Surgery) Á�}�°̧�Á���·�®�¹É��¸É�Îµ¤µÄ�o¦́�¬µ¦°¥
Â�¨Á�}��¼���¹É��{��»�´�¤¸Á�¦ºÉ°�Á¨Á�°¦r�¸É®¨µ�®¨µ¥¤µ��¹Ê��Á�n���µ¦Ä�o�µ¦r�°�Å�°°�Å��r�
Á¨Á�°¦r�(Carbon dioxide) °µ¦r�°��Á¨Á�°¦r��Argon) Â¨³Â­�Á¨Á�°¦rÁ¡µ�r-�µ¥�r��Pulse-dye laser) 
�¹É��´Ê�®¤��¸É�¨nµª�̧ÊÁ�o�Ä�Á¦ºÉ°�¨���µ�¦°¥Ã¦��Â�n¥´�Å¤n¤¸�o°¤¼¨Ä��µ¦¦́�¬µÁ�nµ�´��µ¦�nµ�́�Â¨³
¤´��o°�Ä�o¦nª¤�´�ª·�¸°ºÉ�Á�n��´���Estes, 2007) 

2.2.3.2 �µ¦¦́�¬µ�oª¥�µ¦Ä�o¥µ�(Pharmacologic Treatment Modalities) 
1. ¥µ­Á�°¦°¥�r �µ¦Ä�o­Á�°¦°¥�r�¸�Á�oµ¦°¥Ã¦�Á�}�ª·�¸¦́�¬µª·�¸®�¹É��¸ÉÁ�}�®¨´�

­Îµ�´�Ä��µ¦¦́�¬µÂ¨³�µ¦�j°��´��µ¦Á�·�¦°¥Ã¦��ÊÎµÅ�o£µ¥®¨´��µ¦�nµ�́���¨�¸ÉÅ�o�º°¦°¥Ã¦��»n¤
¨��¥»��́ª�Â¨³¨�°µ�µ¦�¸ÉÁ�·��¹Ê��Á�n��°µ�µ¦�´���¨Å��µ¦°°�§��·Í�¸É­Îµ�´��°�¥µ�́ª�̧Ê�º°�¨��µ¦
­¦oµ��°¨¨µÁ���Â¨³Á­¦·¤§��·Í�°�Á°�Å�¤r�°¨¨µ�·Á�­�(collagenase) �°��µ��̧Ê¥´�¡�ªnµ¥µ 
­�̧¦°¥�r°°�§��·Í����ª��µ¦®µ¥�°�Â�¨Ã�¥ 
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1) ¦��ª��µ¦Á�¨ºÉ°��¸É�°�Á�¨¨r°́�Á­�¤µ¥´�Â�¨Â¨³¦��ª��µ¦�́��·��°�
Á�¨¨r°́�Á­��¦·Áª�Â�¨ 

2) �ÎµÄ®oÁ�·�Á­o�Á¨º°�®��́ª�¹É�¤¸�¨�ÎµÄ®o¦��ª��µ¦Å®¨Áª̧¥�Á¨º°�Â¨³
­µ¦°µ®µ¦¤µ¥´�Â�¨� 

3) ¤¸�¨¨��µ¦Â�n��́ª�°�Á�¨¨rÅ¢Ã�¦�¨µ­�(fibroblast) Â¨³Á�¦µ-�·Ã�Å��r�
(keratinocyte)� 
 

¥µ­Á�°¦°¥�r�¸É �· ¥¤Ä�o¤µ��¸É­» ��º° �Å�¦Â°¤�·Ã�Ã¨��°³ Á��Ã�Å��r�
(triamcinolone acetonide) Á�}�¥µ­Á�°¦°¥�r�¸É¤¸¦³¥³Áª¨µ�µ¦°°�§��·Í�°�¥µ­Á�°¦°¥�rÄ�
¦³�́��¨µ��(intermediate-acting glucocorticoids)����µ��°�¥µ�¸ÉÄ�o¦́�¬µ�º°�10-40 ¤·¨¨·�¦́¤�n°
¤·¨¨·¨·�¦�Ä®o�µ¦¦́�¬µ�¦³¤µ��3-4 ­´��µ®r�n°�¦́Ê��Ä�oÁª¨µ®¨µ¥Á�º°����¦³�´É�Â�¨¥»��́ª�Â¤oªnµ
�µ¦¦́�¬µ�oª¥­Á�°¦°¥�r�³Ä®o�¨�µ¦¦́�¬µ�¸É�̧�Â�n�¨�µ¦¦́�¬µÅ¤nÂ�n�°�Â¨³¤¸�¨�oµ�Á�¸¥��¸É°µ�
Á�·��¹Ê��Á�n���µ¦¥»��´ª�°��·ª®�´�¦°�¦°¥Â�¨�(atrophy) �µ¦Á�·�Á­o�Á¨º°� °¥�¥µ¥�´ª�
(telangiectasia) �µ¦Á�¨¸É¥�Â�¨��°�Á¤È�­¸�¦·Áª�¦°¥Ã¦�¤¸�´Ê�Á�o¤�¹Ê� (hyperpigment)�Â¨³�µ�®¦º°
�¸�¨� (hypopigment� �°��µ�̧Ê°µ�¤¸�µ¦���n°¤®¤ª�Å��(adrenal gland) Å�o�oµ®µ��¸�Ä��¦·¤µ�
�¸É¤µ� 

2. °·�Á�°¦r¢d¦°��(interferons) ¤¸���µ�Ä��µ¦¨��µ¦­¦oµ�Å¢Ã�¦�¨µ­�°�
�°¨¨µÁ����·��¸É�1, 3 Â¨³�4 �°��µ��̧Ê¥´�Á¡·É¤�µ¦�Îµ�µ��°�Á°�Å�¤r�°¨¨µ�·Á�­�Davison Â¨³
��³�Å�o�Îµ�µ¦«¹�¬µÃ�¥�µ¦�¸�¥µ°·�Á�°¦r¢d¦°�°́¨¢µ-2�¸�(interferon alpha-2b) ®¨´��µ¦�́��o°�
Â�¨Á�}��¼�°°��Â¨³°̧��1 ­´��µ®r®¨´��µ��́Ê� ¡�°́�¦µ�µ¦Á�·��ÊÎµ�¸É­¼��ªnµ�º°�54% Á¤ºÉ°
Á�¦̧¥�Á�¸¥��´��µ¦�¸�¥µÅ�¦Â°¤�·Ã�Ã¨��¸É¡�°́�¦µ�µ¦Á�·��ÊÎµÁ¡¸¥��15% �¨�oµ�Á�¸¥�°ºÉ��¸É¡�Å�o
�º°�°µ�µ¦Å�o��ª�®́ª��ª�Á¤ºÉ°¥�µ¤�́ª�Â¨³�ª�Ä�¦³®ªnµ��µ¦�¸�¥µ 

3. 5-¢¨¼Ã°¥¼¦µ�·¨�(5-fluorouracil [5-FU]) ¤´�Ä�oÁ�}��µ¦¦́�¬µ¦nª¤�´��µ¦�¸�­Á�
°¦°¥�r��¸�®¨´��nµ�́�Á°µ�o°�°°��Â¨³¦́�¬µ¦nª¤�´�Á¨Á�°¦rÁ¡µ�r�µ¥�r��Estes, 2007)�Á�}�­µ¦�¸É
¥´�¥´Ê��µ¦Â�n��́ª�°�Å¢Ã�¦�¨µ­��Ä��nª�Â¦��°��µ¦¦́�¬µ�o°��¸�¥µ�n°¥�¦́Ê��­´��µ®r¨³�1-3 �¦́Ê��
Â¨³®nµ��¹Ê�Á�}��4-6 ­´��µ®r/�¦́Ê���¡�ªnµ­µ¤µ¦�¨���µ�¦°¥Ã¦�Å�o�Â�n¤¸°µ�µ¦�ª¤�°́�Á­��Â¨³
�n°��oµ�Á�È�¦³®ªnµ��¸É�¸�¥µ�°µ�Ä�o¦nª¤�´�­Á�°¦°¥�rÁ¡ºÉ°¨�°µ�µ¦Á�È� �¨�oµ�Á�¸¥�°ºÉ��¸É¡�Å�oÂ�n 
°µ�µ¦�´�¥»�¥·��­¸¦°¥Ã¦��¸ÉÅ¤n­¤ÉÎµÁ­¤°�¦°¥�ÊÎµÄ��ÎµÂ®�n��¸É�¸�Á�·�Å�o�30-40% Â¨³°µ�Á�·�¦°¥
Â�¨¡»¡°��¸É�ÎµÂ®�n��¸É�¸�Å�o 
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4. �¨¸Ã°¤´¥�·� (bleomycin) Á�}�¥µ�¸É°°�§��·Í¥´�¥´Ê��µ¦­¦oµ��°¨¨µÁ�� Ä®o
�¨�µ¦¦́�¬µ�¸É�̧Ä�¦°¥Ã¦���µ�Ä®�n ®¦º°Ä�oÄ��¼o�iª¥�¸É�ºÊ°�n°�µ¦¦́�¬µ�oª¥­Á�°¦°¥�r�ÈÄ®o�¨�̧
Á�n��´���¨�oµ�Á�¸¥��¸É¡�Å�oÂ�n�¦°¥Ã¦�¤¸­¸Á�o¤�¹Ê��¤¸�µ¦¥»��́ª�°��·ª®�́��¸É�·����· 

5. °·¤·�ª·¤°��(imiquimod) Á�}�¥µ�¸É�´��Îµ¦³��£¼¤·�»o¤�´�¤µ¥´��ÎµÂ®�n��¸É¤¸�µ¦
­¤µ�Â�¨�¤´�Ä�oÅ�o�¨�̧Á¤ºÉ°Á¦·É¤�µ®¨´��nµ�́��´��¸Â¨³�µ�n°Á�ºÉ°�ª́�¨³�¦́Ê�Á�}�Áª¨µ�8 ­´��µ®r�
�Estes, 2007)� 
   �°��µ��¸É�¨nµª�oµ��o�Ä��{��»�´�¥´�¤¸�µ¦�o�¡��µ¦¦́�¬µÄ®¤n�Ç�Ä��µ¦¦́�¬µ¦°¥
Â�¨Á�}��¼��Á�ºÉ°��µ��¦µ�¡¥µ�·�ÎµÁ�·��¸É�´�Á��¤µ��¹Ê���¹É��µ¦Ä�o­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�
(Botulinum Toxin Type A) �ÈÁ�}�°̧��µ�Á¨º°�®�¹É��¸É�Îµ¤µÄ�oÄ��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�Á�n��´� 

2.3 ­µ¦Ã��¼ ·̈�´¤��p°��·����·�Á°�(Botulinum Toxin Type A)  

Å�o¤¸�µ¦«¹�¬µ¡�ªnµ­µ¦Ã��¼¨·�́¤��p°��·����·�Á°��È¤¸�¦³­·��·£µ¡Ä��µ¦¨���µ�¦°¥
Â�¨Á�}��¼�Å�oÁ�n��´���°��µ��̧Ê¥´�¨�°µ�µ¦Á�È��ª��¦·Áª�¦°¥Ã¦��Â¨³�µ�ªnµ�³¨�°́�¦µ�µ¦
Á�·��ÊÎµÅ�oÁ¤ºÉ°¤¸�µ¦«¹�¬µ�¸É¤µ��¹Ê�� 

­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�(Botulinum toxin type A) Á�}��exotoxin �¸ÉÁ�¦̧¥¤¤µ�µ�
Â���¸Á¦̧¥�Clostridium botulinum �¹É�Á�}�Â���¸Á¦̧¥��·��¦́¤�ª��spore-forming bacilli Â¨³Å¤n
�o°��µ¦Ä�o°°��·Á��Ä��µ¦Á�¦·�Á�·�Ã��Â¨³¤¸�µ¦¡´��µ�ÎµÄ®oÃ��p°����³�°�Á�}�­µ¦�¦·­»��·Í�
Â¨³­µ¤µ¦��Îµ§��·Í�¸É�ÎµÄ®oÁ�·�°µ�µ¦°n°�Â¦��°��¨oµ¤Á�ºÊ°¤µÄ�oÄ®oÁ�·��¦³Ã¥��r�Ã�¥Á¦·É¤
�Îµ¤µÄ�o�µ��µ¦Â¡�¥r�́Ê�Â�n�e���«� 1980 Ã�¥�́�¬»Â¡�¥r�°¨´��­�p°��(Alan Scott) �ÎµÃ��p°�¤µÄ�o
Ä��µ¦¦́�¬µ�µÁ®¨n�(strabismus) Â¨³£µª³�¨oµ¤Á�ºÊ°�µ®�Á�¦È��·����·�(blepharospasm) �n°¤µ
Â¡�¥r¦³���¦³­µ�ª·�¥µ�Îµ¤µÄ�o¦́�¬µ£µª³�¨oµ¤Á�ºÊ°®�Á�¦È��·����·�Á�n��cervical dystonia Â¨³
Ä��e���«� 1987 �̧��r��µ¦¼Á�°¦r (Jean Caruthers) Â¨³°¨µ­Â�¦r��µ¦¼Á�°¦r�(Alastair Caruthers) 
¦µ¥�µ��¨�µ¦¦́�¬µ�¨oµ¤Á�ºÊ°�µ®�Á�¦È��·����· Â¨oª¤¸�¨�ÎµÄ®o¦°¥¥n��¸É®́ª�·Êª�°���Å�o®µ¥Å��(Tan 
& Glogau, 2005)��µ��́Ê��¹�¤¸�µ¦�ÎµÃ��p°�¤µÄ�o¦́�¬µ¦°¥¥n���Ä�®�oµ��·��hyperfunctional lines 
Å�o�¨�̧���Á�}��¸É�·¥¤Â¡¦n®¨µ¥Ä��{��»�´� (�·��µ�Ã¦��Á¤�·��¦r��2552) 

2.3.1 �µ¦�¦³�µ¥¥µ�(Diffusion) 
�µ��µ¦«¹�¬µ�¨�°��¦·¤µ��ÊÎµÁ�¨º°�¦µ«�µ�Á�ºÊ°�¸ÉÄ�oÁ�º°�µ�Â¨³�ªµ¤Á�o¤�o��¸É¤¸�¨�n°

�µ¦�¦³�µ¥�́ª�°�­µ¦Ã��¼¨·�́¤��p°��·����·�Á° (Effect of Volume and Concentration on the 
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Diffution of Botulinum Exotoxin A) Ã�¥Ä��e���«��2004��Á�¢¢¦̧É�¼�Ã�Áª°¦r�Â¨³°µ¦r��(Jeffrey Hsu, 
Dover & �Arndt, 2004) Å�o�Îµ�µ¦«¹�¬µÃ�¥Ä�o��µ�¥µ�¸ÉÁ�nµ�´�Â�nÄ�o�¦·¤µ��ÊÎµÁ�¨º°�¦µ«�µ�Á�ºÊ°
Á�º°�µ��nµ��´��ÎµÄ®o¤¸�ªµ¤Á�o¤�o��n°�1 ®�nª¥�¸É�nµ��´��¡�ªnµ°µ­µ­¤´�¦�9 Ä��10 ¦µ¥��¸É�¸�­µ¦Ã�
�¼¨·�́¤ �p°��·����·�Á°�Ä��¦·¤µ� (Volume) �µ¦Á�º°�µ��¸É¤µ��ªnµ­n��¨�n°¡ºÊ��¸É�µ¦°°�§��·Í¨�
¦°¥¥n��¸É¤µ��ªnµÁ¤ºÉ°Á�¸¥��´��µ¦Á�º°�µ�Ä��¦·¤µ��¸É�o°¥�ªnµ�Â¨³¨´�¬�³�µ¦�¦³�µ¥Á�}�ª�¦̧�
��ªµ¤�ªoµ�¤µ��ªnµ�ªµ¤¥µª��Â�n�¹Ê��´�Â�ª�µ¦®��́ª�°��¨oµ¤Á�ºÊ°��¹�­¦»�ªnµ�µ¦�¦³�µ¥�́ª�³
¤µ��¹Ê�Á¤ºÉ°Ä�o�¦·¤µ��ÊÎµÁ�¨º°Á�º°�µ�¥µ¤µ��ªnµ�­n��¨Ä®o�ªµ¤Á�o¤�o��°�¥µ�o°¥�ªnµ�n°®�¹É�®�nª¥
�¦·¤µ�¦��́��́Ê��¦·¤µ��ÊÎµÁ�¨º°�¦µ«�µ�Á�ºÊ°�¸ÉÄ�oÁ�º°�µ��¹�Á�}��́ª°°�Â���¨�°��µ¦Ä�o­µ¦Ã��¼
¨·�́¤��p°��·����·�Á°��°��µ��̧Ê¥´�¤¸�µ�ª·�́¥�¸É­�́�­�»��¨�µ¦ª·�́¥�̧ÊÃ�¥¤¸¦µ¥�µ��µ¦«¹�¬µ
��¨°�Ä��¦³�nµ¥�µª�(New Zealand white rabbits) �°���·¤ Â¨³��³�(Kim et al., 2003)�Ã�¥ª́�
Á�}��¦·¤µ��compound muscle action potential (CMAP) �¹É��°��¹�¦³�́��¨oµ¤Á�ºÊ°�¸É®¥»�®��́ª�
(paralysis)  Ã�¥Â­���¨ªnµ�¦·¤µ��µ¦Á�º°�µ��¸É¤µ��ªnµ­n��¨�n°�µ¦®¥»��́ª�°��¨oµ¤Á�ºÊ°�¸É
¤µ��ªnµ 

Â�n°¥nµ�Å¦�È�µ¤�µ¦«¹�¬µ�°��¨ ̧Â¨³��³��Lee et al., 2009)��´��µ¦«¹�¬µ�°�¢¦µ��·­Ã��
Ã�¦r��Â¨³¢ªµ��r (Francisco, Boake & Vaughn, 2002)�Ã�¥�Îµ�µ¦«¹�¬µ�´Ê��µ��µ¦�¦ª��oª¥�µ¦
ª́�Â°¤¡¨·�¼��CMAP Â¨³�¨�°��µ¦®�Á�¦È��°��¨oµ¤Á�ºÊ°�¸ÉÄ�o�°�·ÊªÂ¨³�o°¤º°�µ¤¨Îµ�́��¡�ªnµ
�µ¦Á�º°�µ��¸ÉÂ���nµ��´�Ä®o�¨�µ¦®�Á�¦È��°��¨oµ¤Á�ºÊ°�¸ÉÅ¤n�nµ��´��Â�n°µ��³Á�ºÉ°��µ���µ�¥µ�¸É
Ä�o�¸�Å¤nÁ¡¸¥�¡° 

�́��́Ê��{��́¥®�¹É��¹É�­n��¨�n°�µ¦°°�§��·Í�°�­µ¦Ã��¼¨·�́¤��p°��·����·�Á°��¹��¹Ê�°¥¼n�´�
�¦·¤µ��ÊÎµÁ�¨º°�¸ÉÄ�oÄ��µ¦Á�º°�µ��oª¥Á�n��´� 

2.3.2 ��µ�¥µ�̧É�¨°�£´¥�(Median Lethal Dose; LD50) 
��µ�¥µ�¸É�¨°�£́¥�°�­µ¦Ã��¼¨·�́¤ �p°��·����·�Á°��³�n��¸ÊÁ�}��Îµ�ª�¥¼�·��Ã�¥�1 ¥¼�·��

�°�­µ¦Ã��¼¨·�́¤ �p°��·����·�Á°�Á�nµ�´��LD50 �¸É�¸�Ä�®�¼ (Swiss-Webster mouse) 20 �¦́¤�Ä�
¨·��LD50 Á�nµ�´��3.9 ¥¼�·��n°�·Ã¨�¦́¤�­Îµ®¦́�Ä�¤�»¬¥r¤¸�µ¦�¦³¤µ��nµ�LD50 �¸É�¸�Ä��¼oÄ®�n
�ÊÎµ®�́��70 �·Ã¨�¦́¤ÅªoÁ�nµ�´��3,000 ¥¼�·���¹É���µ�¥µ�¸É�¸�Ä��¨»n¤�¨oµ¤Á�ºÊ°¤´�Ä®�n�n°�¦́Ê�°¥¼n�¸É�60-
400 ¥¼�·��Â¨³Â�³�Îµ��µ�¥µ­¼�­»�Å¤n�ª¦Á�·��360 ¥¼�·���n°�µ¦¦́�¬µÂ�n¨³�¦́Ê�Ä�¦³¥³Áª¨µ�12 
­´��µ®r (Childers, 2009) 

Ã��p°��¼��ÎµÄ®oÁ­�¸¥¦Ä���µ�Ã¤Á¨�»¨�¸ÉÄ®�n�(900kD) �¹É�¤¸�¨�ÎµÄ®o�ªµ¤­µ¤µ¦�Ä��µ¦
�ª��»¤�µ¦�¦³�µ¥�°�¥µ�ÎµÅ�o�̧¤µ��¹Ê���́É�®¤µ¥�ªµ¤ªnµÁ¤ºÉ°Á�º°�µ�¥µ�oª¥�ÊÎµÁ�¨º°�¦µ«�µ�Á�ºÊ°



 
 
Ä��¦·¤µ��o°¥�¥µ�È�³��
�ªµ¤­µ¤µ¦�Ä��µ¦�¦³�µ¥�¸É¤µ��¹Ê��

2.3.3 �¨Å��µ¦°°�§��·Í
­µ¦Ã��¼¨·�́¤��p°��·���³�́��´���́�Á�¨¨rÁ­o��¦³­µ�­nª��¨µ¥Â¨³�³�nµ�Á�oµÅ�­¼n

Á­o��¦³­µ�­nª��¨µ¥�oª¥�¦³�ª��µ¦
chain) �°�­µ¦Ã��¼¨·�́¤��p°��·���³Å��́�­µ¥Ã�¦�̧�
­µ¦�¦³�°�Á�¡µ³�¸É­µ¤µ¦�Á�oµ­¼nÁ�¨¨rÅ�o��́��́Ê��¹�Á�}��µ¦�j°��´��µ¦�¨n°¥­µ¦
�acetylcholine) Ã�¥­µ¦Ã��¼¨·�́¤��p°��·����·�
�synaptobrevin) ��·� A, C 
�·� (syntaxin) ¤¸�¨�ÎµÄ®oÁ­o��¦³­µ�­nª��¨µ¥Å¤n­µ¤µ¦�®¨´É�
�́ª¦́���receptor unit) ��Á�¨¨r�¨oµ¤Á�ºÊ°��¹��ÎµÄ®oÁ�¨¨r�¨oµ¤Á�ºÊ
2001) Ã�¥­µ¦Ã��¼¨·�́¤��p°��·�

From   Dickerson J. T. & Janda K. D.  (2006).  The Use of Small Molecules to Investigate 
 Molecular Mechanism and Therapeutic Targets for Treatment of Botulinum Neurotoxin 
 Intoxication.  ACS Chemical Biology, 1

£µ¡�̧É�2.5

Ä��¦·¤µ��o°¥�¥µ�È�³��°¥¼nÄ��¨oµ¤Á�ºÊ°¤´��¸É�¸�¥µÅ�o�̧�Ä���³�¸É�oµÁ�º°�µ�Ä��¦·¤µ�¤µ��È�³¤¸
�ªµ¤­µ¤µ¦�Ä��µ¦�¦³�µ¥�¸É¤µ��¹Ê�� 

�¨Å��µ¦°°�§��·Í (Machanism of Action) 
­µ¦Ã��¼¨·�́¤��p°��·���³�́��´���́�Á�¨¨rÁ­o��¦³­µ�­nª��¨µ¥Â¨³�³�nµ�Á�oµÅ�­¼n

Á­o��¦³­µ�­nª��¨µ¥�oª¥�¦³�ª��µ¦Á�oµÁ�¨¨r��endocytosis) Ã�¥®�nª¥Ã�¦�̧���µ�Á¨È�
�°�­µ¦Ã��¼¨·�́¤��p°��·���³Å��́�­µ¥Ã�¦�̧�­Â�¦r�(SNARE) �j°��´��µ¦�́��´�Á�}�

­µ¦�¦³�°�Á�¡µ³�¸É­µ¤µ¦�Á�oµ­¼nÁ�¨¨rÅ�o��́��́Ê��¹�Á�}��µ¦�j°��´��µ¦�¨n°¥­µ¦
Ã�¥­µ¦Ã��¼¨·�́¤��p°��·����·� B, D, F Â¨³ G �³�́�­µ¥

A, C Â¨³ E �³�́�­µ¥­Â���m�25��SNAP-25) Â¨³��·�
¤¸�¨�ÎµÄ®oÁ­o��¦³­µ�­nª��¨µ¥Å¤n­µ¤µ¦�®¨´É�°³Á���·¨Ã�¨¸�

��Á�¨¨r�¨oµ¤Á�ºÊ°��¹��ÎµÄ®oÁ�¨¨r�¨oµ¤Á�ºÊ°Å¤nÁ�·��µ¦®�Á�¦È��
�p°��·����·�Á°�³Å��Îµ�µ¦�́�­µ¥­Â���m�25��́�Â­��Ä�£µ¡�¸É�

& Janda K. D.  (2006).  The Use of Small Molecules to Investigate 
Molecular Mechanism and Therapeutic Targets for Treatment of Botulinum Neurotoxin 

ACS Chemical Biology, 1(6), 359-359. 

2.5  �¨Å��µ¦°°�§��·Í�°�­µ¦Ã��¼¨·�́¤��p°��·� ��·�Á°
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°¥¼nÄ��¨oµ¤Á�ºÊ°¤´��¸É�¸�¥µÅ�o�̧�Ä���³�¸É�oµÁ�º°�µ�Ä��¦·¤µ�¤µ��È�³¤¸

­µ¦Ã��¼¨·�́¤��p°��·���³�́��´���́�Á�¨¨rÁ­o��¦³­µ�­nª��¨µ¥Â¨³�³�nµ�Á�oµÅ�­¼n
®�nª¥Ã�¦�̧���µ�Á¨È���light 

�j°��´��µ¦�́��´�Á�}�
­µ¦�¦³�°�Á�¡µ³�¸É­µ¤µ¦�Á�oµ­¼nÁ�¨¨rÅ�o��́��́Ê��¹�Á�}��µ¦�j°��´��µ¦�¨n°¥­µ¦°³Á���·¨Ã�¨¸��

�³�́�­µ¥�·�Â��Ã�Á�¦ª·�
��·� C �́�­µ¥�·�Â��-

°³Á���·¨Ã�¨¸�°°�¤µ�́��´�
°Å¤nÁ�·��µ¦®�Á�¦È���Arnon et al., 

�́�Â­��Ä�£µ¡�¸É�2.5 

 

& Janda K. D.  (2006).  The Use of Small Molecules to Investigate  
Molecular Mechanism and Therapeutic Targets for Treatment of Botulinum Neurotoxin  

�·�Á° 
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2.4 ���µ��°�­µ¦Ã��¼ ·̈�´¤��p°��·����·�Á°�(Botulinum Toxin Type A) Ä��µ¦
¦́�¬µ¦°¥Â�¨Á�}�Â¨³¦°¥Â�¨Á�}��¼� 

�µ¦�ÎµÄ®oÂ�¨Á�¨ºÉ°��¸ÉÅ¤nÅ�o®¦º°®¥»��·É�®¨´��µ¦Á¥È�Â�¨�nµ�́��́Ê�Á�}�®¨´��µ¦¡ºÊ��µ��¸É
�³�nª¥­¤µ�Â�¨Ä�¦³¥³�n°¤Â�¤Á�ºÊ°Á¥ºÉ°��́É��È�º°�µ¦¨�Â¦��¹��µ��¨oµ¤Á�ºÊ°�¸É�¦³�Îµ�n°Â�¨�
Á���·�Ä��µ¦�nµ�́��¹�¤¸�µ¦¨�Â�ªÂ�¨�nµ�́��¸É��µ��´�¦°¥¡´��°��·ª�ÎµÄ®o¤¸Â¦��¹�¦́Ê��n°Â�¨
�o°¥�¸É­»����µ¦¨��µ¦Á�·�Â¦��¹�¦́Ê�¦°��°�Â�¨Ä�¦³¥³�n°¤Â�¤��¹�Á�}�°̧�Á®�»�¨®�¹É��¸É�Îµ®��
¨´�¬�³¦°¥Â�¨Á�}�ªnµ�³Á�}�°¥nµ�Å¦� 

Ã�¥�µ­Á�°¦r�Â¨³��³�(Gassner et al., 2006��Å�o�Îµ�µ¦��¨°��µ��¨·�·�Á¦ºÉ°��µ¦Ä�oÃ��¼
¨·�́¤��p°��·����·�Á°�Á¡ºÉ°�¦́��µ¦�n°¤Â�¤Â�¨�¦·Áª�Ä�®�oµÄ®o�̧�¹Ê���Îµ�µ¦��¨°�Ä��¼o�iª¥
�Îµ�ª��31 ¦µ¥��¸ÉÅ�o¦́��µ�Á�È�Â¨³¤¸�µ�Â�¨�¸��µ�®¦º°Å�o¦́��µ¦�nµ�́�Á°µ�o°�°°��¦·Áª�
®�oµ�µ��®¨´��µ��¼o�iª¥Å�o¦́��µ¦Á¥È�Â�¨Á¦̧¥�¦o°¥Â¨oª£µ¥Ä��24 �´ÉªÃ¤���¨»n¤®�¹É��³Å�o¦́��µ¦�¸�
Ã��¼¨·�́¤��p°��·����·�Á°�°̧��¨»n¤®�¹É��¹É�Á�}��¨»n¤�ª��»¤�³Å�o¦́��µ¦�¸�¥µ®¨°� (�ÊÎµÁ�¨º°
�¦µ«�µ�Á�ºÊ°��Á�oµÅ�Ä��¨oµ¤Á�ºÊ°�¸É�°¥¼n�·��´��´��°�Â�¨��ÎµÄ®o�¨oµ¤Á�ºÊ°�¦·Áª��́Ê�®¥»��µ¦®�
�́ª��¹�Á�}��µ¦¨�Â¦��¹�¦́Ê�Ä���³�¸É¦nµ��µ¥¤¸��ª��µ¦�n°¤Â�¤�µ�Â�¨��¹É��¨�¸ÉÅ�o�º°�µ¦
�¦³­µ��´��°�Â�¨�̧¤µ��ªnµÁ¤ºÉ°Á�¸¥��´��µ¦�¸�¥µ®¨°��oª¥Á���·�Á�̧¥ª�´���¦³Á¤·��¨�µ�
£µ¡�nµ¥Ã�¥�µ¦Ä®o�³Â���¡�ªnµÄ��¨»n¤�¸É�¸�Ã��¼¨·�́¤��p°��·����·�Á°�¤¸�³Â���¸É�̧�ªnµ�¨»n¤
��¨°�°¥nµ�¤¸�́¥­Îµ�´���¹�­¦»�ªnµ­µ¦Ã��¼¨·�́¤��p°��·����·�Á°��ÎµÄ®o�¨oµ¤Á�ºÊ°�¦·Áª�®�oµ�µ�Å¤n
¤¸�µ¦®��́ª�¹�¦́Ê�Â�¨��¹��nª¥Ä®o�µ¦­¤µ�Â�¨�̧�¹Ê��Á�n�Á�̧¥ª�´��µ¦«¹�¬µ�°�ª·¨­´��(Wilson, 
2006)��¸É�Îµ�µ¦��¨°�Ä��¼o�iª¥�40 ���¤µ�Îµ�µ¦Â�oÅ�¦°¥Â�¨Ã�¥�µ¦�nµ�́�¦°¥Â�¨�́Ê�Ä®¤n�Â¨³
�ÎµÄ®oÁ�·��µ¦®¥»��µ¦®�¦́Ê��´Éª�¦µª�°��¨oµ¤Á�ºÊ°Ä�¦³®ªnµ��¸É�Îµ�µ¦�nµ�́���ÎµÄ®oÁ�·�Â¦��¹�¦́Ê��¸É
�o°¥¨����¦³�´É��°¨¨µÁ��Ã�Á�È¤�¸É�¡�ªnµ�90 Á�°¦rÁ�È��r�°��¼o�iª¥Ä®o�¨�µ¦¦́�¬µ�¸É�̧�¹Ê� 

�µ��µ¦«¹�¬µ�¸É��³Â¡�¥«µ­�¦r�¤®µª·�¥µ¨´¥Â�¦rÁ¨°¦r��Baylor College of Medicine, 
2004) Å�o¤¸�µ¦«¹�¬µ�µ¦Ä�o­µ¦Ã��p°��Â¨³¥µ°ºÉ�ÇÄ��µ¦¨�°́�¦µ�µ¦Á�·�¦°¥Â�¨Á�}��¼��Â¨³�Îµ
Ä®o¨´�¬�³¦°¥Ã¦��̧�¹Ê��Ã�¥�Â°�Ã��̧É��¦·­Á�� (Anthony Brissette) Å�o�¨nµªªnµ���oµ¤¸Â¦��¹�¦́Ê�
¤µ��µ�¦°��Ç�Â�¨��È¥·É�¤¸Â�ªÃ�o¤�¸É�³Á�·�¦°¥Â�¨Á�}��¼�w��¹�¤¸�µ¦ª·Á�¦µ³®rªnµ�µ¦�¸�Ã��p°�
Á¡ºÉ°�ÎµÄ®o�¨oµ¤Á�ºÊ°Å¤n®��́ª�¦·Áª�¦°�Â�¨�³Á�}��¨¨�Â¦��¹�¦́Ê��­n��¨Ä®o�µ¦®µ¥�°�Â�¨�̧�¹Ê�
¦ª¤�¹�¨´�¬�³�°�Â�¨Á�}��̧�¹Ê��oª¥ 

Ä�Á�º°��´�¥µ¥���e���«��2008 ¤¸�µ¦«¹�¬µ�°�Å�Ã� Â¨³Å¤Ã°Ã�³�(Zhibo & Miaobo, 
2008, September) Á¦ºÉ°��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��Å�o�Îµ�µ¦«¹�¬µÁ¡ºÉ°°�·�µ¥�¹�¦³�́�Ã¤Á¨�»¨�¸É



 21 
 
Á�·��¹Ê�ªnµÁ®�»Ä�­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�¹��ÎµÄ®o¦°¥Ã¦��̧�¹Ê��°��µ�­¤¤�·�µ�¨�Â¦��¹�
¦́Ê��Ã�¥�Îµ�µ¦«¹�¬µÁ¦ºÉ°�Ã��¼¨·�́¤��p°��·����·�Á°�­n��¨�n°�µ¦Â�n��́ª�°�Á�¨¨rÅ¢Ã�¦�¨µ­��¸É
�¼�Â¥�°°�¤µ�µ�¦°¥Â�¨Á�}��¼� Á�}��µ¦«¹�¬µÄ��¼o�iª¥�¸É¤¸¦°¥Â�¨Á�}��¼��Îµ�ª��8 ¦µ¥�Á�¨¨r
Å¢Ã�¦-�¨µ­�³�¼�Â¥�°°�¤µ�µ�¦°¥Ã¦��Â¨³�Îµ¤µÁ¡µ³Á¨¸Ê¥�Ä��µ���¨°��Ã�¥Â�n��µ¦��¨°�
°°�Á�}��2 �¨»n¤Â��­»n¤��¨»n¤®�¹É�Á�}��¨»n¤�¸ÉÅ�o¦́�Ã��¼¨·�́¤��p°��·����·�Á°Ä­n¨�Ä��µ���¨°��
Â¨³°̧��¨»n¤Á�}��¨»n¤�ª��»¤��¨¡�ªnµ�¨»n¤��¨°��¸ÉÅ�o¦́�Ã��¼¨·�́¤��p°��·����·�Á°��Ä­n¨�Ä��µ�
��¨°�¤¸�Îµ�ª�Á�¨¨r�¸ÉÁ�}�¦³¥³Á¡·É¤�Îµ�ª��°�Á�¨¨rÅ¢Ã�¦�¨µ­�¤¸�nµ¨�¨�¤µ��ªnµ�¨»n¤�ª��»¤
°¥nµ�¤¸�́¥­Îµ�´��(p < .01) �¹�Á�}��µ¦°�·�µ¥Å�o­nª�®�¹É�ªnµ�ÎµÅ¤­µ¦Ã��¼¨·�́¤��p°��·����·�Á°��Îµ
Ä®o¨´�¬�³¦°¥Â�¨Á�}��¼��̧�¹Ê�Â¨³¥´�¥´Ê��µ¦Ã��°�¦°¥Â�¨Á�}��¼�Ä��µ¦¦́�¬µ�µ��¨·�·� 

�n°¤µ¤¸�µ¦«¹�¬µ�¨�°�­µ¦Ã��¼¨·�́¤��p°��·����·�Á°��´�¦°¥Â�¨�nµ�́�Ä�®�¼�Ã�¥��»��¼�
¨¸�Â¨³��³�(Lee et al., 2009) Å�o�́Ê�­¤¤�·�µ�ªnµÃ��¼¨·�́¤��p°��·����·�Á°��¸É�¸��ÎµÄ®oÁ�·��µ¦¥´�¥´Ê�
�µ¦®��́ª�°��¨oµ¤Á�ºÊ°Ã�¥¦°�Â�¨�Á¡ºÉ°Ä®oÁ�·�Â¦��¹�¦́Ê��¸É�o°¥�¸É­»��¦·Áª��°��°�Â�¨�Ã�¥
��¨°�Ä�®�¼�Îµ�ª��15 �́ª��´��ÎµÄ®oÁ�·�Â�¨�nµ�́��2 Â�¨�Â�¨®�¹É��³�¼��¸��oª¥Ã��¼¨·�́¤��p°�
�·����·�Á°�Ä���³�¸É°̧�Â�¨®�¹É�Á�}��¨»n¤�ª��»¤��¨�µ¦«¹�¬µ¡�ªnµ�¨»n¤�¸É�¼��¸��oª¥Ã��¼¨·�́¤��p
°��·����·�Á°�¤¸�µ¦¦ª¤�́ª�°�Á�¨¨r°́�Á­��¦·Áª�Â�¨��Îµ�ª��°�Á�¨¨rÅ¢Ã�¦�¨µ­�Â¨³¡´��º�
�o°¥�ªnµ�Â¨³�¸É­Îµ�´�Ä��µ¦«¹�¬µ�¦́Ê��̧Ê¡�ªnµ¤¸�µ¦Â­��°°��°�­µ¦�¸É¤¸���µ�­Îµ�´�­µ¦®�¹É�
Ä��µ¦Á�·�¦°¥Â�¨Á�}��¼���́É��º°�tumor growth factor-beta �¸É�o°¥�ªnµ�¨»n¤�ª��»¤°¥nµ�¤¸�́¥­Îµ�´� 
(p < .05)  Â�n°¥nµ�Å¦�È�µ¤�µ¦«¹�¬µ�̧Ê¡�ªnµ�¨»n¤�¸É�¼��¸��oª¥Ã��¼¨·�́¤��p°��·����·�Á°�¤¸�¦·¤µ�
�°��°¨¨µÁ���¸É¤µ��ªnµ�¨»n¤�ª��»¤°¥nµ�¤¸�́¥­Îµ�´��(p < .05)  

�°��µ��̧Ê¥´�¤¸�µ¦Ä�o­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�Ä��µ¦¦́�¬µ°µ�µ¦�ª�«¸¦¬³Â¨³
°µ�µ¦�ª�®¨´��µ�Á�}��¼­ª́��(post herpetic neuralgia) �µ��¨�¸É­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�
°°�§��·Í�n°Á­o��¦³­µ���·��°¦rÅ�Á���¸¢��nociceptive neuron) �¹É�Á�}��¨µ¥�¦³­µ��¸É¦́�
�ªµ¤¦¼o­¹��ª��(pain) �µ�­·É��¦³�»o��Á�n���µ¦Å�o¦́��µ�Á�È��®¦º°Å�o¦́��µ¦�¦³�»o��µ�­µ¦Á�¤¸
£µ¥Ä�¦nµ��µ¥��endogenous chemical substance) ­n��¨Ä®o°°�§��·Í¨�°µ�µ¦�ª�Å�o�(Childers, 
2009) �n°¤µ�¹�¤¸¦µ¥�µ��µ¦Ä�o¦́�¬µ°µ�µ¦�ª��µ�¦°¥Â�¨Á�}��¼� Â¨³�¼o�iª¥�µ�¦µ¥¥´�­´�Á��ªnµ
¦°¥Â�¨Á�}��¼�¤¸¨´�¬�³�¸É�̧�¹Ê���»n¤�¹Ê�®¨´��µ��µ¦�¸�­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�Ä��µ¦¦́�¬µ
�¦́Ê��¸É�2 Ã�¥Á�ºÉ°ªnµ­µ¦Ã�¦�̧��(peptides) Ä�Ã��¼¨·�́¤��p°��·����·�Á°��³¤¸��·�·¦·¥µ�´�­µ¦Å�Ã�-
Å��r�(cytokine) �¸ÉÁ�¸É¥ª�o°��´��µ¦�́�Á¦̧¥��́ªÂ¨³�µ¦­³­¤�°��°¨¨µÁ���(Smith & Alam, 2005) 

Ã�¥Ä��e���«��2010 °»Á¥�¼�· ¨·��d��°�r��Â¨³Á�¢�(Uyesugi, Lippincott & Dave, 2010�Å�o
¦µ¥�µ��µ¦¦́�¬µ�¼o�iª¥�Îµ�ª��1 ¦µ¥�¸É¤¸¦°¥Â�¨Á�}��¼��µ�Â�¨�nµ�́��¦·Áª��¨µ�®�oµ°��Â¨³¤¸
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°µ�µ¦Á�È��ª��¸É�¦·Áª�Â�¨°¥nµ�¤µ�Â�nÅ¤n�°�­�°��n°�µ¦¦́�¬µ®¦º°�̧�¹Ê�Á¡¸¥��´Éª�¦µª®¨´��µ�
Å�o¦́��µ¦¦́�¬µ�oª¥ª·�¸�nµ��Ç�¤µ®¨µ¥ª·�¸���³�¼o¦µ¥�µ��¹�Á¨º°�­µ¦Ã��¼¨·�́¤��p°��·����·�Á°�¤µÄ�o
Ä��µ¦¦́�¬µÃ�¥�¸�¥µ�´Ê�®¤��100 ¥¼�·��(¨³¨µ¥Ä��ÊÎµÁ�¨º°�¦µ«�µ�Á�ºÊ°�5 ¤·¨¨·¨·�¦��¡�ªnµ°µ�µ¦
Á�È��ª��¦·Áª�¦°¥Ã¦��̧�¹Ê��Â¨³Å¤n¡��¨�oµ�Á�¸¥�£µ¥®¨´��µ¦¦́�¬µ�Á�n��°µ�µ¦�¨º�¨Îµ�µ��
°µ�µ¦Å�o�®¦º°Á�È��¦·Áª��ÎµÂ®�n��¸É�¸��Â�n�¼o�iª¥�¨nµªªnµÅ¤n¤¸�¨�n°°µ�µ¦�´��Ã�¥�¼o�iª¥Ä®o�³Â��
�ªµ¤Á�È�Ä�¦³�́��6-10 �n°��µ¦�¸��£µ¥®¨´��µ¦¦́�¬µ�³Â���ªµ¤Á�È�¨�¨�Å�o�ÉÎµ­»��¸ÉÅ¤n¤¸°µ�µ¦
Á�È�Á¨¥�(0) Â�n�¼o�iª¥¥´�¤¸�µ¦Ä®o�³Â��°µ�µ¦Á�È�¤µ��¸É­»��(10) °¥¼n °¥nµ�Å¦�È�µ¤¤¸�nª�Áª¨µ�¸ÉÅ¤n¤¸
°µ�µ¦Á�È��ª��¸É¦°¥Ã¦�¥µª�µ��¹Ê��Â�n�µ¦«¹�¬µ�̧Ê¡�ªnµ��µ�¦°¥Ã¦�Å¤n�nµ��µ��n°��µ¦¦́�¬µ�
�nµ�³Á�}��µ��µ¦Å�o¦́�¦́�¬µÁ¡¸¥��¦́Ê�Á�̧¥ª�Â¨³��µ�¥µ�n°¡ºÊ��¸É¦°¥Ã¦��1 �µ¦µ�Á���·Á¤�¦�
Á�nµ�´��1.8 ¥¼�·���¹�°µ��³Å¤nÁ¡¸¥�¡°�¸É�³­µ¤µ¦�¨���µ�¦°¥Ã¦�Å�o 

­Îµ®¦́��µ¦«¹�¬µ�µ��oµ��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�Á¡ºÉ°¨���µ�¦°¥Ã¦��Â¨³�ÎµÄ®o
¨´�¬�³�°�¦°¥Ã¦��̧�¹Ê��́Ê��¤¸¦µ¥�µ��µ��µ�ª·�́¥�°��Å�Ã� �µ�Â¨³�»¥�Ä�Á�º°�Á¤¬µ¥���e���«��
2009 (Zhibo, Zhang & Cui, 2009) Å�o�Îµ�µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�Ã�¥�Îµ­µ¦Ã��¼¨·�́¤��p°��·��
��·�Á°�¤µÄ�oÄ��µ¦¦́�¬µÃ�¥ª·�¸�¸�Á�oµ¦°¥Ã¦����µ��2.5 ¥¼�·���n°�1 ¨¼��µ«�rÁ���·Á¤�¦�¦µ¥�µ�
Á�}��µ¦«¹�¬µ�´Ê��o�¡�ªnµ�¼o�iª¥¥°¤¦́�ªnµ¦°¥Ã¦��̧�¹Ê��Â¨³�¨�µ¦¦́�¬µÁ�}��¸É�nµ¡°Ä�Ä�¦³�́�­¼�
¤µ���¨�µ¦ª́��³Â��Á¦ºÉ°�¦°¥Â���°µ�µ¦�´��Â¨³�ªµ¤�»n¤¨��°�¦°¥Ã¦��n°�Â¨³®¨´��µ¦¦́�¬µ
¨�¨�°¥nµ�¤¸�́¥­Îµ�´��(p < .01) Â�n¥´�Å¤n¤¸�µ¦Á�¦̧¥�Á�¸¥�Â��¤¸�¨»n¤�ª��»¤Â¨³ª́��¨°°�¤µÁ�}�
�¦·¤µ�¦�°�¦°¥Â�¨Á¡ºÉ°Ä®oÅ�o�¨�µ¦ª·�́¥Á�·��¦·¤µ��¸ÉÂ�n�°� 

Á�ºÉ°��µ�¥µ­Á�°¦°¥�r¥´���Á�}�¥µ¤µ�¦�µ�Ä��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��Â�n�µ¦Ä�o
¥µ­Á�°¦°¥�r°µ�¤¸�¨�oµ�Á�¸¥���oµ¤¸�µ¦Ä�o¥µÁ�}�Áª¨µ�µ���¼o�iª¥�µ�¦µ¥�¸ÉÅ¤n�°�­�°��n°�µ¦
¦́�¬µ�¦ª¤�¹�¤¸Ã°�µ­�µ¦Á�·�¦°¥Ã¦��ÊÎµÅ�o®¨´��µ¦¦́�¬µ��µ��¼oª·�́¥�¹�¤¸�ªµ¤­�Ä��Îµ­µ¦Ã��¼-
¨·�́¤��p°��·����·�Á°�¤µ�Îµ�µ¦«¹�¬µÁ�¦̧¥�Á�¸¥��¹��¦³­·��·£µ¡�µ¦¦́�¬µ�´�¥µÅ�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��r�Ã�¥ª·�¸�¸�Á�oµ¦°¥Ã¦� Ã�¥�́Ê�­¤¤�·�µ��µ¦ª·�́¥ªnµ�µ¦¦́�¬µ�oª¥�µ¦�¸�­µ¦����������
Ã��¼¨·�́¤��p°��·����·�Á°�Ä®o�¨�µ¦¦́�¬µ�¸ÉÅ¤nÂ���nµ��µ�ª·�¸¤µ�¦�µ� Â¨³�oµ�µ¦¦́�¬µ�oª¥­µ¦
Ã��¼¨·�́¤��p°��·����·�Á°Å�o�¨�̧��µ�ªnµ�µ¦¦́�¬µ�oª¥ª·�¸�̧Ê�³­µ¤µ¦�Ä�oÁ�}��µ�Á¨º°�®�¹É�Ä��µ¦
¦́�¬µ¦°¥Â�¨Á�}��¼��n°Å� 



 

 
���¸É�3 

ª·�¸�µ¦�ÎµÁ�·��µ¦ª·�́¥ 

3.1 ¦³Á�̧¥�ª·�̧ª·�´¥ 

3.1.1 �¦³�µ�¦Â¨³�¨»n¤�´ª°¥nµ� 
°µ­µ­¤´�¦�»�¦µ¥�¸É¤¸¦°¥Â�¨Á�}��¼� 

3.1.2 �¦³�µ�¦�̧ÉÄ�oÄ��µ¦«¹�¬µ 
  °µ­µ­¤´�¦Á¡«�µ¥Â¨³®�·��°µ¥»¦³®ªnµ��18-65��e��¸É¤¸¦°¥Â�¨Á�}��¼��Ã�¥¤¸�¦³ª́�·Å�o¦́�
�µ¦�nµ�́�®¦º°Å�o¦́��µ�Á�È�¤µ�n°��¸É�³Á�·�¦°¥Â�¨Á�}��¼��́��¨nµª 

3.1.3 �¨»n¤�´ª°¥nµ��̧ÉÄ�oÄ��µ�ª·�´¥ 
°µ­µ­¤´�¦�¸ÉÅ�o¦́��µ¦ª·�·��´¥ªnµÁ�}�¦°¥Â�¨Á�}��¼��¸ÉÁ�oµ¤µ¦́��µ¦¦́�¬µ�¸ÉÃ¦�¡¥µ�µ¨

¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦� 

3.1.4 �µ¦�Îµ�ª���µ��´ª°¥nµ� 
��µ��°��¨»n¤�́ª°¥nµ� (Cochran, 1977; ­»¤µ¨¸�­·�®�·¥¤, �����)� 
 

 

                            n0  = 2

2
2/

4d

Z      

n0  = �Îµ�ª��¦³�µ�µ¦�¸É�o°��µ¦«¹�¬µ 
  z (�nµ�z-score �¸É�ªµ¤�nµ�³Á�}��á/2) = 1.96 

d (�ªµ¤�¨µ�Á�¨ºÉ°��¸É¥°¤Ä®oÁ�·��¹Ê� 25%) = 0.25 
Å�o�nµ n0  = 15.37 ~ 16 
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�¹�Ä�o�Îµ�ª��́ª°¥nµ�°¥nµ��o°¥�16����Â�nÁ�ºÉ°��µ��¼o�iª¥°µ�Å¤n¤µ�µ¤�́��¹�Á¡·É¤�Îµ�ª�
��µ��́ª°¥nµ�°̧��20%��¹�¦ª¤Á�}��Îµ�ª��¨»n¤�́ª°¥nµ��´Ê�®¤��20 �� 

3.1.5 �´ªÂ�¦�̧É«¹�¬µ 
�́ªÂ�¦°·­¦³�Å�oÂ�n��µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á° 
�́ªÂ�¦�µ¤�Å�oÂ�n��µ¦¨�¨��°���µ�¦°¥Â�¨Á�}��¼���� 

3.1.6 ª·�¸�µ¦�ÎµÁ�·��µ¦«¹�¬µ 
3.1.6.1 «¹�¬µ®µ�o°¤¼¨Á¦ºÉ°��¸ÉÁ�¸É¥ª�o°��´��µ�ª·�́¥�Ä�Á¦ºÉ°��°��¦³�ª��µ¦�µ¦Á�·�

¦°¥Â�¨Á�}��¼��­µÁ®�»�µ¦Á�·�¦°¥Â�¨Á�}��¼���{��́¥�¦³�»o��®¨´��µ¦ª·�¸�µ¦¦́�¬µ�nµ�Ç�¦ª¤�¹�
�¨�oµ�Á�¸¥��¸É°µ�¡�Å�o 

3.1.6.2 �°°�»¤´�·�Îµ�µ¦«¹�¬µÄ�°µ­µ­¤´�¦��µ���³�¦¦¤�µ¦�¦·¥�¦¦¤Ä�¤�»¬¥r
�°�¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª� 

3.1.7 Á�¦ºÉ°�¤º°Â¨³°»��¦�r�̧ÉÄ�oÄ��µ¦ª·�´¥ 
3.1.7.1 ª́­�»�µ��´���¦¦¤�¸ÉÄ�oÁ�}�ª́­�»¡·¤¡r�µ���·��·¨·Ã�� (quadrafunctional 

vinyl polysiloxane material)  
3.1.7.2 Á�¦ºÉ°�¤º°ª́��µ¨·Á�°¦r�(caliper)� 
3.1.7.3 Á�¦ºÉ°�ª́��ªµ¤Á�o¤�°�¦°¥Ã¦��(mexameter MX 18) 
3.1.7.4 Á�¦ºÉ°�ª́��ªµ¤¥º�®¥»n���cutometer MPA 580) 
3.1.7.5 �¨o°��nµ¥¦¼� Canon ¦»n��G11 
3.1.7.6 �dÁ���r��volumetric pipette ®¦º°�transfer pipette) 
3.1.7.7 Ä�¥·�¥°¤¦́��µ¦¦́�¬µÂ¨³Á�oµ¦nª¤Ã�¦��µ¦ 
3.1.7.8 Á°�­µ¦°�·�µ¥�o°¤¼¨Â¨³�´Ê��°�Ä��µ¦ª·�́¥ 
3.1.7.9 Â���¦³Á¤·��¨�oµ�Á�¸¥�Â¨³�ªµ¤¡¹�¡°Ä�­Îµ®¦́�Â¡�¥rÂ¨³°µ­µ­¤´�¦ 

3.2 ¦¼�Â���µ¦ª·�´¥� 

�µ¦ª·�́¥Á�·��µ¦��¨°��µ��¨·�·��(clinical-trial)�Â��­»n¤���d��µ�Á�̧¥ª�(randomized 
single-blinded) 
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3.2.1 �µ¦Á¨º°��¨»n¤�´ª°¥nµ� 
°µ­µ­¤´�¦�¸É¤¸°µ¥»�18-65 �e��¸É¤¸¦°¥Â�¨Á�}��¼��Îµ�ª��20 ����¸É¤µ¦́��µ¦�¦ª��¸ÉÃ¦�¡¥µ�µ¨�

¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª���¦»�Á�¡¤®µ��¦  

3.2.2 Á���r�´�Á¨º°�°µ­µ­¤´�¦Á�oµ¦nª¤�µ¦«¹�¬µ (Inclusion criteria) 
3.2.2.1 �¦³�µ�¦°µ­µ­¤´�¦�Á¡«�µ¥Â¨³®�·��°µ¥»¦³®ªnµ��18-65��e 
3.2.2.2 ¤¸�¦³ª́�·Â¨³¨´�¬�³¦°¥Â�¨�¸ÉÁ�oµÅ�o �́É��º°¦°¥Ã¦��µ��µ¦�nµ�́��Á�n���µ¦

�nµ�́��¨µ�®�oµ°��(sternotomy) �µ¦�nµ�́��¨°��(cesarean section) ®¦º°¤¸¦°¥Ã¦��µ�­µÁ®�»Ä��È
�µ¤�°¥nµ��o°¥�2 ¦°¥Ã¦��¸É�ÎµÂ®�n�Ä�Ç��°�¦nµ��µ¥�Á�n���¦·Áª�®�oµ°��®¨´��®́ªÅ®¨n��µ���o°¤º°�
�o°«°��®́ªÁ�nµ��́É��º°�¦·Áª��¸É¤¸�ªµ¤�¹��́ª�Á®�º°�»i¤�¦³�¼��(bone prominent)�®¦º°�oµ¤�o°�n°�
(cross joint) 

3.2.2.3 Å¤nÅ�o¦́��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��oª¥ª·�¸Ä��Ç�¤µ�n°�Ä��nª��3 Á�º°� �n°�
Á�oµ¦nª¤�µ¦«¹�¬µ 

3.2.3 Á���r�µ¦Â¥�°µ­µ­¤´�¦°°��µ�Ã�¦��µ¦ª·�´¥��Exclusion criteria)  
3.2.3.1 �¼o�¸É¤¸¨´�¬�³¦°¥Â�¨Á�}��¸¨°¥�r 
3.2.3.2 ®�·��́Ê��¦¦£r®¦º°°¥¼nÄ�¦³®ªnµ�Ä®o�¤�»�¦ 
3.2.3.3 �¼o�iª¥�¸É¤¸�¦³ª́�·Ã¦�Å��Ã¦��́��Ã¦�®́ªÄ��®¦º°¤¸�{�®µÁ�¸É¥ª�´��µ 
3.2.3.4 �¼o�¸É�Îµ¨´�¤¸£µª³�µ¦�·�Á�ºÊ° Á�n���o°�Á­¸¥�¤¸�µ�Â�¨�·�Á�ºÊ° 
3.2.3.5 ¤¸�¦³ª́�·�µ¦�·�Á�ºÊ°ª́�Ã¦�®¦º°�Îµ¨´�Á�}�ª́�Ã¦� 
3.2.3.6 ¤¸�{�®µ�µ¦Â­��°°��µ�°µ¦¤�r 
3.2.3.7 ¤¸�{�®µÁ¦ºÉ°�¦³���µ�Á�·�°µ®µ¦�Á�n��Ã¦��¦³Á¡µ³°µ®µ¦� 
3.2.3.8 ¤¸�¦³ª́�·Ã¦��¦³�Îµ�́ª�Á�n���ªµ¤�́�Ã¨®·�­¼��Á�µ®ªµ� 
3.2.3.9 �¼o�¸É�Îµ¨´��³�o°�Å�o¦́��µ¦�nµ�́� 
3.2.3.10 ¤¸�¦³ª́�·�µ¦­´¤�́­�¼o�iª¥Ã¦�°̧­»�°̧Ä­�®¦º°Ã¦�®́� 
3.2.3.11 �¼o�¸É¤¸�¦³ª́�·�hypersensitivity �n°­µ¦�botulinum toxin ®¦º°�human albumin 
3.2.3.12 �¼o�iª¥�¸É¤¸�ªµ¤�·����·�°��neuromuscular junction Á�n��myasthenia gravis, 

Eaton Lambert Syndrome ¦ª¤Å��¹��¼o�iª¥�¨»n¤�myopathies  
3.2.3.13 �¼o�iª¥�¸É¤¸�{�®µÁ¨º°�°°��nµ¥�·����·�®¦º°¦́��¦³�µ�¥µ�¸É¤¸�¨�ÎµÄ®o

Á¨º°�°°�Â¨oª®¥»�¥µ��Á�n��aspirin, coumadin Á¡¦µ³°µ��ÎµÄ®oÁ�·�¦°¥�ÊÎµÁ¨º°���µ�Ä®�n�¦�
�¦·Áª��¸É�¸�¥µ 
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3.2.3.14 �¼o�iª¥�¸É�Îµ¨´�Å�o¦́��µ¦¦́�¬µ�oª¥¥µ�µ���·� �¹É�°µ�¤¸�¨�n°�µ¦°°�§��·Í�°��
botulinum toxin Á�n��¥µ�¨»n¤�aminoglycoside, penicillamine, quinine Á�}��o� 

3.2.3.15 �¼o�¸É¤¸�¦³ª́�·�ºÊ°�n°�µ¦¦́�¬µ¦°�Â�¨Á�}��¼��oª¥ª·�¸�µ¦�¸�¥µ­Á�°¦°¥�r 
3.2.3.16 �¼o�¸É¤¸�¦³ª́�·Â¡o¥µ�µ®¦º°Â¡o�ªµ¤Á¥È� (Ä�o¦³�´�°µ�µ¦�ª��µ��µ¦�¸�� 
3.2.3.17 �¼o�iª¥�¸É¤¸�¦³ª́�·Â¡oª́­�»¡·¤¡r�µ���·��·¨·Ã�� 

3.3 �́Ê��°��µ¦�ÎµÁ�·��µ�ª·�´¥ 

3.3.1 �´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�´¥ 
�´�Á¨º°��¼oÁ�oµ¦nª¤Ã�¦��µ¦ª·�́¥�µ¤�o°�Îµ®���oµ��o� 

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

Å�o¦́� 

3.3.3 ¨��µ¤¥·�¥°¤Á�oµ¦nª¤�µ¦«¹�¬µ (inform consent) 

Á¤ºÉ°�¼o�iª¥¥°¤¦́�Â¨³Á�oµÄ��¹�Ä®o¨��µ¤¥·�¥°¤Á�oµ¦nª¤�µ¦«¹�¬µ Â¨³�³�°��́ª°°��µ�
�µ¦ª·�́¥Á¤ºÉ°Ä��ÈÅ�o 

3.3.4 �´��¹��¦³ª´�·�µ¤Â��¢°¦r¤ 

3.3.4.1 �´��¹��ºÉ°��µ¤­�»¨�Á¡«��¸É°¥¼n�®¤µ¥Á¨�Ã�¦«´¡�r�Á�ºÊ°�µ�· 
3.3.4.2 �¦³ª́�·�µ¦Á�È��iª¥Ä��{��»�´��¥µ�¸É¦́��¦³�µ�Á�}��¦³�Îµ��¦»p�Á¨º°��Ã¦�

�¦³�Îµ�́ª 

3.3.4.3 ­µÁ®�»�°��µ¦Á�·�¦°¥Â�¨Á�}��¼��¦³¥³Áª¨µ�¸ÉÁ�·���µ¦¦́�¬µ�¸ÉÁ�¥Å�o¦́� 

3.3.4.4 �ÎµÂ®�n�Â¨³�Îµ�ª�¦°¥Â�¨Á�}��¼�� 
3.3.4.5 °µ�µ¦�¸ÉÁ�·��¹Ê�¦nª¤�´�¦°¥Â�¨Á�}��¼��Á�n��°µ�µ¦�ª�Â¨³�´� 

3.3.4.6 Á®�»�¨�¸É�o°��µ¦¦́�¬µ 
3.3.4.7 �¦³ª́�·�µ¦Á�·�¦°¥Â�¨Á�}��¼�Ä��¦°��¦́ª 

3.3.4.8 �¦³ª́�·�µ¦�́Ê��¦¦£rÂ¨³Ä®o�¤�»�¦ 
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3.3.5 �¦ª�¦nµ��µ¥ 
3.3.5.1 �¦ª�Â¨³�´��¹��ÎµÂ®�n�¦°¥Ã¦�� 
3.3.5.2 �¦³Á¤·�¦³�́�­¸�·ª�µ¤�Fitzpatrick skin type classification Ã�¥Â¡�¥r�¼oª·�́¥ 
3.3.5.3 �´��¹���µ�¦°¥Ã¦�Ã�¥ª́��µ¤¥µª�¸É¤µ��¸É­»�Â¨³�ªoµ�¤µ��¸É­»��Ã�¥Ä�o

Á�¦ºÉ°�¤º°ª́��µ¨·Á�°¦r 
3.3.5.4 �´��¹���µ��¦·¤µ�¦�°�¦°¥Â�¨Ã�¥Ä�oª́­�»�µ��´���¦¦¤Á�}�ª́­�»¡·¤¡r

�µ���·��·¨·Ã�� �¹É��³ª́��´Ê�®¤��3 �¦́Ê��Â¨oª®µ�nµÁ�¨¸É¥ 
3.3.5.5 ª́�­¸�°�¦°¥Ã¦��oª¥Á�¦ºÉ°� mexameter MX18 �n°��µ¦¦́�¬µÂ¨³®¨´��µ�

Å�o¦́��µ¦¦́�¬µ�¸É­´��µ®r�¸É�3, 6 Â¨³­´��µ®r�¸É�9 �µ¤¨Îµ�́� 
3.3.5.6 ª́��ªµ¤¥º�®¥»n�/�»n¤¨��°�¦°¥Ã¦��oª¥Á�¦ºÉ°��cutometer MPA580 �n°��µ¦

¦́�¬µÂ¨³®¨´��µ��µ¦¦́�¬µ�¦́Ê�­»��oµ¥��¸É­´��µ®r�¸É�0 Â¨³­´��µ®r�¸É�9 �µ¤¨Îµ�́� Ã�¥Á�¦ºÉ°�ª́�­¸��³
Â­���¨�µ¦ª́�Á�}�­¸�Îµ�(melanin index) Â¨³­¸Â���(erythema index) 

3.3.5.7 �nµ¥£µ¡�¸É�¦·Áª�¦°¥Ã¦��n°�Á�oµ¦nª¤�µ¦ª·�́¥�Â¨³®¨´��µ¦Å�o¦́��µ¦¦́�¬µ�»�
�¦́Ê��¸É­´��µ®r�¸É�3, 6 Â¨³�9 

3.3.5.8 �oµÁ�}�¦°¥Ã¦��µ��µ¦�nµ�́��Á�n���µ¦�nµ�́��¨µ�®�oµ°��(sternotomy)�®¦º°
Â�¨�nµ�́��¨°��»�¦�(Cesarean section)��³Â�n�¦°¥Ã¦�Á�}��3 ­nª��Ã�¥Áªo�­nª��¨µ��°�¦°¥Ã¦�
Åªo°¥nµ��o°¥�2.5 Á���·Á¤�¦Á¡ºÉ°�j°��´��µ¦Â¡¦n�¦³�µ¥¥µ�®¦º°¦°¥Ã¦��µ�­µÁ®�»Ä��È�µ¤�°¥nµ�
�o°¥�2 ¦°¥Ã¦��¸É�ÎµÂ®�n�Ä��Ç��°�¦nµ��µ¥�¸É°¥¼n®nµ��´�°¥nµ��o°¥�2.5 Á���·Á¤�¦�Á�n���¦·Áª�
®�oµ°��®́ªÅ®¨n��µ���o°¤º°��́É��º°�¦·Áª��¸É¤¸�ªµ¤�¹��́ª�Á®�º°�»i¤�¦³�¼��(bone prominent)�®¦º°
�oµ¤�o°�n°�(cross joint)� 

3.3.6 ­»n¤Á¨º°��µ¦¦́�¬µ 
Á¨º°��µ¦¦́�¬µªnµÁ�}��µ¦¦́�¬µ�oª¥�µ¦�¸�­Á�°¦°¥�r®¦º°�¸�­µ¦Ã��¼¨·�́¤��p°��·� ��·�

Á°�Â��­»n¤ Ã�¥Ä®o�¼o�nª¥�µ¦ª·�́¥Ã¥�Á®¦̧¥�®́ª-�o°¥�Â¨³�Îµ®��¨´�¬�³®́ª®¦º°�o°¥ªnµÁ�}��µ¦
¦́�¬µ�oª¥ª·�¸Ä��´�¦°¥Ã¦�Ä� �µ¤¨Îµ�́�¦°¥Ã¦���-¨nµ�®¦º°�oµ¥-�ªµ�Á�}��µ¦�Îµ®���µ¦�¸�¥µÄ�
�¦́Ê�Â¦��Â¨³�Îµ�µ¦¦́�¬µÂ��Á�·¤Ä�¦°¥Ã¦��́Ê��n°Á�ºÉ°����¦³�´É����µ¦ª·�́¥�� 

3.3.7 ��µ�¥µ�̧ÉÄ�o¦́�¬µÂ¨³ª·�¸�µ¦�¸� 
3.3.7.1 Å�¦Â°¤�·Ã�Ã¨� °³Á��Ã�Å��r ��µ��40 ¤·¨¨·�¦́¤�n°�¸�¸�Á�º°�µ��oª¥

�ÊÎµÁ�¨º°�¦µ«�µ�Á�ºÊ°��¸��¦·Áª��¨µ�¦°¥Ã¦�Â¨³Ä�Â�n¨³�»��¸�®nµ��´��¦³¤µ��1 Á���·Á¤�¦��»�



 
 
¨³�¦³¤µ��0.05 ¤·¨¨·¨·�¦�®¦º°
�ÎµÂ®�n���Â¨³Å¤n�¸�°°��°�¦°¥Ã¦�

3.3.7.2 ­µ¦
Á�ºÊ°Á�}��4 ¤·¨¨·¨·�¦�Ä�o�¦·¤µ�¥µ
Á­o��nµ�«¼�¥r�¨µ�Á�nµ�´��
¤·¨¨·¨·�¦� 

3.3.7.3 �µ¦¦́�¬µ�³�ÎµÁ®¤º°��´��»��¦́Ê��Ã�¥�³
�¸É�3, 6 Â¨³�¦³Á¤·��¨Ä�­´��µ®r�¸É�

3.3.8 �µ¦�·��µ¤�¨�µ¦¦́�¬µ
  °µ­µ­¤´�¦�³�o°�¤µ�·��µ¤�¨�µ¦¦́�¬µ­´��µ®r�¸É�

3.3.8.1 ª́���µ�¦°¥Ã¦�Ã�¥�µ¦Ä�o�µ¨·Á�°¦r�Ã�¥�³ª́��
�ªoµ��¸É¤µ��¸É­»� 

3.3.8.2 �´��¹���µ��¦·¤µ�¦�°�¦°¥Â�¨Ã�¥Ä�oª́­�»�µ��´���¦¦¤
Â���Îµ¨°���́�Â­��Ä�¦¼��¸É�
Ä­n�ÊÎµ¨�Ä�®¨»¤���¹��°��°�¦°¥Â�¨Â¨oªª́��¦·¤µ�¦°°�¤µÁ�}�¤·¨¨·¨·�¦��³ª́��´Ê�®¤��
Â¨oª�·��nµÁ�¨¸É¥��¹É��µ¦ª́���µ��̧Êª́�Ã�¥Â¡�¥r°̧��nµ��¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥
Â­��Ä�£µ¡�¸É�3.1 

£µ¡�̧É�

3.3.8.3 ª́�­¸�oª¥Á�¦ºÉ°�
Ä�­´��µ®r�¸É�3, 6 Â¨³�9  

¤·¨¨·¨·�¦�®¦º°��¦°¥Ã¦�¤¸­¸�¸É�¸�¨��(blanch)�(�¦³¤µ��
Â¨³Å¤n�¸�°°��°�¦°¥Ã¦� �°�Á���µ¦�¦³�µ¥�°�¥µ�³�°��µ¤¦°¥Ã¦��¸É�¸�¨�

­µ¦Ã��¼¨·�́¤��p°��·� ��·�Á°���µ��100 ¥¼�·�Á�º°�µ��oª¥�ÊÎµÁ�¨º°�¦µ«�µ�
¤·¨¨·¨·�¦�Ä�o�¦·¤µ�¥µ 2.5 ¥¼�·��n°�1 �µ¦µ�Á���·Á¤�¦�°�¦°¥Ã¦�

Á­o��nµ�«¼�¥r�¨µ�Á�nµ�´��2.5 Á���·Á¤�¦�n°�µ¦�¸�­µ¦Ã��¼¨·�́¤��p°��·� 

�µ¦¦́�¬µ�³�ÎµÁ®¤º°��´��»��¦́Ê��Ã�¥�³�́�¦́�¬µ�»��Ç
Â¨³�¦³Á¤·��¨Ä�­´��µ®r�¸É�9 Â�n�oµ¡�ªnµ¦°¥Ã¦�¥»�Å�®¤��n°��³®¥»�Ä®o�µ¦¦́�¬µ

�µ¦�·��µ¤�¨�µ¦¦́�¬µ 
°µ­µ­¤´�¦�³�o°�¤µ�·��µ¤�¨�µ¦¦́�¬µ­´��µ®r�¸É�3, 6 ,9 �Ã�¥�³�¦³Á¤·��¨�µ�

ª́���µ�¦°¥Ã¦�Ã�¥�µ¦Ä�o�µ¨·Á�°¦r�Ã�¥�³ª́��2 Â�ª��º°�

�´��¹���µ��¦·¤µ�¦�°�¦°¥Â�¨Ã�¥Ä�oª́­�»�µ��´���¦¦¤
Â���Îµ¨°���́�Â­��Ä�¦¼��¸É�5��µ��́Ê�Ä�o��dÁ���r��volumetric pipette ®¦º°�transfer pipette)
Ä­n�ÊÎµ¨�Ä�®¨»¤���¹��°��°�¦°¥Â�¨Â¨oªª́��¦·¤µ�¦°°�¤µÁ�}�¤·¨¨·¨·�¦��³ª́��´Ê�®¤��
Â¨oª�·��nµÁ�¨¸É¥��¹É��µ¦ª́���µ��̧Êª́�Ã�¥Â¡�¥r°̧��nµ��¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥

 

�̧É�3.1  �µ¦ª́���µ�¦°¥Ã¦�Ã�¥Ä�oª́­�»�µ��´���¦¦¤

ª́�­¸�oª¥Á�¦ºÉ°�ª́��ªµ¤Á�o¤�°�¦°¥Ã¦��Á�¦̧¥�Á�¸¥��n°�Â¨³®¨´��µ¦¦́�¬µ
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�¦³¤µ��0.5 ¤·¨¨·�¦́¤�n°
�°�Á���µ¦�¦³�µ¥�°�¥µ�³�°��µ¤¦°¥Ã¦��¸É�¸�¨� 

Á�º°�µ��oª¥�ÊÎµÁ�¨º°�¦µ«�µ�
�µ¦µ�Á���·Á¤�¦�°�¦°¥Ã¦� �¹É��µ¦�¦³�µ¥¥µ¤¸

 ��·�Á°�¦·¤µ��0.08 

Ç�3 ­´��µ®r�Ä�­´��µ®r
Â�n�oµ¡�ªnµ¦°¥Ã¦�¥»�Å�®¤��n°��³®¥»�Ä®o�µ¦¦́�¬µ 

Ã�¥�³�¦³Á¤·��¨�µ�  
Â�ª��º°��ªµ¤¥µª��ªµ¤

�´��¹���µ��¦·¤µ�¦�°�¦°¥Â�¨Ã�¥Ä�oª́­�»�µ��´���¦¦¤ Ä��µ¦¡·¤¡r
transfer pipette) Ä��µ¦

Ä­n�ÊÎµ¨�Ä�®¨»¤���¹��°��°�¦°¥Â�¨Â¨oªª́��¦·¤µ�¦°°�¤µÁ�}�¤·¨¨·¨·�¦��³ª́��´Ê�®¤��3 �¦́Ê�
Â¨oª�·��nµÁ�¨¸É¥��¹É��µ¦ª́���µ��̧Êª́�Ã�¥Â¡�¥r°̧��nµ��¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥ ¨´�¬�³�µ¦ª́��́�

 

ª́­�»�µ��´���¦¦¤ 

Á�¦̧¥�Á�¸¥��n°�Â¨³®¨´��µ¦¦́�¬µ



 
 

3.3.8.4 ª́��ªµ¤¥º�®¥»n�
�n°�Â¨³®¨´��µ¦¦́�¬µÄ�­´��µ®r�¸É�

3.3.8.5 �nµ¥£µ¡�¸É�¦·Áª�¦°¥Ã¦�
�µ¦Ä®o�³Â���Ã�¥�¦³Á¤·�®¨´��µ��µ¦¦́�¬µ

3.3.8.6 �´��¹��ªµ¤¦»�Â¦��°�°µ�µ¦
¦°¥Ã¦� Â���´��¹��́�Â­���µ¤£µ¡�¸É�

Pain face scale
 

£µ¡�̧É�3.3

3.3.8.7 �´��¹��µ¦�¦³Á¤·�¦°¥Â�¨Á�}�
 °¥�(telangiectasia) �µ¦Á�·��µ¦¥»��́ª�°��·ª®�́�Ã�¥¦°��
(hyperpigment) ®¦º°�¸�¨��ªnµ­¸�·ª���·�
(�oµ¤¸� 

3.3.8.8 �´��¹��ªµ¤¡¹�¡°Ä��°��¼o�iª¥�Ã�¥°µ­µ­¤´�¦
Á�¸É¥ª�o°��´��µ¦ª·�́¥��ÎµÂ��­°��µ
¦³�́��³Â���ªµ¤¡¹�¡°Ä���́��n°Å��̧Ê

Å¤n�ª�
    (0-

ª́��ªµ¤¥º�®¥»n�/�»n¤¨��°�¦°¥Ã¦��oª¥Á�¦ºÉ°�ª́��ªµ¤¥º�®¥»n��
®¨´��µ¦¦́�¬µÄ�­´��µ®r�¸É�3, 6 Â¨³�9  

�nµ¥£µ¡�¸É�¦·Áª�¦°¥Ã¦� Â¨³Ä®oÂ¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥�¦³Á¤·�Ã�¥
�µ¦Ä®o�³Â���Ã�¥�¦³Á¤·�®¨´��µ��µ¦¦́�¬µÄ�­´��µ®r�¸É�3, 6 Â¨³�9  

�´��¹��ªµ¤¦»�Â¦��°�°µ�µ¦�ª����³¦́�¬µ�¹É�®¤µ¥�¹�
Â­���µ¤£µ¡�¸É�3.2 Â¨³�3.3 

£������ 
 

£µ¡�̧É�3.2  �µ¦Ä®o�³Â���ªµ¤Á�È���³�¸�¥µ 

�¦´Ê��̧É 1 2 

Pain face scale ¦°¥Ã¦��̧É�1    
¦°¥Ã¦��̧É�2    

3.3  Â���´��¹��ªµ¤¦»�Â¦��°�°µ�µ¦�ª���³�¸�¥µÁ�oµ¦°¥Ã¦�

�´��¹��µ¦�¦³Á¤·�¦°¥Â�¨Á�}��¸ÉÁ�·��¹Ê��Á�n���µ¦Á�·�¦°¥Â���µ�Á­o�Á¨º°�
�µ¦Á�·��µ¦¥»��́ª�°��·ª®�́�Ã�¥¦°��(atrophy) ­¸�°�¦°¥Ã¦��¸ÉÁ�o¤�¹Ê��

®¦º°�¸�¨��ªnµ­¸�·ª���·�(hypopigment) °µ�µ¦Á�È�Â¨³°µ�µ¦�´��¦·Áª�¦°¥Ã¦��

�´��¹��ªµ¤¡¹�¡°Ä��°��¼o�iª¥�Ã�¥°µ­µ­¤´�¦Â¨³Â¡�¥r�
Â��­°��µ¤�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ�¸É­´��µ®r�¸É�

¦³�́��³Â���ªµ¤¡¹�¡°Ä���́��n°Å��̧Ê 

Å¤n�ª��= 0��������ª�Á¨È��o°¥�= 1���������ª�¤µ��= 2�����������ª�¤µ��̧É­»�
-1)                      (2-4)                        (5-7)                         (8
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ª́��ªµ¤¥º�®¥»n��Á�¦̧¥�Á�¸¥�

Â¨³Ä®oÂ¡�¥r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ¦ª·�́¥�¦³Á¤·�Ã�¥

��³¦́�¬µ�¹É�®¤µ¥�¹��µ��µ¦�¸�¥µÁ�oµ

 

 

3 

�¸�¥µÁ�oµ¦°¥Ã¦� 

�¸ÉÁ�·��¹Ê��Á�n���µ¦Á�·�¦°¥Â���µ�Á­o�Á¨º°�
­¸�°�¦°¥Ã¦��¸ÉÁ�o¤�¹Ê��

°µ�µ¦Á�È�Â¨³°µ�µ¦�´��¦·Áª�¦°¥Ã¦��

Â¨³Â¡�¥r�2 �nµ��¸ÉÅ¤n
�¸É­´��µ®r�¸É�9 Ã�¥Ä®o

�ª�¤µ��̧É­»� = 3 
8-10)  
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 (-2) = Å¤n¡°Ä�¤µ� 
 �-�� = Å¤n¡°Ä�Á¨È��o°¥ 
 ����  = Å¤n¦¼o­¹�°³Å¦ 
 ����  = ¡°Ä�Á¨È��o°¥ 
 ����  = ¡°Ä�¤µ� 

3.3.9 �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�̧�°�
°µ­µ­¤´�¦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
°µ­µ­¤´�¦�³�Îµ�µ¦�·��µ¤�¨�µ�°µ­µ­¤´�¦�»���Ä��»��¦́Ê��¸É¤µ�Îµ�µ¦¦́�¬µ�®µ�¤¸�¨�oµ�Á�¸¥�
°ºÉ�Ç��¸ÉÁ�·��¹Ê�£µ¥®¨´��°µ­µ­¤´�¦­µ¤µ¦�°°��µ��µ¦ª·�́¥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¦ª·�́¥�̧Ê 

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

3.3.10 �µ¦Á�È�¦ª�¦ª¤�o°¤¼¨��Data collection) 
  Â¡�¥r�¼oª·�́¥Á�}��¼oÁ�È��o°¤¼¨��nµ¥£µ¡��´��¹��o°¤¼¨¨�Ä�Â��¢°¦r¤ 

      Â¡�¥r�2 �nµ��¸ÉÅ¤n¤¸­nª�Á�¸É¥ª�o°�Ä��µ�ª·�́¥�¦³Á¤·��¨�µ¦¦́�¬µÄ��oµ��nµ��Ç��µ¤Â��
�¦³Á¤·�Ä�­´��µ®r�¸É�3, 6 Â¨³�9  
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3.4 �µ¦ª·Á�¦µ³®r�o°¤¼¨ 

3.4.1 �µ¦�¦³Á¤·��¨ 
3.4.1.1 ª́��¦·¤µ�¦�n°�Â¨³®¨´��µ¦¦́�¬µ�Ã�¥ª́��¦·¤µ�¦�µ��µ¦Ä�o ª́­�»�µ� 

�´���¦¦¤�¸ÉÄ�oÁ�}�ª́­�»¡·¤¡r�µ���·��·¨·Ã�� 
3.4.1.2 �¦³Á¤·���µ�¡ºÊ��¸É�°�¦°¥Ã¦�Ã�¥Ä�oÁ�¦ºÉ°�¤º°�µ¦r¨·Á�°¦r 
3.4.1.3 �¦³Á¤·�­¸�°�¦°¥Ã¦��oª¥Á�¦ºÉ°�ª́� mexameter MX18 
3.4.1.4 �¦³Á¤·��ªµ¤�»n¤�°�¦°¥Ã¦��oª¥Á�¦ºÉ°�ª́� cutometer MPA580 
3.4.1.5 �¦³Á¤·�£µª³Â�¦��o°��Â¨³�ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��°�

°µ­µ­¤´�¦�µ�Â��­°��µ¤ 

3.4.2 ­�·�·�̧ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨  
­�·�·�¸ÉÄ�oÄ��µ¦ª·Á�¦µ³®r�o°¤¼¨ �­»¤µ¨¸�­·�®�·¥¤, ������ 

3.4.2.1 ª·Á�¦µ³®r�o°¤¼¨�´ÉªÅ�Ã�¥Ä�o­�·�·Á�·�¡¦¦��µ�Å�oÂ�n��Îµ�ª��¦o°¥¨³��nµÁ�¨¸É¥�
Â¨³�nµÁ�¸É¥�Á��¤µ�¦�µ� 

3.4.2.2 ª·Á�¦µ³®r�o°¤¼¨�¦·¤µ�¦�¸É¨�¨��n°�Â¨³®¨´��µ¦¦́�¬µÃ�¥Ä�o�Paired t-test 
®¦º°�Wilcoxon Signed Ranks Test ��­°��ªµ¤Â���nµ��nµÁ�¨¸É¥�°��¦·¤µ�¦�¡ºÊ��¸É��ªµ¤�»n¤�
¥º�®¥»n��­¸�°�¦°¥Ã¦��(¦°¥�ÎµÂ¨³¦°¥Â�����¸ÉÁ�¨¸É¥�Â�¨��n°�Â¨³®¨´��µ¦��¨°�£µ¥Ä��¨»n¤ 

1. Paired t-test Á¤ºÉ°¤¸�µ¦�¦³�µ¥�́ª�°��o°¤¼¨���·®¦º°� 
2. Wilcoxon Signed Ranks Test Á¤ºÉ°�µ¦�¦³�µ¥�́ª�°��o°¤¼¨Å¤n���· 

3.4.2.3 ª·Á�¦µ³®r�o°¤¼¨�¦·¤µ�¦�¸É¨�¨��n°�Â¨³®¨´��µ¦¦́�¬µÃ�¥Ä�o�Independentt-
test ®¦º°�Mann-Whitney U test ��­°��ªµ¤Â���nµ��nµÁ�¨¸É¥�°��¦·¤µ�¦¡ºÊ��¸É��ªµ¤�»n¤�¥º�®¥»n��
­¸�°�¦°¥Ã¦��(¦°¥�ÎµÂ¨³¦°¥Â�����¸ÉÁ�¨¸É¥�Â�¨��n°�Â¨³®¨´��µ¦��¨°�£µ¥Ä��¨»n¤Â¨³
¦³®ªnµ��¨»n¤ 

1. T-test Á¤ºÉ°¤¸�µ¦�¦³�µ¥�́ª�°��o°¤¼¨���·®¦º°� 
2. Mann-Whitney U Test Á¤ºÉ°�µ¦�¦³�µ¥�́ª�°��o°¤¼¨Å¤n���·  

3.4.2.4 �¦³Á¤·��ªµ¤¡¹�¡°Ä��¨�µ¦¦́�¬µÄ�­´��µ®r�¸É�9 ®¨´��µ¦¦́�¬µÂ�n¨³��·�
Ã�¥Ä�o Mann-Whitney U Test 
 



 

 
���¸É�4 

�¨�µ¦ª·�́¥ 

4.1 �»�΅�¬�³�°��¦³�µ�¦ 

�¼o�iª¥Â�¨Á�}��¼��¸ÉÁ�oµ¦nª¤Ã�¦��µ¦�´Ê�®¤��Á¤ºÉ°Á¦·É¤�µ¦«¹�¬µ¤¸�Îµ�ª��´Ê�®¤��20 ¦µ¥�
Á�}��¼o�¸ÉÁ�oµ¤µ¦́��µ¦¦́�¬µÄ�Â����¼o�iª¥�°��°�Ã¦�¡¥µ�µ¨¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��´Ê�®¤��
Ã�¥Á¦·É¤�́Ê�Â�nÁ�º°�¤·�»�µ¥��2553 �¹�Á�º°��»¤£µ¡´��r�2554 Ã�¥¤¸�¼o�iª¥�Îµ�ª��2 ¦µ¥Å¤nÅ�o¤µ¦́�
�µ¦¦́�¬µ�n°Á�ºÉ°��Á�ºÉ°��µ��µ¦Á�·��µ�Å¤n­³�ª��1 ¦µ¥�Â¨³¤¸°µ�µ¦Á�È���³�¸�¥µ�1 ¦µ¥��¹�Å�o�́�
°°��µ��µ¦«¹�¬µ�Á®¨º°�¼o�iª¥�¸ÉÁ�oµ¦nª¤­»��oµ¥�´Ê�®¤��18 ¦µ¥��µ¦��¨°��ÎµÄ��¼o�iª¥¦µ¥Á�̧¥ª�´��
Â�n�¦°¥Ã¦�Á�}��2 ¦°¥�¦°¥Ã¦�®�¹É��Îµ�µ¦¦́�¬µ�oª¥�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�°̧�¦°¥Ã¦�
®�¹É��¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r� 

�µ��Îµ�ª��¼o�iª¥�´Ê�®¤��18 ¦µ¥��¦³�°��oª¥Á¡«�µ¥�6 ¦µ¥�Á¡«®�·��12 ¦µ¥��·�Á�}�
°́�¦µ­nª��µ¥�: ®�·��Á�nµ�´��1 : 3 (£µ¡�¸É�4�1���¼o�iª¥�´Ê�®¤�Å¤n¤¸Ã¦��¦³�Îµ�́ª�Å¤n¤¸¥µÄ��¸É¦́��¦³�µ�
Á�}��¦³�Îµ� 

 

£µ¡�̧É�4.1  Á¡«�°��¼o�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µ�´Ê�®¤� 

°µ¥»�°��¼o�iª¥�Ã�¥Á�¨¸É¥Á�nµ�´��29.0 �e�Ã�¥°µ¥»�¸É¤µ��¸É­»��º° 58 �eÂ¨³�o°¥�¸É­»��º°�21 �e�
Ã�¥�nª�°µ¥»�¸É¡�¤µ��¸É­»�°¥¼nÄ��nª�°µ¥»�20 �¹��29 �e��£µ¡�¸É�4.1� 
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£µ¡�̧É 4.2 �°µ¥»�°��¼o�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µ�´Ê�®¤� 

�µ��µ¦Á�È��o°¤¼¨�oµ�°µ�¸¡�°��¼o�iª¥­nª�Ä®�n¤¸°µ�¸¡¡�́��µ��¦·¬´�Á°�����·�Á�}�¦o°¥¨³�
38.88 ¦°�¨�¤µ�º°��¨»n¤�¦³�µ�¦�¸É¤¸°µ�¸¡¡�́��µ��°�¦́��¦́�¦µ��µ¦��Îµ�»¦�·�­nª��́ª�Â¨³
�́�Á¦̧¥���́�«¹�¬µ��Îµ�ª�Á�nµ�´���·�Á�}�¦o°¥¨³11.11 ­nª��¸ÉÁ®¨º°¤¸°µ�¸¡¦́��oµ��¡�́��µ�
¦́�ª·­µ®�·��Â¨³¡�́��µ�¤®µª·�¥µ¨´¥��Îµ�ª�Á�nµ�´��·�Á�}�¦o°¥¨³�5.55 Â­��¦µ¥¨³Á°̧¥�Á�}�
Â��£¼¤·Â�n��µ¤£µ¡�¸É 4.3 

 

£µ¡�̧É 4.3  °µ�¸¡�°��¼o�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µ�´Ê�®¤� 

¨´�¬�³­¸�·ª�(skin type) �°��¼o�iª¥�¹É�Â¥��µ¤®¨´�Á���r�°��Fitzpatrick Å�oÂ�n�ÅªoÁ�}��6 
�¨»n¤�Å�oÂ�n�­¸�·ª��·��¸É�1, 2, 3, 4, 5 Â¨³�6 Ä��¨»n¤�¼o�iª¥�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µÄ��¦́Ê��̧Ê¤¸­¸�·ª�́��̧Ê�­¸�·ª
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��·��¸É�2�(skin type II) �Îµ�ª��1 ¦µ¥���·��¸É�3 (skin type III) �Îµ�ª��5 ¦µ¥���·��¸É�5  (skin type IV) 
Â¨³��·��¸É�6�(skin type V) �Îµ�ª��6 ¦µ¥��́�Â­��Á�}�¦o°�¨³�µ¤Â��£¼¤·��£µ¡�¸É�4.4� 

 

£µ¡�̧É 4.4 ���·��°�­¸�·ª�°��¼o�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µ�´Ê�®¤� 

­nª��¨»n¤Á¨º°��°��¼oÁ�oµ¦nª¤�µ¦«¹�¬µÅ�o¡�ªnµ��¨»n¤Á¨º°��A ¤¸�Îµ�ª��5 ¦µ¥��¨»n¤Á¨º°��B ¤¸
�Îµ�ª��4 ¦µ¥��¨»n¤Á¨º°��AB ¤¸�Îµ�ª��2 ¦µ¥ Â¨³�¨»n¤Á¨º°��O ¤¸�Îµ�ª��7 ¦µ¥��·�Á�}�¦o°¥¨³�́�
Â­���µ¤Â��£¼¤·��£µ¡�¸É����� 

 

£µ¡�̧É 4.5 ��¨»n¤Á¨º°��°��¼o�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µ�´Ê�®¤� 

  �µ��µ¦�´��¦³ª́�·�¦°��¦́ª�¡�ªnµ�¼oÁ�oµ¦nª¤�µ¦ª·�́¥¤¸�¦³ª́�·Â�¨Á�}��¼�Ä��¦°��¦́ª
�Îµ�ª��11 ¦µ¥�Â¨³Å¤n¤¸�¦³ª́�·�¦°��¦́ªÁ�}�¦°¥Â�¨Á�}��¼���Îµ�ª��7 ¦µ¥��·�Á�}�¦o°¥¨³�́�
Â­���µ¤Â��£¼¤·�(£µ¡�¸É�4.6� 
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£µ¡�̧É�4.6  �µ¦¤¸�¦³ª́�·�¦°��¦́ªÁ�}�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤�µ¦«¹�¬µ 

­nª�­µÁ®�»�µ¦Á�·�¦°¥Â�¨Á�}��¼�¡�ªnµÁ�·��µ�°»�´�·Á®�»¤µ��¸É­»���Îµ�ª��8 ¦µ¥�
¦°�¨�¤µ�º°Á�·��µ�¦°¥­·ª��Îµ�ª��6�¦µ¥�¦°¥Â�¨�nµ�́���Îµ�ª��2 ¦µ¥�¦°¥­´�Â¨³¦°¥�¸ÉÅ�o¦́�
ª́��¸�Á�}��Îµ�ª�Á�nµ�´���º°�1 ¦µ¥��́�Â­���µ¤Â��£¼¤·�(£µ¡�¸É�4�7� 

 

£µ¡�̧É�4.7  ­µÁ®�»�°��µ¦Á�·�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤�µ¦«¹�¬µ 

­Îµ®¦́�¦³¥³Áª¨µ�µ¦Á�·�¦°¥Â�¨Á�}��¼��n°�Á�oµ¦nª¤�µ¦«¹�¬µ���¦³�´É�¤µ¦́��µ¦¦́�¬µ�
¤¸¦³¥³Áª¨µ�́Ê�Â�n�1 �e��¹��33 �e�Ã�¥�nª�Áª¨µ�¸É¡�¤µ��¸É­»��º°��nª�Áª¨µ�1-5 �e��Îµ�ª��12 ¦µ¥�
¦°�¨�¤µ�º°�¤µ��ªnµ�10 �e��Îµ�ª��4 ¦µ¥�Â¨³�6-10 �e��Îµ�ª��2 ¦µ¥��́�Â­���µ¤Â��£¼¤·�(£µ¡�¸É 4�8� 
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£µ¡�̧É 4.8 ¦³¥³Áª¨µ�µ¦Á�·�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤�µ¦«¹�¬µ 

�µ��µ¦�¦ª�¦nµ��µ¥¡�ªnµ�ÎµÂ®�n��¸ÉÁ�·�¦°¥Â�¨Á�}��¼�¤´�Á�}��¦·Áª��¸É¤¸�ªµ¤�¹��́ª�
Â¨³¤¸�¦³ª́�·�µ¦Å�o¦́��µ�Á�È�®¦º°¤¸¦°¥Â�¨¤µ�n°���¹É��µ¦«¹�¬µ�̧Ê¡�ªnµ�¼o�¸ÉÁ�nµ¦nª¤�µ¦«¹�¬µ¤¸
¦°¥Â�¨Á�}��¼��¦·Áª�®�oµ°�¤µ��¸É­»���Îµ�ª��5�¦µ¥�¦°�¨�¤µ�º°��o°¤º°Â¨³Â����Îµ�ª��4�¦µ¥�
�¸É®́ªÅ®¨n��Îµ�ª��3 ¦µ¥��°��µ��̧Ê¥´��¦ª�¡�¦°¥Ã¦��¦·Áª�®¨´���nµ��o°«°��®́ªÁ�nµ�Á�oµ��µ��
�ÎµÂ®�n��o��µÂ¨³�o°��o°¥��¹É�Á�·��µ��µ¦�nµ�́� 

­nª�Á®�»�¨�¸ÉÁ�oµ¤µ¦́��µ¦¦́�¬µ­nª�Ä®�n�́Ê���º°��o°��µ¦Ä®o¦°¥Â�¨¥»�¨��Á¡ºÉ°�ªµ¤
­ª¥�µ¤Á¡¦µ³­nª�¤µ�Á�}��¦·Áª��¸É°¥¼n�°�¦n¤�oµ�¤¸�Îµ�ª��17 ¦µ¥�Â¨³¤¸�Îµ�ª��1 ¦µ¥��¸É�o°��µ¦
¨�°µ�µ¦�´�Â¨³Á�È�Â�¨� 

�µ��µ¦ª́���µ��°�¦°¥Â�¨�¡�ªnµ¤¸��µ�¦°¥Â�¨Â���nµ��´��­nª�¤µ�¤¸��µ�¦°¥
�n°��oµ�Á¨È����µ��¦·¤µ�¦�o°¥�ªnµ�0.5 ¨���¤��Îµ�ª��22 ¦µ¥��·�Á�}�¦o°¥¨³�61.11 �́�Â­���µ¤
Â��£¼¤·��£µ¡�¸É�4.8) 
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£µ¡�̧É 4.9  ��µ��¦·¤µ�¦¦°¥Â�¨�°��¼o�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µ�´Ê�®¤� 

4.2 �¨�µ¦��¨°�Â¨³ª·Á�¦µ³®r�o°¤¼¨ 

�µ¦��­°��ªµ¤Â���nµ��¸É�¦³�µ�¦¤¸�µ¦Â��Â��Â�����·®¦º°Ä�¨oÁ�¸¥����·�Ã�¥�´ÉªÅ�
�³Ä�o­�·�·¡µ¦µ¤·Á�°¦r��º°�Z ®¦º°�t ®¦º°�F Á�}��́ª­�·�·Ä��µ¦��­°��Â�n�oµ�¦³�µ�¦¤¸�µ¦Â��Â��
Â��Å¤n���·�Â¨³�́ª°¥nµ�¤¸��µ�Á¨È��³Å¤n­µ¤µ¦�Ä�o�µ¦��­°��¸ÉÄ�o¡µ¦µ¤·Á�°¦rÅ�o��¹��o°�Ä�o
ª·�¸�µ¦��­°��¸ÉÁ¦̧¥�ªnµ�Non-Parametric Test �¹É��¦³�µ�¦¤¸�µ¦Â��Â��Â��Å¤n���·®¦º°Å¤n�¦µ�
�µ¦Â��Â���Â¨³�́ª°¥nµ�¤¸��µ�Á¨È���Ã�¥�´ÉªÅ�®¤µ¥�¹��ÉÎµ�ªnµ�30 �́ª°¥nµ���� 

Á�ºÉ°��µ��µ¦��­°��̧Ê�Ä�o®�nª¥�́ª°¥nµ� 18 �� Ã�¥Â�n¨³®�nª¥��¨°��Îµ�µ¦��­°�
�´Ê�®¤��9 ­´��µ®r�Ã�¥ª́��¨�»��Ç�3 ­´��µ®r��¹�Á¨º°�Ä�o�µ¦��­°��ªµ¤Â���nµ��oª¥�Wilcoxon 
Singed Rank Test  

¦¼�Â��­¤¤�·�µ� 
­¤¤�·�µ�Ä��µ¦��­°� 
H0 : �µ¦¦́�¬µ�´Ê�­°��¨»n¤Ä®o�¨�µ¦¦́�¬µÅ¤nÂ���nµ��´� 
H1 : ��µ¦¦́�¬µ�´Ê�­°��¨»n¤Ä®o�¨�µ¦¦́�¬µÂ���nµ��´�  
�¨�µ¦Á�¦̧¥�Á�¸¥��{��́¥�¸É¤¸�¨�n°�µ¦¦́�¬µÄ��¼o�iª¥�´Ê��2 �¨»n¤ 
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4.2.1 °µ¥»�°��¼o�iª¥ 
�¼o�iª¥�´Ê�®¤�¤¸°µ¥»¦³®ªnµ��21 �¹��58 �e�¤¸�nµÁ�¨¸É¥Á�nµ�´��29.00 �e��nµÁ�¸É¥�Á��¤µ�¦�µ�

Â¨³�nµ¤´�¥�µ��́�Â­���µ¤�µ¦µ��¸É�4.1 

4.2.2 ¦³¥³Áª¨µ�̧É¤¸�ºÉ� 
�¼o�iª¥�´Ê�®¤��18 ¦µ¥�¤¸�nª�¦³¥³Áª¨µ�µ¦Á�·�¦°¥Â�¨°¥¼n¦³®ªnµ��12 Á�º°���¹��396 Á�º°��

Ã�¥¤¸�nµÁ�¨¸É¥�¸É�118.16�Á�º°���nµÁ�¸É¥�Á��¤µ�¦�µ�Â¨³�nµ¤´�¥�µ��́�Â­���µ¤�µ¦µ��¸É���� 

�µ¦µ��̧É�4.1  °µ¥»�°��¼o�iª¥ 

 �¼oÁ�oµ¦nª¤�µ¦«¹�¬µ�́Ê�®¤� 
�Îµ�ª������ 18 
°µ¥»���e� 21-58 
�nµÁ�¨¸É¥ 29.00 
�nµÁ�¸É¥�Á��¤µ�¦�µ� 5.32 
�nµ¤´�¥�µ� 27.00 

�µ¦µ��̧É 4.2  ¦³¥³Áª¨µ�¸ÉÁ�}�¦°¥Â�¨Á�}��¼� 

 �¼oÁ�oµ¦nª¤�µ¦«¹�¬µ�́Ê�®¤� 
�Îµ�ª������ 18 
�nª�¦³¥³Áª¨µ��Á�º°�� 18-396 
�nµÁ�¨¸É¥ 118.16 
�nµÁ�¸É¥�Á��¤µ�¦�µ� 86.51 
�nµ¤´�¥�µ� 102.55 
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4.2.3 ��µ��¦·¤µ�¦¦°¥Â�¨ 
�¼o�iª¥�´Ê�®¤��³Å�o¦́��µ¦ª́���µ��¦·¤µ�¦¦°¥Â�¨�n°�Å�o¦́��µ¦¦́�¬µ��¦·¤µ�¦Á¦·É¤�o�

�°��¼o�iª¥�´Ê��2 �¨»n¤�¤¸��µ�Á¨È��¸É­»��́Ê�Â�n�0.11 ¨���¤���¹���µ�Ä®�n�¸É­»��3.3 ¨���¤���¹É�¤¸
�nµÁ�¨¸É¥°¥¼n�¸É�0.75 ¨���¤��Â¨³�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��0.83� 

Á¤ºÉ°�ÎµÂ��Á�}��2 �¨»n¤��¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°��³¤¸��µ�
�¦·¤µ�¦¦³®ªnµ��0.11 �¹��2.80�¨���¤��¤¸�nµÁ�¨¸É¥°¥¼n�¸É�0.62�¨���¤��Â¨³¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ� 0.72 
­nª��¨»n¤�¼o�iª¥�¸É�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¤¸��µ��¦·¤µ�¦¦³®ªnµ��0.14 �¹��3.30 ¨���¤��
¤¸�nµÁ�¨¸É¥°¥¼n�¸É�0.88�¨���¤��Â¨³¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��0.93��́�Â­���µ¤�µ¦µ��¸É 4.3 

�µ¦µ��̧É 4�3���¦·¤µ�¦Á¦·É¤�o��°�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤«¹�¬µ�´Ê��2 �¨»n¤ 

 �¼oÁ�oµ¦nª¤
�µ¦«¹�¬µ 

�¨»n¤�̧ÉÅ�o¦́��µ¦¦́�¬µ 
BTX A TA 

�Îµ�ª������ 36 18 18 
��µ��¦·¤µ�¦¦°¥Â�¨�n°��µ¦¦́�¬µ  
(¨���¤�� 

0.11-3.30 0.11-2.80 0.14-3.30 

�nµÁ�¨¸É¥ 0.75 0.62 0.88 
�nµÁ�¸É¥�Á��¤µ�¦�µ� 0.83 0.72 0.93 
�nµ¤´�¥�µ� 0.37 0.32 0.45 

�µ��o°¤¼¨�³Á®È�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°���µ�
�¦·¤µ�¦�°�¦°¥Â�¨Á�}��¼�°¥¼n¦³®ªnµ��0.11-2.8 ¨���¤��¤¸�nµÁ�¨¸É¥°¥¼n�¸É�0.62 ¨���¤��Â¨³¤¸�nµ
Á�¸É¥�Á��¤µ�¦�µ�Á�nµ�´� 0.72�­nª��¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�
�³¤¸��µ��¦·¤µ�¦¦³®ªnµ��0.14 �¹��3.3 ¨���¤��¤¸�nµÁ�¨¸É¥°¥¼n�¸É�0.88 ¨���¤��Â¨³¤¸�nµÁ�¸É¥�Á��
¤µ�¦�µ�Á�nµ�´��0.93 

4.2.4 ��µ�¡ºÊ��̧É¦°¥Â�¨ 
�¼o�iª¥�»�¦µ¥�³Å�o¦́��µ¦ª́��ªµ¤�ªoµ���ªµ¤¥µª�°�¦°¥Â�¨�Ã�¥Ä�oÁ�¦ºÉ°�¤º°ª́� 

�µ¨·Á�°¦r�Â¨oª�Îµ¤µ�Îµ�ª�Á�}�¡ºÊ��¸É�°�¦°¥Ã¦���µ��o°¤¼¨¡�ªnµ¡ºÊ��¸ÉÁ¦·É¤�o��°�¦°¥Â�¨Á�}��¼�
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�°��¼o�iª¥�´Ê�®¤�°¥¼nÄ��nª�¦³®ªnµ��50.20 �¹��1,114.09��¦��¤��¤¸�nµÁ�¨¸É¥�347.13 �¦��¤��¤¸�nµ
Á�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��363.08  

Á¤ºÉ°�ÎµÂ��Á�}��2 �¨»n¤��¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°��³¤¸��µ�¡ºÊ��¸É
¦³®ªnµ��50.20 �¹��1,114.09��¦��¤��¤¸�nµÁ�¨¸É¥°¥¼n�¸É�306.59��¦��¤��Â¨³¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�
Á�nµ�´� 366.89 ­nª��¨»n¤�¼o�iª¥�¸É�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¤¸��µ�¡ºÊ��¸É¦³®ªnµ��89.50 
�¹��1,170.94 �¦��¤��¤¸�nµÁ�¨¸É¥°¥¼n�¸É�387.68��¦��¤��Â¨³¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��365.13 
�́�Â­���µ¤�µ¦µ��¸É�4.4 

�µ¦µ��̧É 4.4  ��µ�¡ºÊ��¸ÉÁ¦·É¤�o��°�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤«¹�¬µ�´Ê��2 �¨»n¤ 

 
�¼oÁ�oµ¦nª¤�µ¦«¹�¬µ 

�¨»n¤�̧ÉÅ�o¦́��µ¦¦́�¬µ 
BTX A TA 

�Îµ�ª������ 36 18 18 
��µ�¡ºÊ��¸É¦°¥Â�¨�n°��µ¦¦́�¬µ  
(�¦��¤�� 

50.20-1,114.09 50.20-1,114.09 89.50-1,170.94 

�nµÁ�¨¸É¥ 347.13 306.59 387.68 
�nµÁ�¸É¥�Á��¤µ�¦�µ� 363.08 366.89 365.13 
�nµ¤´�¥�µ� 188.23 167.05 195.24 

4.2.5 �nµ�ªµ¤�»n¤��pliability) 
�¼o�iª¥�´Ê�®¤��³Å�o¦́��µ¦ª́���µ��nµ�ªµ¤�»n¤ �oª¥Á�¦ºÉ°��cutometer MPA580��n°�Å�o¦́�

�µ¦¦́�¬µ��¹É��³�Îµ�µ¦ª́��nµÄ�Â�n¨³¦°¥Ã¦��¦°¥Ã¦�¨³�3 �¦́Ê��Â¨oª�Îµ¤µ®µ�nµÁ�¨¸É¥ 
Á¤ºÉ°Á¦·É¤�µ¦«¹�¬µ¤¸�µ¦ª́��nµ�ªµ¤�»n¤Á¦·É¤�o��°��´Ê��2 �¨»n¤�µ¦ª·�́¥��º°�¨»n¤�¸ÉÅ�o¦́��µ¦

¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°��´�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¤¸�nµÁ�¨¸É¥°¥¼n�¸É�0.5339 
Â¨³�0.5200 �µ¤¨Îµ�́��Á¤ºÉ°�ÎµÂ��Â�n¨³�¨»n¤�µ¦«¹�¬µÅ�o�nµÁ�¸É¥�Á��¤µ�¦�µ�Â¨³�nµ¤´�¥�µ� 
�¨�́�Â­���µ¤�µ¦µ��¸É���5� 
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�µ¦µ��̧É���5 ��nµ�ªµ¤�»n¤Á¦·É¤�o��°�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤«¹�¬µ�´Ê��2 �¨»n¤ 

 �¨»n¤�̧ÉÅ�o¦́��µ¦¦́�¬µ 
BTX A TA 

�Îµ�ª������ 18 18 
�nµÁ�¨¸É¥ 0.5339 0.5200 
�nµÁ�¸É¥�Á��¤µ�¦�µ� 0.0961 0.0915 
�nµ¤´�¥�µ� 0.5296 0.5248 

4.2.6 ­¸�°�¦°¥Ã¦� 
�¼o�iª¥�´Ê�®¤��³Å�o¦́��µ¦ª́��nµ�ªµ¤Á�o¤�°�­¸�(melanin index) Â¨³�nµ�ªµ¤Â���(erythema 

index) �n°�Å�o¦́��µ¦¦́�¬µ� 
4.2.6.1 �nµ�ªµ¤Á�o¤�°�­¸�(melanin index)  

 Á¤ºÉ°Á¦·É¤�µ¦«¹�¬µ¤¸�µ¦ª́��nµ�ªµ¤Á�o¤­ ̧�°��´Ê��2 �¨»n¤��º°�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼
¨·�́¤��p°��·����·�Á°��´�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��¹É�¤¸�nµÁ�¨¸É¥�ªµ¤Á�o¤­¸°¥¼n�¸É�312.86 Â¨³�
307.77��µ¤¨Îµ�́���nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��117.10�Â¨³ 117.89 �µ¤¨Îµ�́���Â¨³Á¤ºÉ°�ÎµÂ��Â�n¨³
�¨»n¤�µ¦«¹�¬µÅ�o�nµÁ�¸É¥�Á��¤µ�¦�µ�Â¨³�nµ¤´�¥�µ���¨�́�Â­��Ä��µ¦µ��¸É�4.6 

�µ¦µ��̧É�4.6���nµ�ªµ¤Á�o¤­¸Á¦·É¤�o��°�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤«¹�¬µ�´Ê��2 �¨»n¤ 

 �¨»n¤�̧ÉÅ�o¦́��µ¦¦́�¬µ 
BTX A TA 

�Îµ�ª������ 18 18 
�nµÁ�¨¸É¥ 312.86 307.77 
�nµÁ�¸É¥�Á��¤µ�¦�µ� 117.10 117.89 
�nµ¤´�¥�µ� 275.66 255.54 
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4.2.6.2 �nµ�ªµ¤Â���(erythema index) 
 Á¤ºÉ°Á¦·É¤�µ¦«¹�¬µ¤¸�µ¦ª́��nµ�ªµ¤Â���°��´Ê��2 �¨»n¤��º°�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã�

�¼¨·�́¤��p°��·����·�Á°��´�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��¹É�¤¸�nµÁ�¨¸É¥°¥¼n�¸É�386.35 Â¨³�375.84 
�µ¤¨Îµ�́� �nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��105.85 Â¨³�114.17 �µ¤¨Îµ�́���́�Â­���µ¤�µ¦µ��¸É���7 

�µ¦µ��̧É���7���nµ�ªµ¤Â��Á¦·É¤�o��°�¦°¥Â�¨Á�}��¼��°��¼oÁ�oµ¦nª¤«¹�¬µ�´Ê��2 �¨»n¤ 

 �¨»n¤�̧ÉÅ�o¦́��µ¦¦́�¬µ 
BTX A TA 

�Îµ�ª������ 18 18 
�nµÁ�¨¸É¥ 386.35 375.84 
�nµÁ�¸É¥�Á��¤µ�¦�µ� 105.85 114.17 
�nµ¤´�¥�µ� 377.33 334.16 

4.3 �¨�µ¦«¹�¬µÁ�¦̧¥�Á�̧¥�΅�¬�³�Â¨³°µ�µ¦�°�¦°¥Â�¨Á�}��¼�£µ¥®΅��µ¦¦́�¬µ 

4.3.1 ��¦·¤µ�¦�°�¦°¥Â�¨Á�}��¼� 
�¦·¤µ�¦�°�¦°¥Â�¨Á�}��¼��³ª́��¨°°�¤µÄ�¦¼��°�¦o°¥¨³�¸É¨�¨�Ã�¥Á�¦̧¥�Á�¸¥��µ�

Áª¨µÁ¦·É¤�o���­´��µ®r�¸É�0)��´�Ä�­´��µ®r�¸É�3, 6 Â¨³�9�Á�ºÉ°��µ�¦°¥Ã¦�¤¸��µ��¦·¤µ�¦Á¦·É¤�o��¸ÉÅ¤n
Á�nµ�´���¹É��¨�µ¦¦́�¬µ�´Ê��¨»n¤�¸ÉÅ�o¦́��µ¦�¸��oª¥Ã��¼¨·�́¤��p°��·����·�Á°Â¨³�¨»n¤�¸ÉÅ�o¦́��µ¦�¸�
Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��́�Â­��Ä��µ¦µ��¸É���8�Â¨³���9��µ¤¨Îµ�́� 
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�µ¦µ��̧É���8   �¦·¤µ�¦¦°¥Â�¨Á�}��¼�Â¨³¦o°¥¨³�°��¦·¤µ�¦�¸É¨�¨��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ 
�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Ä�¦³¥³Áª¨µ�nµ��Ç� 

 
�¦·¤µ�¦ ¦o°¥¨³�°��¦·¤µ�¦�̧É¨�¨� 

0 
­´��µ®r 

3 
­´��µ®r 

6 
­´��µ®r 

9 
­´��µ®r 

3 
­´��µ®r 

6 
­´��µ®r 

9 
­´��µ®r 

1 0.12 0.10 0.10 0.08 16.66 16.66 33.33 
2 0.90 0.80 0.67 0.50 11.11 25.55 44.44 
3 1.88 1.80 1.65 1.56 4.25 12.23 17.02 
4 0.35 0.30 0.22 0.20 14.28 37.14 42.85 
5 0.16 0.10 0.08 0.08 12.50 37.50 37.50 
6 0.78 0.70 0.70 0.57 10.25 10.25 26.92 
7 0.20 0.12 0.08 0.07 40.00 60.00 65.00 
8 0.92 0.85 0.68 0.60 7.60 26.08 34.78 
9 2.80 2.20 1.66 1.20 21.42 40.71 57.14 

10 1.18 0.82 0.60 0.52 30.50 49.15 55.93 
11 0.18 0.14 0.12 0.12 22.22 33.33 33.33 
12 0.14 0.11 0.08 0.06 21.42 42.85 57.14 
13 0.11 0.08 0.06 0.06 27.27 45.45 45.45 
14 0.12 0.09 0.09 0.08 25.00 25.00 33.33 
15 0.42 0.37 0.20 0.12 11.90 52.38 71.42 
16 0.12 0.10 0.10 0.08 16.66 16.66 33.33 
17 0.48 0.42 0.40 0.32 12.50 16.66 33.33 
18 0.30 0.20 0.20 0.15 33.33 33.33 50.00 
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�µ¦µ��̧É���9 �¦·¤µ�¦¦°¥Â�¨Á�}��¼�Â¨³¦o°¥¨³�°��¦·¤µ�¦�¸É¨�¨��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ 
�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Ä�¦³¥³Áª¨µ�nµ��Ç 

�¼oÁ�oµ¦nª¤�µ¦«¹�¬µ 
�¦·¤µ�¦ ¦o°¥¨³�°��¦·¤µ�¦�̧É¨�¨� 

0 
­´��µ®r 

3 
­´��µ®r 

6 
­´��µ®r 

9 
­´��µ®r 

3 
­´��µ®r 

6 
­´��µ®r 

9 
­´��µ®r 

1 0.34 0.30 0.18 0.15 11.76 47.06 55.88 
2 1.13 1.07 0.89 0.69 5.30 21.23 38.93 
3 1.66 1.03 0.98 0.00 37.95 40.96 100.00 
4 0.26 0.12 0.08 0.05 53.84 69.23 80.76 
5 0.22 0.15 0.12 0.09 31.81 45.45 59.09 
6 0.50 0.35 0.30 0.25 30.00 40.00 50.00 
7 0.24 0.17 0.12 0.10 29.16 50.00 58.33 
8 3.30 2.90 2.50 2.30 12.12 24.24 30.30 
9 2.95 2.10 1.40 1.25 28.81 52.54 57.62 

10 1.40 1.00 0.65 0.56 28.57 53.57 60.00 
11 1.10 0.95 0.78 0.47 13.63 29.09 57.27 
12 0.32 0.22 0.18 0.16 31.25 43.75 50.00 
13 0.18 0.15 0.13 0.13 16.66 27.77 27.77 
14 0.15 0.11 0.09 0.09 26.66 40.00 40.00 
15 0.63 0.43 0.27 0.20 31.74 57.14 68.25 
16 0.14 0.12 0.08 0.00 14.28 42.85 100.00 
17 0.40 0.30 0.30 0.10 25.00 25.00 75.00 
18 0.98 0.90 0.80 0.45 8.16 18.36 54.08 

�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Á¤ºÉ°Á¦·É¤�µ¦«¹�¬µ�Îµ®��Ä®o�¦·¤µ�¦
¦°¥Â�¨Á�}��¼��°��¼o�iª¥Â�n¨³¦µ¥Á�}�¦o°¥¨³�100 Á¤ºÉ°�Îµ�µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�
Å��¦́Ê�Â¦��Â¨oª�́��¦ª��¸É�3 ­´��µ®r�¡�ªnµ�¦·¤µ�¦¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�81.17 ­´��µ®r�¸É�6 
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®¨´��µ��¸�Å�Â¨oª�2 �¦́Ê��¤¸�¦·¤µ�¦¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³ 67.72�Â¨³�́��¦ª��·��µ¤�¦́Ê�­»��oµ¥
Ä�­´��µ®r�¸É�9 ®¨´��µ��Îµ�µ¦¦́�¬µÅ�Â¨oª�3 �¦́Ê��¡�ªnµ�¦·¤µ�¦¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�57.09  

­Îµ®¦́��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¡�ªnµ®¨´��¸��¦́Ê�Â¦�
Â¨oªª́��¸É�3 ­´��µ®r�¤¸�¦·¤µ�¦¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�76.07�­´��µ®r�¸É�6 ®¨´��µ��¸�¥µÅ�Â¨oª�2 
�¦́Ê��¤¸�¦·¤µ�¦¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�59.54�Â¨³­´��µ®r�¸É�9 ®¨´��µ��¸�¥µÅ�Â¨oª�3 �¦́Ê��¤¸
�¦·¤µ�¦¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�37.77���́�Â­��Ä�£µ¡�¸É����� 

 

£µ¡�̧É�����  ¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Á�}��¼��´Ê��2 �¨»n¤�µ¦¦́�¬µ�Ä��nª�Áª¨µ�nµ��Ç 

Á¤ºÉ°�Îµ¤µ�Îµ�ª�Á�¦̧¥�Á�¸¥� 2 ª·�¸��º° 
4.3.1.1 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Á�}��¼�Ä��¨»n¤�¸É�¸�Ã��¼-

¨·�́¤��p°��·����·�Á°��n°�Â¨³®¨´��µ¦¦́�¬µ 
�¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Ä��nª����­´��µ®r��°�

�¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Ã�¥Ä�oª·�¸�Wilcoxon Signed Ranks Test 
�́�Â­��Ä��µ¦µ��¸É����0 

4.3.2.2 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Á�}��¼�Ä��¨»n¤�¸É�¸�Å�¦-Â°
¤�·Ã�Ã¨��°³Á��Ã�Å��r��n°�Â¨³®¨´��µ¦¦́�¬µ 

 �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Ä��nª����­´��µ®r��°�
�¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Ã�¥Ä�oª·�¸�Wilcoxon Signed 
Ranks Test �́�Â­��Ä��µ¦µ��¸É����1 
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�µ¦µ��̧É����0 �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Á�}��¼��°��¨»n¤�¸É 
Å�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°� 

­´��µ®r�̧É 3 6 9 
Z -3.729 -3.727 -3.727 
P-Value 0.000* 0.000* 0.000* 

�µ¦µ��̧É����1 �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Á�}��¼��°��¨»n¤�¸É
Å�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -3.726 -3.725 -3.724 
P-Value 0.000* 0.000* 0.000* 

 �µ��o°¤¼¨�¸ÉÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦�µ¦¦́�¬µÄ��¨»n¤Á�̧¥ª�´�¡�ªnµ��´Ê�
�¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Â¨³Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¤¸
�¦·¤µ�¦�°�¦°¥Ã¦�¨�¨��µ��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��P < .05) �́Ê�Â�nÅ�o¦́��µ¦
¦́�¬µÅ�Á¡¸¥��¦́Ê�Á�̧¥ª�Â¨³Ä��µ¦ª́��¨�¦́Ê��n°¤µ�¸É­´��µ®r�¸É�6 Â¨³�9 ��µ��¦·¤µ�¦�È¥´���¨�¨�
°¥nµ��n°Á�ºÉ°���£µ¡�¸É�������Â¨³¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ã�¥�¨°���́�Â­��Ä��µ¦µ��¸É����0�
Â¨³����1��µ¤¨Îµ�́� 

4.3.2.3 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨¦³®ªnµ��¨»n¤�¸É�¸�Ã��¼-¨·�́¤�
�p°��·����·�Á°��´��¨»n¤�¸É�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 
   �µ¦Á�¦̧¥�Á�¸¥��¦·¤µ�¦�°�¦°¥Â�¨¦³®ªnµ��¨»n¤�¸É�Îµ�µ¦¦́�¬µ�oª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ
�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�´��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r Ã�¥
Ä�o�Mann-Whitney U Test Å�o�¨�́�Â­��Ä��µ¦µ��¸É����2 
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�µ¦µ��̧É����2 �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Á�}��¼�¦³®ªnµ� 2  
�¨»n¤�µ¦¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -3.724 -3.726 -3.733 
P-Value 0.078 0.109 0.225 

�µ��o°¤¼¨�³Á®È�ªnµÁ¤ºÉ°Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³Ä�Á¦ºÉ°���µ��¦·¤µ�¦�°�¦°¥Â�¨Á�}�
�¼��¸É¨�¨��°��´Ê��2 �¨»n¤�Å¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�Ã�¥�nµ�P-Value �°��µ¦
��­°� Ä®o�nµ¤µ��ªnµ�0.05 Ä��»�­´��µ®r���µ¦µ��¸É����2���́É��º°�¥°¤¦́��H0��¸É¦³�́��ªµ¤Á�ºÉ°¤´É�
�µ�­�·�·¦o°¥¨³�95�Ã�¥­´�Á��ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��ÎµÄ®o
¦o°¥¨³�°��¦·¤µ�¦¦°¥Â�¨Á�}��¼�¨�¨�Å�o¤µ��ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·��
��·�Á°��£µ¡�¸É�������Â�n°¥nµ�Å¦�È�µ¤�ªµ¤Â���nµ��̧ÊÅ¤n¤¸�́¥­Îµ�´��µ�­�·�·  

4.3.2 ¡ºÊ��̧É�°�¦°¥Â�¨Á�}��¼� 
Á�ºÉ°��µ���µ�¦°¥Ã¦��°��¼o�iª¥Â�n¨³¦µ¥¤¸��µ�Å¤nÁ�nµ�´���¹�ª́���µ�¡ºÊ��¸É�°�¦°¥

Â�¨Á�}��¼��Â¨³�·�Á�}�¦o°¥¨³�¸É¨�¨�Á�n��´��Ä�¦³¥³Áª¨µÁ¦·É¤�o��3, 6 Â¨³�9 ­´��µ®r��¨�µ¦¦́�¬µ
�¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Â¨³Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Å�o�¨
�́�Â­��Ä��µ¦µ��¸É���13 Â¨³���14 �µ¤¨Îµ�́�� 
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�µ¦µ��̧É���13 ¡ºÊ��¸É¦°¥Â�¨Á�}��¼�Â¨³¦o°¥¨³�°�¡ºÊ��¸É�¸É¨�¨��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
Ã��¼¨·�́¤��p°��·����·�Á°�Ä�¦³¥³Áª¨µ�nµ��Ç� 

�¼oÁ�oµ¦nª¤�µ¦«¹�¬µ 
¡ºÊ��̧É¦°¥Â�¨Á�}��¼� ¦o°¥¨³�°�¡ºÊ��̧É�̧É¨�¨� 

0 
­´��µ®r 

3 
­´��µ®r 

6 
­´��µ®r 

9 
­´��µ®r 

3 
­´��µ®r 

6 
­´��µ®r 

9 
­´��µ®r 

1 84.79 81.53 79.90 79.76 3.84 5.76 5.93 
2 372.31 337.42 336.08 325.25 9.73 9.73 12.64 
3 1,042.10 1,019.83 981.03 980.91 2.13 5.86 5.87 
4 182.49 163.59 148.34 144.45 10.35 18.71 20.84 
5 103.41 77.76 69.79 63.52 24.80 32.51 38.57 
6 237.11 234.45 233.48 231.90 1.12 1.53 2.19 
7 109.88 102.75 95.95 94.28 6.48 12.67 14.19 
8 437.28 429.48 425.52 409.20 1.78 2.68 6.42 
9 1,414.09 1,378.31 1,190.05 1,032.92 2.53 15.84 26.95 

10 538.28 406.07 333.61 299.82 24.56 38.08 44.30 
11 243.11 240.90 239.79 238.29 0.90 1.36 1.98 
12 75.84 70.10 68.30 66.98 7.56 9.94 11.68 
13 50.20 38.95 38.38 38.38 22.41 23.54 23.54 
14 62.59 55.42 54.43 53.55 11.45 13.03 14.44 
15 111.42 106.33 102.92 102.92 4.56 7.62 7.62 
16 109.75 85.78 80.43 73.49 21.84 26.71 33.03 
17 192.43 182.78 180.92 166.47 5.01 5.98 13.49 
18 151.61 104.39 100.92 97.30 31.14 33.43 35.82 
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�µ¦µ��̧É���14 ¡ºÊ��¸É¦°¥Â�¨Á�}��¼�Â¨³¦o°¥¨³�°�¡ºÊ��¸É�¸É¨�¨��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦
Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Ä�¦³¥³Áª¨µ�nµ��Ç 

�¼oÁ�oµ¦nª¤
�µ¦«¹�¬µ 

¡ºÊ��̧É¦°¥Â�¨Á�}��¼� ¦o°¥¨³�°�¡ºÊ��̧É�̧É¨�¨� 
0 

­´��µ®r 
3 

­´��µ®r 
6 

­´��µ®r 
9 

­´��µ®r 
3 

­´��µ®r 
6 

­´��µ®r 
9 

­´��µ®r 
1 184.03 169.20 162.52 152.75 8.05 12.77 16.99 
2 326.99 315.00 299.23 278.93 3.46 8.29 14.51 
3 874.43 872.55 870.66 870.66 0.20 0.20 0.43 
4 89.50 79.99 74.37 70.20 10.62 16.90 21.56 
5 166.04 126.20 125.24 116.47 23.99 24.57 29.85 
6 240.09 235.12 231.88 231.68 2.07 3.41 3.50 
7 100.44 89.69 89.13 86.40 10.70 11.26 13.97 
8 1,170.94 1,161.00 1,138.59 1,133.15 0.84 2.76 3.22 
9 1,072.56 1,010.96 975.50 946.59 5.74 9.04 11.74 

10 732.38 603.04 431.26 374.83 17.66 41.11 48.82 
11 330.43 321.40 315.49 314.63 2.73 4.52 4.78 
12 167.84 145.78 145.08 145.08 13.14 13.56 13.56 
13 102.50 99.77 94.50 94.3 2.66 7.80 8.00 
14 102.50 99.05 95.24 92.58 3.36 7.08 9.67 
15 192.43 187.96 185.19 185.19 2.32 3.76 3.76 
16 117.05 86.80 77.36 61.71 25.84 33.90 42.27 
17 198.06 197.37 197.37 196.40 0.34 0.34 0.83 
18 810.82 749.71 724.50 679.86 7.53 10.64 16.15 

Á¤ºÉ°Á¦·É¤�µ¦«¹�¬µ�Îµ®��Ä®o��µ�¡ºÊ��¸É¦°¥Â�¨Á�}��¼��°��¼o�iª¥Â�n¨³¦µ¥Á�}�¦o°¥¨³�100 
Á¤ºÉ°�Îµ�µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Å��¦́Ê�Â¦��Â¨oª�́��¦ª��ÊÎµ�¸É�3 ­´��µ®r�¡�ªnµ¡ºÊ��¸É
¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�89.34 ¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��9.78 �¸É­´��µ®r�¸É�6 ®¨´��µ��¸�Å�Â¨oª�
2 �¦́Ê��¤¸¡ºÊ��¸É¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³ 85.28�¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��11.60�Â¨³�́��¦ª�
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�·��µ¤�¦́Ê�­»��oµ¥�¸É­´��µ®r�¸É�9 ®¨´��µ��Îµ�µ¦¦́�¬µÅ�Â¨oª�3 �¦́Ê��¡�ªnµ¡ºÊ��¸É¨�¨�Á®¨º°Á�¨¸É¥
¦o°¥¨³�82.25 ¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��13.14 

�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¡�ªnµ®¨´��µ�Å�o¦́��µ¦¦́�¬µ
�¦́Ê�Â¦�Â¨oªª́��¸É�3 ­´��µ®r�¤¸¡ºÊ��¸É¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�92.15�¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��
7.86�­´��µ®r�¸É�6 ¤¸¡ºÊ��¸É¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�88.21�¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��11.20 Â¨³
­´��µ®r�¸É�9 ¤¸¡ºÊ��¸É¨�¨�Á®¨º°Á�¨¸É¥¦o°¥¨³�85.07 ¤¸�nµÁ�¸É¥�Á��¤µ�¦�µ�Á�nµ�´��14.27 �́�Â­��Ä�
£µ¡�¸É���1 

 

£µ¡�̧É���11  ¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼��´Ê��2 �¨»n¤�µ¦¦́�¬µ�Ä��nª�Áª¨µ�nµ� Ç 

Á¤ºÉ°�Îµ¤µ�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°���µ�¡ºÊ��¸É�°�¦°¥Â�¨Á�}��¼�Ä��µ¦¦́�¬µ
�´Ê� 2 ª·�¸��́��n°Å��̧Ê 

4.3.2.1 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°���µ�¡ºÊ��¸ÉÁ�¡µ³Ä��¨»n¤�¸É�¸�Ã��¼¨·�́¤��p°��·��
��·�Á°��n°�Â¨³®¨´��µ¦¦́�¬µ 

�¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼�Ä��nª����­´��µ®r��°�
�¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Ã�¥Ä�oª·�¸�Wilcoxon Signed Ranks Test 
�́�Â­���µ¤�µ¦µ��¸É����5 
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�µ¦µ��̧É����5 �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́� 
     �µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°� 

­´��µ®r�̧É 3 6 9 
Z -3.724 -3.724 -3.727 
P-Value 0.000* 0.000* 0.000* 

4.3.2.2 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°���µ�¡ºÊ��¸ÉÁ�¡µ³Ä��¨»n¤�¸É�¸�Å�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��r��n°�Â¨³®¨´��µ¦¦́�¬µ 
   �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼��¸É¨�¨�Ä��nª����
­´��µ®r�°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Ã�¥Ä�oª·�¸�Wilcoxon Signed 
Ranks Test �́�Â­��Ä��µ¦µ��¸É����6 

�µ¦µ��̧É����6 �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́� 
    �µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -3.724 -3.723 -3.726 
P-Value 0.000* 0.000* 0.000* 

�µ��o°¤¼¨�¸ÉÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼�Ä��µ¦¦́�¬µ�¨»n¤Á�̧¥ª�´�
¡�ªnµ��´Ê��¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Â¨³Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�
¤¸¡ºÊ��¸É�°�¦°¥Ã¦�¨�¨��µ��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��P < .05) �́Ê�Â�nÅ�o¦́��µ¦¦́�¬µ
Å�Á¡¸¥��¦́Ê�Á�̧¥ª�Â¨³Ä�­´��µ®r�¸É�6 Â¨³�9 ��µ�¡ºÊ��¸É�È¥´�¨�¨�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ã�¥�¨°��
�́�Â­��Ä��µ¦µ��¸É����5�Â¨³����6��µ¤¨Îµ�́� 

4.3.2.3 Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼�¦³®ªnµ��¨»n¤�¸É�¸�Ã�-�¼
¨·�́¤��p°��·����·�Á°��´��¨»n¤�¸É�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r� 
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�µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°���µ�¡ºÊ��¸É�°�¦°¥Â�¨Á�}��¼�¦³®ªnµ��¨»n¤�¸É�Îµ�µ¦
¦́�¬µ�oª¥Ã��¼¨·�́¤���p°��·����·�Á°�´��¨»n¤�¸É�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r Ã�¥Ä�o��Mann-
Whitney U Test�Å�o�¨�µ¤�µ¦µ��¸É����7 

�µ¦µ��̧É����7 �¨�µ¦�Îµ�ª�Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥Â�¨Á�}��¼�¦³®ªnµ��2 �¨»n¤ 
�µ¦¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -3.123 -2.534 -3.745 
P-Value 0.429 0.108 0.099 

�µ��o°¤¼¨�¸ÉÅ�o�´Ê�®¤��³Á®È�ªnµ�nµ�P-Value �°��µ¦��­°� Ä®o�nµ¤µ��ªnµ�0.05 Ä��»�
­´��µ®r��́É��º°�¥°¤¦́��H0��¨nµª�º°��µ¦¦́�¬µ�´Ê��2 ª·�¸ Ä®o�¨�µ¦¦́�¬µÄ�Á¦ºÉ°��°��µ¦¨���µ�
¡ºÊ��¸É¦°¥Â�¨Á�}��¼�Ä�Â�n¨³­´��µ®rÅ¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��¸É¦³�́��ªµ¤Á�ºÉ°¤´É�
�µ�­�·�·¦o°¥¨³�95�Ã�¥�µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°��ÎµÄ®o�nµÁ�¨¸É¥¦o°¥¨³�°�¡ºÊ��¸É¦°¥
Â�¨Á�}��¼�¨�¨�Å�o¤µ��ªnµ��£µ¡�¸É�4.11��Â�n�ªµ¤Â���nµ��̧ÊÅ¤n¤¸�́¥­Îµ�´��µ�­�·�· 

4.3.3 �nµ�ªµ¤�»n¤�(pliability) 
�µ��o°¤¼¨�nµÁ�¨¸É¥�ªµ¤�»n¤��́Ê�Â�nÁ¦·É¤�µ¦¦́�¬µÂ¨³Ä��nª��9 ­´��µ®r�Â­��Ä®oÁ®È�ªnµ¤¸

�nµÁ�¨¸É¥�¸É¤µ��¹Ê�Ä�Â�n¨³­´��µ®r��£µ¡�¸É����2��Ã�¥�nµÁ�¨¸É¥�¸É¤µ��¹Ê�Â­���¹�¦°¥Ã¦�¤¸�ªµ¤�»n¤
¤µ��¹Ê���́É��º°�ªµ¤¥º�®¥»n��°�¦°¥Ã¦��¸É�̧�¹Ê�� 
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£µ¡�̧É����2���nµÁ�¨¸É¥�ªµ¤�»n¤�°�¦°¥Â�¨Á�}��¼��´Ê��2 �¨»n¤�µ¦¦́�¬µÄ��nª�Áª¨µ�nµ��Ç 

  Á¤ºÉ°�Îµ�¨�¸ÉÅ�o¤µÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤�»n¤Ä�Â�n¨³­´��µ®rÃ�¥Ä�oª·�¸�Wilcoxon Signed 
Ranks Test Ä��¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�¡�ªnµ�nµÁ�¨¸É¥�ªµ¤�»n¤
Á¡·É¤�¹Ê�Ã�¥�¨°��Â�nÄ�­´��µ®r�¸É�3 Â¨³�6 �ªµ¤Â���nµ��̧ÊÅ¤n¤¸�́¥­Îµ�´��µ�­�·�· ���¦³�´É�Ä�
­´��µ®r�¸É�9 �nµÁ�¨¸É¥�¸ÉÁ¡·É¤�¹Ê��̧Ê�¹�¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· �́�Â­��Ä��µ¦µ��¸É�
��18 

�µ¦µ��̧É���18 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤�»n¤�°�¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
Ã��¼¨·�́¤��p°��·����·�Á° 

­´��µ®r�̧É 3 6 9 
Z -0.327 -1.938 -2.504 
P-Value 0.0744 0.053 0.012* 

­nª��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¡�ªnµÄ��¨»n¤�̧ÊÄ®o 
�nµ�P-Value �°��µ¦��­°��o°¥�ªnµ�0.05��́Ê�Â�nÄ�­´��µ®r�¸É�6 ¦ª¤�¹�Ä�­´��µ®r�¸É�9��¨nµª�º°Ä�
­´��µ®r�́��¨nµª¤¸�nµÁ�¨¸É¥�ªµ¤�»n¤Á¡·É¤�¹Ê��µ��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��́�Â­��Ä�
�µ¦µ��¸É���19 
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�µ¦µ��̧É���19 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤�»n¤�°�¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -1.328 -3.245 -2.809 
P-Value 0.184 0.001* 0.005* 

�µ��o°¤¼¨�Á¤ºÉ°�Îµ¤µÁ�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤�»n¤¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
Ã��¼¨·�́¤��p°��·����·�Á°�´�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��rÃ�¥Ä�o�Mann-Whitney U Test �¨�¸É
Å�o¡�ªnµ�¨»n¤�¸É�¸�Ã��¼¨·�́¤��p°��·����·�Á°¤¸�nµ�ªµ¤�»n¤�¸ÉÁ¡·É¤�¹Ê�Å¤nÂ���nµ��´��´��¨»n¤�¸É�¸� 
Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r °¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��́�Â­��Ä��µ¦µ��¸É����0  

�µ¦µ��̧É����0 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤�»n¤�°�¦°¥Â�¨Á�}��¼�¦³®ªnµ��2 �¨»n¤�µ¦¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -0.170 -1.559 -2.061 
P-Value 0.098 0.088 0.133 

4.3.4 ­¸�°�¦°¥Â�¨Á�}��¼� 
�µ¦ª´�­¸�°�¦°¥Ã¦�Ã�¥Ä�oÁ�¦ºÉ°�¤º°�Mexameter MX18 Ä®o�¨°°�¤µÁ�}��2 �nµ��º° 

�nµ�ªµ¤Á�o¤�°�­¸�(melanin index) Â¨³�nµ�ªµ¤Â���(erythema index) Ä®o�¨�́��̧Ê 
4.3.4.1 �nµ�ªµ¤Á�o¤�°�­¸�(melanin index; MI)  

   �µ��o°¤¼¨Á¤ºÉ°�Îµ�nµÁ�¨¸É¥�ªµ¤Á�o¤­¸Ä�Â�n¨³­´��µ®r��£µ¡�¸É�4.13)�¤µÁ�¦̧¥�Á�¸¥��´�
¡�ªnµ��nµÁ�¨¸É¥�ªµ¤Á�o¤­¸�°�¦°¥Â�¨Á�}��¼��°��¨»n¤�¸É¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Â¨³
�¨»n¤�¸É¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��n°�Â¨³£µ¥®¨´�Å�o¦́��µ¦¦́�¬µÅ¤n¤¸�ªµ¤
Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·���µ¦µ��¸É���21�Â¨³���22� 
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£µ¡�̧É��������nµÁ�¨¸É¥�ªµ¤Á�o¤­¸�°�¦°¥Â�¨Á�}��¼��´Ê��2 �¨»n¤�µ¦¦́�¬µ�Ä��nª�Áª¨µ�nµ��Ç 

�µ¦µ��̧É���21 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Á�o¤­¸�°�¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ 
 �oª¥Ã��¼¨·�́¤��p°��·����·�Á° 

­´��µ®r�̧É 3 6 9 
Z -0.876 -0.457 -0.327 
P-Value 0.381 0.647 0.744 

�µ¦µ��̧É���22 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Á�o¤­¸�°�¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ 
�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -0.631 -0.806 -1.111 
P-Value 0.528 0.420 0.267 

Â¨³Á¤ºÉ°�Îµ�o°¤¼¨¤µÁ�¦̧¥�Á�¸¥�¦³®ªnµ��2 �¨»n¤�µ¦¦́�¬µ���­°�Ã�¥Ä�o�Mann-Whitney 
U Test £µ¥®¨´�Å�o¦́��µ¦¦́�¬µ�Ä�­´��µ®r�¸É�3, 6 Â¨³�9 �¨�¸ÉÅ�o¡�ªnµ�¨»n¤�¸É¦´��µ¦¦´�¬µ�oª¥ 
Ã��¼¨·�́¤��p°��·����·�Á°�´�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r ¤¸�nµÁ�¨¸É¥�ªµ¤Á�o¤­¸�°�¦°¥
Â�¨Á�}��¼�Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ã�¥�¨°���́�Â­���µ¤�µ¦µ��¸É����3 
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�µ¦µ��̧É����3 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Á�o¤­¸�°�¦°¥Â�¨Á�}��¼�¦³®ªnµ��2 �¨»n¤�µ¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -0.762 -0.893 -1.328 
P-Value 0.446 0.372 0.184 

4.3.4.2 �nµ�ªµ¤Â�� 

 

£µ¡�̧É��������nµÁ�¨¸É¥�ªµ¤Â���°�¦°¥Â�¨Á�}��¼��´Ê��2 �¨»n¤�µ¦¦́�¬µ�Ä��nª�Áª¨µ�nµ��Ç 

�µ�£µ¡�¸É�4.14 Â­���nµÁ�¨¸É¥�ªµ¤Â��Ä�Â�n¨³­´��µ®r�Â¨³Á¤ºÉ°�Îµ�¨�¸ÉÅ�o¤µÁ�¦̧¥�Á�¸¥�
Á�¨¸É¥�ªµ¤Â��Ä�Â�n¨³­´��µ®rÃ�¥Ä�oª·�¸�Wilcoxon Signed Ranks Test Ä��¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦
¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�¡�ªnµ�nµ�ªµ¤Â��Å¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�
­�·�·Ä�Â�n¨³­´��µ®r�­nª��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¡�ªnµÄ�
�¨»n¤�̧ÊÄ®o�nµ�P-Value �°��µ¦��­°��o°¥�ªnµ�0.05�Ä��»�­´��µ®r��¨nµª�º°�nµÁ�¨¸É¥�ªµ¤Â��Ä�Â�n
¨³­´��µ®rÁ¡·É¤�¹Ê��µ��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��́�Â­��Ä��µ¦µ��¸É����4�Â¨³���25 
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�µ¦µ��̧É����4 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Â���°�¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ 
�oª¥Ã��¼¨·�́¤��p°��·����·�Á° 

­´��µ®r�̧É 3 6 9 
Z -1.002 -1.002 -0.152 
P-Value 0.316 0.316 0.879 

�µ¦µ��̧É����5 �µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Â���°�¦°¥Â�¨Á�}��¼��°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ 
�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -2.373 -2.983 -3.027 
P-Value 0.018* 0.003* 0.002* 

  �µ��o°¤¼¨�nµÁ�¨¸É¥�ªµ¤Â���Á¤ºÉ°�Îµ¤µÁ�¦̧¥�Á�¸¥�Ã�¥Ä�o�Mann-Whitney U Test �¨�¸ÉÅ�o
¡�ªnµ�¨»n¤�¸É�¸�Ã��¼¨·�́¤��p°��·����·�Á°¤¸�nµÁ�¨¸É¥�ªµ¤Â���o°¥�ªnµ�¨»n¤�¸É�¸�Å�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��r°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p < .05) �́Ê�Â�nÅ�o¦́��µ¦¦́�¬µÁ¡¸¥��¦́Ê�Á�̧¥ª�Ä�­´��µ®r�¸É�6 
Â¨³�9 �́�Â­��Ä��µ¦µ��¸É����6 

�µ¦µ��̧É����6 ��µ¦Á�¦̧¥�Á�¸¥��nµÁ�¨¸É¥�ªµ¤Â���°�¦°¥Â�¨Á�}��¼�¦³®ªnµ��2 �¨»n¤�µ¦¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -2.112 -2.896 -2.765 
P-Value 0.035* 0.004* 0.006* 
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4.3.5 �µ¦Á�¦̧¥�Á�̧¥��³Â��Ã�¥�¼o�iª¥ 
4.3.5.1 ��µ��°�¦°¥Â�¨ 

 

£µ¡�̧É����5 ��³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°���µ��°�¦°¥Â�¨�´Ê��2 �¨»n¤Ä��nª�Áª¨µ�nµ��Ç 

  �µ�£µ¡�¸É�4.15�Â­��Ä®oÁ®È�ªnµ�´Ê��2 �¨»n¤Ä®o�³Â���µ��µ¦¥»�¨��°���µ�¦°¥Â�¨Á�}�
�¼�Á¡·É¤�¹Ê���¹É��Îµ¤µ��­°�Ã�¥Ä�o�Ã�¥Ä�oª·�¸�Wilcoxon Signed Ranks Test��¨»n¤�¸ÉÅ�o¦́��µ¦́�¬µ
�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Ä®o�nµ¤µ��ªnµ�0.05 Ä��µ¦��­°��¦́Ê�Â¦�Ä�­´��µ®r�¸É�3 Â¨³Ä®o�nµ
�o°¥�ªnµ�0.05 Ä�­´��µ®r�¸É�6 Â¨³�9 �¨nµª�º°��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°Ä®o�³Â��
Á¡·É¤�¹Ê�Â���nµ��´��´��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä�­´��µ®r�¸É�6 Â¨³�9��́�Â­��Ä�
�µ¦µ��¸É����� 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°���µ��°�¦°¥Â�¨ �°� 
 �¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°� 

­´��µ®r�̧É 3 6 9 
Z -1.414 -3.025 -3.804 
P-Value 0.157 0.002* 0.000* 



 59 

­nª��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��rÄ®o�³Â��Á¡·É¤�¹Ê�Á�n��´��
Â¨³Á¤ºÉ°�Îµ¤µ��­°�Â¨oª¡�ªnµ�nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p < .05) Ä��»�­´��µ®r��́�Â­��
Ä��µ¦µ��¸É����� 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°���µ��°�¦°¥Â�¨��°� 
 �¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -2.383 -3.152 -3.450 
P-Value 0.017* 0.002* 0.001* 

Â¨³Á¤ºÉ°�Îµ�´Ê��2 �¨»n¤¤µÁ�¦̧¥�Á�¸¥��´�Ã�¥Ä�o�µ¦��­°� Mann-Whitney U Test Ä®o
�³Â���ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°���µ��°�¦°¥Â�¨Å¤nÂ���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��¸É¦³�́�
�ªµ¤Á�ºÉ°¤´É��µ�­�·�·¦o°¥¨³�95��́�Â­��Ä��µ¦µ��¸É����� 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°���µ��°�¦°¥Â�¨ ¦³®ªnµ��2  
   �¨»n¤�µ¦¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -1.435 -2.332 -1.549 
P-Value 0.634 0.089 0.113 
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4.3.5.2 ��ªµ¤�»n¤�°�¦°¥Â�¨ 

 

£µ¡�̧É�4.16 �³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°��ªµ¤�»n¤�°�¦°¥Â�¨�°��´Ê��2 �¨»n¤�µ¦¦́�¬µ 
 Ä��nª�Áª¨µ�nµ��Ç 

�µ�£µ¡�¸É�������³Á®È�ªnµ�¼o�iª¥Ä®o�³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°��ªµ¤�»n¤�°�
¦°¥Â�¨�´Ê��2 �¨»n¤¤¸�nµÁ�¨¸É¥Á¡·É¤�¹Ê�Ä��»�­´��µ®r�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p < .05) Ã�¥�µ¦
��­°��oª¥ Wilcoxon Signed Ranks Test��́�Â­��Ä��µ¦µ��¸É������Â¨³������Â¨³Á¤ºÉ°�Îµ¤µ
��­°�¦³®ªnµ��¨»n¤��µ¦¦́�¬µ�´Ê��2 �¨»n¤�Ä®o�³Â���ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°��ªµ¤�»n¤�°�¦°¥Â�¨Ä�
Â�n¨³­´��µ®rÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��́�Â­��Ä��µ¦µ��¸É����� 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°��ªµ¤�»n¤�°�¦°¥Â�¨�°�
�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á° 

­´��µ®r�̧É 3 6 9 
Z -2.428 -3.270 -3.773 
P-Value 0.015* 0.001* 0.000* 
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�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°��ªµ¤�»n¤�°�¦°¥Â�¨�°�
�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -3.125 -3.208 -3.543 
P-Value 0.002* 0.001* 0.000* 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥�¼o�iª¥Ä�Á¦ºÉ°��ªµ¤�»n¤�°�¦°¥Â�¨
¦³®ªnµ��2 �¨»n¤�µ¦¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -2.343 -5.676 -6.768 
P-Value 0.117 0.341 0.745 

4.3.5.3 °µ�µ¦�ª���³�¸�¥µ 

 

£µ¡�̧É����7��°µ�µ¦�ª���³�¸�¥µ�°��´Ê��2 �¨»n¤�µ¦¦́�¬µÄ��nª�Áª¨µ�nµ��Ç 
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�µ�£µ¡�¸É����7�Â­��Ä®oÁ®È�ªnµ�³Â��°µ�µ¦�ª���³�¸�¥µ�°��¼o�iª¥�´Ê��2 �¨»n¤¨�¨�
Ã�¥�¨°���¹É��³Â���¸É¨�¨�Â­���¹��ªµ¤�ª��¸É¨�¨���³�¸�¥µ�Â¨³Á¤ºÉ°�Îµ¤µ��­°��µ�­�·�·
¡�ªnµ�³Â��¨�¨�¤¸�́¥­Îµ�´��µ�­�·�·�(p < .05) �́�Â­��Ä��µ¦µ��¸É������Â¨³����4��¹É��¨»n¤�¸É
Å�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Ä®o�³Â��°µ�µ¦�ª��¸É�o°¥�ªnµ�¨»n¤�¸ÉÅ�o¦́�
�µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Ä��»�­´��µ®r�Â¨³Á¤ºÉ°�Îµ¤µ��­°��µ�­�·�·¦³®ªnµ��2 
�¨»n¤�µ¦¦́�¬µ¡�ªnµ��³Â��°µ�µ¦�ª���³�¸�¥µ�°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��r��o°¥�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�
Ä�­´��µ®r�¸É�6 �́�Â­���µ¤�µ¦µ��¸É����� 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â��°µ�µ¦�ª���³�¸�¥µ�°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
Ã��¼¨·�́¤��p°��·����·�Á° 

­´��µ®r�̧É 3 6 
Z -3.000 -3.606 
P-Value 0.003* 0.000* 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â��°µ�µ¦�ª���³�¸�¥µ�°��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 
Z -3.162 -3.300 
P-Value 0.002* 0.001* 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â��°µ�µ¦�ª���³�¸�¥µ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥ 
Ã��¼¨·�́¤��p°��·����·�Á°�´�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 
Z -3.449 -3.104 
P-Value 0.703 0.580* 
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4.3.5.4 ­¸�°�¦°¥Ã¦�  
   ª́�Á�}��2 ¨´�¬�³�́��n°Å��̧Ê 

1. �ªµ¤Á�o¤­ ̧(hypopigmentation and hyperpigmentation) 
�µ¦�¦³Á¤·��ªµ¤Á�o¤­¸Á�}��µ¦Ä®o�¼o�iª¥�¦³Á¤·�¨´�¬�³�ªµ¤Á�o¤­¸ªnµ¤¸�µ¦

Á�¨¸É¥�Â�¨�Á�·��¹Ê�®¦º°Å¤n�Â¨³�oµ¤¸�µ¦Á�¨¸É¥�Â�¨��¨´�¬�³Á�}�­¸�¸ÉÁ�o¤�¹Ê�®¦º°�µ�¨�Á¤ºÉ°Á�¸¥�
�´�­¸¦°¥Ã¦�Á�·¤��́�Â­��Ä��µ¦µ��¸É�4.36 

�µ¦µ��̧É����� �Îµ�ª��¼oÁ�oµ¦nª¤�µ¦«¹�¬µÄ��µ¦�¦³Á¤·��µ¦Á�¨¸É¥�Â�¨�Á¦ºÉ°��ªµ¤Á�o¤­¸�°�¦°¥
Ã¦�  

�¨»n¤�µ¦«¹�¬µ 
­¸�°�¦°¥Ã¦� 

Å¤nÁ�¨¸É¥�Â�¨� 
Á�¨¸É¥�Â�¨� 

­¸Á�o¤�¹Ê� ­¸�µ�¨� 
Ã��¼¨·�́¤��p°��·����·�Á° 9 1 8 
Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 9 5 4 

2. ¦°¥Â����erythema) 
�µ¦�¦³Á¤·�Á¦ºÉ°�¦°¥Â��Á�}��µ¦Ä®o�¼o�iª¥�¦³Á¤·�ªnµ¤¸¨´�¬�³¦°¥Â���¸ÉÁ�·��¹Ê�

��¦°¥Ã¦�®¦º°Å¤n�Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ �́�Â­��Ä��µ¦µ��¸É�4.37 

�µ¦µ��̧É����� �Îµ�ª��¼oÁ�oµ¦nª¤�µ¦«¹�¬µÄ��µ¦�¦³Á¤·�Á¦ºÉ°��µ¦Á�·�¦°¥Â���°�¦°¥Ã¦� 

 Ã��¼¨·�́¤��p°��·����·�Á° Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 
Á�·� 0 2 

Å¤nÁ�·� 18 16 
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4.3.5.5 �µ¦¥»��́ª�°�¦°¥Ã¦��¸É¤µ��ªnµ�·ª®�́����·��atrophy) 
�µ¦�¦³Á¤·�Á¦ºÉ°��µ¦¥»��́ª�°�¦°¥Ã¦��Á�}��µ¦Ä®o�¼o�iª¥�¦³Á¤·�ªnµ¤¸¨´�¬�³�µ¦

¥»��́ª�°�¦°¥Ã¦��¸É¤µ��ªnµ�·ª®�́����·®¦º°Å¤n�Á¤ºÉ°Á�¸¥��´��n°��µ¦¦́�¬µ �́�Â­��Ä��µ¦µ��¸É�
4.38 

�µ¦µ��̧É����� �Îµ�ª��¼oÁ�oµ¦nª¤�µ¦«¹�¬µÄ��µ¦�¦³Á¤·�Á¦ºÉ°��µ¦¥»��́ª�°�¦°¥Ã¦��¸É¤µ��ªnµ 
�·ª®�́����· 

 Ã��¼¨·�́¤��p°��·����·�Á° Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 
Á�·� 0 2 

Å¤nÁ�·� 18 16 

4.3.5.6 °µ�µ¦�´��¦·Áª�¦°¥Ã¦� 
   Á�}��µ¦Ä®o�¼o�iª¥�¦³Á¤·�Á¦ºÉ°�°µ�µ¦�´��¦·Áª�¦°¥Ã¦��ªnµ¤¸°µ�µ¦�´�®¦º°Å¤n�́Ê�Â�n
�n°�Å�o¦́��µ¦¦́�¬µ��́�Â­��Ä��µ¦µ��¸É�4.39 

�µ¦µ��̧É��������Îµ�ª��¼oÁ�oµ¦nª¤�µ¦«¹�¬µÄ��µ¦�¦³Á¤·�Á¦ºÉ°�°µ�µ¦�´��°�¦°¥Ã¦� 

 Ã��¼¨·�́¤��p°��·����·�Á° Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 
¤ ̧ 3 3 

Å¤n¤ ̧ 15 15 

   Ã�¥�¼o�iª¥�¸É¤¸°µ�µ¦�´��¸É¦°¥Ã¦��¤¸�Îµ�ª��3 ¦µ¥�Â¨³¡�ªnµ�´Ê�®¤�¤¸°µ�µ¦�´�¨�¨�
£µ¥®¨´�Å�o¦́��µ¦¦́�¬µÄ��´Ê��2 �¨»n¤�µ¦��¨°� 

4.3.5.7 °µ�µ¦Á�È��¦·Áª�¦°¥Ã¦� 
   Á�}��µ¦Ä®o�¼o�iª¥�¦³Á¤·�Á¦ºÉ°�°µ�µ¦Á�È��¦·Áª�¦°¥Ã¦�ªnµ¤¸°µ�µ¦Á�È��¦·Áª�¦°¥Ã¦�
®¦º°Å¤n�́Ê�Â�n�n°�Å�o¦́��µ¦¦́�¬µ��́�Â­��Ä��µ¦µ��¸É�4.40 
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   Ã�¥�¼o�iª¥�¸É¤¸°µ�µ¦Á�È��¸É¦°¥Ã¦��¤¸Á¡¸¥��2 ¦µ¥�Â¨³¡�ªnµ�´Ê�®¤�¤¸°µ�µ¦Á�È��¸É¨�¨�
£µ¥®¨´�Å�o¦́��µ¦¦́�¬µÄ��´Ê��2 �¨»n¤�µ¦��¨°� 

�µ¦µ��̧É��������Îµ�ª��¼oÁ�oµ¦nª¤�µ¦«¹�¬µÄ��µ¦�¦³Á¤·�Á¦ºÉ°�°µ�µ¦Á�È��°�¦°¥Ã¦� 

 Ã��¼¨·�́¤��p°��·����·�Á° Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 
¤ ̧ 2 2 

Å¤n¤ ̧ 16 16 

4.3.6 �µ¦Á�¦̧¥�Á�̧¥��³Â���µ�£µ¡�nµ¥Ã�¥Â¡�¥r� 
4.3.6.1 ��µ��°�¦°¥Â�¨ 

 

£µ¡�̧É����8���³Â���ªµ¤¡¹�¡°Ä�Ã�¥Â¡�¥rÄ�Á¦ºÉ°���µ��°�¦°¥Â�¨�´Ê��2 �¨»n¤�µ¦¦́�¬µ 

   �µ�£µ¡�¸É����8��¦µ¢Â­��Ä®oÁ®È�ªnµÂ¡�¥rÄ®o�³Â��¤µ��¹Ê��µ��µ¦¥»�¨��°���µ�
¦°¥Â�¨Á�}��¼���¹É��Îµ¤µ��­°�Ã�¥Ä�o�Ã�¥Ä�oª·�¸�Wilcoxon Signed Ranks Test��¨»n¤�¸ÉÅ�o¦́��µ
¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Ä®o�nµ�P-value ¤µ��ªnµ�0.05 Ä��µ¦��­°��¦́Ê�Â¦�Â¨³�¦́Ê��¸É�
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2 Ä�­´��µ®r�¸É�3 Â¨³­´��µ®r�¸É�6 �µ¤¨Îµ�́� �¨nµª�º°Â¡�¥rÄ®o�³Â���µ¦¥»�¨��°���µ�¦°¥Â�¨
Á¡·É¤�¹Ê�Â���nµ��´��´��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ä�­´��µ®r�9 �́�Â­��Ä��µ¦µ��¸É���� 

�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥Â¡�¥rÄ�Á¦ºÉ°���µ��°�¦°¥Â�¨�°�
�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°� 

­´��µ®r�̧É 3 6 9 
Z -����� -����� -����� 
P-Value ����� ����� �����
 

   ­nª��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��rÄ®o�³Â��Á¡·É¤�¹Ê�
Á�n��´��Â¨³Á¤ºÉ°�Îµ¤µ��­°�Â¨oª¡�ªnµ�nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·�(p < .05) Ä��»�­´��µ®r��́�
Â­��Ä��µ¦µ��¸É����� 

�µ¦µ��̧É�����  �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥Â¡�¥rÄ�Á¦ºÉ°���µ��°�¦°¥Â�¨�°�
�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 

­´��µ®r�̧É 3 6 9 
Z -����� -����� -����� 
P-Value �����
 �����
 �����
 

   Â¨³Á¤ºÉ°�Îµ�´Ê��2 �¨»n¤¤µÁ�¦̧¥�Á�¸¥��´�Ã�¥Ä�o�µ¦��­°� Mann-Whitney U Test Ä®o
�³Â���ªµ¤¡¹�¡°Ä�Ä�Á¦ºÉ°���µ��°�¦°¥Â�¨Å¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·��¸É
¦³�́��ªµ¤Á�ºÉ°¤´É��µ�­�·�·¦o°¥¨³�95��́�Â­���µ¤�µ¦µ��¸É����� 
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�µ¦µ��̧É����� �µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡¹�¡°Ä�Ã�¥Â¡�¥rÄ�Á¦ºÉ°���µ��°�¦°¥Â�¨¦³®ªnµ��
2 �¨»n¤�µ¦¦́�¬µ 

­´��µ®r�̧É 3 6 9 
Z -����� -����� -����� 
P-Value ����� ����� ����� 

4.3.6.2 ­¸�°�¦°¥Ã¦� 
   Ä�Á¦ºÉ°�­¸�°�¦°¥Ã¦�Ä®oÂ¡�¥r�2 �nµ�Â­���ªµ¤Á®È�Ä�¨´�¬�³�µ¦Á�·��µ¦
Á�¨¸É¥�Â�¨�­¸�°�¦°¥Ã¦�Ä��2 ¨´�¬�³��́��̧Ê 

1. �ªµ¤Á�o¤­¸�(hypopigmentation and hyperpigmentation) 
�µ��o°¤¼¨�³Á®È�ªnµ�µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤Ã��¼¨·�́¤��p°��·����·�Á°�ÎµÄ®o­¸�°�

¦°¥Ã¦�Á�¨¸É¥�Â�¨�Å��o°¥�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�-Å��r�Â¨³
Á�¨¸É¥�Å�Ä�¨´�¬�³�¸É�ÎµÄ®o­¸¦°¥Ã¦��µ�¨��Ä���³�¸É�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�Å�¦Â°¤�·Ã�
Ã¨��°³Á��Ã�Å��r��ÎµÄ®o�ªµ¤Á�o¤�°�­¸¦°¥Ã¦�Á�¨¸É¥�Â�¨�Å�Ä��µ��¸ÉÁ�o¤¤µ��¹Ê���́�Â­��Ä�
�µ¦µ��¸É�4.44� 

�µ¦µ��̧É����� �µ¦�¦³Á¤·�Ã�¥Â¡�¥rÁ¦ºÉ°��µ¦Á�¨¸É¥�Â�¨��ªµ¤Á�o¤­¸�°�¦°¥Ã¦� 

�¨»n¤�µ¦«¹�¬µ 
­¸�°�¦°¥Ã¦� 

Å¤nÁ�¨¸É¥�Â�¨� Á�¨¸É¥�Â�¨� 
­¸Á�o¤�¹Ê� �µ�¨� 

Ã��¼¨·�́¤��p°��·����·�Á° 21 4 11 
Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 14 12 10 

2. ¦°¥Â���µ��µ¦Á�·�®¨°�Á¨º°� °¥�¥µ¥�́ª�(telangiectasia) 
�µ��µ¦«¹�¬µ¡�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Å¤n�ÎµÄ®o

Á�·�¦°¥Â���µ�®¨°�Á¨º°� °¥�¥µ¥�́ª�Â�nÄ��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�-Å��r��Îµ



 68 

Ä®oÁ�·�¦°¥Â���µ�®¨°�Á¨º°� °¥�¥µ¥�́ª�Îµ�ª��6 ����·�Á�}�¦o°¥¨³�16.67 �́�Â­��Ä��µ¦µ��¸É�
���� 

�µ¦µ��̧É�����  �µ¦�¦³Á¤·�Ã�¥Â¡�¥rÁ¦ºÉ°��µ¦Á�·�¦°¥Â���µ�®¨°�Á¨º°� °¥�¥µ¥�́ª�¸É¦°¥Ã¦� 

 Ã��¼¨·�́¤��p°��·� 
��·�Á° 

Å�¦Â°¤�·Ã�Ã¨� 
°³Á��Ã�Å��r 

Á�·� - 6 
Å¤nÁ�·� 36 30 

4.3.6.3 �µ¦¥»��́ª�°�¦°¥Ã¦��¸É¤µ��ªnµ�·ª®�́����·��atrophy) 

�µ¦µ��̧É����� �µ¦�¦³Á¤·�Ã�¥Â¡�¥rÁ¦ºÉ°��µ¦¥»��́ª�°�¦°¥Ã¦��¸É¤µ��ªnµ�·ª®�́����· 

 Ã��¼¨·�́¤��p°��·� 
��·�Á° 

Å�¦Â°¤�·Ã�Ã¨� 
°³Á��Ã�Å��r 

Á�·� - 4 
Å¤nÁ�·� 36 32 

   �µ��µ¦µ��¸É������Â­��Ä®oÁ®È�ªnµÄ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��rÁ�·��µ¦¥»��́ª�°�¦°¥Ã¦��¸É¤µ��ªnµ�·ª®�́����·��·�Á�}�¦o°¥¨³�11.11 ­Îµ®¦́��µ¦
¦́�¬µ�oª¥Ã��¼¨·�́¤Ã��¼¨·�́¤��p°��·����·�Á°�Å¤n�ÎµÄ®oÁ�·��µ¦¥»��́ª�°�¦°¥Ã¦��¸É¤µ��ªnµ�·ª®�́�
���· 

4.3.7 �ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤ 
­¤¤�·�µ�Ä��µ¦��­°� 
H0 : �³Â���ªµ¤¡°Ä��µ¦¦́�¬µ�´Ê�­°��¨»n¤Å¤nÂ���nµ��´� 
H1 : �³Â���ªµ¤¡°Ä��µ¦¦́�¬µ�´Ê�­°��¨»n¤Â���nµ��´� 

  Ã�¥�³Â���ªµ¤¡°Ä��°�Â¡�¥rÂ¨³�¼o�iª¥¤¸¦µ¥¨³Á°¸¥��´�Â­���´�£µ¡�¸É����9�Â¨³�
��20��µ¤¨Îµ�́� 
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£µ¡�̧É����9��¦³�́��ªµ¤¡°Ä�Ä��µ¦¦́�¬µÃ�¥Â¡�¥r 

  �µ�£µ¡�¸É������Â��£¼¤·Â�n�Â­��¦³�́��ªµ¤¡°Ä�Ä��µ¦¦́�¬µÃ�¥Â¡�¥r�Â­��Ä®oÁ®È�ªnµ
Ã�¥¦ª¤Â¡�¥rÄ®o�³Â���ªµ¤¡°Ä�Ä��µ¦¦́�¬µ°¥¼nÄ�¦³�́�¡°Ä�¤µ� �·�Á�}�¦o°¥¨³�50 �¹É�Á�}�
�³Â���µ��¨»n¤�¸ÉÄ®o�µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r¤µ��ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ
�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Îµ�ª� 11 Â¨³�7 ¦µ¥��µ¤¨Îµ�́��Â¨³¡°Ä�Á¨È��o°¥�·�Á�}����¦o°¥¨³�
33.33 ¡°Ä��µ��¨µ��·�Á�}�¦o°¥¨³�5.56�¡°Ä�Á¨È��o°¥�·�Á�}�¦o°¥¨³�8.33 Â¨³Ä®o�³Â��Å¤n
¡°Ä�¤µ�¤¸Á¡¸¥��1 ¦µ¥��µ��µ¦¦́�¬µ�oª¥�·�Á�}�¦o°¥¨³�2.77 Á�·��µ�Å�o¦́��¨�oµ�Á�¸¥��µ��µ¦
¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r 
  ­Îµ®¦́��µ¦Ä®o�³Â��Ã�¥¦ª¤�¼o�iª¥Ä®o�³Â���ªµ¤¡°Ä�Ä��µ¦¦́�¬µ°¥¼nÄ�¦³�́�¡°Ä�
Á¨È��o°¥�¤µ��¸É­»��·�Á�}�¦o°¥¨³�50 Ã�¥Â¥�Á�}��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤����p°��·��
��·�Á°¤µ��ªnµÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Îµ�ª� 10 Â¨³�8 ¦µ¥��µ¤¨Îµ�́��¡°Ä�¤µ��·�Á�}�
¦o°¥¨³�19.44 ¡°Ä��µ��¨µ��·�Á�}�¦o°¥¨³�16.66�¡°Ä�Á¨È��o°¥�·�Á�}�¦o°¥¨³�11.11 Â¨³Ä®o
�³Â��Å¤n¡°Ä�¤µ�¤¸Á¡¸¥��1 ¦µ¥��·�Á�}�¦o°¥¨³�2.77 Á�·��µ�Å�o¦́��¨�oµ�Á�¸¥��µ��µ¦¦́�¬µ�oª¥
Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��rÁ�n��´���́�Â­��Ä��µ¦µ��¸É�4.20 
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£µ¡�̧É���20 �¦³�́��ªµ¤¡°Ä�Ä��µ¦¦́�¬µÃ�¥�¼o�iª¥ 

�°��µ��̧ÊÅ�o�Îµ�o°¤¼¨¤µÂ�¦�¨�µ¤�µ¦Â�n�Á�}��nª��³Â���¸ÉÁ�nµ�Ç��´��Â¨³®µ�nµÁ�¨¸É¥�µ¦
Ä®o�³Â���ªµ¤¡°Ä��°�Â¡�¥rÂ¨³�¼o�iª¥Á¡ºÉ°�¼¦³�́��ªµ¤¡°Ä�Ã�¥¦ª¤��́�Â­���µ¤�µ¦µ��¸É�4.47 

�µ¦µ��̧É��������nª��³Â��¦³�́��ªµ¤¡°Ä� 

�nª��³Â�� ¦³�´��ªµ¤¡°Ä� 
(-2.00)  (-1.20) = 2 Å¤n¡°Ä�¤µ� 
(-1.21)  (-0.40) = 1 Å¤n¡°Ä�Á¨È��o°¥ 
(-0.41)  (0.40) = 0 Å¤n¦¼o­¹�°³Å¦ 
(0.41)  (1.20) = 1 ¡°Ä�Á¨È��o°¥ 
(1.21)  (2.00) = 2 ¡°Ä�¤µ� 

 
  �µ��µ¦µ��¸É������Â­��Á�}�Â��£¼¤·Â�n�Å�o�́�£µ¡�¸É����1 
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£µ¡�̧É���21���³Â���ªµ¤¡¹�¡°Ä��°�Â¡�¥rÂ¨³�¼o�iª¥Ã�¥¦ª¤�´Ê��2 �¨»n¤ 

  �µ�£µ¡�¸É������Â­��Ä®oÁ®È�ªnµÂ¡�¥r�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤��´Ê��¨»n¤�¸ÉÅ�o¦́��µ¦
¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°Â¨³Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¤¸�³Â��Ã�¥Á�¨¸É¥�0.72 
Â¨³�0.83 �µ¤¨Îµ�́��°¥¼nÄ��nª��³Â���(0.41) - (1.20)��¹É�Á�}��³Â��¦³�́��ªµ¤¡°Ä�Á¨È��o°¥�
­nª��µ¦�¦³Á¤·�Ã�¥�¼o�iª¥Ä®o�³Â���1.16 Â¨³�1.22 °¥¼nÄ��nª��³Â���(1.21) - (2.00) �¹É�Á�}�
�³Â��¦³�́��ªµ¤¡°Ä�¤µ��´Ê��2 �¨»n¤�µ¦¦́�¬µ 

Â�n°¥nµ�Å¦�È�µ¤�µ��o°¤¼¨�¸ÉÅ�o¡�ªnµ��´Ê�Â¡�¥rÂ¨³�¼o�iª¥Ä®o�³Â���ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤
�µ��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�o°¥�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��r�Â�n�ªµ¤Â���nµ��̧ÊÁ¤ºÉ°�Îµ¤µ��­°��oª¥ �Wilcoxon Signed Ranks Test�¡�ªnµÅ¤n¤¸
�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�· �́É��º°�P-value Ä®o�nµ¤µ��ªnµ�0.05��́�Â­���µ¤�µ¦µ��¸É
�����Â¨³����� 

�µ¦µ��̧É����� �¨�µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡°Ä�Ä��µ¦¦́�¬µ�°�Â¡�¥rÃ�¥¦ª¤Ä��nª���
­´��µ®r¦³®ªnµ��2 �¨»n¤� 

Z P-Value 
�³Â���ªµ¤¡°Ä��°�Â¡�¥r -0.080 0.936 
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�µ¦µ��̧É����� �¨�µ¦Á�¦̧¥�Á�¸¥��³Â���ªµ¤¡°Ä�Ä��µ¦¦́�¬µ�°��¼o�iª¥Ã�¥¦ª¤Ä��nª���
­´��µ®r¦³®ªnµ��2 �¨»n¤� 

 Z P-Value 
�³Â���ªµ¤¡°Ä��°��¼o�iª¥ -0.321 0.749 

 



 
 

 

 
���¸É�5 

°£·�¦µ¥�¨ 

 �µ¦«¹�¬µÄ��¦́Ê��̧ÊÁ�}��µ¦«¹�¬µ¦¼�Â��ª·�́¥Á�·��µ¦��¨°��µ��¨·�·��(clinical trail)�Â��
­»n¤���d��µ�Á�̧¥ª�(randomized single-blinded) Á¡ºÉ°«¹�¬µÁ�¦̧¥�Á�¸¥��¦³­·��·£µ¡�µ¦¦́�¬µ¦°¥
Â�¨Á�}��¼��(hypertrophic scar) ¦³®ªnµ��µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�Â¨³�µ¦�¸�¥µÅ�¦�������
Â°¤�·Ã�Ã¨��°³Á��Ã�Å��rÁ�oµÄ�¦°¥Ã¦��Ã�¥�´�Á¨º°��¼oÁ�oµ¦nª¤ª·�́¥Â��­»n¤Å�o�Îµ�ª��20 ����¹É�
Á®¨º°�·��µ¤�¨�¨°��µ¦ª·�́¥�´Ê�®¤��18 ���Á®�»�¸ÉÅ¤n­µ¤µ¦�¤µÅ�oÁ�ºÉ°��µ��µ¦Á�·��µ�Å¤n­³�ª��
1 ¦µ¥�Â¨³¤¸°µ�µ¦Á�È���³�¸�¥µ�1 ¦µ¥��µ¦��¨°��̧Ê�ÎµÄ��¼o�iª¥��Á�̧¥ª�´��Â�n�¦°¥Ã¦�Á�}��2 
¦°¥�Ã�¥¦°¥Ã¦�®�¹É�Å�o¦́��µ¦¦́�¬µ�oª¥�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�Â¨³°̧�¦°¥Ã¦�®�¹É�
Å�o¦́��µ¦�¸�¥µÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��¼o�iª¥�»�¦µ¥Å�o¦́��µ¦¦́�¬µ�´Ê�®¤��3 �¦́Ê�Â�n¨³
�¦́Ê�®nµ��´��3 ­´��µ®r��¦³Á¤·��¨�µ¦¦́�¬µÄ�­´��µ®r�¸É�9 Á¦ºÉ°��µ¦Á�¨¸É¥�Â�¨��°��¦·¤µ�¦�¡ºÊ��¸É�
�ªµ¤�»n¤�Â¨³­¸�°�¦°¥Ã¦���´��¹��¨�oµ�Á�¸¥��¸ÉÁ�·��¹Ê��¦ª¤�¹��¦³Á¤·�¦³�́��ªµ¤¡¹�¡°Ä�Ä��µ¦
¦́�¬µ 

5.1 �o°¤¼¨�́ÉªÅ� 

 Á¤ºÉ°¡·�µ¦�µ�»�¨´�¬�³�°��¦³�µ�¦¡�ªnµ°µ¥»�°��¼o�iª¥�¸É«¹�¬µ°¥¼nÄ��nª��21-58 �e�Ã�¥
¤¸°µ¥»Á�¨¸É¥�29��e�Â¨³¡�¤µ��¸É­»�Ä��nª�°µ¥»�20-29 �e��¹É��¦��µ¤�µ¦«¹�¬µ�°�Á±°¦r�·É��Â¨³��³�
�Harting et al., 2008) �¸É¡�ªnµ�µ¦Á�·�¦°¥Â�¨Á�}��¼�¤´�Á�·�Ä��¨»n¤°µ¥»�20-29 �e�Â¨³�µ¦Á�·�Ã¦�
�³�o°¥¨�Á¤ºÉ°°µ¥»Á¡·É¤¤µ��¹Ê� (Alhady & Sivanantharajah, 1969)  
 ­Îµ®¦́�Á¡«�°��¼o�¸ÉÁ�oµ¦nª¤�µ¦«¹�¬µª·�́¥�·�Á�}�°́�¦µ­nª�Á¡«®�·��n°Á¡«�µ¥�¦³¤µ��3:1 
�¹É����·Ã¦��̧Ê�³¤¸°́�¦µ�µ¦Á�·�Ã¦�Á¡«®�·��n°Á¡«�µ¥�¸ÉÁ�nµ�Ç��´��(Alster & Tanzi, 2003)�°µ��³
Á�}�Á¡¦µ³Ä��µ¦��¨°��̧ÊÁ®�»�¨Ä��µ¦Á�oµ¤µ¦́��µ¦¦́�¬µÁ�}�Á¦ºÉ°��ªµ¤­ª¥�µ¤Á�}�­nª�Ä®�n��·�
Á�}��¦o°¥¨³�88.89  
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 Ä�Á¦ºÉ°��{��́¥�¸É�ÎµÄ®oÁ�·�Ã¦���Á±°¦r�·É� Â¨³��³ �Harting et al., 2008) �¨nµªªnµ�ÎµÂ®�n�
�°�¦°¥Ã¦�¤´�Á�}�Ä��ÎµÂ®�n��¸É¤¸Â¦��¹�¦́Ê��Â¦��¹��·ª­¼��¹É�Á�}��{��́¥®�¹É�Ä��µ¦Á�·�Ã¦��Á�n��
®́ªÅ®¨n�®�oµ°��®¨´���µ��Ã�¥�ÎµÂ®�n�¦°¥Ã¦��¸É¡�Ä��µ¦��¨°��̧ÊÁ�}��¦·Áª�®�oµ°�¤µ��¸É­»�
�¹É�­°��¨o°��´��´�¦µ¥�µ��́��¨nµª�Â¨³¦°¥Ã¦�¤´�Á�·��µ¤®¨´��µ¦Å�o¦́�°»�´�·Á®�»�n°�·ª®�́��
�·ª®�́��¸É¤¸�µ¦°́�Á­��Á�n���µ�¦°¥­·ª�Á�}� e�®¦º°Â¤oÂ�nÁ�}��ÎµÂ®�n��¸ÉÅ�o¦́�ª́��¸�¤µ�n°��Ä��µ¦
��¨°��̧Ê�È¡�ªnµ�¼o�iª¥¤¸­µÁ®�»�µ¦Á�·��µ�°»�´�·Á®�»¤µ��¸É­»���·�Á�}�¦o°¥¨³�44.44 ¦°�¨�¤µ�º°�
¦°¥­·ª��·�Á�}�¦o°¥¨³�33.33 Ã�¥¦°¥Ã¦��̧Ê¤´�Á�·�Ä���Á°Á�¸¥Â¨³���·ª­¸¤µ��ªnµ��µ��o°¤¼¨¡�ªnµ
Ä��µ¦��¨°��̧Ê¤¸�¨»n¤­¸�·ª��·��¸É�4 ��ÊÎµ�µ¨°n°���Â¨³�5 �Â����¤µ��¸É­»���·�Á�}�¦o°¥¨³�33 Á�nµ�´���
Â�n°µ�Á�ºÉ°�¤µ�µ�Á�}�­¸�·ª­nª�Ä®�n�°��¦³�µ�¦�¹É�Â�n°¥nµ�Å¦�È�µ¤�o°¤¼¨�¦³�µ�¦�́��¨nµª�È
­°��¨o°��´�­µÁ®�»�µ¦Á�·�¦°¥Â�¨Á�}��¼� 
 �°��µ��{��́¥�¸É�¨nµª�oµ��o���µ��µ¦«¹�¬µ�°��¦µ¤µ�¦·­�́��Ã�¤´­�Â¨³�´��µ¦³¦µ�́��
Ä��e���«��1974 (Remakrishnan, Thomas, & Sundararajan, 1974) �¨nµªÅªoªnµ���¸É¤¸®¤¼nÁ¨º°�Á°��A) 
¤¸Ã°�µ­Á�}�¦Â¥Â�¨Á�}��¼�Å�o¤µ��ªnµ�Â�n�µ��µ¦��¨°��̧Ê�¼o�iª¥¤¸®¤¼nÁ¨º°�Ã°��O) ¤µ��¸É­»���·�
Á�}�¦o°¥¨³�39 ¦°�¨�¤µ�º°®¤¼nÁ¨º°�Á°��nµ�³Á�}�Á¡¦µ³�¦¦¤�µ�·�°��¦³�µ�¦�¸É��­nª�¤µ�¤¸®¤¼n
Á¨º°�Ã° 
 �{��́¥Á¦ºÉ°��µ¦�nµ¥�°��µ�¡´��»�¦¦¤¤¸¦µ¥�µ��´Ê��µ¦�nµ¥�°�Â���autosomal recessive 
Â¨³�autosomal dominant Â�nÅ¤n¤¸�µ¦¡�ªnµ¤¸�µ¦Á�¸É¥ª�o°��´��HLA-A ®¦º°�HLA-B Â�n°¥nµ�Ä��
�Cosman, Crikelair & Gaulin, 1961) �¹É��µ��µ�ª·�́¥�̧Ê¡�ªnµ�¼oÁ�oµ¦nª¤ª·�́¥­nª�Ä®�n¤¸�¦³ª́�·
�¦°��¦́ªÁ�}�¦°¥Â�¨Á�}��¼��·�Á�}�¦o°¥¨³�61 �¹É�­°��¨o°��´� 
 ­Îµ®¦́�¦³¥³Áª¨µ�µ¦Á�·�¦°¥Â�¨Á�}��¼��n°�Á�oµ¦nª¤�µ¦«¹�¬µ���¦³�´É�¤µ¦́��µ¦¦́�¬µ�
¤¸¦³¥³Áª¨µ�́Ê�Â�n�1 �e��¹��33 �e�Ã�¥�nª�Áª¨µ�¸É¡�¤µ��¸É­»���º°��nª�Áª¨µ�1-5 �e��º°�12 ¦µ¥��·�Á�}�
¦o°¥¨³�66.67 Ã�¥�µ¦�¸É¦°¥Ã¦�Á�}�¤µÅ¤n�µ�¤¸Ã°�µ­�°�­�°��n°�µ¦¦́�¬µÅ�o�̧�ªnµ�Â�n°¥nµ�Å¦
�È�µ¤�µ¦��¨°��̧Ê�ÎµÄ��¼o�iª¥¦µ¥Á�̧¥ª�´��¹�¨��{��́¥¦��ª��́��¨nµª 
 ¦ª¤�¹���µ��°�¦°¥Â�¨�¡�ªnµ¤¸��µ�¦°¥Â�¨Â���nµ��´��­nª�¤µ�¤¸��µ�¦°¥�n°��oµ�
Á¨È����µ��¦·¤µ�¦�o°¥�ªnµ�0.5 ¨���¤��Îµ�ª��22 ¦µ¥��·�Á�}�¦o°¥¨³�61.11��µ¦«¹�¬µ�¹�ª́�Á�}�
¦o°¥¨³�°��¦·¤µ�¦�¸É¨�¨���¹É�¦°¥Ã¦��¸É¤¸��µ�Á¨È��³�°�­�°��n°�µ¦¦́�¬µÅ�o�̧�ªnµ¦°¥Ã¦�
��µ�Ä®�n� 
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5.2 �¨�µ¦��¨°� 

 �µ¦��­°��ªµ¤Â���nµ��¸É�¦³�µ�¦¤¸�µ¦Â��Â��Â�����·®¦º°Ä�¨oÁ�¸¥����·�Ã�¥�´ÉªÅ�
�³Ä�o­�·�·¡µ¦µ¤·Á�°¦r��º°�Z ®¦º°�t ®¦º°�F Á�}��́ª­�·�·Ä��µ¦��­°��Â�n�oµ�¦³�µ�¦¤¸�µ¦Â��Â��
Â��Å¤n���·�Â¨³�́ª°¥nµ�¤¸��µ�Á¨È��³Å¤n­µ¤µ¦�Ä�o�µ¦��­°��¸ÉÄ�o¡µ¦µ¤·Á�°¦rÅ�o��¹��o°�Ä�o
ª·�¸�µ¦��­°��¸ÉÁ¦̧¥�ªnµ�Non-Parametric Test �¹É��¦³�µ�¦¤¸�µ¦Â��Â��Â��Å¤n���·®¦º°Å¤n�¦µ�
�µ¦Â��Â���Â¨³�́ª°¥nµ�¤¸��µ�Á¨È���Ã�¥�´ÉªÅ�®¤µ¥�¹��ÉÎµ�ªnµ�30 �́ª°¥nµ���� 

5.2.1 �¦·¤µ�¦�°�¦°¥Ã¦�� 
 Á�}��µ¦«¹�¬µÄ�¨´�¬�³Á�̧¥ª�´��´�Á¦ºÉ°�¡ºÊ��¸É�°�¦°¥Ã¦���º°ª́��nµÁ�}�¦o°¥¨³�°�
�¦·¤µ�¦�¸É¨�¨���Â�nÄ�oÁ�¦ºÉ°�¤º°�µ¦ª́�Á�}��¦·¤µ�¦¦°¥Ã¦��Ã�¥Ä�oª́­�»�µ��´���¦¦¤¡·¤¡r¦°¥
Ã¦�Â¨³ª́��¦·¤µ�¦�¸ÉÁ�·��¹Ê���ÎµÄ®oÅ�o�nµ�¸ÉÂ¤n�¥Îµ¤µ��¹Ê� 
 �¨�µ¦��¨°�¡�ªnµ�¼o�iª¥�´Ê��2 �¨»n¤¤¸�¦·¤µ�¦�°�¦°¥Â�¨¨�¨�°¥nµ�¤¸�́¥­Îµ�´��́Ê�Â�n
­´��µ®rÂ¦�����¦³�´É�­´��µ®r�¸É�9 �¸É�́��¦ª��·��µ¤�Ã�¥Ä��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤���
�p°��·����·�Á°��¦·¤µ�¦¦°¥Â�¨¨�¨�Á�¨¸É¥¦o°¥¨³�42.91 Â¨³�¨»n¤�¸ÉÅ�o¦́��µ¦�¸�Å�¦Â°¤�·Ã�
Ã¨��°³Á��Ã�Å��r¨�¨��62.23  
 �°��µ�­¤¤�·�µ�¨�Â¦��¹�¦́Ê��Å�Ã� Â¨³Å¤Ã°Ã�³�(Zhibo & Miaobo, 2008)�Å�o¦µ¥�µ�
ªnµÃ��¼¨·�́¤��p°��·����·�Á°�­n��¨�ÎµÄ®o�µ¦Â�n��́ª�°�Á�¨¨rÅ¢Ã�¦�¨µ­��ÎµÄ®o¨´�¬�³¦°¥
Â�¨Á�}��¼��̧�¹Ê�Â¨³¥´�¥´Ê��µ¦Ã��°�¦°¥Â�¨Á�}��¼�Ä��µ¦¦́�¬µ�µ��¨·�·���¹É�­°��¨o°��´��´�
�µ¦��¨°��¸É�ÎµÄ�¦°¥Â�¨�nµ�́�Ä�®�¼�Ã�¥��»��¼�¨¸�Â¨³��³�(Lee et al., 2009)��¸É¦µ¥�µ��¨
�µ¦«¹�¬µªnµ®�¼�¨»n¤�¸É�¼��¸��oª¥Ã��¼¨·�́¤��p°��·����·�Á°�¤¸�Îµ�ª��°�Á�¨¨rÅ¢Ã�¦-�¨µ­�Â¨³
¡´��º��o°¥�ªnµ�Â¨³¡�ªnµ¤¸�µ¦Â­��°°��°�­µ¦�¸É¤¸���µ�­Îµ�´�­µ¦®�¹É�Ä��µ¦Á�·�¦°¥
Â�¨Á�}��¼���́É��º°�tumor growth factor-beta �¸É�o°¥�ªnµ�¨»n¤�ª��»¤°¥nµ�¤¸�́¥­Îµ�´��Â�n�µ¦«¹�¬µ
�̧Ê�ÈÂ­��Ä®oÁ®È�ªnµ®�¼�¨»n¤�¸É�¼��¸��oª¥Ã��¼¨·�́¤��p°��·����·�Á°�¤¸�¦·¤µ��°��°¨¨µÁ���¸É
¤µ��ªnµ�¨»n¤�ª��»¤��¹É��¦��oµ¤�´��µ¦�¨Å��µ¦°°�§��·Í�°�¥µÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�
�¸É¨��µ¦­¦oµ��°¨¨µÁ���Â¨³Á­¦·¤§��·Í�°�Á°�Å�¤r�°¨¨µ�·Á�­�(collagenase enzyme) ¦��ª�
�µ¦Á�¨ºÉ°��¸É�°�Á�¨¨r°́�Á­�¤µ¥´�Â�¨Â¨³�µ¦�́��·��°�Á�¨¨r��¦·¤µ�¦Á�¨¸É¥�°�¦°¥Â�¨�¹�¥»�¨�
Å�o¤µ��ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á° Â�n°¥nµ�Å¦�È�µ¤Á¤ºÉ°�Îµ¤µ��­°��µ�
­�·�·Â¨oª�¡�ªnµ�¦·¤µ�¦�°�¦°¥Ã¦��¸É¨�¨��̧ÊÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´�Ä��»�­´��µ®r�
�¦��̧ÊÂ­��ªnµÅ¤nªnµ�³¦́�¬µ�oª¥ª·�¸Ä��È�µ¤��µ��¦·¤µ�¦�°�¦°¥Â�¨Á�}��¼��¸É¨�¨��ÈÅ¤n�nµ��´��
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�¹É��¦��´��´��µ¦«¹�¬µ�°� Å�Ã� �µ�Â¨³�»¥�Ä�Á�º°�Á¤¬µ¥���e���«��2009 (Zhibo, Zhang & Cui, 
2009)��¸É¦µ¥�µ��¨�µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�Ã�¥�¸�Ã��¼¨·�́¤��p°��·����·�Á°�Á¡ºÉ°¨���µ�¦°¥
Ã¦�Á�}��¸É�nµ¡°Ä�Ä�¦³�́�­¼�¤µ���¨�µ¦ª́��³Â��Á¦ºÉ°�¦°¥Â���°µ�µ¦�´��Â¨³�ªµ¤�»n¤¨��°�
¦°¥Ã¦��n°�Â¨³®¨´��µ¦¦́�¬µ�̧�¹Ê�°¥nµ�¤¸�́¥­Îµ�´�� 
 �µ��o°¤¼¨�oµ��o��³Á®È�ªnµÃ��¼¨·�́¤��p°��·����·�Á°�°°�§��·Í¥´�¥´Ê��tumor growth factor-
beta �¹É�Á�}�­µ¦�cytokine �¸É�¨n°¥°°�¤µ�µ��keratinocyte, fibroblast ¦ª¤�´Ê��inflammatory cell �¸É
Á�oµ¤µÄ��¦·Áª�Â�¨�́Ê�Â�n�·ª®�́�Á¦·É¤¤¸�µ¦�µ�Á�È��¦nª¤�´��µ¦�¸É¥µ¨�Â¦��¹�¦́Ê��¹��nª¥�ÎµÄ®oÂ�¨
®¥»��·É��(immobilized) �¦³�ª��µ¦®µ¥�°�Â�¨�¹�­¤�¼¦�r¤µ�¥·É��¹Ê���µ��¼oª·�́¥�¹�¤¸�ªµ¤�·�Á®È�
ªnµ�µ¦�¸�¥µÃ��¼¨·�́¤��p°��·����·�Á°��nµ�³�¸�Ä�¦³¥³�¸É¦°¥Ã¦�¥´�Å¤nÃ�Á�È¤�¸É�(immature scar) 
�¹É�°¥¼nÄ�¦³®ªnµ���ª��µ¦®µ¥�°�Â�¨Ä�¦³¥³�¦́��́ª�(remodeling) �º°¦³¥³Áª¨µ�12 Á�º°�
£µ¥®¨´��µ¦Á�·��µ�Â�¨��nµ�³�°�­�°��n°�µ¦¦́�¬µÅ�o�̧�ªnµ� 

5.2.2 ¡¸Ê��̧É�°�¦°¥Ã¦� 
 Ã�¥�¨�µ¦¦́�¬µ�³ª́�Á�}�¦o°¥¨³�°�¡ºÊ��¸É�¸É¨�¨���¹É��¨�µ¦��¨°�Â­��Ä®oÁ®È�ªnµ
®¨´��µ�Å�o¦́��µ¦¦́�¬µ�oª¥�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�Á�oµ¦°¥Ã¦�Á¡¸¥��¦́Ê�Á�̧¥ª�È�ÎµÄ®o
¡ºÊ��¸É¦°¥Ã¦�¨�¨��µ��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��Â¨³Á¤ºÉ°�Îµ�µ¦¦́�¬µ�n°Á�ºÉ°�°̧��2 �¦́Ê���È
¡�ªnµ¡ºÊ��¸É�°�¦°¥Â�¨¨�¨�°¥nµ��n°Á�ºÉ°�Â¨³¤¸�́¥­Îµ�´��µ�­�·�·Á�n��´��Ã�¥�¨°��µ¦¦́�¬µ�¸É
­´��µ®r�¸É�9 ¡ºÊ��¸É¦°¥Ã¦�¨�¨�¦o°¥¨³�17.75 °µ�Á�ºÉ°�¤µ�µ��µ¦ª́��̧ÊÄ�oÁ�}��ªµ¤�ªoµ�Â¨³¥µª
�°�¦°¥Ã¦���¹�°µ��ÎµÄ®oÁ�·��ªµ¤Á�¨¸É¥�Â�¨�Å¤n¤µ��́�Ã�¥¦°¥Ã¦�¤´�¤¸�µ¦�¹�¦́Ê��µ��·ª®�́�
Ã�¥¦°�¦°¥Ã¦���µ¦¨�¨��¹�Á�·�Ä�Â�ª�́Ê��µ��´�Â¦��¹�¦́Ê�¤µ��ªnµ 

�Á�}��¸É�nµ­´�Á��ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�¤¸¦o°¥¨³
Á�¨¸É¥�°�¡ºÊ��¸ÉÄ��»�­´��µ®r �o°¥�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Â�n
°¥nµ�Å¦�È�µ¤�ªµ¤Â���nµ��̧ÊÅ¤n¤¸�́¥­Îµ�´��µ�­�·�·�Ã�¥�¼oª·�́¥�·�ªnµ¡ºÊ��¸É¦°¥Ã¦��¸É¨�¨��̧Ê�nµ�³
Á�}��¨�µ��µ¦°°�§��·Í�°�Ã��¼¨·�́¤��p°��·����·�Á°��¸É­µ¤µ¦��¨µ¥Â¦��¹�¦́Ê�¦°�Â�¨Å�o�Ã�¥�
Â°�Ã��̧É��¦·­Á���Å�o�¨nµªÅªoªnµ���oµ¤¸Â¦��¹�¦́Ê�¤µ��µ�¦°��Ç�Â�¨��È¥·É�¤¸Â�ªÃ�o¤�¸É�³Á�·�¦°¥
Â�¨Á�}��¼�w��¹�¤¸�µ¦ª·Á�¦µ³®rªnµ�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�Á¡ºÉ°�ÎµÄ®o�¨oµ¤Á�ºÊ°Å¤n®��́ª
�¦·Áª�¦°�Â�¨�³Á�}��¨¨�Â¦��¹�¦́Ê���Baylor College of Medicine, 2004) 

�¹É�­°��¨o°��´��µ¦«¹�¬µ�°���µ­Á�°¦r�Â¨³��³�(Gassner et al., 2006��Å�o¦µ¥�µ�ªnµ�µ¦
Ä�oÃ��¼¨·�́¤��p°��·����·�Á°�Á¡ºÉ°�¦́��µ¦�n°¤Â�¤Â�¨�¦·Áª�Ä�®�oµÄ®o�̧�¹Ê�Å�o�Ã�¥�ÎµÄ®o
�¨oµ¤Á�ºÊ°�¦·Áª��́Ê�®¥»��µ¦®��́ª��¹�Á�}��µ¦¨�Â¦��¹�¦́Ê�Ä���³�¸É¦nµ��µ¥¤¸��ª��µ¦�n°¤Â�¤
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�µ�Â�¨�Â¤oªnµ�µ¦��¨°��̧ÊÁ���·��µ¦�¸��³Å¤nÅ�o�¸�Á�oµ�¨oµ¤Á�ºÊ°�È�µ¤�Â�n�µ¦�¦³�µ¥�°�¥µÄ�
Â�ª�·É�°µ��ÎµÄ®o¤¸�¨�n°�´Ê��¸É�·��´���subadjacent) �´��´Ê��¨oµ¤Á�ºÊ° (aponerosis) �¹�¤¸�¨¨�Â¦��¹�
¦́Ê�Å�oÅ¤n¤µ��È�o°¥�Â¨³Á�}��o°�̧�oµ¦°¥Ã¦��́Ê�Á�}�Â�¨�¸É¤¸Â¦��¹�¦́Ê�¤µ��(contraction wound) �¹É�
�³­n��¨Ä®o�¼o�iª¥¤¸°�«µÄ��µ¦Á�¨ºÉ°�Å®ªÁ¡·É¤�¹Ê��°¥nµ�Å¦�È�µ¤�µ¦�¦³�µ¥�°�¥µÄ��µ��¦�¸°µ�
�ÎµÄ®oÁ�·��¨�oµ�Á�¸¥��¸ÉÅ¤n¡¹��¦³­��r�Á¡¦µ³�³�́Ê��¹��ª¦�¼ªnµÁ�}��ÎµÂ�n��¸É¤¸Ã�¦�­¦oµ�­Îµ�´�Â¨³
Åª�n°�µ¦�°�­�°��°�¥µ®¦º°Å¤n�Á�n���¦·Áª��¨oµ¤Á�ºÊ°¤´�Á¨È��Á�}��o���°��µ��̧Ê�nµ�³¤¸
�µ¦«¹�¬µ�¸ÉÁ¡·É¤¤µ��¹Ê��¹��o°�̧Â¨³�o°Á­¸¥Ä�Á¦ºÉ°��µ¦¨�Â¦��¹�¦́Ê��°�¦°¥Â�¨Á�}��¼�Ä�°�µ�� 

5.2.3 �ªµ¤�»n¤�°�¦°¥Ã¦� 
 Á�}��¨�µ¦«¹�¬µ�¸É�¼ªnµ¦°¥Ã¦�¤¸�ªµ¤�»n¤Á¡·É¤�¹Ê�®¦º°Å¤n®¨´��µ�Å�o¦́��µ¦¦́�¬µÅ�Â¨oª�
�µ��µ¦��¨°���́Ê�Â�nÁ¦·É¤�µ¦¦́�¬µÂ¨³Ä��nª��9 ­´��µ®r�Â­��Ä®oÁ®È�ªnµ¤¸�nµ�¸É¤µ��¹Ê�Ä�Â�n¨³
­´��µ®r�Â¨³Á¤ºÉ°�Îµ¤µÁ�¦̧¥�Á�¸¥�Ä�Â�n¨³­´��µ®rÄ��¨»n¤�¼o�iª¥�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤����
�p°��·����·�Á°�¡�ªnµ�nµ�ªµ¤�»n¤�¸ÉÁ¡·É¤�¹Ê�Ä�­´��µ®r�¸É�3 Â¨³�6 ¥´�Å¤n¤¸�ªµ¤Â���nµ��´��n°��µ¦
¦́�¬µ Â�nÄ�­´��µ®r�¸É�9��nµ�ªµ¤�»n¤Á¡·É¤�¹Ê��µ��n°��µ¦¦́�¬µ°¥nµ�¤¸�́¥­Îµ�´��Ä���³�¸É�¨»n¤�¸É
Å�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��nµ�ªµ¤�»n¤Á¦·É¤¨�¨�Â���nµ��µ��n°��µ¦
¦́�¬µ�́Ê�Â�n­´��µ®r�¸É�6 Â¨³¨�¨�°¥nµ��n°Á�ºÉ°�Ä�­´��µ®r�¸É�9 �µ��o°¤¼¨�́��¨nµªÂ­��Ä®oÁ®È�ªnµ
�µ¦�¸�¥µÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��ÎµÄ®o¦°¥Â�¨�»n¤¨�Á¦Èª�ªnµ�µ¦�¸�Ã��¼¨·�́¤��p°��·��
��·�Á°  
 �́É��º°�µ¦�¸�¥µÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¤¸�¦³�ª��µ¦�nª¥­¨µ¥�°¨¨µÁ���¸É�¼�
­¦oµ��¹Ê�Ã�¥Å¤n¤¸�µ¦�ª��»¤�Á¤ºÉ°ª́��oª¥Á�¦ºÉ°�¤º°�¸Éª́��¼�ªµ¤¥º�®¥»n��°��·ª®�́��¹�¡�ªnµ�nµ
Á¡·É¤�¹Ê��­Îµ®¦́��¨»n¤�¸É¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°��ªµ¤�»n¤¨�¨��oµ�ªnµ°µ�Á�ºÉ°�¤µ�µ�¥µ
°°�§��·Í¥´�¥´Ê��tumor growth factor-beta�Â¨³¨�Â¦��¹�¦́Ê��¦·Áª��°�Â�¨�¥´�Å¤n¤¸�µ�ª·�́¥�¸É
­�́�­�»�Á¦ºÉ°��µ¦­¨µ¥�°¨¨µÁ��Å�oÃ�¥�¦���¹�°µ��ÎµÄ®o�µ¦°°�§��·Í�oµ�ªnµ� 
 Â�n°¥nµ�Å¦�È�µ¤Á¤ºÉ°�Îµ�nµ�´Ê�®¤�¤µÁ�¦̧¥�Á�¸¥�Á�}��ªµ¤Â���nµ�¦³®ªnµ��¨»n¤�¡�ªnµÅ¤n¤¸
�ªµ¤Â���nµ��´�°¥nµ�¤¸�́¥­Îµ�´��µ�­�·�·Ã�¥�¨°��µ¦¦́�¬µ 

5.2.4 ­¸�°�¦°¥Ã¦� 
 ª́�­¸�°�¦°¥Ã¦�Á�}��2 �nµ��º°��nµ�ªµ¤Á�o¤��melanin) Â¨³�nµ�ªµ¤Â���(erythema) �¹É��µ�
�¨�µ¦��¨°�¡�ªnµ�nµ�ªµ¤Á�o¤�°��´Ê��2 �¨»n¤��¸Éª́��oª¥Á�¦ºÉ°�¤º°�Mexameter Å¤n¤¸�ªµ¤Â���nµ�
�´�Ä�Â�n¨³­´��µ®rÃ�¥�¨°��Â�n�µ��nµÁ�¨¸É¥�³¡�ªnµ�nµÄ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤����
�p°��·����·�Á°��³Ä®o�nµÁ�¨¸É¥�¸É�o°¥�ªnµ��nµ�³Á�ºÉ°�¤µ�µ�¨´�¬�³¦°¥Ã¦��n°�Á¦·É¤¦́�¬µ¤´��³¤¸
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�ªµ¤Á�o¤¤µ��ªnµ�·ª®�́����·�(hyperpigmentation) Á¤ºÉ°¦°¥Ã¦��̧�¹Ê��È�ÎµÄ®o­¸�°�¦°¥Ã¦��¼�µ�¨�
Å�o�Â¨³�µ¦�¸�¥µ­Á�°¦°¥�rÁ�oµ¦°¥Ã¦��È¡��¨�oµ�Á�¸¥�Á¦ºÉ°��hyperpigment ®¦º°�hypopigment Å�o�
Ã�¥�¨�̧Ê­°��¨o°��´��µ¦Ä®o�³Â��Ã�¥Â¡�¥r¡�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�¸�Å�¦-        
Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�¤¸�µ¦Á�¨¸É¥�Â�¨�­¸�°�¦°¥Ã¦�¤µ��ªnµ Â�n�´Ê��̧Ê�´Ê��́Ê�Å¤n¤¸�ªµ¤
Â���nµ�°¥nµ��́¥­Îµ�´��µ�­�·�· 
 ��¦��´��oµ¤�´��nµ�ªµ¤Â���¸É¡�ªnµÄ��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥�µ¦�¸�Å�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��r�¤¸�nµÁ¡·É¤¤µ��¹Ê�Ä�Â�n¨³­´��µ®r�Ã�¥Á¡·É¤�¹Ê��́Ê�Â�nÅ�o¦́��µ¦¦́�¬µÅ�Á¡¸¥��¦́Ê�Á�̧¥ª�
�¹É�Á¡·É¤�¹Ê�°¥nµ�¤¸�́¥­Îµ�´�Ä��»�­´��µ®r�­µÁ®�»�¸ÉÁ�}�Á�n��̧Ê�nµ�³Á�ºÉ°�¤µ�µ��µ¦�¸�¥µÄ��¨»n¤��
­Á�°¦°¥�rÁ�oµ¦°¥Ã¦�¤´�Á�·��¨�oµ�Á�¸¥��¸É�ÎµÄ®oÁ­o�Á¨º°� °¥�¥µ¥�́ª�­n��¨Ä®o¨´�¬�³­¸�°�¦°¥
Ã¦�Â���¹Ê� 

5.2.5 °µ�µ¦�ª��µ��µ¦́�¬µ 
 �¨�oµ�Á�¸¥��¸É­Îµ�´�°̧�¥nµ��º°�°µ�µ¦Á�È��ª���³�¸�¥µÁ�oµ¦°¥Ã¦���¦³Á¤·�Ã�¥�µ¦Ä®o
�³Â���ªµ¤�ª���³�¸�¥µ¡�ªnµ��´Ê��2 �¨»n¤�¤̧�nµÁ�¨̧É¥�°��³Â��°µ�µ¦�ª���³�¸�¥µ¨�¨�Ã�¥
�¨°��Â¨³Á¤ºÉ°�Îµ¤µ��­°�¡�ªnµ¤¸�́¥­Îµ�´��µ�­�·�·�Â�nÁ¤ºÉ°�Îµ¤µÁ�¦̧¥�Á�¸¥�¦³®ªnµ��¨»n¤¡�ªnµ�
�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�Ä®o�³Â��°µ�µ¦�ª��¸É�o°¥�ªnµ�¨»n¤�¸É
Å�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤��p°��·����·�Á°�Ä��»�­´��µ®r�Â¨³¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸
�́¥­Îµ�´� �´Ê��̧Ê�nµ�³Á�ºÉ°�¤µ¦°¥Ã¦�¥º�®¥»n�¤µ��¹Ê���»n¤¨��ÎµÄ®o�µ¦¨�°µ�µ¦Á�È���³�¸�¥µÅ�o��¹É�
­°��¨¨o°��´��µ¦ª́��nµ�ªµ¤�»n¤�°�¦°¥Ã¦��¸É¡�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��
°³Á��Ã�Å��r¤¸�nµ�ªµ¤�»n¤Á¡·É¤�¹Ê�¤µ��ªnµ�¦ª¤�¸��µ¦�¸�¥µÃ��¼¨·�́¤��p°��·����·�Á°�Ä®o
�ªµ¤¦¼o­¹�Â­�¦o°��(burning sensation) ��³�¸�Å�o �¹É��¼o�iª¥�¸ÉÅ¤nÅ�o¤µ�µ¤�́�¡�ªnµ¤¸Á®�»�¨Ä�
Á¦ºÉ°��ªµ¤Á�È��ª���³�¸�¥µ�´Ê��2 �́ª�Á�oµ¦°¥Ã¦�Ä�Â�n¨³¦°¥�Ã�¥¦°¥Ã¦��¸É�¸��oª¥¥µÃ��¼¨·�́¤��
�p°��·����·�Á°�Ä®o�ªµ¤¦¼o­¹�Á�È�¤µ��ªnµ 
 ­Îµ®¦́��¼o�iª¥�¸É¤¸°µ�µ¦Á�È��¦·Áª�¦°¥Ã¦�°¥¼nÂ¨oª�¨´�¡�ªnµ°µ�µ¦Á�È��́��¨nµª¨�¨��
®¨´��µ��¸ÉÅ�o¦́��µ¦¦́�¬µ�µ��´Ê�Ã��¼¨·�́¤��p°��·����·�Á°�Â¨³Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r�
Á�ºÉ°�¤µ��µ��µ¦�¸�¥µÃ��¼¨·�́¤��p°��·����·�Á°¤¸¦µ¥�µ��µ¦�Îµ¤µÄ�o¦́�¬µ°µ�µ¦�ª�«¸¦¬³Â¨³
°µ�µ¦�ª�®¨´��µ�Á�}��¼­ª́��Á¡¦µ³¥µ°°�§��·Í�n°Á­o��¦³­µ���·��°¦rÅ�Á���¸¢��nociceptive 
neuron) �¹É�Á�}��¨µ¥�¦³­µ��¸É¦́��ªµ¤¦¼o­¹��ª��(pain)��°��µ��̧Ê¥´�¤¸¦µ¥�µ��µ¦Ä�o¨�°µ�µ¦Á�È�
�µ�¦°¥Â�¨Á�}��¼��¦·Áª��¨µ�®�oµ°���¹É�Ä®o�¨�µ¦¦́�¬µÁ�}��¸É�nµ¡°Ä��¡�ªnµ°µ�µ¦Á�È��ª�
�¦·Áª�¦°¥Ã¦��̧�¹Ê��Â¨³Å¤n¡��¨�oµ�Á�¸¥�£µ¥®¨´��µ¦¦́�¬µ� 
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5.2.6 �ªµ¤¡°Ä�Ä��µ¦¦́�¬µ 
 �µ��µ¦Ä®o�³Â��Á¦ºÉ°��ªµ¤¡¹�¡°Ä�Ä��µ¦¦́�¬µÃ�¥¦ª¤�Ä�­´��µ®r�¸É�9 Å�oÂ�¦�¨�µ¤
�µ¦Â�n�Á�}��nª��³Â���¸ÉÁ�nµÇ�´��Â¨³®µ�nµÁ�¨¸É¥�µ¦Ä®o�³Â���ªµ¤¡°Ä��°�Â¡�¥rÂ¨³�¼o�iª¥
Á¡ºÉ°�¼¦³�́��ªµ¤¡°Ä�Ã�¥¦ª¤� 
 ¡�ªnµÂ¡�¥r�¦³Á¤·��ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤��´Ê��¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤�����������
�p°��·����·�Á°Â¨³Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��¹É�Á�}��³Â��¦³�́��ªµ¤¡°Ä�Á¨È��o°¥
Á�nµ�´��­nª��µ¦�¦³Á¤·�Ã�¥�¼o�iª¥Ä®o�³Â���¦³�́��ªµ¤¡°Ä�¤µ��´Ê��2 �¨»n¤�µ¦¦́�¬µÁ�nµ�´�
Á�n��´���¹É��´Ê��2 �¨»n¤�¦³Á¤·�­°��¨o°��´��nµ�¦·¤µ�¦�°�¦°¥Ã¦��¸É¨�¨�Á�n��´� 

 �µ��o°¤¼¨�´Ê�Â¡�¥rÂ¨³�¼o�iª¥Ä®o�³Â���ªµ¤¡¹�¡°Ä�Ã�¥¦ª¤�µ��µ¦¦́�¬µ�oª¥Ã��¼¨·�́¤�
�p°��·����·�Á°�o°¥�ªnµ�¨»n¤�¸ÉÅ�o¦́��µ¦¦́�¬µ�oª¥Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��Â�nÂ�¦�¨°¥¼n
Ä�¦³�́��ªµ¤¡°Ä�Á�̧¥ª�´���Â�nÁ¤ºÉ°�Îµ¤µ�¦³Á¤·��µ�­�·�·¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´�°¥nµ�¤¸
�́¥­Îµ�´��µ�­�·�· 
 �¨�oµ�Á�¸¥�°ºÉ��¸É¡��µ��µ¦�¸�­Á�°¦°¥�r�°��µ�Á¦ºÉ°��°�Á­o�Á¨º°� °¥�¥µ¥�́ªÂ¨oª�Ä�
�µ¦��¨°��̧Ê¡�ªnµ�¨�oµ�Á�¸¥��¸ÉÁ�·��µ��µ¦¥»��́ª�°�¦°¥Ã¦�¤µ��ªnµ�·ª®�́����·�¦ª¤�¹��µ¦Á�·�
­¸¦°¥Ã¦��¸ÉÁ�o¤¤µ��¹Ê��ªnµ���·��hyperpigmentation) Ã�¥�µ¦Á�·��¨�oµ�Á�¸¥��¸É�¨nµª�oµ��o�¤´��ÎµÄ®o
�¼o�iª¥Â¨³Â¡�¥rÅ¤n¡°Ä�Ä��µ¦́�¬µ�Â¨³�¨�oµ�Á�¸¥��̧ÊÅ¤n¡�Ä��¨»n�¸É�¸�Ã��¼¨·�́¤��p°��·����·�Á° 
 �µ��¨�¸ÉÅ�o¤µ�´Ê�®¤�­¦»�Å�oªnµ�µ¦Ä�oÃ��¼¨·�́¤��p°��·����·�Á°�­µ¤µ¦�¨���µ�¦°¥
Â�¨Á�}��¼�Å�o�´Ê�Ä�Á¦ºÉ°���µ�¡ºÊ��¸ÉÂ¨³�¦·¤µ�¦�Ã�¥�¦³­·��·£µ¡Å¤nÂ���nµ��´�ª·�¸¦́�¬µ
¤µ�¦�µ��º°�µ¦�¸�Å�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��rÁ�oµÅ�Ä�¦°¥Ã¦���¹É��µ¦�¸�­�̧¦°¥�rÄ®o
�¨�oµ�Á�¸¥�¤µ��ªnµ�Â�nÄ���³Á�̧¥ª�´��È�ÎµÄ®o¨���µ�¦°¥Â�¨Å�o�̧�¦ª¤�¹��nµÄ�o�nµ¥�µ��µ¦Ä�oÃ�
�¼¨·�́¤��p°��·����·�Á°¥´�¤¸¦µ�µ­¼�¤µ��ªnµ�µ¦�¸�¥µ­�̧¦°¥�r¤µ��Â�n°¥nµ�Å¦�È�µ¤�µ¦«¹�¬µª·�́¥�̧Ê
Â­��Ä®oÁ®È�ªnµ�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°Á�oµ¦°¥Ã¦�Á�}��µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µ¦°¥
Â�¨Á�}��¼�Å�o 

5.3 �o°�¸��o°Á­¸¥Â¨³�o°Á­�°Â�³ 

 �µ��o°¤¼¨�¸É°£·�¦µ¥�oµ��o�­µ¤µ¦�­¦»�Á�}��o°�̧Â¨³�o°Á­¸¥�°��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�
�oª¥�µ¦Ä�oÃ��¼¨·�́¤��p°��·����·�Á°�Å�o�́��̧Ê 
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5.3.1 �o°� ̧
5.3.1.1 Á�}�ª·�¸�¸É�nµ¥�Â¨³Å¤n¥»n�¥µ� 
5.3.1.2 Á�}�ª·�¸�¸É­µ¤µ¦�¨�Â¦��¹�¦́Ê��°�¦°¥Ã¦�Å�o�Ã�¥Á®¤µ³­¤�¸É�³Ä�oÄ��¼o�iª¥�¸É

Â�¨�¸Â¦��¹�¦́Ê�¤µ��Ç� 
5.3.1.3 °µ�µ¦�ª��°�¦°¥Â�¨�³¨�¨�Å�o�Ä�¦µ¥�¸É¦°¥Â�¨Á�}��¼�¤¸°µ�µ¦Á�È�¦nª¤

�oª¥ 
5.3.1.4 ­¸�°�¦°¥Ã¦�Å¤nÁ�¨¸É¥�Â�¨�Ä�¨´�¬�³�µ¦Á�·�¦°¥�Îµ�(hyperpigment) ®¦º°

¦°¥Â���(telangiectasia) 
5.3.1.5 Å¤n�ÎµÄ®oÁ�·��µ¦¥»��́ª�·����·�°��·ª®�́�Ã�¥¦°��(atrophy) 
5.3.1.6 Ä�oÁ�}��µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µ�­Îµ®¦́��¼o�¸É¤¸�¨�oµ�Á�¸¥�®¦º°Å¤n�°�­�°�

�n°�µ¦¦́�¬µ�¸�­Á�°¦°¥�r 

5.3.2 �o°Á­¸¥ 
5.3.2.1 ¦µ�µÂ¡� 
5.3.2.2 °µ�µ¦�ª�Ä���³�¸É�¸�¥µÁ�oµ¦°¥Ã¦��Ã�¥Á�¡µ³�oµÂ�¨�n°��oµ�Ä®�n®¦º°

Â�È� �o°�Ä�o�µ¦�µ¥µ�µÁ�¡µ³�¸ÉÂ¨³®¦º°�¦³��Á¥È�Á¡ºÉ°¨�°µ�µ¦Á�È� 
5.3.2.3 Å¤n­µ¤µ¦��¸�Å�oÄ��µ��ÎµÂ®�n��¸É¤¸�ªµ¤Á­¸É¥��µ��µ¦�¦³�µ¥�°�¥µ 

5.3.3 �o°Á­�°Â�³ 
 �µ��¦³­·��·£µ¡�°��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�Â¨³�¨�oµ�Á�¸¥��¸ÉÁ�·��¹Ê���ªµ¤¡°Ä��°�
�´Ê�Â¡�¥rÂ¨³�¼o�iª¥�¦ª¤�¹��o°�̧��o°Á­¸¥�oµ��o���¼oª·�́¥�·�ªnµ�µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��oª¥�oª¥�µ¦Ä�o
Ã��¼¨·�́¤��p°��·����·�Á°��¹É�Ä®o�¨�µ¦¦́�¬µ�¸É¤¸�¦³­·��·£µ¡Å¤nÂ���nµ��µ��µ¦¦́�¬µ�oª¥ª·�¸
¤µ�¦�µ��Â¨³�¨°�£́¥�­µ¤µ¦�Ä�oÁ�}��µ�Á¨º°�®�¹É�Ä��µ¦¦́�¬µ�¸É�ª��¼nÅ��´��µ¦¦́�¬µ°ºÉ�Å�o�
Á�ºÉ°��µ�¦°¥Â�¨Á�}��¼�Á�}�Ã¦��¸É¥´�Å¤n�¦µ�­µÁ®�»�µ¦Á�·�Ã¦��¸ÉÂ�n�´��¦ª¤�¹�¤¸�{��́¥�µ¦Á�·�
Ã¦�®¨µ¥°¥nµ���¹�¤´��o°�Ä�o�µ¦¦́�¬µ®¨µ¥ª·�¸¦nª¤�´��Ä�¦³¥³Áª¨µ�¸ÉÁ®¤µ³­¤�´�ª·�¸�́Ê��Ç� 
 Â�n°¥nµ�Å¦�È�µ¤Á�ºÉ°��µ�¦µ�µÃ��¼¨·�́¤��p°��·����·�Á°�¸É�n°��oµ�Â¡��Â¨³�µ¦¦́�¬µ�o°�
Ä�o¦³¥³Áª¨µ�µ��¦ª¤�¹�°µ��o°�Ä®o�µ¦¦́�¬µ®¨µ¥�¦́Ê���¹��ª¦Ä�o�ª��¼n�´�ª·�¸�µ¦¦́�¬µ®¨´�Á¡ºÉ°¨�
��µ�¦°¥Ã¦�¦nª¤�oª¥�Â¨³®ª́�ªnµ¦°¥Ã¦��³¨�¨�Å�o�̧¥·É��¹Ê��Á¡ºÉ°Á�}��µ¦¨��¨�oµ�Á�¸¥��¸ÉÄ�o�µ�
ª·�¸�µ¦¦́�¬µ®¨´� 
 �°��µ��̧Ê�µ¦«¹�¬µ�́��¨nµª�ÎµÄ�¦³¥³Áª¨µ°́�­´Ê���¼o�iª¥�¸É¤¸��µ�¦°¥Ã¦�Ä®�n�È¥´�¥»�¨�
Å¤n¤µ�Á�nµ�¸É�ª¦�Â¨³�µ¦«¹�¬µ�̧Ê�ÎµÄ®oÁ�·��µ¦�́Ê��Îµ�µ¤�¹Ê�°̧�¤µ�¤µ¥Ä�Á¦ºÉ°��µ¦¦́�¬µ�oª¥Ã��¼-
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Á�}��¸É�nµ­�Ä��¸É�³«¹�¬µ���µ��°�Ã��¼¨·�́¤��p°��·����·�Á°�Ä��µ¦¨�¦°¥Â�¨Á�}��¼�Ä��oµ�
�nµ�ÇÁ¡·É¤¤µ��¹Ê��Â¨³�ª¦�·��µ¤�¨Ä�¦³¥³¥µªÁ¡ºÉ°�¼°́�¦µ�µ¦�¨´�Á�}��ÊÎµ�°�¦°¥Â�¨Á�}��¼���¹É�
�³Á�}��¦³Ã¥��rÄ��µ¦¦́�¬µ�n°Å�  
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Ä��µ¦�µ¤�Îµ�µ¤��oµ¡Á�oµÁ�oµÄ��¹��ªµ¤Á�¸É¥ª�o°��¸ÉÁ�oµ¦nª¤Ä��µ¦«¹�¬µª·�́¥�̧Ê�®µ��oµ¡Á�oµ¤¸�Îµ�µ¤
°ºÉ�Á¡·É¤Á�·¤��oµ¡Á�oµ�³�·��n°Â¡�¥r®�·�°́�¦¥µ��¸¦³Á¨·«ÁªÅ�¥r��¸É �081-1721991 ®¦º°�e-mail: 
a_kry1@hotmail.com  
�µ¦���d��ªµ¤¨´� 

�o°¤¼¨�µ¦Á�oµ¦nª¤ª·�́¥�°��oµ¡Á�oµ�³�¼����d�Á�}��ªµ¤¨´���ªµ¤Á�}�­nª��»��¨�³Å¤n�¼�
Á�d�Á�¥Ä�¦µ¥�µ�Ä�®¦º°�µ��̧¡·¤¡rÄ���¼o�Îµ�´��µ¦�¼Â¨�µ¦ª·�́¥�³Å�o¦́�°�»�µ�Ä®o�¦ª�­°�Áª�
¦³Á�¸¥��o���´��°��oµ¡Á�oµÃ�¥�¦��Á¡ºÉ°�¦ª�­°��ªµ¤�¼��o°��°�ª·�¸�µ¦�ÎµÁ�·��µ�ª·�́¥�µ�
�¨·�·��Â¨³�®¦º°�o°¤¼¨°ºÉ�Ç�Ã�¥Å¤n¨³Á¤·�­·��·�°��oµ¡Á�oµÄ��µ¦¦́�¬µ�ªµ¤¨´�Á�·��°�Á���¸É
��®¤µ¥°�»�µ�Åªo�Ã�¥�oµ¡Á�oµÅ�o¨��µ¤Ä�Á°�­µ¦Ä�¥·�¥°¤°�»�µ�Ä®o�»��¨�nµ�Ç��oµ��o�¤¸
­·��·�¦ª�­°�Áª�¦³Á�¸¥��°��oµ¡Á�oµÃ�¥�¦� 

®µ��oµ¡Á�oµÅ�o¦́��µ¦��·�´�·Å¤n¦��µ¤�¸É¦³�»ÅªoÄ�Á°�­µ¦�¸ÊÂ���¼oÁ�oµ¦nª¤�µ¦ª·�́¥��oµ¡Á�oµ
�³­µ¤µ¦��·��n°�´��¦³�µ���³�¦¦¤�µ¦�¦·¥�¦¦¤­Îµ®¦́��µ¦¡·�µ¦�µÃ�¦��µ¦ª·�́¥�¸É�ÎµÄ�
¤�»¬¥r®¦º°�¼oÂ��Å�o�¸É� iµ¥ª·�́¥�­Îµ�́�Áª�«µ­�¦r�³¨°ª́¥Â¨³¢g��¢¼­»�£µ¡�¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª��
Á�°¦rÃ�¦«´¡�r�02-6642295-6 
�µ¦¥·�¥°¤ 

�µ¦Á�oµ¦nª¤Ä��µ¦«¹�¬µª·�́¥�̧ÊÁ�}�Å��µ¤�ªµ¤­¤´�¦Ä��°��oµ¡Á�oµ��oµ¡Á�oµ¤¸­·��·�¸É�³
�°��́ª�µ��µ¦«¹�¬µ���Áª¨µÄ��Â¨³�µ¦Á¡·��°��³Å¤n¤¸�¨�n°�µ¦�¼Â¨¦́�¬µ�µ��µ¦Â¡�¥r�°�
�oµ¡Á�oµÄ�°�µ����µ¦Á�oµ¦nª¤�µ¦«¹�¬µ�°��oµ¡Á�oµ°µ�­·Ê�­»�Áª¨µÄ��ÈÅ�o��oª¥�ªµ¤­¤´�¦Ä��°�

mailto:a_kry1@hotmail.com
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�oµ¡Á�oµ®¦º°Å¤n�È�µ¤�®µ��o°��µ¦Á�oµ¦nª¤��oµ¡Á�oµ�³¨�¨µ¥¤º°�ºÉ°�oµ�¨nµ��̧Ê��oµ¡Á�oµ�³Å�o¦́�­ÎµÁ�µ�¸É
¨�¨µ¥¤º°�ºÉ°�°�Á°�­µ¦�̧ÊÁ¡ºÉ°Á�È�¦́�¬µÅªo 

 
����������������������������������������������������������                                                  ������������������������������� 
¨µ¥¤º°�ºÉ°�¼oÁ�oµ¦nª¤ª·�́¥                                                                                        ª́��¸É 
 
����������������������������������������������������������                                                  ������������������������������� 
¨µ¥¤º°�ºÉ°Â¡�¥r�¼o�°�ªµ¤¥·�¥°¤��������������������������������������������������������������������������ª́��¸É 
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£µ���ª���� 

Â���´��¹��o°¤¼¨Ã�¦��µ¦ª·�́¥ 

Â��­°��µ¤ 
 
�µ¦«¹�¬µ�¦³­·��·£µ¡�°��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��oª¥�µ¦�¸�Ã��¼¨·�́¤��p°��·����·�Á°�
Á�¦̧¥�Á�¸¥��´��µ¦�¸�¥µÅ�¦Â°¤�·Ã�Ã¨��°³Á��Ã�Å��r��Á�oµÅ�Ä�¦°¥Ã¦� 
Î̈µ�´��¸É�����������������...Á¨��¦³�Îµ�ª́�¼o�iª¥(HN)����������������������������������������������������������ª́��¸É����������������������..................... 
�ºÉ°��µ¥��µ���µ�­µª�����������������������������������������������������������������µ¤­�»¨������������������������������������������������.................. 
�¸É°¥¼n�����������������������������������������������������������������������������������������������������������������Á�°¦rÃ�¦�·��n°���������������������������������� 
 
�o°¤¼¨­nª��³ª 
Á¡«�  �������µ¥  �����������®�·�  
°µ¥»�������������������e�������������������������Á�ºÊ°�µ�·��������������������������������������¦»p�Á º̈°����������� 
°µ�̧¡� ������� �oµ¦µ��µ¦    ¦́�ª·­µ®�·�� ����������������oµ�µ¥    �´�Á¦̧¥���´�«¹�¬µ 
�������������������������»¦�·�­nª��´ª��������������������°ºÉ�Ç���������������������� 
�¦³ª́�·Â¡o¥µ�  
 ��������Å¤n¤̧  �������������������¤̧�Å�oÂ�n��������������...................................................................................... 
    ��������°µ�µ¦�¸É¡������������������������������������������������������������������������������������������� 
�¦³ª́�·Ã¦��¦³�Îµ�´ª 
 ��������Å¤n¤̧       ¤̧�Å�oÂ�n��������������������������������������������������������������������������������������............. 
�¦³ª́�·�µ¦Ä�o¥µÁ�}��¦³�Îµ� 
        �Å¤n¤̧   ����¤̧�Å�oÂ�n��������������������������������������������������������������������������������������������������� 
������������������������������������������������������������������¦³¥³Áª¨µ�¸ÉÄ�o�¦́Ê�­»��oµ¥�������������������������� 
�¦³ª́�·Ä��¦°��¦́ª¤̧¦°¥Â�¨Á�}��¼� 
 �����������Å¤n¤̧  �����¤̧�    �ªµ¤­́¤¡́��rÁ�}���������������������������������������������������������������������������� 
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�¦³ª́�·�¸ÉÅ�o¦́��n°�Á�·�¦°¥Â�¨Á�}��¼���oµ¤̧��Á�n�� 
           �¦³ª́�·°»��́·Á®�»��n°�Á�·�¦°¥Â�¨Á�}��ª́��¸ÉÅ�o¦́�°»�´�·Á®�»�������������������������������������������������������������������� 
������������¦³ª́�·�µ¦�nµ�´����·��°��µ¦�nµ�´���������������������������/ª́��¸ÉÅ�o¦́��µ¦�nµ�´������������������������������������� 

���������������������������¦°¥­·ª��������������������������������������������¦°¥­́�����������������������������������������ÎµÂ®�n��¸ÉÅ�o¦́�ª́��̧� 
 �����������°ºÉ�Ç������������������������������������������������������������������������������������������������������������������������������������������������ 

��³�¸Ê°¥¼nÄ�£µª³�´Ê��¦¦£r�®¦º°�Ä®o�¤�»�¦�®¦º°Å¤n 
 �����������Å¤n   �   ���³�¸Ê�´Ê��¦¦£r®¦º°�Ä®o�¤�»�¦ 
Á�¥Å�o¦́��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼�¤µ�n°�®¦º°Å¤n������������Å¤nÁ�¥���������������Á�¥��Ã�¥ª·�̧����������� 
�����                                                                                                                         Á¤ºÉ°����������������������������������������������� 
�¦ª�¦nµ��µ¥ 
�ÎµÂ®�n��¸ÉÁ�}�/�Îµ�ª�¦°¥Â�¨Á�}��¼� 
1......................................../����� 2......................................../����..   

3......................................../�����            

�ÎµÂ����·��°�­̧�·ª�µ¤skin photo type             I           II           III           IV          V           VI 

Á®�»�¨�¸É�o°��µ¦¦́�¬µ¦°¥Â�¨Á�}��¼��             ��ªµ¤­ª¥�µ¤�����������µ¦�¹�¦́Ê������������´����������������ª������������ 

    ���������������°ºÉ�Ç����������������........................................................... 
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Â���´��¹���µ�¦°¥Ã¦�ª́�Á�}��ªµ¤�ªoµ�Â¨³�ªµ¤¥µª�Ã�¥Ä�o�µ¨·Á�°¦r 

 
Â���´��¹���µ�¦°¥Ã¦�Ã�¥ª́�Á�}��¦·¤µ�¦�Á¤ºÉ°Á�¸¥�Á�}�¦o°¥¨³�°��¦·¤µ�¦�¸É¨�¨��: 
Triamcinolone acetonide 
 

 
Â���¦³Á¤·���µ�¦°¥Ã¦�Ã�¥ª́�Á�}��¦·¤µ�¦�Á¤ºÉ°Á�¸¥�Á�}�¦o°¥¨³�°��¦·¤µ�¦�¸É¨�¨��: 
Botulinum Toxin Type A 
 

PatientNo. 
 

 
��µ�
�n°�
¦́�¬µ 

�µ¦¦Î�¬µ�oª¥�µ¦�̧�� 
Triamcinolone acetonide 

 
average 

 
��µ�
�n°�
¦́�¬µ 

�µ¦¦́�¬µ�oª¥�µ¦�̧�� 
Botulinum toxin typeA 

 
average 

�ªoµ�x¥µª �ªoµ�x¥µª 
wk3 wk6 wk9 wk3 wk6 wk9 

           

 
No. 

 
�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��TA 

0 ­́��µ®r  
average 

3 ­́��µ®r   
average 1 2 3 1 2 3 

         
 

No. 
 

�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��TA 

 6 ­́��µ®r  
average 

9 ­́��µ®r   
average 1 2 3 1 2 3 

         

 
No. 

 
�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��BTX A 

0 ­́��µ®r  
average 

3 ­́��µ®r   
average 1 2 3 1 2 3 

         
 

No. 
 

�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��BTX A 

 6 ­́��µ®r  
average 

9 ­́��µ®r   
average 1 2 3 1 2 3 
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Â���¦³Á¤·��ªµ¤Á�o¤�°�¦°¥Ã¦� (skin vascularity and melanin level) Ã�¥Á�¦ºÉ°� Mexameter 
MX 18: 
�µ¦¦́�¬µ�oª¥�µ¦�¸��Triamcinolone acetonide 
 

 
Â���¦³Á¤·��ªµ¤Á�o¤�°�¦°¥Ã¦� (skin vascularity and melanin level) Ã�¥Á�¦ºÉ°� Mexameter 
MX 18: 
�µ¦¦́�¬µ�oª¥�µ¦�¸��Botulinum Toxin Type A 
 

 
 
 

 
No. 

 
�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��TA 

0 ­́��µ®r  
average 

3 ­́��µ®r   
average 1 2 3 1 2 3 

         
 

No. 
 

�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��TA 

 6 ­́��µ®r  
average 

9 ­́��µ®r   
average 1 2 3 1 2 3 

         

 
No. 

 
�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��BTX A 

0 ­́��µ®r  
average 

3 ­́��µ®r   
average 1 2 3 1 2 3 

         
 

No. 
 

�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��BTX A 

 6 ­́��µ®r  
average 

9 ­́��µ®r   
average 1 2 3 1 2 3 
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Â���¦³Á¤·��ªµ¤¥º�®¥»n��°�¦°¥Ã¦�Ã�¥Á�¦ºÉ°�ª́��ªµ¤¥º�®¥»n��(Cutometer):  
�µ¦¦́�¬µ�oª¥�µ¦�¸� Triamcinolone acetonide 
 

 
Â���¦³Á¤·��ªµ¤¥º�®¥»n��°�¦°¥Ã¦�Ã�¥Á�¦ºÉ°�ª́��ªµ¤¥º�®¥»n��(Cutometer):  
�µ¦¦́�¬µ�oª¥�µ¦�¸� Botulinum Toxin Type A 
 

 
 
 
 
 
 

 
No. 

 
�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��TA 

0 ­́��µ®r  
average 

3 ­́��µ®r   
average 1 2 3 1 2 3 

         
 

No. 
 

�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��TA 

 6 ­́��µ®r  
average 

9 ­́��µ®r   
average 1 2 3 1 2 3 

         

 
No. 

 
�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��BTX A 

0 ­́��µ®r  
average 

3 ­́��µ®r   
average 1 2 3 1 2 3 

         
 

No. 
 

�����ª´��¦́Ê��̧É 

�µ¦¦́�¬µ�oª¥�µ¦�¸��BTX A 

 6 ­́��µ®r  
average 

9 ­́��µ®r   
average 1 2 3 1 2 3 

         



 
 

 

�ªµ¤¦»�Â¦��°�°µ�µ¦�ª����³¦´�¬µ�¹É�®¤µ¥�¹�

       
 
 
 

 
 
Â��¢°¦r¤�¦³Á¤·��¨�ªµ¤¡°Ä�Ä�

(-2) =  Å¤n¡°Ä�¤µ� 
(-1) = �Å¤n¡°Ä�Á¨È��o°¥
(0)  =  Å¤n¦¼o­¹�°³Å¦ 
(1)  =  ¡°Ä�Á¨È��o°¥ 
(2)  = �¡°Ä�¤µ� 
 

 
 
 

 
 

 
 
 
 
 
 

Pain face scale

¨Îµ�´�
�̧É (1) 
   

Å¤n�ª�
    (0-1)                     

 

��³¦´�¬µ�¹É�®¤µ¥�¹��µ��µ¦�¸�¥µÁ�oµ¦°¥Ã¦� 

 

�ªµ¤¡°Ä�Ä��µ¦¦´�¬µÃ�¥¦ª¤ Ä�­́��µ®r�̧É�9: Ã�¥�¼o�iª¥ 

Å¤n¡°Ä�Á¨È��o°¥ 

 

�¦´Ê��¸É� 1 2 
Pain face scale ¦°¥Ã¦��̧É�1    

 ¦°¥Ã¦��̧É�2    

¦°¥Ã¦��̧É�1 ¦°¥Ã¦��̧É�2 
(2) (3) (4) (5) (1) (2) (3) 

       

Å¤n�ª��= 0�����������ª�Á È̈��o°¥�= 1����������ª�¤µ��= 2�����������ª�¤µ��¸É­»� = 3
1)                        (2-4)                         (5-7)                         (8-10)  

98 

 

3 

 
(4) (5) 
  

= 3 
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Â��¢°¦r¤�¦³Á¤·��¨�ªµ¤¡°Ä�Ä��µ¦¦́�¬µÃ�¥¦ª¤Ä�­´��µ®r�̧É�9  :  
Ã�¥Â¡�¥r���¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ�ª·�́¥��2 �nµ�� 

(-2) =  Å¤n¡°Ä�¤µ� 
(-1) = �Å¤n¡°Ä�Á¨È��o°¥ 
(0)  =  Å¤n¦¼o­¹�°³Å¦ 
(1)  =  ¡°Ä�Á¨È��o°¥ 
(2)  = �¡°Ä�¤µ� 
 
Î̈µ�́��̧É ¦°¥Ã¦��̧É�1 ¦°¥Ã¦��̧É�2 

-2 -1 0 1 2 -2 -1 0 1 2 
1.           
2.           
3.           
4.           
5.           
6.           
7.           
8.           
9.           
10.           
11.           
12.           
13.           
14.           
15.           
16.           
17.           
18.           
19.           
20.           
¦ª¤           

 



 
 

 

�µ¦�¦³Á¤·��¨�(Patient Scar Assessment Scale)
 

�¦³Á¤·�¦°¥Â�¨Á�}��¼�

 
1. �ªµ¤�¼�®�µ 
�o°¥¨��µ�Á�·¤ 
 
2. ¦°¥Ã¦��»n¤�¹Ê� 

3. ­̧¦°¥Ã¦� 

����������������������������������������
4. �µ¦¥»��´ª�°��·ª®�´� 

����������������������������������������
 
5. ¦°¥Â�� 

6. °µ�µ¦�́���¦·Áª�¦°¥Ã¦� 
Á¤ºÉ°Á�̧¥��´��n°��µ¦¦´�¬µ 

7. °µ�µ¦Á�È���¦·Áª�¦°¥Ã¦� 
Á¤ºÉ°Á�̧¥��´��n°��µ¦¦´�¬µ 

 
8. °ºÉ�Ç�(�����.) 

¦ª¤ 
 

�̧É¦°¥Ã¦� 
¦°�¦°¥Ã¦� 
�́Ê��2 �ÎµÂ®�n� 

�µ�¨� 
�­¤ 
Á�o¤�¹Ê� 

 

(Patient Scar Assessment Scale):Ã�¥�¼o�iª¥ (¦°¥Ã¦��¸É�1 Â¨³�

¦°¥Â�¨Á�}��¼� ­́��µ®r Â¥n�̧É­»� -2 -1 0 

3  
 
 
 
 
 
 
 
 
 
�����¤¸ 
������Å¤n¤¸ 
 
 
�����¤¸ 
������Å¤n¤¸ 
 
�����¤¸ 
������Å¤n¤¸ 
 
 
�����¤¸ 
������Å¤n¤¸ 
 

      
6    
9    
3    
6    
9    

 

3    
6    

9    

 

3    
6    
9    
3    
6    
9    

 3    
6    
9    

 3    
6    
9    
3    
6    
9    

   

Å¤n
Á�¨̧É¥� 
Â�¨� 

100 

Â¨³�2)  

1 2 �¸
�̧É­»� 

   
  
  
  
  
  
  
   

  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
   



 
 

 

��µ¦�¦³Á¤·��¨�(Observer Scar Assessment Scale):
¦°¥Ã¦��̧É�1 Â¨³�2 
 
�¦³Á¤·�¦°¥Â�¨Á�}��¼�

 
1. �ªµ¤�¼�®�µ 
�o°¥¨��µ�Á�·¤ 

2. ­̧¦°¥Ã¦� 
Á¤ºÉ°Á�̧¥��´��n°��µ¦¦�́¬µ  

�������� ��������������������������������
3. �µ¦¥»��´ª�°��·ª®�´�����������������������������������

          
 
4. ¦°¥Â�� 

 
8. °ºÉ�Ç (��������.)

¦ª¤ 

�µ�¨� 
�­¤ 
Á�o¤�¹Ê� 

�̧É¦°¥Ã¦� 
¦°�¦°¥Ã¦� 
�́Ê��2 �ÎµÂ®�n� 

 

(Observer Scar Assessment Scale):Ã�¥Â¡�¥r (Physician evaluation) 

�¦³Á¤·�¦°¥Â�¨Á�}��¼� ­́��µ®r Â¥n�̧É­»� -1 -2 0 
3  

 
 
 
 
 
 
 
�������¤¸ 
������Å¤n¤¸ 
 
 
������¤¸ 
������Å¤n¤¸ 

   

6    
9    

 

�������������������������������� 

3  
 
 

 
 
 

 
 
 

6 

9 

����������������������������������3  
 

  

6 

9 

3    

6 
9 

(��������.) 
3 

6 

9 
     

 
 
 

Å¤nÁ�¨¸É¥� 
Â�¨� 

101 

(Physician evaluation)  

1 2 �¸�̧É­»�  
   

  
  
 
 

 
 
 

  

  

   



 

 

 

 

 

�¦³ª́�·�¼oÁ�̧¥� 
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  ���

�¦³ª́�·�¼oÁ�̧¥� 

�ºÉ° �µ�­µª°́�¦¥µ���¸¦³Á¨·«ÁªÅ�¥r 

ª´��Á�º°���eÁ�·� 11 ¤·�»�µ¥��2524 

­�µ��̧É°¥¼n�{��»�´� 112/104 ®¤¼n�2 ®¤¼n�oµ�Á¡°¦rÁ¢��¤µ­Á�°¦r¡¸����°¥�2) 
 ���¦́��µ�·Á�«¦r��Îµ�¨Å�¦¤oµ�°ÎµÁ£°Á¤º°���́�®ª́�����»¦̧�

11000 

�¦³ª´�·�µ¦«¹�¬µ 
2548   �¦·��µ�¦̧�Â¡�¥«µ­�¦�´��·� 

 ¤®µª·�¥µ¨´¥�¦¦¤«µ­�¦r 

�¦³ª´�·�µ¦�Îµ�µ�  
2550-2551  Â¡�¥rÄ�o�»� 
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