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การวินิจฉัยและบําบัดรักษาภาวะหลอดเลือดรยางคบาดเจ็บ
บุญย่ิง ศิริบํารุงวงศ 

º·¤Ñ´Â‹Í
 ÀÒÇÐËÅÍ´àÅ×Í´ÃÂÒ§¤�ºÒ´à¨çºà»š¹ÀÒÇÐ·ÕèÁÕ¤ÇÒÁÃØ¹áÃ§ÊÙ§ ÍÒ¨¹íÒä»ÊÙ‹¡ÒÃÊÙÞàÊÕÂá¢¹ËÃ×Í¢Ò·ÕèºÒ´à¨çº ÃÇÁä»¶Ö§

ÍÒ¨·íÒãËŒ¼ÙŒ»†ÇÂàÊÕÂªÕÇÔμä Œ́ â´Âá¾·Â�μ ŒÍ§Ê§ÊÑÂÇ‹Ò¼ÙŒ»†ÇÂ·Ø¡ÃÒÂ·ÕèÁÕ¡ÒÃºÒ´à¨çº·Õèá¢¹ËÃ×Í¢ÒÍÒ¨ÁÕ¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´

Ã‹ÇÁ´ŒÇÂàÊÁÍ à¾ÃÒÐ¨Ð·íÒãËŒÊÒÁÒÃ¶μÃÇ¨¾ºáÅÐÃÑ¡ÉÒä´ŒÍÂ‹Ò§ÃÇ´àÃçÇ ¡ÒÃà¢ŒÒã¨¶Ö§ÅÑ¡É³Ð¢Í§¡ÒÃºÒ´à¨çºÃÇÁä»¶Ö§¡ÒÃÁÕ¤ÇÒÁÃÙŒ

¶Ö§á¹Ç·Ò§¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂáÅÐ¡ÒÃÃÑ¡ÉÒ¼ÙŒ»†ÇÂ·Õè¶Ù¡μ ŒÍ§ÊÒÁÒÃ¶Å´ÍÑμÃÒ·Ø¾¾ÅÀÒ¾ áÅÐàÊÕÂªÕÇÔμ¨Ò¡ÀÒÇÐ¹Õéä Œ́

¤íÒÊíÒ¤ÑÞ  ËÅÍ´àÅ×Í´ÃÂÒ§¤�ºÒ´à¨çº, ¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂ, á¹Ç·Ò§¡ÒÃμÃÇ¨ÃÑ¡ÉÒ 

º·¤ÇÒÁ¿„œ¹ÇÔªÒ

º·¹íÒ
¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´ÃÂÒ§¤ � ËÁÒÂ¶Ö§¡ÒÃ

ºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´á´§ãËÞ‹·Õè¹íÒàÅ×Í´ä»àÅÕéÂ§à¹×éÍàÂ×èÍ

¢Í§á¢¹ËÃ×Í¢Ò¹Ñé¹ áº‹§μÒÁ¡Åä¡ÊÒàËμØ¢Í§¡ÒÃºÒ´à ç̈ºä Œ́à»š¹ 

ò »ÃÐàÀ· ¤×Í ñ) áºº·ÐÅØ (penetrating injury) ¾ºä´Œ»ÃÐÁÒ³

ÃŒÍÂÅÐ öñ â´ÂÃŒÍÂÅÐ õð à¡Ố ¨Ò¡¶Ù¡ÂÔ§ (gunshot) ÃŒÍÂÅÐ óô

¨Ò¡¡ÒÃ¶Ù¡á·§ (stab wound) ÃŒÍÂÅÐ õ ̈ Ò¡ºÒ´á¼Å©Õ¡¢Ò´ 

(laceration wound) áÅÐ»„¹ÅÙ¡«Í§ (shotgun)ò, ó »ÃÐàÀ··Õè ò)

áºº¡ÃÐá·¡ (blunt injury) ¾ºä´Œ»ÃÐÁÒ³ÃŒÍÂÅÐ ñô 

ÊÔè§ÊíÒ¤ÑÞ·Õèà»š¹»˜¨¨ÑÂ·ÕèÁÕ¼Åμ ‹Í¼Å¡ÒÃÃÑ¡ÉÒÁÒ¡·ÕèÊØ´ ¤×Í 

ÃÐÂÐàÇÅÒμ Ñé§áμ ‹ä´ŒÃÑººÒ´à¨çº¶Ö§àÇÅÒ·Õèä´ŒÃÑº¡ÒÃÃÑ¡ÉÒõ, ö

à¾ÃÒÐ©Ð¹Ñé¹¡ÒÃÇÔ¹Ô̈ ©ÑÂ·ÕèÃÇ´àÃçÇáÅÐ¶Ù¡μ ŒÍ§ ÃÇÁ¶Ö§¡ÒÃÃÑ¡ÉÒ

·ÕèàËÁÒÐÊÁ Ö̈§à»š¹»̃¨ Ñ̈Â·ÕèÊíÒ¤ÑÞ·ÕèÊǾ ã¹¡ÒÃÅ´ÍÑμÃÒ·Ø¾¾ÅÀÒ¾

áÅÐÍÑμÃÒ¡ÒÃμÒÂã¹¼ÙŒ»†ÇÂ¡ÅØ‹Á¹Õé

¡ÅÇÔ¸Ò¹¡ÒÃà¡Ô´¡ÒÃºÒ´à¨çº 
ÃÙ»áºº¢Í§¡ÒÃºÒ´à¨çº·Õè¾ºº‹ÍÂ·ÕèÊØ´¤×Í¡ÒÃºÒ´à¨çº

áºº©Õ¡¢Ò´ºÒ§Ê‹Ç¹ (laceration) áÅÐáºº©Õ¡¢Ò´·Ñé§ËÁ´ 

(transection)÷, ø àÁ×èÍà¡Ô´¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´á´§

¨ÐÊ‹§¼ÅãËŒÍÇÑÂÇÐÊ‹Ç¹»ÅÒÂμ ‹ÍËÅÍ´àÅ×Í´·ÕèºÒ´à¨çº¢Ò´àÅ×Í´

¼ÙŒ»†ÇÂ¨ÐÁÕÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§¢Í§ÍÒ¡ÒÃ¢Ò´àÅ×Í´·ÕèÍÇÑÂÇÐ

Ê‹Ç¹»ÅÒÂ (6 Ps) ä Œ́á¡‹ ÍÒ¡ÒÃ«Õ´ (pallor) »Ç´ (pain) 

ªÒ (paresthesia) ÍÑÁ¾Òμ (paralysis) àÂç¹ (poikilothermia) 

áÅÐ¤ÅíÒªÕ¾¨ÃäÁ‹ä´Œ (pulselessness) «Öè§ã¹ÃÐÂÐáÃ¡à¹×éÍàÂ×èÍ

·Õè¢Ò´àÅ×Í´¹Ñé¹ÂÑ§äÁ‹μÒÂ áÅÐÊÒÁÒÃ¶¿„œ¹¡ÅÑºÊÙ‹ÀÒÇÐ»Ã¡μ Ôä´Œ

àÁ×èÍä Œ́ÃÑºàÅ×Í´ä»àÅÕéÂ§ãËÁ‹ (reversible ischemia) áμ ‹ã¹·ÕèÊØ´

¶ŒÒäÁ‹ä Œ́ÃÑºàÅ×Í´ä»àÅÕéÂ§ÍÂ‹Ò§·Ñ¹·‹Ç§·Õ¡ç¨Ð¹íÒä»ÊÙ‹¡ÒÃμÒÂ

¢Í§à¹×éÍàÂ×èÍ (irreversible ischemia) à¹×éÍàÂ×èÍáμ ‹ÅÐ»ÃÐàÀ·¹Ñé¹

ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ·¹ÍÂÙ‹ã¹ÊÀÒÇÐ¢Ò´àÅ×Í´äÁ‹à·‹Ò¡Ñ¹ «Öè§

¢Öé¹ÍÂÙ‹¡ÑºÍÑμÃÒ¡ÒÃà¼Ò¼ÅÒÞ (metabolic rate) ¢Í§à¹×éÍàÂ×èÍ¹Ñé¹æ

â´ÂàÊŒ¹»ÃÐÊÒ·Ê‹Ç¹»ÅÒÂÊÒÁÒÃ¶·¹ä´Œ¹ŒÍÂ·ÕèÊØ´à¹×èÍ§¨Ò¡

ÁÕÍÑμÃÒ¡ÒÃà¼Ò¼ÅÒÞ·ÕèÊÙ§ μÒÁÁÒ´ŒÇÂ¡ÅŒÒÁà¹×éÍÅÒÂ áÅÐ

¼ÔÇË¹Ñ§μÒÁÅíÒ´Ñºù 

¹Í¡¨Ò¡¹Õéã¹ª‹Ç§·Õèà¹×éÍàÂ×èÍ¢Ò´àÅ×Í´ÁÒàÅÕéÂ§¹Ñé¹ à¹×éÍàÂ×èÍ¹Ñé¹

¨Ð»ÃÑºμ ÑÇâ´ÂãªŒ¾ÅÑ§§Ò¹¨Ò¡»¯Ô¡ÔÃÔÂÒáººäÁ‹ãªŒÍÍ¡«Ôà¨¹ 

(anaerobic metabolism) «Öè§¨Ð·íÒãËŒà¡Ố ÊÒÃ Superoxide anion 

ÊÐÊÁà»š¹»ÃÔÁÒ³ÁÒ¡ áÅÐàÁ×èÍà¹×éÍàÂ×èÍ¹Ñé¹ä Œ́ÃÑºàÅ×Í´ÁÒàÅÕéÂ§ãËÁ‹

¨Ò¡¡ÒÃ«‹ÍÁá«ÁËÅÍ´àÅ×Í´·ÕèºÒ´à¨çº Superoxide anion 

¨Ð¶Ù¡à»ÅÕèÂ¹ãËŒà»š¹ÊÒÃÍ¹ØÁÙÅÍÔÊÃÐ (oxygen free radicals) 

«Öè§Ê‹§¼ÅãËŒËÅÍ´àÅ×Í´Ë´μ ÑÇ (vasoconstriction) áÅÐà¾ÔèÁ

¡ÒÃ«ÖÁ¼‹Ò¹¢Í§àÂ×èÍºØËÅÍ´àÅ×Í´½ÍÂ (increase capillary 

permeability) «Öè§¨Ð·íÒãËŒ¤ÇÒÁ´Ñ¹ã¹ª‹Í§¾Ñ§¼×́ ËØŒÁ¡ÅŒÒÁà¹×éÍ¹Ñé¹æ

à¾ÔèÁ¢Öé¹ (increase compartmental pressure) áÅÐ¡‹ÍãËŒà¡Ô´ 

Compartment syndrome ã¹·ÕèÊØ´ ÁÒ¡ä»¡Ç‹Ò¹Ñé¹ÊÒÃμ ‹Ò§æ 

·Ñé§ÊÒÃÍ¹ØÁÙÅÍÔÊÃÐáÅÐÊÒÃ·Õèà¡Ố ¨Ò¡¡ÒÃμÒÂ¢Í§à«ÅÅ�̈ Ðà¢ŒÒÊÙ‹

¡ÃÐáÊàÅ×Í´ ¡‹ÍãËŒà¡Ô´¡ÒÃàÊ×èÍÁ¡ÒÃ·íÒ§Ò¹¢Í§ÍÇÑÂÇÐÍ×è¹ä´Œ

(multi-organ failure) àª‹¹ ËÑÇã¨ äμ »Í´ ÀÒÇÐ´Ñ§¡Å‹ÒÇ¹Õé

ÍÒ¨·íÒãËŒ¼ÙŒ»†ÇÂàÊÕÂªÕÇÔμ ËÃ×Í·íÒãËŒÊÙÞàÊÕÂ¡ÒÃ·íÒ§Ò¹¢Í§

á¢¹ËÃ×Í¢Òä Œ́ñð

â¤Ã§¡ÒÃ¨Ñ´μ Ñé§ÀÒ¤ÇÔªÒÈÑÅÂÈÒÊμÃ � ¤³Ðá¾·ÂÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ �
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¡ÒÃÇÔ¹Ô¨©ÑÂ
à¹×èÍ§¨Ò¡ÀÒÇÐ¡ÒÃºÒ´à ç̈º¢Í§ËÅÍ´àÅ×Í´·Õèá¢¹ËÃ×Í¢Ò¹Õé 

à»š¹ÀÒÇÐ·ÕèÁÕ¤ÇÒÁÃØ¹áÃ§ÍÒ¨¡‹ÍãËŒà¡Ố ¡ÒÃÊÙÞàÊÕÂá¢¹ËÃ×Í¢Ò

ÃÇÁ¶Ö§¡ÒÃàÊÕÂªÕÇÔμä´Œ ¼ÙŒÃÑ¡ÉÒ¨Ö§μ ŒÍ§ÁÕ¤ÇÒÁÊ§ÊÑÂÇ‹Ò ¼ÙŒ»†ÇÂ

·ÕèÁÕ¡ÒÃºÒ´à¨çº·Õèá¢¹ËÃ×Í¢ÒÍÒ¨ÁÕ¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´

Ã‹ÇÁ´ŒÇÂàÊÁÍ à¾×èÍ·Õè¨ÐÊÒÁÒÃ¶·íÒãËŒμÃÇ¨ÇÔ¹Ô¨©ÑÂä Œ́ÍÂ‹Ò§

·Ñ¹·‹Ç§·Õ à¾×èÍÅ´ÍÑμÃÒ¡ÒÃÊÙÞàÊÕÂá¢¹ËÃ×Í¢Ò áÅÐÍÑμÃÒ

¡ÒÃàÊÕÂªÕÇÔμ¨Ò¡¡ÒÃºÒ´à¨çº¹Õé â´Â¡ÃÐºÇ¹¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂ

¨Ðáμ¡μ ‹Ò§¡Ñ¹ÃÐËÇ‹Ò§¡ÒÃºÒ´à¨çºáºº·ÐÅØ áÅÐáºº¡ÃÐá·¡

ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§
ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§¢Í§¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´

·Õèá¢¹ËÃ×Í¢Ò¹Ñé¹ÊÒÁÒÃ¶áº‹§ä Œ́à»š¹ ò ¡ÅØ‹Á (μÒÃÒ§·Õè ñ) ¤×Í 

ñ) Hard signs «Öè§º‹§Ç‹Ò¼ÙŒ»†ÇÂÁÕ¤ÇÒÁàÊÕèÂ§ÊÙ§·Õè¨ÐÁÕ¡ÒÃºÒ´

à ç̈º¢Í§ËÅÍ´àÅ×Í´á¢¹ËÃ×Í¢Òñ, ó, ññ áÅÐ ò) Soft signs «Öè§

ã¹»˜¨¨ØºÑ¹¾ºÇ‹ÒäÁ‹ÁÕ¤ÇÒÁáÁ‹¹ÂíÒã¹¡ÒÃª‹ÇÂÇÔ¹Ô¨©ÑÂ¡ÒÃºÒ´

à ç̈º¢Í§ËÅÍ´àÅ×Í´á¢¹ËÃ×Í¢Òáμ ‹ÍÂ‹Ò§ã´ Ö̈§äÁ‹ä Œ́¹íÒÁÒãªŒ

ã¹¡ÃÐºÇ¹¡ÒÃμ Ñ´ÊÔ¹ã¨ã¹¡ÒÃÇÔ¹Ô¨©ÑÂÀÒÇÐ¹Õé à¹×èÍ§¨Ò¡

ÍÒ¡ÒÃáÊ´§ã¹¡ÅØ‹Á¹ÕéÊ‹Ç¹ãËÞ‹à¡Ô´¨Ò¡¡ÒÃºÒ´à¨çºÃ‹ÇÁ

¢Í§ÍÇÑÂÇÐ¢ŒÒ§à¤ÕÂ§ÁÒ¡¡Ç‹Òñ, ñò, ñó 

¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂÍ×è¹
Ultrasonic fl ow detection (Doppler)
à»š¹¡ÒÃμÃÇ¨â´Â¡ÒÃãªŒËÑÇμÃÇ¨à¤Ã×èÍ§´Í»à»ÅÍÃ �·ÕèÁÕ

¤ÇÒÁ¶Õè ø-ñò àÁ¡ÐàÎÔÃ �μ« �ã¹¡ÒÃμÃÇ¨ ¼ÙŒμÃÇ¨·íÒ¡ÒÃÇÑ́ ¤‹Ò´Ñª¹Õ

ËÅÍ´àÅ×Í´ (Arterial Pressure Index: API) «Öè§ä Œ́¨Ò¡¡ÒÃ

¹íÒ¤‹Ò¤ÇÒÁ´Ñ¹ª‹Ç§ËÑÇã¨ºÕºμ ÑÇ (systolic) ¢Í§ËÅÍ´àÅ×Í´·Õè

Ê‹Ç¹»ÅÒÂμ ‹Íμ íÒáË¹‹§·ÕèºÒ´à¨çºËÒÃä´Œ¤‹Ò¤ÇÒÁ´Ñ¹ª‹Ç§ËÑÇã¨

ºÕºμ ÑÇ¢Í§á¢¹¢ŒÒ§·ÕèäÁ‹ºÒ´à¨çº (ÃÙ»·Õè ñ) ¡ÒÃá»Å¼Åμ ŒÍ§

ÃÐÇÑ§ã¹¡Ã³Õ·ÕèμÃÇ¨¾ºÊÑÞÞÒ³¹Ñé¹äÁ‹ä´Œº‹§ºÍ¡Ç‹Ò¼ÙŒ»†ÇÂäÁ‹ÁÕ

ÀÒÇÐËÅÍ´àÅ×Í´á¢¹ËÃ×Í¢ÒºÒ´à ç̈º à¾ÃÒÐÊÑÞÞÒ³·Õèä´Œ

ÍÒ¨à¡Ô´¨Ò¡àÅ×Í´·ÕèÁÒ¨Ò¡ËÅÍ´àÅ×Í´á¢¹§ñô Ê‹Ç¹¡ÒÃμÃÇ¨

äÁ‹ä´ŒÊÑÞÞÒ³¹Ñé¹à»š¹Ë¹Öè§ã¹ÍÒ¡ÒÃáÊ´§¢Í§ Hard sign ¹Ñè¹¤×Í

¡ÒÃ¤ÅíÒªÕ¾¨ÃäÁ‹ä´Œ (pulselessness) ¹Ñè¹àÍ§

¤‹Ò´Ñª¹ÕËÅÍ´àÅ×Í´·Õè¹ŒÍÂ¡Ç‹Ò ð.ù º‹§ªÕéÇ‹Ò¼ÙŒ»†ÇÂÍÒ¨ÁÕ

ÀÒÇÐËÅÍ´àÅ×Í´á¢¹ËÃ×Í¢ÒºÒ´à¨çº «Öè§μ ŒÍ§ä´ŒÃÑº¡ÒÃμÃÇ¨

Â×¹ÂÑ¹â´Â¡ÒÃ·íÒ¡ÒÃ©Õ´ÊÒÃ·ÖºáÊ§à¾×èÍ´ÙàÊŒ¹àÅ×Í´ (contrast 

angiography)ñõ, ñö ¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂÇÔ¸Õ¹ÕéãªŒã¹¡ÒÃºÒ´à¨çº

áºº¡ÃÐá·¡ áÅÐÁÕ¼Å¡ÒÃμÃÇ¨Ã‹Ò§¡ÒÂ·ÕèäÁ‹ªÑ́ à¨¹ (equivocal

examination) ËÃ×Íã¹ÀÒÇÐ·ÕèÁÕ¤ÇÒÁàÊÕèÂ§ÊÙ§μ ‹Í¡ÒÃºÒ´à¨çº¢Í§

ËÅÍ´àÅ×Í´ àª‹¹¡ÒÃºÒ´à¨çº·Õèã¡ÅŒμ ‹Íμ íÒáË¹‹§ËÅÍ´àÅ×Í´ãËÞ‹

ã¹ÀÒÇÐà¢‹ÒËÅǾ ä»´ŒÒ¹ËÅÑ§ à»š¹μ Œ¹ »ÃÐâÂª¹�¢Í§¡ÒÃμÃÇ¨ÇÔ̧ Õ¹Õé

¤×Íà»š¹¡ÒÃμÃÇ¨áººäÁ‹¤Ø¡¤ÒÁ (noninvasive study) ÊÒÁÒÃ¶

Å´ÍÑμÃÒ¡ÒÃ©Õ´ÊÒÃ·ÖºáÊ§à¾×èÍ´ÙËÅÍ´àÅ×Í´â´ÂäÁ‹¨íÒà»š¹

·íÒãËŒÅ´âÍ¡ÒÊ¡ÒÃà¡Ô´ÀÒÇÐá·Ã¡«ŒÍ¹ áÅÐ¤‹ÒãªŒ¨‹ÒÂ¨Ò¡

¡ÒÃ·íÒËÑμ¶¡ÒÃ´Ñ§¡Å‹ÒÇä´Œ áμ ‹ÁÕ¢ŒÍ¤ÇÃÃÐÇÑ§ã¹¡ÒÃá»Å¼Å

ã¹ÀÒÇÐ·ÕèÁÕá¼Åà»�́ ºÃÔàÇ³·Õè·íÒ¡ÒÃÇÑ́  ËÃ×Íã¹¡Ã³Õ·ÕèäÁ‹ÊÒÁÒÃ¶

¾Ñ¹à¤Ã×èÍ§ÇÑ́ ¤ÇÒÁ´Ñ¹ä´Œà¹×èÍ§¨Ò¡à»š¹μ íÒáË¹‹§·ÕèºÒ´à¨çº ËÃ×Í

ÁÕ¡ÒÃãÊ‹àËÅç¡ÂÖ́ ¡ÃÐ´Ù¡ «Öè§¨Ð·íÒãËŒ¤‹Ò·Õèä´ŒäÁ‹ÁÕ¤ÇÒÁ¹‹Òàª×èÍ¶×Í

Contrast Angiography 

à»š¹¡ÒÃμÃÇ¨â´Â¡ÒÃ©Ṍ ÊÒÃ·ÖºáÊ§à¾×èÍ´ÙÃÒÂÅÐàÍÕÂ´

¢Í§ËÅÍ´àÅ×Í´á¢¹ËÃ×Í¢Ò·ÕèÊ§ÊÑÂÇ‹ÒÍÒ¨ÁÕ¡ÒÃºÒ´à¨çº ¡ÒÃ

μÃÇ¨¹Õéà»š¹¡ÒÃμÃÇ¨áºº¤Ø¡¤ÒÁ (invasive test) ¼ÙŒ»†ÇÂ

ÁÕâÍ¡ÒÊà¡Ố ÀÒÇÐá·Ã¡«ŒÍ¹ä´Œ ÁÒ¡ä»¡Ç‹Ò¹Ñé¹ÂÑ§à¾ÔèÁÃÐÂÐàÇÅÒ

ã¹¡ÒÃμÃÇ¨ÇÔ¹Ô̈ ©ÑÂ «Öè§à»š¹»˜̈ ¨ÑÂàÊÕèÂ§·ÕèÊíÒ¤ÑÞμ ‹Í¼Å¡ÒÃÃÑ¡ÉÒ

Ñ́§¹Ñé¹¡ÒÃμÃÇ¨¹Õé̈ Ö§ãªŒà©¾ÒÐã¹¼ÙŒ»†ÇÂ·ÕèÁÕ¢ŒÍº‹§ªÕéà·‹Ò¹Ñé¹ ́ Ñ§áÊ´§

ã¹μÒÃÒ§·Õè ò ÇÑμ¶Ø»ÃÐÊ§¤ �¢Í§¡ÒÃμÃÇ¨áº‹§ä Œ́ ò »ÃÐ¡ÒÃ

´Ñ§¹Õé 

ñ. à¾×èÍÂ×¹ÂÑ¹¡ÒÃÇÔ¹Ô̈ ©ÑÂÇ‹ÒÁÕ¡ÒÃºÒ´à ç̈º¢Í§ËÅÍ´àÅ×Í´á¢¹

 ËÃ×Í¢Ò¨ÃÔ§ à¾×èÍÅ´ÍÑμÃÒ¡ÒÃ¼‹Òμ Ñ´·ÕèäÁ‹¨íÒà»š¹´Ñ§μ ‹Íä»¹Õé 

- ¡ÒÃºÒ´à¨çºáºº¡ÃÐá·¡ áÅÐáºº·ÐÅØ·ÕèÁÕ¤ÇÒÁ

   ÃØ¹áÃ§ÊÙ§Ã‹ÇÁ¡Ñº¡ÒÃμÃÇ¨¾º Hard sign à¹×èÍ§¨Ò¡ 

   Hard sign ·ÕèμÃÇ¨¾ºä Œ́ÍÒ¨à¡Ô´¨Ò¡¡ÒÃºÒ´à¨çº

   ¢Í§à¹×éÍàÂ×èÍ¢ŒÒ§à¤ÕÂ§ñ÷, ñø

μÒÃÒ§·Õè ñ μÒÃÒ§áÊ´§ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§·ÕèÍÒ¨º‹§¶Ö§¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´·Õèá¢¹ËÃ×Í¢Ò 

Hard signs Soft signs
Active pulsatile hemorrhage Small hematoma
Large, expanding hematoma Moderate hemorrhage
Absent distal pulse Adjacent nerve injury
Palpable thrill or audible bruit Proximity
Sign of distal ischemia (6 Ps)

ÃÙ»·Õè ñ ¡ÒÃ¤íÒ¹Ç³¤‹Ò Arterial Pressure Index (API)
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- ¡ÒÃºÒ´à¨çºáºº¡ÃÐá·¡ áÅÐÁÕ¤ÇÒÁÊ§ÊÑÂÊÙ§Ç‹Ò

   ÁÕ¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´Ã‹ÇÁ¡ÑºÁÕ¤‹Ò´Ñª¹Õ

   ËÅÍ´àÅ×Í´·Õè¹ŒÍÂ¡Ç‹Ò ð.ùñõ, ñö 

- ¼ÙŒ»†ÇÂ·ÕèÁÕâÃ¤ËÅÍ´àÅ×Í´á´§ÍǾ μ Ñ¹·Õèá¢¹ËÃ×Í¢ÒàÃ×éÍÃÑ§ 

   (Peripheral arterial occlusive disease) Ã‹ÇÁ¡Ñº¡ÒÃ

   μÃÇ¨¾º Hard sign

ò. à¾×èÍ´Ùμ íÒáË¹‹§¢Í§ËÅÍ´àÅ×Í´·ÕèÁÕ¡ÒÃºÒ´à¨çº ã¹¡Ã³Õ

 μ ‹Íä»¹Õé

- ¡ÒÃºÒ´à¨çºáººËÅÒÂμ íÒáË¹‹§ áÅÐäÁ‹·ÃÒºÇ‹Ò

   à¡Ô´¡ÒÃºÒ´à¨çº·Õèμ íÒáË¹‹§ã´ àª‹¹ ¡ÒÃ¶Ù¡ÂÔ§´ŒÇÂ

   »„¹ÅÙ¡«Í§ à»š¹μ Œ¹

- ¡ÒÃºÒ´à¨çº·ÕèºÃÔàÇ³ª‹Í§Ë¹ŒÒÍ¡ (Thoracic outlet 

   injury: medial to deltopectoral groove) à¾ÃÒÐ

   μ íÒáË¹‹§¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´á´§«ÑÅ¤ÅÒàÇÕÂ¹

   ÁÕ¼Åμ ‹Í¡ÒÃàÅ×Í¡Å§á¼Å¼‹Òμ Ñ´ñò, ñó

ÇÔ¸Õ¡ÒÃ·íÒ Contrast angiography
¡ÒÃ·íÒ Contrast angiography ÊÒÁÒÃ¶·íÒä´Œ¢ŒÒ§àμ ÕÂ§

¼ÙŒ»†ÇÂ ËÃ×Íã¹ËŒÍ§¼‹ÒμÑ´ ÁÕ¤ÇÒÁáÁ‹¹ÂíÒÊÙ§ã¹¡ÒÃÇÔ¹Ô¨©ÑÂ

¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´ññ, ñù-òñ ¡ÒÃ·íÒÊÒÁÒÃ¶·íÒä´Œ

ã¹¼ÙŒ»†ÇÂ·ÕèÁÕÊÑÞÞÒ³ªÕ¾¤§·Õèà·‹Ò¹Ñé¹ áÅÐÈÑÅÂá¾·Â�ÊÒÁÒÃ¶

à»š¹¼ÙŒ·íÒä´ŒàÍ§·íÒãËŒÊÒÁÒÃ¶Å´ÃÐÂÐàÇÅÒã¹¡ÒÃÃÍ¡ÒÃ¼‹Òμ Ñ́

Å§ä Œ́ã¹¼ÙŒ»†ÇÂ·ÕèÁÕ¡ÒÃºÒ´à¨çº¨ÃÔ§

ÇÔ̧ Õ¹Õé·íÒâ´Â¡ÒÃãªŒà¢çÁàºÍÃ � ñø á·§à¢ŒÒ·ÕèËÅÍ´àÅ×Í´á´§

¿‚ÁÍÃÍÅ (femoral artery) ¢Í§¢Ò¢ŒÒ§·ÕèÁÕ¡ÒÃºÒ´à¨çº ËÃ×Í

ËÅÍ´àÅ×Í´á´§àºÃà¤ÕÂÅ (brachial artery) ¢Í§á¢¹¢ŒÒ§

·ÕèÁÕ¡ÒÃºÒ´à¨çº ¨Ò¡¹Ñé¹¡ç·íÒ¡ÒÃ©Õ´ÊÒÃ·ÖºáÊ§ (contrast 

agent) »ÃÐÁÒ³ òð-õð ÁÔÅÅÔÅÔμÃ áÅŒÇ·íÒ¡ÒÃ©ÒÂàÍ¡«àÃÂ�

´ŒÇÂà¤Ã×èÍ§àÍ¡«àÃÂ�à¤Å×èÍ¹·ÕèàÁ×èÍÊÒÃ·ÖºáÊ§àËÅ×Í»ÃÐÁÒ³ 

õ ÁÔÅÅÔÅÔμÃ ËÃ×ÍãªŒà¤Ã×èÍ§¿ÅÙÍÍâÃÊâ¤» Ù́ºÃÔàÇ³ËÅÍ´àÅ×Í´

·ÕèÊ§ÊÑÂ¢³Ð©Õ´ÊÒÃ·ÖºáÊ§

μÒÃÒ§·Õè ò ¢ŒÍº‹§ªÕéã¹¡ÒÃ©Õ´ÊÒÃ·ÖºáÊ§à¾×èÍ´ÙËÅÍ´àÅ×Í´ÐÂÒ§¤�·ÕèÊ§ÊÑÂÇ‹ÒÁÕ¡ÒÃºÒ´à¨çº (Contrast angiography)

¢ŒÍº‹§ªÕé¢Í§¡ÒÃ·íÒ contrast angiography ã¹¼ÙŒ»†ÇÂ·ÕèÁÕ¡ÒÃºÒ´à¨çº·Õèá¢¹ËÃ×Í¢Ò
Blunt extremity injury with hard sign
Complex penetrating injury with hard sign
Extremity injury with abnormal API
Extremity injury with suspected vascular injury in peripheral arterial occlusive disease
Multiple sites injury, e.g., shotgun
Thoracic outlet injury

Computed Tomographic Arteriography (CTA)

ÁÕ¤ÇÒÁáÁ‹¹ÂíÒã¡ÅŒà¤ÕÂ§¡Ñº Contrast angiography 

ã¹¡ÒÃμÃÇ¨Â×¹ÂÑ¹¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´òò ¹Í¡¨Ò¡¹Õé

ÂÑ§ÁÕ»ÃÐâÂª¹ �ã¹¡ÒÃμÃÇ¨ÇÔ¹Ô̈ ©ÑÂ¡ÒÃºÒ´à¨çºÃ‹ÇÁ·ÕèÍÇÑÂÇÐÍ×è¹

´ŒÇÂ àª‹¹ ¡ÒÃºÒ´à¨çºã¹ª‹Í§Í¡ ª‹Í§·ŒÍ§ áÅÐÊÁÍ§ 

ÊÃØ»á¹Ç·Ò§¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂÀÒÇÐËÅÍ´àÅ×Í´·Õèá¢¹
ËÃ×Í¢ÒºÒ´à¨çº (ÃÙ»·Õè ò)

Penetrating injury 

- μÃÇ¨Ã‹Ò§¡ÒÂäÁ‹¾º Hard signs ãËŒ´ÙÍÒ¡ÒÃ

 ÍÂ‹Ò§ã¡ÅŒªÔ´ ø-òô ªÑèÇâÁ§òó, òô

- μÃÇ¨Ã‹Ò§¡ÒÂ¾º Hard signs Ã‹ÇÁ¡Ñº¡ÒÃºÒ´à¨çº

 ¨Ò¡ÍÒÇØ̧ ·ÕèÁÕ¤ÇÒÁÃØ¹áÃ§μ èíÒ àª‹¹ ÁṌ  »‚¹¾¡ »„¹ÅÙ¡«Í§

 ãËŒ¤ÇÒÁáÁ‹¹ÂíÒã¹¡ÒÃÇÔ¹Ô¨©ÑÂÊÙ§Ç‹ÒÁÕ¡ÒÃºÒ´à¨çº

 ·Õè¨íÒà»š¹μ ŒÍ§ä Œ́ÃÑº¡ÒÃ¼‹Òμ Ñ´ÃÑ¡ÉÒñ, òõ ¡ÒÃμÃÇ¨

 ÇÔ¹Ô¨©ÑÂÍ×è¹¨Ö§äÁ‹ÁÕ¤ÇÒÁ¨íÒà»š¹ à¹×èÍ§¨Ò¡·íÒãËŒ

 àÊÕÂàÇÅÒ ¤‹ÒãªŒ¨‹ÒÂ áÅÐÍÒ¨¡‹ÍãËŒà¡Ô´ÀÒÇÐ

 á·Ã¡«ŒÍ¹ä Œ́ ¼ÙŒ»†ÇÂ¤ÇÃä Œ́ÃÑº¡ÒÃ¼‹Òμ Ñ´ÃÑ¡ÉÒ·Ñ¹·Õ 

 Â¡àÇŒ¹ã¹¡Ã³Õ·Õèμ ŒÍ§¡ÒÃ´Ùμ íÒáË¹‹§¡ÒÃºÒ´à¨çº ́ Ñ§·Õè

 ä Œ́¡Å‹ÒÇÁÒáÅŒÇ 

- μÃÇ¨Ã‹Ò§¡ÒÂ¾º Hard signs Ã‹ÇÁ¡Ñº¡ÒÃºÒ´à¨çº

 ¨Ò¡ÍÒÇØ¸·ÕèÁÕ¤ÇÒÁÃØ¹áÃ§ÊÙ§ àª‹¹ »„¹ÍÒ¡ŒÒ ÍÒÇØ¸

 Ê§¤ÃÒÁ Hard sings ·Õè¾ºÍÒ¨à¡Ố ¨Ò¡¡ÒÃºÒ´à¨çº

 ¨Ò¡à¹×éÍàÂ×èÍ¢ŒÒ§à¤ÕÂ§ä Œ́â´Â·ÕèäÁ‹ÁÕ¡ÒÃºÒ´à¨çº¢Í§

 ËÅÍ´àÅ×Í´ñ÷, ñø ¼ÙŒ»†ÇÂã¹¡ÅØ‹Á¹Õé¨Ö§ÁÕ¤ÇÒÁ¨íÒà»š¹

 ·Õè¨Ðμ ŒÍ§ä Œ́ÃÑº¡ÒÃμÃÇ¨Â×¹ÂÑ¹´ŒÇÂ¡ÒÃ·íÒ Contrast 

 angiography ¡‹Í¹à¾×èÍËÅÕ¡àÅÕèÂ§¡ÒÃ·íÒ¼‹Òμ Ñ´·Õè

 äÁ‹¨íÒà»š¹ â´Âà©¾ÒÐã¹¡Ã³Õ·ÕèÁÕ¡ÒÃºÒ´à¨çº¢Í§

 à¹×éÍàÂ×èÍºÃÔàÇ³¢ŒÒ§à¤ÕÂ§ÁÒ¡ ¡ÒÃ¼‹Òμ Ñ´¨Ð·íÒãËŒ

 à¹×éÍàÂ×èÍ·ÕèºÒ´à¨çºÍÂÙ‹áÅŒÇºÒ´à¨çºÁÒ¡¢Öé¹



174 ¸ÃÃÁÈÒÊμÃ�àÇªÊÒÃ »‚·Õè ñò ©ºÑº·Õè ñ »ÃÐ í̈Òà´×Í¹Á¡ÃÒ¤Á-ÁÕ¹Ò¤Á òõõõ

Blunt injury

- μÃÇ¨Ã‹Ò§¡ÒÂ¾º Hard signs ¼ÙŒ»†ÇÂã¹¡ÅØ‹Á¹ÕéÁÕ

 ¤ÇÒÁ í̈Òà»š¹μ ŒÍ§ä Œ́ÃÑº¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂÂ×¹ÂÑ¹ ´ŒÇÂ

 ¡ÒÃ·íÒ Contrast angiography ¡‹Í¹àÊÁÍ ´ŒÇÂ

 àËμ Ø¼Åà ṌÂÇ¡Ñº¡ÒÃºÒ´à¨çºáººá·§¨Ò¡ÍÒÇØ¸·ÕèÁÕ

 ¤ÇÒÁÃØ¹áÃ§ÊÙ§òó, òô, òö 

á¹Ç·Ò§¡ÒÃÃÑ¡ÉÒ
ËÅÑ¡¡ÒÃ·ÑèÇä»

ËÅÑ¡¡ÒÃàº×éÍ§μ Œ¹àª‹¹à´ÕÂÇ¡Ñº¡ÒÃ´ÙáÅ¼ÙŒ»†ÇÂÍØºÑμ ÔàËμ Ø

©Ø¡à©Ô¹·ÑèÇä» ¤×Í ãËŒ¤ÇÒÁÊíÒ¤ÑÞ¡ÑºÀÒÇÐ·ÕèÍÒ¨·íÒãËŒ¶Ö§á¡‹ªÕÇÔμ

ä´Œ¡‹Í¹ ä´Œá¡‹ ·Ò§à´Ô¹ËÒÂã¨ (airway management) ¡ÒÃËÒÂã¨

(breathing) áÅÐ¡ÒÃäËÅàÇÕÂ¹àÅ×Í´ (circulation) ¡ÒÃºÒ´à¨çº

¢Í§ËÅÍ´àÅ×Í´á¢¹ËÃ×Í¢Ò·ÕèÍÒ¨·íÒãËŒàÊÕÂªÕÇÔμä´Œã¹ÃÐÂÐáÃ¡ 

¤×Í ÀÒÇÐàÅ×Í´ÍÍ¡¨Ò¡ËÅÍ´àÅ×Í´·ÕèºÒ´à¨çº ¡ÒÃËÂØ´àÅ×Í´

·Õè´Õ·ÕèÊØ´¤×Í¡ÒÃ¡´â´ÂãªŒ¹ÔéÇÁ×Í·ÕèºÃÔàÇ³ËÅÍ´àÅ×Í´·ÕèºÒ´à¨çº 

à¾ÃÒÐ¨Ð·íÒãËŒàÅ×Í´ËÂǾ ä´Œ·Ñ¹·Õ áÅÐäÁ‹¡‹ÍãËŒà¡Ố ¡ÒÃºÒ´à¨çº

¢Í§à¹×éÍàÂ×èÍÊíÒ¤ÑÞ¢ŒÒ§à¤ÕÂ§ äÁ‹¤ÇÃãªŒÂÒ§ÃÑ´ (tourniquet) 

ÃÙ»·Õè 2 á¼¹ÀÙÁÔá¹Ç·Ò§¡ÒÃÇÔ¹Ô¨©ÑÂÀÒÇÐËÅÍ´àÅ×Í´á¢¹ËÃ×Í¢ÒºÒ´à¨çº

- μÃÇ¨Ã‹Ò§¡ÒÂäÁ‹ªÑ´à¨¹ ËÃ×ÍÁÕ¤ÇÒÁÊ§ÊÑÂÁÒ¡ 

 ÍÒ¨ãªŒ¡ÒÃμÃÇ¨ Ultrasonic fl ow detector (Doppler) 

 â´Â¶ŒÒ¾ºÇ‹Òä Œ́¤‹Ò Ñ́ª¹ÕËÅÍ´àÅ×Í´·Õè»Ã¡μÔãËŒ́ ÙÍÒ¡ÒÃ 

 áμ ‹¶ŒÒ¾º¤‹Ò´Ñª¹ÕËÅÍ´àÅ×Í´¼Ố »Ã¡μ Ô ãËŒ·íÒ Contrast 

 angiography à¾×èÍÂ×¹ÂÑ¹¡ÒÃÇÔ¹Ô¨©ÑÂñõ, ñö

ã¹¡ÒÃËÂǾ àÅ×Í´ à¹×èÍ§¨Ò¡¨Ð¢Ñ́ ¢ÇÒ§äÁ‹ãËŒàÅ×Í´ä»àÅÕéÂ§ÍÇÑÂÇÐ

Ê‹Ç¹»ÅÒÂμ ‹Í¡ÒÃºÒ´à¨çº¼‹Ò¹·Ò§á¢¹§¢Í§ËÅÍ´àÅ×Í´ãËÞ‹

´ŒÇÂ ÃÇÁä»¶Ö§¡ÒÃãªŒ¤ÕÁË¹ÕºËÅÍ´àÅ×Í´ ¶ŒÒÁÍ§äÁ‹àËç¹ËÅÍ´

àÅ×Í´ªÑ´à¨¹ ÍÒ¨¡‹ÍãËŒà¡Ô´¡ÒÃºÒ´à¨çºμ ‹Íà¹×éÍàÂ×èÍÊíÒ¤ÑÞ

¢ŒÒ§à¤ÕÂ§ä Œ́ àª‹¹ àÊŒ¹»ÃÐÊÒ·

¡ÒÃÃÑ¡ÉÒ·ÕèÊíÒ¤ÑÞÍ×è¹ ä´Œá¡‹ ¡ÒÃãËŒÂÒ»¯ÔªÕÇ¹Ð·Õè

àËÁÒÐÊÁ ¡ÒÃãËŒÊÒÃ¹éíÒáÅÐàÅ×Í´·´á·¹ÍÂ‹Ò§à¾ÕÂ§¾Í 

¡ÒÃá¡ŒÀÒÇÐàÅ×Í´ÍÍ¡¼Ố »Ã¡μ Ô ÃÇÁ¶Ö§¡ÒÃãËŒà«ÃØ‹Á áÅÐÇÑ¤«Õ¹

»‡Í§¡Ñ¹ºÒ´·ÐÂÑ¡ ¹Í¡¨Ò¡¹Õéã¹ÃÒÂ·ÕèÁÕ¡ŒÍ¹àÅ×Í´ÍǾ μ Ñ¹ÍÂÙ‹ã¹

ºÃÔàÇ³·ÕèºÒ´à¨çº ËŒÒÁÁÔãËŒàÍÒ¡ŒÍ¹àÅ×Í´ÍÍ¡¡‹Í¹¶Ö§ËŒÍ§¼‹Òμ Ñ́  

à¾ÃÒÐÍÒ¨¹íÒä»ÊÙ‹ÀÒÇÐàÅ×Í´ÍÍ¡ÃØ¹áÃ§ä´Œ



Thammasat Medical Journal, Vol. 12 No. 1, January-March 2012 175

¡ÒÃàμÃÕÂÁ¼ÙŒ»†ÇÂ¡‹Í¹¼‹Òμ Ñ´
¡ÒÃ¼‹Òμ Ñ´â´ÂãªŒÇÔ¸Õ´ÁÂÒÊÅº (general anesthesia) 

à»š¹ÇÔ¸Õ·Õè´Õ·ÕèÊØ´ â´ÂãËŒàμÃÕÂÁ·íÒ¤ÇÒÁÊÐÍÒ´á¢¹ËÃ×Í¢Ò

¢ŒÒ§·ÕèºÒ´à¨çº·Ñé§¢ŒÒ§¨¹¶Ö§Ê‹Ç¹»ÅÒÂ à¾×èÍÊíÒËÃÑº¡ÒÃμÃÇ¨´Ù

¤ÇÒÁÊíÒàÃç¨¢Í§¡ÒÃ¼‹Òμ Ñ´ËÅÑ§¼‹Òμ Ñ´·Ñ¹·Õâ´ÂμÃÇ¨ªÕ¾¨Ã ÊÕ

áÅÐ Capillary refi ll ¹Í¡¨Ò¡¹ÕéãËŒàμÃÕÂÁ¢Ò¢ŒÒ§·ÕèäÁ‹ºÒ´à¨çº´ŒÇÂ

à¼×èÍÊíÒËÃÑº¡ÒÃ¼‹Òμ Ñ́ ¹íÒàÍÒËÅÍ´àÅ×Í´´íÒ Greater saphenous

vein ÁÒãªŒã¹¡ÒÃ«‹ÍÁá«ÁËÅÍ´àÅ×Í´·ÕèºÒ´à¨çºã¹¡Ã³Õ·Õè

ÁÕ¤ÇÒÁ¨íÒà»š¹ 

¤ÇÒÁÊíÒ¤ÑÞÍÑ¹´ÑºáÃ¡ã¹¡ÒÃ¼‹Òμ Ñ´¤×Í¡ÒÃ¤Çº¤ØÁ

ËÅÍ´àÅ×Í´ºÃÔàÇ³Ê‹Ç¹μ Œ¹áÅÐ»ÅÒÂμ ‹Í¡ÒÃºÒ´à¨çº (proximal

and distal control) ãËŒÊíÒàÃç¨à¾×èÍ»‡Í§¡Ñ¹ÀÒÇÐàÅ×Í´ÍÍ¡ 

áÅÐà»š¹¡ÒÃàμÃÕÂÁÊíÒËÃÑº¡ÒÃ«‹ÍÁá«Á ãªŒá¼Å¼‹Òμ Ñ´àË¹×Í

μ ‹Íμ íÒáË¹‹§·ÕèºÒ´à¨çºàÅç¡¹ŒÍÂμÒÁá¹ÇÂÒÇ¢Í§á¢¹ËÃ×Í¢Ò 

ã¹¡Ã³Õ·Õμ íÒáË¹‹§¡ÒÃºÒ´à¨çºÍÂÙ‹ºÃÔàÇ³¢ŒÍ ¤ÇÃãªŒá¼Å¼‹Òμ Ñ́

áººÃÙ»μ ÑÇ S à¾×èÍÅ´¡ÒÃμ Ö§¢Í§á¼Åà»š¹·ÕèºÃÔàÇ³¢ŒÍã¹ÀÒÂËÅÑ§

ãËŒ·íÒ¡ÒÃ¼‹Òμ Ñ´àÅÒÐà¾×èÍ¤Çº¤ØÁÊ‹Ç¹μ Œ¹¢Í§ËÅÍ´àÅ×Í´

¡‹Í¹ â´Â¾ÂÒÂÒÁËÅÕ¡àÅÕèÂ§¡ÒÃ¼‹Òμ Ñ´àÅÒÐã¹μ íÒáË¹‹§·Õè

¾º¡ŒÍ¹àÅ×Í´à¾ÃÒÐÍÒ¨·íÒãËŒ¡ŒÍ¹àÅ×Í´ËÅØ´ áÅÐà¡Ô´ÀÒÇÐ

àÅ×Í´ÍÍ¡ä´Œ ¶ŒÒ¾ºÀÒÇÐàÅ×Í´ÍÍ¡ÃÐËÇ‹Ò§¡ÒÃ·íÒ¼‹Òμ Ñ´

ÊÒÁÒÃ¶ËÂØ´àÅ×Í´ä Œ́â´Â¡ÒÃãªŒ¹ÔéÇ¡´ ËÃ×Í¡ÒÃãªŒ Balloon 

catheter àª‹¹ Fogarty catheter ãÊ‹à¢ŒÒÀÒÂã¹ËÅÍ´àÅ×Í´áÅÐ

à»†ÒºÍÅÅÙ¹à¾×èÍÍØ´ËÅÍ´àÅ×Í´¹Ñé¹ ¡ÒÃ¼‹Òμ Ñ´à¾×èÍ¤Çº¤ØÁ

ËÅÍ´àÅ×Í´Ê‹Ç¹μ Œ¹Ë‹Ò§μ ‹Íμ íÒáË¹‹§·ÕèºÒ´à¨çºÁÒ¡ÁÑ¡äÁ‹ä´Œ¼Å

ã¹¡ÒÃ¤Çº¤ØÁÀÒÇÐàÅ×Í´ÍÍ¡ à¹×èÍ§¨Ò¡àÅ×Í´¨ÐÍÍ¡¨Ò¡

ËÅÍ´àÅ×Í´á¢¹§ àÁ×èÍÊÒÁÒÃ¶¤Çº¤ØÁÊ‹Ç¹μ Œ¹ä´ŒáÅŒÇãËŒ

·íÒ¡ÒÃ¼‹Òμ Ñ´μÒÁá¹Ç¢Í§ËÅÍ´àÅ×Í´à¾×èÍ¤Çº¤ØÁËÅÍ´àÅ×Í´

Ê‹Ç¹»ÅÒÂμ ‹Íμ íÒáË¹‹§·ÕèºÒ´à¨çºμ ‹Íä»

¨Ò¡¹Ñé¹ãËŒ·íÒ¡ÒÃÅÒ¡¡ŒÍ¹àÅ×Í´·ÕèÍÂÙ‹ã¹ËÅÍ´àÅ×Í´ÍÍ¡ 

(local thrombectomy) â´ÂãªŒ Fogarty catheter ·Ñé§ËÅÍ´àÅ×Í´

Ê‹Ç¹μ Œ¹áÅÐ»ÅÒÂ â´ÂÊ‹Ç¹μ Œ¹ãËŒÅÒ¡¨¹ä´ŒàÅ×Í´¾Ø‹§ÍÍ¡

μÒÁáÃ§´Ñ¹àÅ×Í´áÅÐäÁ‹¾º¡ŒÍ¹àÅ×Í´¤ŒÒ§ ÊíÒËÃÑºÊ‹Ç¹»ÅÒÂ¹Ñé¹

ãËŒ¼‹Ò¹ÊÒÂÅÒ¡¶Ö§Ê‹Ç¹»ÅÒÂ¢Í§á¢¹ËÃ×Í¢Ò¢ŒÒ§¹Ñé¹â´Â

¨ÐÊÑ§à¡μàËç¹àÅ×Í´äËÅÂŒÍ¹¨Ò¡ËÅÍ´àÅ×Í´á¢¹§áÅÐäÁ‹¾º

¡ŒÍ¹àÅ×Í´¤ŒÒ§à»š¹¡ÒÃáÊ´§Ç‹Ò¡ŒÍ¹àÅ×Í´ËÁ´áÅŒÇ ËÅÑ§¨Ò¡

¹Ñé¹ãËŒ·íÒ¡ÒÃ©Õ´¹éíÒà¡Å×Í¼ÊÁàÎ»ÒÃÔ¹ (heparin) ã¹ÊÑ´Ê‹Ç¹ 

õð-ñðð ÂÙ¹Ôμμ ‹ÍÁÔÅÅÔÅÔμÃ»ÃÐÁÒ³ ñõ-óð ÁÔÅÅÔÅÔμÃà¢ŒÒ

ËÅÍ´àÅ×Í´Ê‹Ç¹μ Œ¹áÅÐ»ÅÒÂ (regional anticoagulation) 

¡ÒÃ©Ṍ àÎ»ÒÃÔ¹·Ò§ËÅÍ´àÅ×Í´´íÒ (systemic heparinization) ¹Ñé¹

ãËŒ¾Ô¨ÒÃ³Òà©¾ÒÐã¹ºÒ§¡Ã³Õ â´Â¾Ô¨ÒÃ³ÒãËŒã¹¼ÙŒ»†ÇÂ·Õè

äÁ‹ÁÕÀÒÇÐºÒ´à¨çºÃ‹ÇÁÍ×è¹ áÅÐ¼ÙŒ»†ÇÂäÁ‹ä´ŒàÊÕÂàÅ×Í´ÁÒ¡ μ ‹Íä»

ãËŒ·íÒ¡ÒÃμ¡áμ ‹§ºÃÔàÇ³ËÅÍ´àÅ×Í´·ÕèºÒ´à¨çº (Debridement) 

¨¹àËç¹μ íÒáË¹‹§ËÅÍ´àÅ×Í´·Õè»Ã¡μ Ô·Ñé§ Œ́Ò¹ã¹ (Intima) áÅÐ

¹Í¡ËÅÍ´àÅ×Í´ (adventitia) ¡çà¾ÕÂ§¾Í ¶Ö§áÁŒÇ‹Ò¨ÐÁÕ¡ÒÃ

ºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´«Öè§ÊÒÁÒÃ¶àËç¹ä´Œ̈ Ò¡¡ÅŒÍ§¨ØÅ·ÃÃÈ¹ �

ÁÒ¡¡Ç‹Òμ íÒáË¹‹§·ÕèÁÍ§àËç¹´ŒÇÂμÒà»Å‹Ò (Microscopic injury) 

áμ ‹äÁ‹¾ºÇ‹ÒÁÕ¤ÇÒÁÊíÒ¤ÑÞ·Ò§¤ÅÔ¹Ô¡ò÷

à·¤¹Ô¤ã¹¡ÒÃ«‹ÍÁá«ÁËÅÍ´àÅ×Í´·ÕèºÒ´à¨çº
ÇÔ̧ Õã¹¡ÒÃ«‹ÍÁËÅÍ´àÅ×Í´·ÕèºÒ´à¨çºä´Œá¡‹ ¡ÒÃàÂçºÊ‹Ç¹·Õè

ºÒ´à¨çº (lateral rapair) ¡ÒÃμ Ñ́ áÅÐμ ‹Íâ´ÂμÃ§ (resection and 

primary end to end anastomosis) áÅÐ¡ÒÃμ Ñ´áÅÐμ ‹Íâ´ÂãªŒ

ËÅÍ´àÅ×Í´à·ÕÂÁËÃ×ÍËÅÍ´àÅ×Í´ í́Ò¢Í§μÑÇ¼ÙŒ»†ÇÂàÍ§ (resection 

and repair with interposition graft or autogenous vein) 

¡ÒÃ¨ÐàÅ×Í¡ÇÔ¸ÕäË¹¹Ñé¹¢Öé¹ÍÂÙ‹¡ÑºÅÑ¡É³Ð¢Í§ËÅÍ´àÅ×Í´á´§

·ÕèºÒ´à¨çºËÅÑ§¨Ò¡ä´Œμ¡áμ ‹§Ê‹Ç¹·ÕèºÒ´à¨çºÍÍ¡áÅŒÇ 

¡ÒÃàÂçº«‹ÍÁÊ‹Ç¹·ÕèºÒ´à¨çºàËÁÒÐ¡ÑºÅÑ¡É³Ð¡ÒÃ

ºÒ´à¨çºáººÃÍÂà¨ÒÐ ËÃ×Í©Õ¡¢Ò´à¾ÕÂ§àÅç¡¹ŒÍÂà·‹Ò¹Ñé¹ 

à¾ÃÒÐ¶ŒÒÃÍÂ©Õ¡¢Ò´ÂÒÇ¡ÒÃàÂçºâ´ÂμÃ§ÍÒ¨·íÒãËŒà¡Ô´¡ÒÃ

μ Õºμ Ñ¹ä´Œ ¡ÒÃºÒ´à¨çºÊ‹Ç¹¹ŒÍÂ·ÕèÊÒÁÒÃ¶ãªŒÇÔ¸Õ¡ÒÃ¹Õéã¹¡ÒÃ

«‹ÍÁá«Áòø-óð ¡ÒÃ«‹ÍÁá«Ááººμ Ñ´áÅÐμ ‹Íâ´ÂμÃ§à»š¹ÇÔ¸Õ

·Õè·íÒä Œ́§‹ÒÂ¡Ç‹ÒáÅÐÃÇ´àÃçÇ¡Ç‹Ò¡ÒÃãªŒËÅÍ´àÅ×Í´à·ÕÂÁ

ËÃ×ÍËÅÍ´àÅ×Í´´íÒ¢Í§μ ÑÇ¼ÙŒ»†ÇÂàÍ§ÇÔ¸Õ¹ÕéÊÒÁÒÃ¶·íÒä´ŒàÁ×èÍ

ËÅÑ§¨Ò¡μ¡áμ ‹§Ê‹Ç¹·ÕèªéíÒáÅŒÇ ÊÒÁÒÃ¶àÂçºËÅÍ´àÅ×Í´¶Ö§¡Ñ¹

ä´Œâ´ÂäÁ‹ÁÕ¤ÇÒÁμ Ö§ «Öè§Ê‹Ç¹ãËÞ‹¨ÐÊÒÁÒÃ¶·íÒä´Œã¹¡Ã³Õ

·ÕèÃÐÂÐË‹Ò§ÃÐËÇ‹Ò§Ê‹Ç¹μ Œ¹áÅÐ»ÅÒÂäÁ‹à¡Ô¹ ñ à«¹μ ÔàÁμÃ 

ã¹¡Ã³Õ·ÕèÊ‹Ç¹μ Œ¹áÅÐ»ÅÒÂË‹Ò§¡Ñ¹ÁÒ¡àÁ×èÍàÂçºáÅŒÇÍÒ¨μ Ö§ä´Œ

â´Âà©¾ÒÐã¹ºÃÔàÇ³·Õèà»š¹Ê‹Ç¹¢ŒÍμ ‹Í ã¹¡Ã³Õ¹ÕéÁÕ¤ÇÒÁ¨íÒà»š¹

μ ŒÍ§ãªŒËÅÍ´àÅ×Í´àÊÃÔÁ â´ÂãËŒàÅ×Í¡ãªŒËÅÍ´àÅ×Í´´íÒ¢Í§

μ ÑÇ¼ÙŒ»†ÇÂàÍ§¡‹Í¹àÊÁÍà¾ÃÒÐÁÕÍÑμÃÒ¡ÒÃÍØ´μÑ¹ã¹ÀÒÂËÅÑ§

¹ŒÍÂ¡Ç‹Ò¡ÒÃãªŒËÅÍ´àÅ×Í´à·ÕÂÁ â´Âà©¾ÒÐºÃÔ àÇ³

ËÅÍ´àÅ×Í´á´§»Í̂»»ÅÔàμ ÕÂÅ áÅÐËÅÍ´àÅ×Í´á´§·ÔàºÕÂÅòù, óñ 

«Öè§ËÅÍ´àÅ×Í´·Õè¹ÔÂÁãªŒÁÒ¡·ÕèÊØ´ ¤×Í ËÅÍ´àÅ×Í´´íÒ Great-

er saphenous ¢Í§¢Ò¢ŒÒ§·ÕèäÁ‹ä Œ́ÃÑººÒ´à¨çº äÁ‹¤ÇÃãªŒ

ËÅÍ´àÅ×Í´´íÒ¢Í§¢Ò¢ŒÒ§·ÕèºÒ´à¨çºà¾ÃÒÐ¨Ð·íÒãËŒ¡ÒÃäËÅ

¢Í§àÅ×Í´´íÒ¡ÅÑº¹ŒÍÂÅ§ä Œ́ à¾ÃÒÐÍÒ¨ÁÕ¡ÒÃºÒ´à¨çº¢Í§

ËÅÍ´àÅ×Í´´íÒÅÖ¡ ËÃ×ÍËÅÍ´àÅ×Í´´íÒÊ‹Ç¹Í×è¹Ã‹ÇÁ´ŒÇÂä´Œ 

ËÅÍ´àÅ×Í´´íÒÍ×è¹·ÕèÁÕ¡ÒÃ¹íÒÁÒãªŒ¹Í¡¨Ò¡ËÅÍ´àÅ×Í´´íÒ 

Greater saphenous àª‹¹ ËÅÍ´àÅ×Í´´íÒ Lesser saphenous 

áÅÐ Cephalic
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¡ÒÃ«‹ÍÁá«ÁËÅÍ´àÅ×Í´·ÕèºÒ´à¨çº¨Ð·íÒâ´ÂãªŒäËÁàÂçº

áººäÁ‹ÅÐÅÒÂ â´ÂäËÁ·Õè¹ÔÂÁãªŒ¤×Íâ»ÃÅÕ¹¢¹Ò´ õ-ð ÊíÒËÃÑº

ËÅÍ´àÅ×Í´á´§ Subclavian, Axillary, áÅÐ Femoral ¢¹Ò´ ö-ð 

ÊíÒËÃÑºËÅÍ´àÅ×Í´á´§ Brachial áÅÐ Popliteal ¢¹Ò´ ÷-ð 

ÊíÒËÃÑºËÅÍ´àÅ×Í´á´§ Tibial, Radial áÅÐ Ulnar ¹Í¡¨Ò¡¹Õé

¤ÇÃËÅÕ¡àÅÕèÂ§¡ÒÃãÊ‹ÊÒÂÃÐºÒÂºÃÔàÇ³ÃÍÂàÂçºà¹×èÍ§¨Ò¡ÍÒ¨

·íÒãËŒà¡Ô´¡ÒÃ©Õ¡¢Ò´¢Í§ÃÍÂàÂçºä´Œ ÍÒ¨¾Ô¨ÒÃ³ÒãÊ‹à½„Í¡

¤ÃÖè§·‹Í¹μÃ§μ íÒáË¹‹§¢ŒÍ·ÕèºÒ´à¨çºà¾×èÍ»‡Í§¡Ñ¹¡ÒÃ¢ÂÑººÃÔàÇ³

·ÕèºÒ´à¨çº «Öè§ÍÒ¨·íÒãËŒÃÍÂàÂçºà¡Ô´¡ÒÃ©Õ¡¢Ò´ä Œ́

¡ÒÃºÒ´à¨çºÃ‹ÇÁ¢Í§àÊŒ¹»ÃÐÊÒ·à»š¹»˜¨¨ÑÂ·ÕèÊíÒ¤ÑÞ

·ÕèÊØ´·ÕèÁÕ¼Å¡ÃÐ·ºμ ‹Í¡ÒÃãªŒ§Ò¹¢Í§á¢¹ËÃ×Í¢Ò¹Ñé¹ã¹

ÃÐÂÐÂÒÇ ÈÑÅÂá¾·Â�ËÅÍ´àÅ×Í´¤ÇÃÁÕ¡ÒÃ»ÃÐÊÒ¹§Ò¹

¡ÑºÈÑÅÂá¾·Â�ÍÍÃ�â¸» �´Ô¡Ê�à¾×èÍª‹ÇÂã¹¡ÒÃ»ÃÐàÁÔ¹ áÅÐ

«‹ÍÁá«Á¡ÒÃºÒ´à¨çº¢Í§àÊŒ¹»ÃÐÊÒ·ÊíÒ¤ÑÞ·ÕèÍÒ¨à¡Ô´¡ÒÃ

ºÒ´à¨çºÃ‹ÇÁ¡ÑºËÅÍ´àÅ×Í´àÊÁÍ

¡ÒÃ´ÙáÅËÅÑ§¼‹Òμ Ñ´
ËÅÑ§¡ÒÃ¼‹Òμ Ñ´·Õè»ÃÐÊº¤ÇÒÁÊíÒàÃç¨ ÊÕ ªÕ¾¨Ã áÅÐ 

Capillary refi ll ¢Í§á¢¹ËÃ×Í¢ÒÊ‹Ç¹»ÅÒÂμ ŒÍ§¡ÅÑºÁÒÍÂÙ‹

ã¹à¡³±�»Ã¡μ Ô ã¹¼ÙŒ»†ÇÂºÒ§ÃÒÂÍÒ¨ÂÑ§äÁ‹ÊÒÁÒÃ¶¤ÅíÒªÕ¾¨Ã

Ê‹Ç¹»ÅÒÂä´Œà¹×èÍ§¨Ò¡¡ÒÃË´μ ÑÇ¢Í§ËÅÍ´àÅ×Í´¶Ö§áÁŒÇ‹Ò

¡ÒÃ¼‹Òμ Ñ´¨ÐÊíÒàÃç¨¡çμÒÁ áμ ‹μ ŒÍ§ÊÒÁÒÃ¶¿˜§ä´ŒàÊÕÂ§¡ÒÃäËÅ

¢Í§àÅ×Í´μÒÁªÕ¾¨Ã¨Ò¡ Ultrasonic fl ow detection áÅÐ¼ÙŒ»†ÇÂ

μ ŒÍ§ä´ŒÃÑº¡ÒÃμÃÇ¨μ Ố μÒÁÀÒÇÐ¡ÒÃäËÅ¢Í§àÅ×Í´ä»àÅÕéÂ§á¢¹

ËÃ×Í¢Ò¢ŒÒ§·ÕèÁÕ¡ÒÃºÒ´à¨çºËÅÑ§¼‹Òμ Ñ́ à»š¹ÃÐÂÐæ â´ÂãËŒÊÑ§à¡μ 

ÊÕ ÍØ³ËÀÙÁÔ Capillary refi ll ªÕ¾¨Ã áÅÐ¡ÒÃμÃÇ¨´ŒÇÂà¤Ã×èÍ§ 

Ultrasonic fl ow detection à»š¹ÃÐÂÐ·Ø¡ ô-ö ªÑèÇâÁ§ ËÒ¡¾º

¡ÒÃà»ÅÕèÂ¹á»Å§ ËÃ×ÍÁÕÅÑ¡É³Ð·ÕèÊ§ÊÑÂÇ‹ÒÁÕ¡ÒÃÍØ´μ Ñ¹ãËÁ‹

à¡Ô´¢Öé¹ àª‹¹ ÊÕ¢Í§á¢¹ËÃ×Í¢ÒÊ‹Ç¹»ÅÒÂà»ÅÕèÂ¹ä» ËÃ×Í

äÁ‹ÊÒÁÒÃ¶¿˜§àÊÕÂ§¡ÒÃäËÅ¢Í§àÅ×Í´ä´Œ ¼ÙŒ»†ÇÂμ ŒÍ§ä Œ́ÃÑº

¡ÒÃμÃÇ¨ÇÔ¹Ô̈ ©ÑÂ·Ñ¹·ÕÇ‹ÒÁÕ¡ÒÃÍǾ μ Ñ¹¢Í§ËÅÍ´àÅ×Í´·Õè«‹ÍÁá«Á

ËÃ×ÍäÁ‹ â´Â¡ÒÃ·íÒ Contrast angiography à¾×èÍÇÔ¹Ô¨©ÑÂáÅÐ

á¡Œä¢ÍÂ‹Ò§·Ñ¹·Õ

äÁ‹ÁÕ¤ÇÒÁ¨íÒà»š¹μ ŒÍ§ãËŒàÎ»ÒÃÔ¹·Ò§ËÅÍ´àÅ×Í´´íÒ

μ ‹Íà¹×èÍ§ËÅÑ§¼‹Òμ Ñ´ à¹×èÍ§¨Ò¡äÁ‹Å´ÍÑμÃÒ¡ÒÃÍØ´μ Ñ¹ËÅÑ§

¡ÒÃ«‹ÍÁá«Á ¹Í¡¨Ò¡¹ÕéÂÑ§à¾ÔèÁâÍ¡ÒÊàÅ×Í´ÍÍ¡·ÕèºÃÔàÇ³

á¼Å¼‹Òμ Ñ´ áÅÐºÃÔàÇ³ºÒ´à¨çº·ÕèÍÇÑÂÇÐÍ×è¹ÍÕ¡´ŒÇÂ ¡ÒÃÂ¡

á¢¹ËÃ×Í¢Ò·ÕèºÒ´à¨çºÊÙ§¨Ðª‹ÇÂÅ´¡ÒÃºÇÁËÅÑ§¡ÒÃºÒ´à¨çºä´Œ  

Ê‹Ç¹»ÃÐ¡Íº·ÕèÊíÒ¤ÑÞÍ×è¹ã¹¡ÒÃ´ÙáÅ¼ÙŒ»†ÇÂ·ÕèÁÕÀÒÇÐ
ËÅÍ´àÅ×Í´ºÒ´à¨çº

Completion Angiography

ËÁÒÂ¶Ö§¡ÒÃ©Õ´ÊÒÃ·ÖºáÊ§´ÙËÅÍ´àÅ×Í´ËÅÑ§¨Ò¡

¡ÒÃ«‹ÍÁá«ÁËÅÍ´àÅ×Í´ËÅÑ§¼‹Òμ Ñ´·Ñ¹·Õã¹ËŒÍ§¼‹Òμ Ñ´·íÒ

à¾×èÍÂ×¹ÂÑ¹¤ÇÒÁÊíÒàÃç¨¢Í§¡ÒÃ«‹ÍÁá«Á «Öè§à»š¹ÁÒμÃ°Ò¹

·Õè¤ÇÃ·íÒã¹¼ÙŒ»†ÇÂ·Ø¡ÃÒÂ â´Âà©¾ÒÐã¹¡Ã³Õ·ÕèäÁ‹ÊÒÁÒÃ¶

¤ÅíÒªÕ¾¨Ãä Œ́ËÅÑ§¨Ò¡¡ÒÃ«‹ÍÁá«Á ËÃ×ÍÁÕ¡ÒÃºÒ´à¨çº¢Í§á¢¹

ËÃ×Í¢ÒÊ‹Ç¹»ÅÒÂμ ‹ÍμíÒáË¹‹§·ÕèÁÕ¡ÒÃ«‹ÍÁá«Á«Öè§ÍÒ¨·íÒãËŒà¡Ố

¡ÒÃºÒ´à¨çºËÅÒÂμ íÒáË¹‹§ä Œ́ ¡ÒÃμÃÇ¨¹ÕéÊÒÁÒÃ¶·íÒä´Œ§‹ÒÂ

â´Â¡ÒÃ©Õ´ÊÒÃ·ÖºáÊ§à¢ŒÒÊÙ‹ËÅÍ´àÅ×Í´á´§Ê‹Ç¹μ Œ¹μ ‹Í

μ íÒáË¹‹§·Õè«‹ÍÁá«Á»ÃÐÁÒ³ óð ÁÔÅÅÔÅÔμÃ ËÅÑ§¨Ò¡¹Ñé¹

ãªŒà¤Ã×èÍ§àÍ¡«àÃÂ �à¤Å×èÍ¹·Õè©ÒÂμÃ§μ íÒáË¹‹§·ÕèºÒ´à¨çºáÅÐ

Ê‹Ç¹»ÅÒÂμ‹ÍμíÒáË¹‹§·ÕèºÒ´à ç̈ºËÃ×ÍÍÒ¨ãªŒà¤Ã×èÍ§¿ÅÙÍÍâÃÊâ¤» 

¡çä´Œ ¡ÒÃ©Ṍ ÊÒÃ·ÖºáÊ§ËÅÑ§¡ÒÃ¼‹Òμ Ñ́ «‹ÍÁá«ÁËÅÍ´àÅ×Í´á´§

·ÕèºÒ´à¨çº·Ø¡ÃÒÂÊÒÁÒÃ¶¾º¤ÇÒÁ¼Ô´»Ã¡μ Ô·ÕèäÁ‹ÊÒÁÒÃ¶

μÃÇ¨¾ºä´Œ·Ò§¤ÅÔ¹Ô¡·Õèμ ŒÍ§ä Œ́ÃÑº¡ÒÃá¡Œä¢¶Ö§ÃŒÍÂÅÐ ñðóò

Tissue Coverage

ËÅÍ´àÅ×Í´ºÒ´à¨çº·Õèä´ŒÃÑº¡ÒÃ«‹ÍÁá«Áμ ŒÍ§ä Œ́ÃÑº

¡ÒÃ¤ÅØÁ´ŒÇÂà¹×éÍàÂ×èÍÍ×è¹àÊÁÍà¾×èÍ»‡Í§¡Ñ¹äÁ‹ãËŒÃÍÂàÂçº

«‹ÍÁá«Áâ´¹ÍÒ¡ÒÈâ´ÂμÃ§ à¾ÃÒÐ¨Ð·íÒãËŒà¹×éÍàÂ×èÍáËŒ§áÅÐ

à¡Ố ¡ÒÃ»ÃÔ©Õ¡¢Í§ÃÍÂμ ‹Íä Œ́ ¡ÒÃºÒ´à¨çºÊ‹Ç¹ãËÞ‹¹Ñé¹ÊÒÁÒÃ¶

àÂçºªÑé¹ä¢ÁÑ¹áÅÐ¼ÔÇË¹Ñ§à¾×èÍ»¡¤ÅØÁÃÍÂàÂçºä´Œ áμ ‹ã¹ºÒ§¡Ã³Õ

·Õè¡ÒÃºÒ´à¨çºÁÕ¤ÇÒÁÃØ¹áÃ§ÁÒ¡â´Âà©¾ÒÐ¡ÒÃºÒ´à¨çº

áºº¡ÃÐá·¡áÅÐà¹×éÍàÂ×èÍâ´ÂÃÍººÒ´à¨çºÁÒ¡ËÃ×ÍÁÕ¡ÒÃ

»¹à»„œÍ¹¢Í§á¼ÅÁÒ¡ ÍÒ¨·íÒãËŒäÁ‹ÊÒÁÒÃ¶àÂçºà¹×éÍàÂ×èÍ

àËÅ‹Ò¹Ñé¹¤ÅØÁÃÍÂàÂçº«‹ÍÁá«Áä´Œ ã¹¡Ã³Õ¹Õé¤ÇÃãªŒ Pedicled 

transposed muscle flap, Myocutaneous flap, ËÃ×Í 

Fasciocutaneous fl ap á·¹óó «Öè§ÈÑÅÂá¾·Â�ËÅÍ´àÅ×Í´

μ ŒÍ§»ÃÐÊÒ¹§Ò¹¡ÑºÈÑÅÂá¾·Â�μ¡áμ ‹§à¾×èÍª‹ÇÂÇÒ§á¼¹ã¹¡ÒÃ

ÃÑ¡ÉÒÃ‹ÇÁ¡Ñ¹ ¡ÒÃ·íÒ Extra-anatomic bypass à»š¹á¹Ç·Ò§Ë¹Öè§

ã¹¡ÒÃ¹íÒàÅ×Í´ä»àÅÕéÂ§à¹×éÍàÂ×èÍÊ‹Ç¹»ÅÒÂμ ‹ÍËÅÍ´àÅ×Í´

·ÕèºÒ´à¨çºã¹¡Ã³Õ·Õèà¹×éÍàÂ×èÍ¶Ù¡·íÒÅÒÂáÅÐÁÕ¡ÒÃ»¹à»„œÍ¹ÁÒ¡

¨¹äÁ‹ÊÒÁÒÃ¶·íÒ¡ÒÃ«‹ÍÁá«ÁáÅÐËÒà¹×éÍàÂ×èÍÁÒ¤ÅØÁºÃÔàÇ³

ÃÍÂàÂçº«‹ÍÁá«Áä´Œ

Intraluminal shunting

ã¹ºÒ§Ê¶Ò¹¡ÒÃ³ �·Õè·í ÒãËŒ äÁ‹ÊÒÁÒÃ¶«‹ÍÁá«Á

ËÅÍ´àÅ×Í´á´§·ÕèºÒ´à¨çºä´Œ·Ñ¹·Õ àª‹¹ ¼ÙŒ»†ÇÂ·ÕèÁÕ¡ÒÃºÒ´à¨çº

Ã‹ÇÁÍ×è¹·ÕèÁÕÍÑ¹μÃÒÂμ ‹ÍªÕÇÔμÁÒ¡¡Ç‹Ò·Õè¨íÒà»š¹μ ŒÍ§ä´ŒÃÑº

¡ÒÃÃÑ¡ÉÒ¡‹Í¹ ËÃ×Í¼ÙŒ»†ÇÂ·ÕèÁÕÀÒÇÐàÅ×Í´ÍÍ¡ÃØ¹áÃ§áÅÐ

ÁÕ¤ÇÒÁ¨íÒà»š¹μ ŒÍ§ä´ŒÃÑº¡ÒÃÃÑ¡ÉÒáºº Damage control 
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à¾×èÍÃÑ¡ÉÒÀÒÇÐ Coagulopathy, Metabolic acidosis, áÅÐ 

Hypothermia ËÃ×Íã¹¡Ã³Õ·ÕèÁÕ¡ÃÐ´Ù¡ËÑ¡Ã‹ÇÁáººäÁ‹¤§·Õè 

(skeletal instability) ·ÕèÍÒ¨ÁÕ¼Åμ ‹ÍÃÍÂ«‹ÍÁá«ÁËÅÍ´àÅ×Í´

·ÕèºÒ´à¨çºä´Œ Ê¶Ò¹¡ÒÃ³ �μ ‹Ò§æ àËÅ‹Ò¹ÕéÍÒ¨·íÒãËŒÊÒÁÒÃ¶

«‹ÍÁá«ÁËÅÍ´àÅ×Í´á´§·ÕèºÒ´à¨çºä´ŒªŒÒÅ§ Ê‹§¼ÅãËŒ¼Å

¡ÒÃÃÑ¡ÉÒáÂ‹Å§ä Œ́à¹×èÍ§¨Ò¡à¾ÔèÁÃÐÂÐàÇÅÒ¢Í§¡ÒÃ¢Ò´àÅ×Í´ 

¡ÒÃ·íÒ Intraluminal shunting à»š¹ÇÔ̧ ÕÊíÒËÃÑº¹íÒàÅ×Í´ä»àÅÕéÂ§á¢¹

ËÃ×Í¢ÒÊ‹Ç¹»ÅÒÂà»š¹¡ÒÃªÑèÇ¤ÃÒÇä´Œóô ¡‹Í¹·íÒ¡ÒÃ«‹ÍÁá«Á

áºº¶ÒÇÃ 

ÊÒÁÒÃ¶·íÒä´Œâ´ÂãªŒÊÒÂ¹éíÒà¡Å×Í¢¹Ò´ã¡ÅŒà¤ÕÂ§¡Ñº

ËÅÍ´àÅ×Í´·ÕèºÒ´à¨çºã¹¡ÒÃ¹íÒàÅ×Í´ä»àÅÕéÂ§à¹×éÍàÂ×èÍÊ‹Ç¹»ÅÒÂ 

â´ÂËÅÑ§¨Ò¡ÊÒÁÒÃ¶¤Çº¤ØÁËÅÍ´àÅ×Í´Ê‹Ç¹μ Œ¹áÅÐ»ÅÒÂ

μ ‹Í¡ÒÃºÒ´à¨çºáÅÐ·íÒ¡ÒÃÅÒ¡¡ŒÍ¹àÅ×Í´ÃÇÁ¶Ö§¡ÒÃãËŒ

àÎ»ÒÃÔ¹à¢ŒÒã¹ËÅÍ´àÅ×Í´Ê‹Ç¹μ Œ¹áÅÐ»ÅÒÂÊíÒàÃç¨áÅŒÇ ãËŒ¹íÒ

ÊÒÂ¹éíÒà¡Å×Í·ÕèàμÃÕÂÁäÇŒμ ‹Íà¢ŒÒ¡ÑºËÅÍ´àÅ×Í´Ê‹Ç¹μ Œ¹áÅÐ

»ÅÒÂà¾×èÍãËŒàÅ×Í´ÊÒÁÒÃ¶äËÅ¼‹Ò¹ä»àÅÕéÂ§à¹×éÍàÂ×èÍÊ‹Ç¹»ÅÒÂ

ä Œ́ áÅÐÂÖ´μ Ô´¡ÑºËÅÍ´àÅ×Í´´ŒÇÂ¡ÒÃ¼Ù¡ËÃ×ÍãªŒÊÒÂ¤ÅŒÍ§

ËÅÍ´àÅ×Í´¤ÅŒÍ§¡çä´Œ ÇÔ¸Õ¡ÒÃ¹ÕéÊÒÁÒÃ¶Å´ÍÑμÃÒ¡ÒÃÊÙÞàÊÕÂ

á¢¹ËÃ×Í¢Òä Œ́ã¹¼ÙŒ»†ÇÂ·ÕèÁÕ¡ÒÃºÒ´à ç̈ºÃ‹ÇÁËÅÒÂμíÒáË¹‹§ô, óõ, óö 

Fasciotomy

¤ÇÒÁ´Ñ¹ã¹ª‹Í§¾Ñ§¼×´ËØŒÁ¡ÅŒÒÁà¹×éÍÊÙ§¢Öé¹ÀÒÂËÅÑ§¡ÒÃ

¹íÒàÅ×Í´ä»àÅÕéÂ§ (compartment syndrome) ÍÒ¨¢Ñ´¢ÇÒ§

¡ÒÃäËÅ¢Í§àÅ×Í´ä»àÅÕéÂ§à¹×éÍàÂ×èÍä´Œ ¶Ö§áÁŒÇ‹Ò¨Ð¼‹Òμ Ñ́ «‹ÍÁá«Á

ËÅÍ´àÅ×Í´ÊíÒàÃç¨¡çμÒÁ «Öè§ã¹·ÕèÊØ´¶ŒÒäÁ‹ä´ŒÃÑº¡ÒÃá¡Œä¢ÍÂ‹Ò§

·Ñ¹·‹Ç§·ÕÍÒ¨¹íÒä»ÊÙ‹¡ÒÃÊÙÞàÊÕÂá¢¹ËÃ×Í¢Òä´Œ ÀÒÇÐ¹Õéà¡Ố ¨Ò¡

»˜¨¨ÑÂ ò ÍÂ‹Ò§ ¤×Í ñ) ÀÒÇÐ¡ÒÃÊÙÞàÊÕÂ¡ÒÃ¤Çº¤ØÁÊÒÃ¹éíÒ

¢Í§àÂ×èÍºØËÅÍ´àÅ×Í´½ÍÂ (capillary permeability) «Öè§à¡Ố ¨Ò¡

ÊÒÃÍ¹ØÁÙÅÍÔÊÃÐ·Õèà¡Ô´ËÅÑ§¡ÒÃ¹íÒàÅ×Í´ä»àÅÕéÂ§à¹×éÍàÂ×èÍ·Õè

¢Ò´àÅ×Í´´Ñ§¡Å‹ÒÇã¹Ê‹Ç¹¢Í§¡ÅÇÔ¸Ò¹¡ÒÃºÒ´à¨çº¢ŒÒ§μ Œ¹ 

àÁ×èÍ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤Çº¤ØÁÊÒÃ¹éíÒ¢Í§àÂ×èÍºØËÅÍ´àÅ×Í´

½ÍÂàÊÕÂä» ÊÒÃ¹éíÒã¹ËÅÍ´àÅ×Í´¨Ðà¡Ô´¡ÒÃÃÑèÇà¢ŒÒÊÙ‹à¹×éÍàÂ×èÍ

ÃÐËÇ‹Ò§à«ÅÅ� Ã‹ÇÁ¡ÑºÀÒÇÐà«ÅÅ �·ÕèºÇÁ¢Öé¹¨Ò¡¡ÒÃ¢Ò´àÅ×Í´ 

ò) ÀÒÇÐ¡ÒÃºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´´íÒ à¡Ố Ã‹ÇÁã¹¡Ã³Õ·ÕèÁÕ¡ÒÃ

ºÒ´à¨çº¢Í§ËÅÍ´àÅ×Í´´íÒÃ‹ÇÁ·íÒãËŒàÅ×Í´´íÒäËÅ¡ÅÑºä Œ́¹ŒÍÂ

Å§à¡Ố ÀÒÇÐ¤ÇÒÁ Ñ́¹ã¹ËÅÍ´àÅ×Í´ í́ÒÊÙ§¢Öé¹ ·Ñé§ ò »̃¨ Ñ̈Â¹Õé ·íÒãËŒ

¤ÇÒÁ´Ñ¹ã¹ª‹Í§¡ÅŒÒÁà¹×éÍÊÙ§¢Öé¹ àÁ×èÍ¤ÇÒÁ´Ñ¹ã¹ª‹Í§¡ÅŒÒÁà¹×éÍ

ÊÙ§¢Öé¹ÁÒ¡¡Ç‹Ò¤ÇÒÁ´Ñ¹ã¹àÊŒ¹àÅ×Í´½ÍÂ ¨Ð·íÒãËŒàÅ×Í´

äÁ‹ÊÒÁÒÃ¶à¢ŒÒä»àÅÕéÂ§à«ÅÅ�ä´Œ (no refl ow phenomenon) 

«Öè§ã¹·ÕèÊØ´à«ÅÅ �·Õè¢Ò´àÅ×Í´¨ÐμÒÂ â´Âà©¾ÒÐà«ÅÅ�»ÃÐÊÒ·

áÅÐà«ÅÅ �¡ÅŒÒÁà¹×éÍ «Öè§¨Ð¹íÒä»ÊÙ‹¤ÇÒÁ¾Ô¡ÒÃËÃ×ÍÊÙÞàÊÕÂá¢¹

ËÃ×Í¢Òã¹Í¹Ò¤μä´Œ á¢¹¨ÐÁÕ¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà¡Ô´ÀÒÇÐ¹Õé

¹ŒÍÂ¡Ç‹Ò¢Òà¹×èÍ§¨Ò¡ÁÕá¢¹§¢Í§ËÅÍ´àÅ×Í´´íÒÁÒ¡¡Ç‹Òó÷, óø 

¤ÇÒÁÊíÒ¤ÑÞã¹¡ÒÃ´ÙáÅÀÒÇÐ¤ÇÒÁ´Ñ¹ã¹ª‹Í§¾Ñ§¼×´

ËØŒÁ¡ÅŒÒÁà¹×éÍ (compartment syndrome) ¤×Í¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂ

áÅÐãËŒ¡ÒÃÃÑ¡ÉÒÍÂ‹Ò§·Ñ¹·‹Ç§·Õ¡‹Í¹·Õèà¹×éÍàÂ×èÍ¨Ð¢Ò´àÅ×Í´

¨¹à¡Ố à¹×éÍàÂ×èÍμÒÂ¢Öé¹ ÍÒ¡ÒÃáÊ´§¢Í§ÀÒÇÐ¹Õéä Œ́á¡‹ ÍÒ¡ÒÃ»Ç´

·ÕèÃØ¹áÃ§ºÃÔàÇ³ãμ Œμ ‹Íμ íÒáË¹‹§·Õèà¡Ô´¡ÒÃºÒ´à¨çºÃ‹ÇÁ¡Ñº

ÍÒ¡ÒÃºÇÁ¢Í§ª‹Í§¾Ñ§¼×´ËØŒÁ¡ÅŒÒÁà¹×éÍ ¡ÒÃμÃÇ¨Ã‹Ò§¡ÒÂ

¾º¡ÒÃ¡´à¨çºáÅÐ Capillary refi ll ·ÕèÅ´Å§ Ê‹Ç¹¡ÒÃ¤ÅíÒªÕ¾¨Ã

ä Œ́¹Ñé¹äÁ‹ä Œ́ËÁÒÂ¤ÇÒÁÇ‹Ò¼ÙŒ»†ÇÂäÁ‹ÁÕÀÒÇÐ¹ÕéÍÂÙ‹à¹×èÍ§¨Ò¡¡ÒÃÍǾ μÑ¹

ÍÂÙ‹ã¹ÃÐ´ÑºËÅÍ´àÅ×Í´½ÍÂ à¹×èÍ§¨Ò¡¤ÇÒÁÃØ¹áÃ§ áÅÐ

¤ÇÒÁÂÒ¡ã¹¡ÒÃÇÔ¹Ô¨©ÑÂÀÒÇÐ¹Õéâ´Âà©¾ÒÐã¹¼ÙŒ»†ÇÂ·ÕèÁÕ¡ÒÃ

ºÒ´à¨çºÃ‹ÇÁ¢Í§ÊÁÍ§ËÃ×Íä¢ÊÑ¹ËÅÑ§ á¾·Â�¼ÙŒÃÑ¡ÉÒ¨Ö§μ ŒÍ§

ãËŒ¡ÒÃ´ÙáÅÍÂ‹Ò§ã¡ÅŒªÔ´áÅÐμÃÐË¹Ñ¡¶Ö§ÀÒÇÐ¹ÕéàÊÁÍã¹¡ÒÃ

´ÙáÅ¼ÙŒ»†ÇÂËÅÑ§¼‹Òμ Ñ´ ã¹¼ÙŒ»†ÇÂ·ÕèÊ§ÊÑÂÇ‹Òà¡Ô´ÀÒÇÐ¹Õé ËÃ×Í

¾ºÇ‹ÒÁÕ¤ÇÒÁ´Ñ¹ã¹ª‹Í§¾Ñ§¼×´¡ÅŒÒÁà¹×éÍ (compartmental 

pressure) ÁÒ¡¡Ç‹Ò òõ ÁÔÅÅÔàÁμÃ»ÃÍ·à»š¹¢ŒÍº‹§ªÕéã¹¡ÒÃ

ÃÑ¡ÉÒóù, ôð â´Â¡ÒÃ·íÒ Four-compartment fasciotomy 

à¾×èÍÅ´¤ÇÒÁ´Ñ¹ã¹ª‹Í§¡ÅŒÒÁà¹×éÍôñ

¡ÒÃ»‡Í§¡Ñ¹ÀÒÇÐ¹Õéâ´Â¡ÒÃ·íÒ Prophylaxis fasciotomy

ÊÒÁÒÃ¶·íÒã¹ËŒÍ§¼‹Òμ Ñ´·Ñ¹·ÕÀÒÂËÅÑ§·Õèä Œ́¼‹Òμ Ñ´«‹ÍÁá«Á

ËÅÍ´àÅ×Í´·ÕèºÒ´à¨çºÊíÒàÃç¨ «Öè§¾ºÇ‹ÒÊÒÁÒÃ¶Å´ÍÑμÃÒ

¡ÒÃÊÙÞàÊÕÂá¢¹ËÃ×Í¢Òä Œ́ô, óõ, ôò ã¹ÀÒÇÐ·ÕèÁÕ¤ÇÒÁàÊÕèÂ§ÊÙ§

ã¹¡Ã³Õ´Ñ§μ ‹Íä»¹Õé 

1) Popliteal artery injury 

2) Combined arterial and venous injury of the extremity

     3) Prolonged ischemic time > 6 hours 4) Extremity

 arterial injury with shock 5) Ligation of the major 

 extremity vein 

Primary Amputation

ã¹¡ÒÃºÒ´à ç̈º·ÕèÃÂÒ§¤�áººÃØ¹áÃ§·ÕèÁÕ¡ÒÃºÒ´à ç̈ºÃ‹ÇÁ

¢Í§à¹×éÍàÂ×èÍËÅÒÂÃÐºº (ËÅÍ´àÅ×Í´ ¡ÃÐ´Ù¡ à¹×éÍàÂ×èÍÍ‹Í¹ 

àÊŒ¹»ÃÐÊÒ·) ã¹»˜̈ ¨ØºÑ¹ÂÑ§äÁ‹ÁÕ¢ŒÍº‹§ªÕé·ÕèªÑ́ à¨¹ ËÃ×Í Predictive

scores ã´·ÕèÁÕ¤ÇÒÁáÁ‹¹ÂíÒà¾ÕÂ§¾Í·Õè¨ÐÊÒÁÒÃ¶·íÒ¹ÒÂä´ŒÇ‹Ò

¨ÐÊÒÁÒÃ¶¼‹ÒμÑ́ à¾×èÍÃÑ¡ÉÒá¢¹ËÃ×Í¢Ò¹Ñé¹ÊíÒàÃç̈ ËÃ×ÍäÁ‹ÊíÒàÃç̈ ôó 

¹Í¡¨Ò¡¹ÕéÂÑ§¾ºÇ‹Ò¤Ø³ÀÒ¾ªÕÇÔμ·Õè ò »‚¢Í§¼ÙŒ»†ÇÂ·Õèä Œ́ÃÑº

¡ÒÃμ Ñ´¢Òã¹·Ñ¹·ÕàÁ×èÍà·ÕÂº¡Ñº¼ÙŒ»†ÇÂ·Õèä Œ́ÃÑº¡ÒÃ¼‹Òμ Ñ´à¾×èÍ

ÃÑ¡ÉÒ¢Ò¹Ñé¹ÁÕ¤Ø³ÀÒ¾ªÕÇÔμã¹ÃÐÂÐÂÒÇ·Õèà·‹Ò¡Ñ¹ôô áμ ‹ã¹¡ÅØ‹Á·Õè

ä´ŒÃÑº¡ÒÃ¼‹Òμ Ñ́ à¾×èÍÃÑ¡ÉÒ¢Ò¹Ñé¹ÁÕâÍ¡ÒÊ·Õèμ ŒÍ§à¢ŒÒÃÑº¡ÒÃÃÑ¡ÉÒ

μ ÑÇ·ÕèâÃ§¾ÂÒºÒÅ¤ÃÑé§·Õè ò ÁÒ¡¡Ç‹Òà¾×èÍÃÑ¡ÉÒÀÒÇÐá·Ã¡«ŒÍ¹ôô 

à¾ÃÒÐ©Ð¹Ñé¹ Ö̈§ÊÃØ»ä Œ́Ç‹Òã¹»̃¨ Ø̈ºÑ¹ÂÑ§äÁ‹ÁÕ¢ŒÍº‹§ªÕéàªÔ§»ÃÐ Ñ̈¡É�ã´

·Õèº‹§ä Œ́Ç‹Ò¼ÙŒ»†ÇÂ¤ÇÃä Œ́ÃÑº¡ÒÃμ Ñ́ ¢Ò·Ñ¹·Õ (primary amputation)
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Abstract
Diagnosis and Management of Extremity Vascular Injury
Boonying Siribumrungwong
Surgical Department, Faculty of Medicine, Thammasat University 

 Extremity vascular injury is a dreadful condition that can lead to limb loss and mortality. Every patient with extrem-

ity injury should be suspected of having this condition for early detection and management. Thorough understanding of 

mechanism of injury along with high index of suspicion and clear knowledge of diagnostic and management guidelines 

leads to reduction of morbidity and mortality of this condition.

Key words: Extremity vascular injury, Diagnosis, Management guideline
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