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º·¤Ñ´Â‹Í
ÇÑμ¶Ø»ÃÐÊ§¤ �: à¾×èÍ»ÃÐàÁÔ¹¤ÇÒÁáÁ‹¹ÂíÒã¹¡ÒÃÇÔ¹Ô¨©ÑÂ Œ́ÇÂÇÔ¸Õâ¿Ãà«‹¹à«¤ªÑè¹ (frozen section) áÅÐÈÖ¡ÉÒÊÒàËμ Ø¢Í§¡ÒÃÍ‹Ò¹¼Å

 ÇÔ¹Ô¨©ÑÂ·ÕèäÁ‹μÃ§¡Ñ¹ ¢Í§Ë¹‹ÇÂÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ: ÈÖ¡ÉÒ¢ŒÍÁÙÅÂŒÍ¹ËÅÑ§ (retrospective study) ̈ Ò¡ºÑ¹·Ö¡¡ÒÃÊ‹§μÃÇ¨ áÅÐ°Ò¹¢ŒÍÁÙÅ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂªÔé¹à¹×éÍ¢Í§§Ò¹

 ÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ ã¹ÃÐËÇ‹Ò§à´×Í¹Á¡ÃÒ¤Á ¾.È. òõôù ¶Ö§ ̧ Ñ¹ÇÒ¤Á ¾.È. òõõó à¾×èÍà»ÃÕÂºà·ÕÂº¼Å¡ÒÃÃÒÂ§Ò¹ÃÐËÇ‹Ò§ 

 frozen section ¡Ñº ¤íÒÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂã¹ permanent section ¡ÒÃà»ÃÕÂºà·ÕÂºáº‹§à»š¹ÊÒÁ¡ÅØ‹Á ¤×Í ¼ÅÂÑ§äÁ‹

 ÊÒÁÒÃ¶ÊÃØ»ä´Œ (inconclusive) ¼Å·ÕèμÃ§¡Ñ¹ (concordance) áÅÐ¼Å·ÕèäÁ‹μÃ§¡Ñ¹ (discordance) ¨Ò¡¹Ñé¹¹íÒÁÒ

 ¤íÒ¹Ç³·Ò§Ê¶Ôμ Ô´ŒÇÂ¡ÒÃËÒ¤‹Ò accuracy, sensitivity, specifi city, positive predictive value áÅÐ negative 

 predictive value

¼Å¡ÒÃÈÖ¡ÉÒ: ¨Ò¡¡ÒÃμÃÇ¨ªÔé¹à¹×éÍ´ŒÇÂÇÔ̧ Õ frozen section ·Ñé§ËÁ´ ñõô ÃÒÂ ÁÕ¼Å·ÕèμÃ§¡Ñ¹·Ñé§ËÁ´ ñôõ ÃÒÂ (ÃŒÍÂÅÐ ùô.ñö) 

 ¼ÅäÁ‹μÃ§¡Ñ¹ (discordance) õ ÃÒÂ (ÃŒÍÂÅÐ ó.òô) ¼ÅÂÑ§äÁ‹ÊÒÁÒÃ¶ÊÃØ»ä´Œ ô ÃÒÂ (ÃŒÍÂÅÐ ò.ö) »ÃÐàÀ·

 ¢Í§ªÔé¹à¹×éÍ·ÕèÊ‹§μÃÇ¨ÁÒ¡·ÕèÊØ´ ¤×Í àμ ŒÒ¹Á ¨Ø´»ÃÐÊ§¤ �ã¹¡ÒÃ¢ÍμÃÇ¨´ŒÇÂÇÔ¸Õ frozen section Ê‹Ç¹ãËÞ‹·íÒà¾×èÍ

 »ÃÐàÁÔ¹ÀÒÇÐáÅÐª¹Ô´¢Í§à¹×éÍ§Í¡ (ÃŒÍÂÅÐ öö.òó) ÊÒàËμ Ø¢Í§¡ÒÃá»Å¼Å·ÕèäÁ‹μÃ§¡Ñ¹ à¡Ô´¨Ò¡ freezing 

 artifact, crush artifact, distorted/fi brotic lesion áÅÐ tissue sampling error ¤íÒ¹Ç³¤‹Ò·Ò§Ê¶Ôμ Ôä Œ́ accuracy 

 ùö.ö÷%. sensitivity ùö.õù%. specifi city ùö.÷÷% positive predictive value ù÷.÷%. negative predictive 

 value ùõ.òó%

ÊÃØ»: ¡ÒÃÇÔ¹Ô̈ ©ÑÂã¹ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ́ ´ŒÇÂÇÔ̧ Õ frozen section ã¹âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô ãËŒ¼Åàª×èÍ¶×Íä´Œ 

 ¼Å·ÕèäÁ‹μÃ§¡Ñ¹áÅÐ¼Å·ÕèÂÑ§äÁ‹ÊÒÁÒÃ¶ÊÃØ»ä´Œ ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ä»μÒÁª¹Ố ¢Í§ªÔé¹à¹×éÍ·ÕèÊ‹§μÃÇ¨ ́ Ñ§¹Ñé¹¾ÂÒ Ô̧á¾·Â�

 áÅÐá¾·Â �¼ÙŒ·íÒ¡ÒÃ¼‹Òμ Ñ´¤ÇÃμÃÐË¹Ñ¡¶Ö§¢ŒÍ¨íÒ¡Ñ´ áÅÐÃÐÁÑ´ÃÐÇÑ§ã¹¡ÒÃÇÔ¹Ô¨©ÑÂªÔé¹à¹×éÍ»ÃÐàÀ·´Ñ§¡Å‹ÒÇ ÃÇÁ·Ñé§

 ¤ÇÃÁÕ¡ÒÃ»ÃÐàÁÔ¹¤Ø³ÀÒ¾¢Í§¡ÒÃÇÔ¹Ô̈ ©ÑÂÍÂ‹Ò§ÊÁèíÒàÊÁÍ à¾×èÍ¤Çº¤ØÁ¤Ø³ÀÒ¾ áÅÐ¾Ñ²¹Ò¡ÒÃãËŒºÃÔ¡ÒÃ¢Í§Ë¹‹ÇÂ

 §Ò¹μ ‹Íä»

¤íÒÊíÒ¤ÑÞ: â¿Ãà«‹¹à«¤ªÑè¹, ¡ÒÃãËŒ¤íÒ»ÃÖ¡ÉÒÃÐËÇ‹Ò§¼‹Òμ Ñ´, ¤ÇÒÁáÁ‹¹ÂíÒ

ÇÑ¹·ÕèÃÑºº·¤ÇÒÁ: ÷ ÁÕ¹Ò¤Á òõõõ ÇÑ¹·ÕèÍ¹ØÞÒμãËŒμ Õ¾ÔÁ¾�: ñõ ¾ÄÉÀÒ¤Á òõõõ

â¤Ã§¡ÒÃ¨Ñ´μ Ñé§ÀÒ¤ÇÔªÒ¾ÂÒ Ô̧ÇÔ·ÂÒáÅÐ¹Ôμ ÔàÇªÈÒÊμÃ � ¤³Ðá¾·ÂÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ �
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º·¹íÒ
¤ÇÒÁÊíÒ¤ÑÞáÅÐ·ÕèÁÒ¢Í§»˜ÞËÒ

  ¡ÒÃÃÑ¡ÉÒ¼ÙŒ»†ÇÂãËŒä´Œ¼Å´Õ á¾·Â�¼ÙŒÃÑ¡ÉÒ¨Ðμ ŒÍ§

ÊÒÁÒÃ¶ÇÔ¹Ô¨©ÑÂËÒÊÒàËμ Ø·Õè¡‹ÍâÃ¤ä Œ́ÍÂ‹Ò§¶Ù¡μ ŒÍ§áÁ‹¹ÂíÒ 

¹Í¡¨Ò¡¡ÒÃμÃÇ¨Ã‹Ò§¡ÒÂ ¡ÒÃà¨ÒÐàÅ×Í´ ËÃ×ÍÊ‹§àÍ¡«àÃÂ�

áÅŒÇ ¡ÒÃÊ‹§μÃÇ¨ªÔé¹à¹×éÍÈÑÅÂ¡ÃÃÁà¾×èÍÇÔ¹Ô¨©ÑÂâÃ¤ (surgical 

pathology) à»š¹ÍÕ¡ÇÔ¸ÕË¹Öè§·Õèª‹ÇÂãËŒá¾·Â�·íÒ¡ÒÃÃÑ¡ÉÒâÃ¤ä Œ́

ÍÂ‹Ò§ÁÑè¹ã¨ÁÒ¡¢Öé¹ ã¹»‚ ¤.È. ñùðõ Louis B. Wilsonñ ä Œ́

¾Ñ²¹Òà·¤¹Ô¤ surgical pathology ä»ÊÙ‹¡ÒÃãËŒ¤íÒÇÔ¹Ô¨©ÑÂã¹

ÃÐËÇ‹Ò§·íÒ¡ÒÃ¼‹Òμ Ñ´ áÅŒÇ¾Ñ²¹Òä»ÊÙ‹¡ÒÃ·íÒ frozen section 

ÍÂ‹Ò§á¾Ã‹ËÅÒÂ μ Ñé§áμ ‹»‚ ¤.È. ñùòð à»š¹μ Œ¹ÁÒ ¡ÒÃ¾Ñ²¹Ò

·Ñé§´ŒÒ¹à¤Ã×èÍ§Á×ÍáÅÐà·¤¹Ô¤ÂÑ§¤§ í́Òà¹Ô¹ÁÒÍÂ‹Ò§μ ‹Íà¹×èÍ§ 

¨¹¡ÃÐ·Ñè§»˜¨¨ØºÑ¹ò ÃÙ»áºº¢Í§¡ÒÃãËŒ¤íÒÇÔ¹Ô¨©ÑÂÃÐËÇ‹Ò§¡ÒÃ

¼‹Òμ Ñ´ÁÑ¡à»š¹ ¡ÒÃÇÔ¹Ô¨©ÑÂâ´Â¡ÒÃ»ÃÐàÁÔ¹ μ íÒáË¹‹§¢Í§ÃÍÂ

âÃ¤ (presence of lesion) ¢Íºà¢μ¡ÒÃ¼‹Òμ Ñ́  (surgical margin) 

áÅÐÃÇÁ·Ñé§ãËŒ¡ÒÃÇÔ¹Ô̈ ©ÑÂâÃ¤ (diagnosis) ã¹ªÔé¹à¹×éÍ·ÕèÊ‹§μÃÇ¨ 

â´ÂÃÙ»áºº¢Í§¤íÒÇÔ¹Ô¨©ÑÂ¢Í§ªÔé¹à¹×éÍáμ ‹ÅÐª¹Ô´ áÅÐáμ ‹ÅÐ

¡ÃÐºÇ¹¡ÒÃ¼‹Òμ Ñ´ÍÒ¨áμ¡μ ‹Ò§¡Ñ¹ä»ó

  ¡ÒÃ·íÒ frozen section ÁÕ¢Ñé¹μÍ¹μ ‹Ò§æ Ñ́§¹Õé 

¢Ñé¹μÍ¹áÃ¡ ¾ÂÒ Ô̧á¾·Â�¨ÐμÃÇ¨´ÙªÔé¹à¹×éÍ´ŒÇÂμÒà»Å‹Ò áÅÐ

àÅ×Í¡μ íÒáË¹‹§ÃÍÂâÃ¤à¾×èÍ·íÒ¡ÒÃÊØ‹ÁμÃÇ¨ (gross specimen 

evaluation and tissue sampling) ¢Ñé¹μÍ¹μ ‹Íä»¤×Í¡ÒÃàÅ×Í¡ãªŒ

à·¤¹Ô¤Í×è¹æ à¾ÔèÁàμ ÔÁ à¾×èÍª‹ÇÂ¡ÒÃÇÔ¹Ô¨©ÑÂãËŒáÁ‹¹ÂíÒÁÒ¡¢Öé¹ 

àª‹¹ ¡ÒÃãªŒà·¤¹Ô¤·Ò§à«ÅÅ �ÇÔ·ÂÒ´ŒÇÂ¡ÒÃ·íÒ touch imprintation 

ã¹¡ÒÃμÃÇ¨μ ‹ÍÁ¹éíÒàËÅ×Í§ áÅÐ¢Ñé¹μÍ¹ÊØ´·ŒÒÂ ¤×Í¡ÒÃ

μ Ô´μ ‹ÍÊ×èÍÊÒÃÃÐËÇ‹Ò§¾ÂÒ Ô̧á¾·Â�áÅÐá¾·Â�¼ÙŒ·íÒ¡ÒÃ¼‹Òμ Ñ´ 

à¾×èÍãËŒ¤íÒÇÔ¹Ô¨©ÑÂ ÃÇÁ·Ñé§ÇÒ§á¼¹¡ÒÃÃÑ¡ÉÒ¢Ñé¹μ ‹Íä»ò 

´Ñ§¹Ñé¹ ¾ÂÒ Ô̧á¾·Â�¼ÙŒ·íÒ¡ÒÃÇÔ¹Ô¨©ÑÂ Œ́ÇÂ frozen section 

¨Ö§μ ŒÍ§ÊÒÁÒÃ¶¼ÊÒ¹¤ÇÒÁÃÙŒã¹àªÔ§¾ÂÒ Ô̧ÇÔ·ÂÒ à¢ŒÒ¡Ñº

ÍÒ¡ÒÃ·Ò§¤ÅÔ¹Ô¡¢Í§¼ÙŒ»†ÇÂ ÃÇÁ·Ñé§μ ŒÍ§ÊÒÁÒÃ¶μ Ñ´ÊÔ¹ã¨

ÍÍ¡¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÀÒÂãμ Œ¢ŒÍ¨íÒ¡Ñ´àÃ×èÍ§àÇÅÒáÅÐà·¤¹Ô¤¨Ò¡

¡ÒÃ¼‹Òμ Ñ´¹Ñé¹æó ¡ÒÃãËŒ¡ÒÃÇÔ¹Ô¨©ÑÂâ´ÂÇÔ¸Õ frozen section ¹Õé 

¨Ö§¹ÑºÇ‹Òà»š¹¡ÃÐºÇ¹¡ÒÃ·ÕèÁÕ¤ÇÒÁàÊÕèÂ§ÊÙ§ô ·Ñé§á¡‹μ ÑÇ¼ÙŒ»†ÇÂ 

á¾·Â�¼ÙŒ¼‹Òμ Ñ´ ËÃ×ÍáÁŒáμ ‹μ ÑÇ¾ÂÒ Ô̧á¾·Â �àÍ§ ä Œ́ÁÕÃÒÂ§Ò¹

¡ÒÃÈÖ¡ÉÒã¹ËÅÒÂÊ¶ÒºÑ¹ à¾×èÍà»ÃÕÂºà·ÕÂº¼Å¤ÇÒÁáÁ‹¹ÂíÒ

ÃÐËÇ‹Ò§¡ÒÃÇÔ¹Ô¨©ÑÂ¼Å´ŒÇÂÇÔ¸Õ frozen section áÅÐ tissue 

permanent section ¾ºÇ‹Ò¤‹Ò¤ÇÒÁμÃ§¡Ñ¹ (agreement) ¢Í§

¼Å¡ÒÃÇÔ¹Ô̈ ©ÑÂÁÕÁÒ¡¡Ç‹ÒÃŒÍÂÅÐ ùöõ,ö ÊÒàËμ Ø¢Í§¤ÇÒÁ¤ÅÒ´

à¤Å×èÍ¹¢Í§¡ÒÃÇÔ¹Ô̈ ©ÑÂ ÁÕ»˜̈ ¨ÑÂËÅÒÂ Œ́Ò¹ àª‹¹ ª¹Ố ¢Í§ÊÔè§Ê‹§

μÃÇ¨ ¡ÒÃá»Å¼Å¼Ô´¾ÅÒ´ áÅÐ»˜ÞËÒ¡ÒÃÊ×èÍÊÒÃÃÐËÇ‹Ò§

á¾·Â�·Õèà¡ÕèÂÇ¢ŒÍ§ à»š¹μ Œ¹

  §Ò¹ÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �

à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô ä Œ́ãËŒºÃÔ¡ÒÃμÃÇ¨ ÇÔ¹Ô¨©ÑÂã¹ÃÐËÇ‹Ò§¡ÒÃ

¼‹Òμ Ñ´ (intraoperative pathology consultation) â´ÂÇÔ¸Õ frozen 

section μ Ñé§áμ ‹»‚ ¾.È. òõôù à»š¹μ Œ¹ÁÒ ¾ÂÒ Ô̧á¾·Â�ÊÒÁÒÃ¶

ÍÍ¡¼Å¡ÒÃÇÔ¹Ô¨©ÑÂãËŒá¡‹á¾·Â�¼ÙŒ¡íÒÅÑ§´íÒà¹Ô¹¡ÒÃ¼‹Òμ Ñ´ 

ÀÒÂã¹àÇÅÒäÁ‹à¡Ô¹ óð ¹Ò·Õ «Öè§¹Í¡¨Ò¡¨Ðª‹ÇÂã¹¡ÒÃμ Ñ́ ÊÔ¹ã¨

·íÒ¡ÒÃÃÑ¡ÉÒ¼ÙŒ»†ÇÂä Œ́ÍÂ‹Ò§¶Ù¡μ ŒÍ§áÅŒÇÂÑ§à»š¹¡ÒÃª‹ÇÂ»ÃÐËÂÑ́

·Ñé§àÇÅÒ áÅÐ¤‹ÒãªŒ¨‹ÒÂà¾×èÍ¡ÒÃ´ÙáÅ¼ÙŒ»†ÇÂÍÕ¡´ŒÇÂ Ñ́§¹Ñé¹ 

¡ÒÃ»ÃÐàÁÔ¹¤Ø³ÀÒ¾¤ÇÒÁáÁ‹¹ÂíÒ¢Í§¡ÒÃÇÔ¹Ô¨©ÑÂã¹ÃÐËÇ‹Ò§

¡ÒÃ¼‹Òμ Ñ´¢Í§§Ò¹ÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ¨Ö§ÁÕ¤ÇÒÁÊíÒ¤ÑÞÊÁ¤ÇÃ

¾Ô̈ ÒÃ³Ò¹íÒÁÒÈÖ¡ÉÒÇÔ̈ ÑÂ à¾×èÍà¾ÔèÁ¤Ø³ÀÒ¾§Ò¹ºÃÔ¡ÒÃãËŒ́ ÕÂÔè§¢Öé¹

ÇÑμ¶Ø»ÃÐÊ§¤ �áÅÐ¢Íºà¢μ¢Í§¡ÒÃÇÔ¨ÑÂ
  ñ. à¾×èÍ»ÃÐàÁÔ¹¢ŒÍÁÙÅ¾×é¹°Ò¹¢Í§»ÃÔÁÒ³áÅÐª¹Ô´

¢Í§ªÔé¹à¹×éÍ·Õèä Œ́ÃÑº »ÃÐàÀ·¢Í§¤íÒ¢Í»ÃÖ¡ÉÒá¼¹¡·Õè·íÒ¡ÒÃ

»ÃÖ¡ÉÒ ª¹Ố ¢Í§¡ÒÃ¼‹Òμ Ñ́  áÅÐ¡ÒÃÃÒÂ§Ò¹¼Åã¹ÃÐËÇ‹Ò§ »‚ ¾.È. 

òõôù-òõõó ¢Í§Ë¹‹ÇÂÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ âÃ§¾ÂÒºÒÅ

¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô

  ò. à¾×èÍ»ÃÐàÁÔ¹¤ÇÒÁáÁ‹¹ÂíÒã¹¡ÒÃÇÔ¹Ô¨©ÑÂÃÐËÇ‹Ò§

¡ÒÃ¼‹Òμ Ñ´´ŒÇÂÇÔ¸Õ frozen section à·ÕÂº¡Ñº¼ÅªÔé¹à¹×éÍ·Õèà»š¹ 

permanent section

  ó. »ÃÐàÁÔ¹ÊÒàËμ ØËÒ¡ÁÕ¡ÒÃÍ‹Ò¹¼Å¡ÒÃÇÔ¹Ô¨©ÑÂ·ÕèäÁ‹

μÃ§¡Ñ¹ÃÐËÇ‹Ò§ ªÔé¹à¹×éÍã¹ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´ (frozen section) 

à»ÃÕÂºà·ÕÂº¡Ñº¼Å¢Í§ permanent section ·ÕèÍÍ¡¼Å¡ÒÃ

ÇÔ¹Ô¨©ÑÂËÅÑ§¡ÒÃ¼‹Òμ Ñ´

 

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ
  ñ. ¤Œ¹ËÒ¢ŒÍÁÙÅ¨Ò¡ÊÁØ´Å§·ÐàºÕÂ¹áÅÐ¨Ò¡ãº¢Í

¤íÒ»ÃÖ¡ÉÒã¹ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´ (intraoperative consultation 

request form) ÃÐËÇ‹Ò§à´×Í¹Á¡ÃÒ¤Á ¾.È. òõôù ¶Ö§à´×Í¹

¸Ñ¹ÇÒ¤Á ¾.È. òõõó ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§·ÕèÈÖ¡ÉÒ¤×Í ªÔé¹à¹×éÍ¢Í§

¼ÙŒ»†ÇÂáμ ‹ÅÐÃÒÂ·ÕèÁÕ¡ÒÃ¢Í¤íÒ»ÃÖ¡ÉÒã¹ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´

ÁÒ·ÕèË¹‹ÇÂÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �

à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô â´ÂÁÕà§×èÍ¹ä¢ Ñ́§¹Õé

   a. Inclusion criteria ä Œ́á¡‹ ªÔé¹à¹×éÍ¢Í§¼ÙŒ»†ÇÂ·Ø¡ÃÒÂ 

¨Ò¡·Ø¡á¼¹¡ ·ÕèÁÕ¡ÒÃ¢Í¤íÒ»ÃÖ¡ÉÒã¹ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´ã¹

âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô ÃÐËÇ‹Ò§à´×Í¹

Á¡ÃÒ¤Á ¾.È. òõôù ¶Ö§à´×Í¹¸Ñ¹ÇÒ¤Á ¾.È. òõõó 

   b. Exclusion criteria ä´Œá¡‹¼ÙŒ»†ÇÂÃÒÂ·Õè¶Ù¡Â¡àÅÔ¡

¡ÒÃ¢Í·íÒ¡ÒÃ»ÃÖ¡ÉÒ ¡‹Í¹¡ÒÃ·íÒ frozen section â´Â¾ÂÒ¸Ô

á¾·Â�
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  ò. ·íÒ¡ÒÃà»ÃÕÂºà·ÕÂº¼Å¡ÒÃÇÔ¹Ô̈ ©ÑÂÃÐËÇ‹Ò§ frozen 

section ·Õè¨ÐÍÍ¡¼ÅãËŒ·Ñ¹·Õã¹ÃÐËÇ‹Ò§·Õèá¾·Â�·íÒ¡ÒÃ¼‹Òμ Ñ´ 

¡Ñº permanent section «Öè§¨Ð¹íÒªÔé¹à¹×éÍ·Õè·íÒ frozen section 

ÁÒμÃÇ¨«éíÒÀÒÂËÅÑ§¨Ò¡ä´ŒÍÍ¡¼Å frozen section ä»áÅŒÇ 

  ó. ¼Å·Õèä´Œáº‹§ÍÍ¡à»š¹ ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂ·ÕèμÃ§¡Ñ¹ 

(concordance) áÅÐ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂ·ÕèäÁ‹μÃ§¡Ñ¹ (discordance) 

â´Â¶×Í permanent section à»š¹ gold standard

  ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂËÅÑ§¨Ò¡¡ÒÃà»ÃÕÂºà·ÕÂº¡Ñ¹áÅŒÇ ¨Ð

¨Ñ´áº‹§ÍÍ¡à»š¹¡ÅØ‹Á ´Ñ§μ ‹Íä»¹Õé

  True Positive (TP) ËÁÒÂ¶Ö§ ¡Ã³Õ¼Å frozen sec-

tion Í‹Ò¹à»š¹ positive for malignancy ËÃ×Í presence of 

lesion ËÃ×Í acute infl ammation ã¹¡Ã³Õ¼‹Òμ Ñ́ à»ÅÕèÂ¹¢ŒÍ áÅŒÇ 

permanent section ¼ÅÍ‹Ò¹μÃ§¡Ñ¹ 

  True Negative (TN) ËÁÒÂ¶Ö§ ¡Ã³Õ¼Å frozen 

section Í‹Ò¹à»š¹ negative for malignancy ËÃ×Í absent of 

malignancy ËÃ×Í inactive/chronic infl ammation ã¹¡Ã³Õ¼‹Òμ Ñ́

à»ÅÕèÂ¹¢ŒÍ áÅŒÇ permanent section ¼ÅÍ‹Ò¹μÃ§¡Ñ¹ 

  False Positive (FP) ËÁÒÂ¶Ö§ ¡Ã³Õ¼Å frozen sec-

tion Í‹Ò¹à»š¹ positive for malignancy ËÃ×Í presence of 

lesion ËÃ×Í acute infl ammation ã¹¡Ã³Õ¼‹Òμ Ñ´à»ÅÕèÂ¹¢ŒÍ áμ ‹ 

permanent section ¼ÅÍ‹Ò¹äÁ‹μÃ§¡Ñ¹ 

  False Negative (FN) ËÁÒÂ¶Ö§ ¡Ã³Õ¼Å frozen 

section Í‹Ò¹à»š¹ negative for malignancy ËÃ×Í absent of 

malignancy ËÃ×Í inactive/chronic infl ammation ã¹¡Ã³Õ¼‹Òμ Ñ́

à»ÅÕèÂ¹¢ŒÍ áμ ‹ permanent section ¼ÅÍ‹Ò¹äÁ‹μÃ§¡Ñ¹ 

  ô. ¢ŒÍÁÙÅ·Õèä Œ́¹íÒÁÒ¤íÒ¹Ç³à»š¹ ÃŒÍÂÅÐ áÅÐà»ÃÕÂº

à·ÕÂº´Ù¤ÇÒÁáÁ‹¹ÂíÒ sensitivity and specifi city μÅÍ´¶Ö§¤‹Ò¡ÒÃ

·íÒ¹ÒÂâÃ¤ (predictive value) â´Âà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§ÇÔ̧ Õ frozen 

section ¡Ñº permanent section ã¹¡Ã³Õ¢Í§¼Å·ÕèäÁ‹μÃ§¡Ñ¹ 

(discordance) ¨Ð¹íÒÁÒ»ÃÐàÁÔ¹ËÒÊÒàËμ Ø¢Í§¡ÒÃÍ‹Ò¹¼Å·ÕèäÁ‹

μÃ§¡Ñ¹ àª‹¹ »˜ÞËÒ¨Ò¡¡ÒÃ¼Ô´ÃÙ»¢Í§ªÔé¹à¹×éÍ (tissue artifact) 

â´Âä Œ́¢ŒÍÁÙÅ¨Ò¡¡ÒÃÃÒÂ§Ò¹¼Åà´ÔÁ áÅÐÁÕ¡ÒÃ·º·Ç¹¼Å«éíÒ 

â´Â¾ÂÒ Ô̧á¾·Â �ÊÒ¢Ò¾ÂÒ Ô̧ÇÔ·ÂÒ¡ÒÂÇÔÀÒ¤¤¹Ë¹Öè§ ·ÕèäÁ‹ãª‹¤¹

à ṌÂÇ¡Ñº¼ÙŒ·ÕèÃÒÂ§Ò¹¼ÅªÔé¹à¹×éÍã¹¤ÃÑé§áÃ¡

Ê¶Ò¹·ÕèÈÖ¡ÉÒÇÔ¨ÑÂáÅÐÃÐÂÐàÇÅÒ

  ÈÖ¡ÉÒ¢ŒÍÁÙÅ¨Ò¡Ë¹‹ÇÂÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ âÃ§¾ÂÒºÒÅ

¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô ÃÐÂÐàÇÅÒ õ »‚ ÃÐËÇ‹Ò§à´×Í¹

Á¡ÃÒ¤Á »‚ ¾.È. òõôù ¶Ö§ à ×́Í¹¸Ñ¹ÇÒ¤Á ¾.È. òõõó

¼Å¡ÒÃÈÖ¡ÉÒ
  ¼Å¡ÒÃÈÖ¡ÉÒÃÐËÇ‹Ò§à´×Í¹Á¡ÃÒ¤Á »‚ ¾.È. òõôù ¶Ö§ 

à´×Í¹¸Ñ¹ÇÒ¤Á »‚ ¾.È. òõõó ÁÕªÔé¹à¹×éÍ¨Ò¡¼ÙŒ»†ÇÂ í̈Ò¹Ç¹ 

ò÷,ùö÷ ÃÒÂ·ÕèÊ‹§ÁÒ·íÒ¡ÒÃμÃÇ¨·Ò§¾ÂÒ¸ÔÇÔ·ÂÒ ·ÕèË¹‹ÇÂ

ÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô ã¹

¨íÒ¹Ç¹ªÔé¹à¹×éÍ·Ñé§ËÁ´¹Õé ¹Ñºà»š¹à¹×éÍ·Õè¢Í¡ÒÃÇÔ¹Ô̈ ©ÑÂã¹ÃÐËÇ‹Ò§

¼‹Òμ Ñ´ Œ́ÇÂÇÔ¸Õ frozen section ¨íÒ¹Ç¹ ñõô ÃÒÂ áº‹§μÒÁ

»ÃÐàÀ·¢Í§¡ÒÃÇÔ¹Ô¨©ÑÂÍÍ¡ä Œ́´Ñ§¹Õé (ÃÙ»·Õè ñ)

ÃÙ»·Õè ñ áÊ´§¨íÒ¹Ç¹ªÔé¹à¹×éÍ frozen section áÅÐ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂã¹ª‹Ç§àÇÅÒ õ »‚ (¾.È. òõôù - òõõó) ̈ íÒá¹¡¡ÒÃÇÔ¹Ô¨©ÑÂà»š¹

  ¡ÅØ‹Áμ ‹Ò§æ ¤×Í

    ¡ÅØ‹Á·Õè ñ: Presence/categorization of neoplasm, double set up.

    ¡ÅØ‹Á·Õè ò: Evaluation of acute infection for arthroplasty.

    ¡ÅØ‹Á·Õè ó: Assessment of tumor margins.

    ¡ÅØ‹Á·Õè ô: Tumor staging/sentinel lymph node.

    ¡ÅØ‹Á·Õè õ: Assessment of ganglion cell.

öð

õð

ôð

óð

òð

ñð

ðð
òõôù òõõð òõõñ òõõò òõõó

»‚¾.È.

¨íÒ¹Ç¹ (ÃÒÂ)
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  ñ. à¾×èÍÇÔ¹Ô¨©ÑÂª¹Ô´ ËÃ×Í»ÃÐàÀ·¢Í§à¹×éÍ§Í¡ 

(presence/categorization of neoplasm) ¨íÒ¹Ç¹ ñðò ÃÒÂ 

(ÃŒÍÂÅÐ öö.òó)

  ò. à¾×èÍ»ÃÐàÁÔ¹ÀÒÇÐμ Ố àª×éÍã¹¡ÒÃ¼‹Òμ Ñ́ ·íÒ¢ŒÍà·ÕÂÁ 

(evaluation of acute infl ammation for arthroplasty) ¨íÒ¹Ç¹ 

òõ ÃÒÂ (ÃŒÍÂÅÐ ñö.òó)

  ó. à¾×èÍ»ÃÐàÁÔ¹¢Íºà¢μ¡ÒÃμ Ñ´ÍÍ¡ä Œ́ËÁ´¢Í§à¹×éÍ

§Í¡ (assessment of tumor margins) ¨íÒ¹Ç¹ ññ ÃÒÂ 

(ÃŒÍÂÅÐ ÷.ñô)

  ô. à¾×èÍ»ÃÐàÁÔ¹ÃÐÂÐâÃ¤ áÅÐ¡ÒÃá¾Ã‹¡ÃÐ¨ÒÂ¢Í§

ÁÐàÃç§ (tumor staging/sentinel lymph node assessment) 

¨íÒ¹Ç¹ ñð ÃÒÂ (ÃŒÍÂÅÐ ö.ôù)

  õ. à¾×èÍ»ÃÐàÁÔ¹à«ÅÅ �»ÃÐÊÒ·ã¹¡ÒÃ¼‹Òμ Ñ´μ ‹ÍÅíÒäÊŒ 

(assessment of ganglion cell) ̈ íÒ¹Ç¹ ö ÃÒÂ (ÃŒÍÂÅÐ ó.øù)

  ¨Ò¡¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò »ÃÔÁÒ³μ ÑÇÍÂ‹Ò§ªÔé¹à¹×éÍ·ÕèÁÒ

¢ÍÃÑººÃÔ¡ÒÃ·íÒ frozen section ÁṎ íÒ¹Ç¹à¾ÔèÁ¢Öé¹μÒÁÅíÒ´Ñº¨Ò¡ 

ñù ÃÒÂ ã¹»‚ ¾.È. òõôù (¤.È. òððö) à»š¹ õñ ÃÒÂ ã¹»‚ 

¾.È. òõõó (¤.È. òðñð) (ÃÙ»·Õè ñ) ª¹Ố ¢Í§ÍÇÑÂÇÐ·ÕèÁÕ¡ÒÃÊ‹§

μÃÇ¨ àÃÕÂ§¨Ò¡ÁÒ¡ä»¹ŒÍÂ ¤×Í àμ ŒÒ¹Á (ÃŒÍÂÅÐ óö.óö) ªÔé¹

à¹×éÍ¨Ò¡¢ŒÍáÅÐ¡ÃÐ´Ù¡ (ÃŒÍÂÅÐ òð.÷÷) ÃÑ§ä¢‹ (ÃŒÍÂÅÐ ÷.ñô) 

»Í´áÅÐàÂ×èÍËØŒÁ»Í´ (ÃŒÍÂÅÐ õ.ñù) μ ‹ÍÁ¹éíÒàËÅ×Í§ (ÃŒÍÂÅÐ 

ô.õô) à¹×éÍÊÁÍ§ (ÃŒÍÂÅÐ ó.ùö) μ ‹ÍÁ¸ÑÂÃÍÂ´� (ÃŒÍÂÅÐ ó.ùð) 

ÅíÒäÊŒàÅç¡ (ÃŒÍÂÅÐ ó.ùð) oropharynx (ÃŒÍÂÅÐ ó.ùð) ¼ÔÇË¹Ñ§ 

(ÃŒÍÂÅÐ ó.ùð) μ ÑÇÁ´ÅÙ¡ (ÃŒÍÂÅÐ ñ.óð) ¡ÃÐà¾ÒÐÍÒËÒÃ 

(ÃŒÍÂÅÐ ñ.óð) àÂ×èÍºØª‹Í§·ŒÍ§ (ÃŒÍÂÅÐ ñ.óð) »‚¡Á´ÅÙ¡ 

(ÃŒÍÂÅÐ ð.öõ) μ ‹ÍÁ¾ÒÃÒ¸ÑÂÃÍÂ �́ (ÃŒÍÂÅÐ ð.öõ) 

ËÅÍ´ÍÒËÒÃ (ÃŒÍÂÅÐ ð.öõ) áÅÐμ ÑºÍ‹Í¹ (ÃŒÍÂÅÐ ð.öõ) 

(ÃÙ»·Õè ò, μÒÃÒ§·Õè ò)

ÃÙ»·Õè ò áÊ´§¨íÒ¹Ç¹ªÔé¹à¹×éÍ frozen section áº‹§μÒÁÍÇÑÂÇÐËÃ×ÍÃÐºº ·ÕèãËŒ¡ÒÃÇÔ¹Ô¨©ÑÂã¹ÃÐËÇ‹Ò§»‚ ¾.È. òõôù - òõõó 

 GI tract = Oropharynx, Esophagus, Stomach, Intestine and Pancreas

 Female RP = Ovary, Corpus uteri and Fallopian tube

 Others = Thyroid, Parathyroid and Peritoneum

Breast (36.36)

Soft tissue/Synovium (20.77)

Gl tract (10.38)

Female RP (9.09)

Lung/Pleura (5.19)

Lymph node (4.54)

Skin (3.90)

Brain (3.90)

Others (5.87)
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 Organ/System No. case TP TN FP FN Defer Concor sensitivity specifi city PPV NPV

  (%)      dance (%) 

Brain/CNS  ö õ ð ð ñ ð øó.óó øó.óó - ñðð ð

  (ó.ùð) 

Breast  õö ô÷ ö ñ ñ ñ ùö.óö ù÷.ùñ øõ.÷ñ ù÷.ùñ øõ.÷ñ

  (óö.óö) 

Ovary/FRP ññ ò ø ð ð ñ ñðð ñðð ñðð ñðð ñðð

  (÷.ñô) 

Corpus uteri/FRP ò ñ ñ ð ð ð ñðð ñðð ñðð ñðð ñðð

  (ñ.óð) 

Fallopian tube/FRP ñ ð ñ ð ð ð ñðð - ñðð - ñðð

  (ð.öõ) 

Thyroid/EN ö ñ õ ð ð ð ñðð ñðð ñðð ñðð ñðð

  (ó.ùð) 

Parathyroid/EN ñ ð ñ ð ð ð ñðð - ñðð - ñðð

  (ð.öõ) 

Esophagus/GI ñ ð ñ ð ð ð ñðð - ñðð - ñðð

  (ð.öõ) 

Stomach/GI ò ð ò ð ð ð ñðð - ñðð - ñðð

  (ñ.óð) 

Intestine/GI ö ö ð ð ð ð ñðð ñðð ñðð ñðð -

  (ó.ùð) 

Pancreas/GI ñ ñ ð ð ð ð ñðð ñðð - ñðð -

  (ð.öõ) 

Peritoneum ò ò ð ð ð ð ñðð ñðð - ñðð -

  (ñ.óð)

Oropharynx/GI ö ñ ó ð ñ ñ øð õð ñðð ñðð ÷õ

  (ó.ùð) 

Lymph node ÷ ô ó ð ð ð ñðð ñðð ñðð ñðð ñðð

  (ô.õô) 

Soft tissue/synovium óò ñð òñ ñ ð ð ùö.ø÷ ñðð ùõ.ôõ ùð.ùð ñðð

  (òð.÷÷)

Lung/ Pleura ø ó ô ð ð ñ ø÷.õ ñðð ñðð ñðð ñðð

  (õ.ñù) 

Skin  ö ò ô ð ð ð ñðð ñðð ñðð ñðð ñðð

  (ó.ùð) 

Total  ñõô øõ öð ò ó ô ùö.ö÷ ùö.õù ùö.÷÷ ù÷.÷ð ùõ.òó

  (ñðð)          

μÒÃÒ§·Õè ñ Diagnosis of intraoperative consultation according to organs and results 

TP= true positive, TN= true negative, FP= false positive, FN = false negative

PPV= positive predictive value, NPV= negative predictive value
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  ¼Å·ÕèÂÑ§ÊÃØ»äÁ‹ä´Œã¹ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´ (deferral 

case) ÁÕ·Ñé§ËÁ´ ô ÃÒÂ (μÒÃÒ§·Õè ñ) ÁÕÃÒÂÅÐàÍÕÂ´ Ñ́§¹Õé

  ñ. ªÔé¹à¹×éÍ¨Ò¡àμ ŒÒ¹Á (breast) ·íÒ double set up 

operation ãËŒÃÍ¼ÅÂ×¹ÂÑ¹ã¹ªÔé¹à¹×éÍ permanent section 

à¹×èÍ§¨Ò¡ÁÕ¡ÅØ‹Áà«ÅÅ �·Õè¼Ố »Ã¡μ Ô (atypia) ã¹ªÔé¹à¹×éÍ·Õè·íÒ frozen 

section áμ ‹ÂÑ§äÁ‹¾º¡ÒÃá·Ã¡μ ÑÇ¢Í§à«ÅÅ �ÁÐàÃç§ (invasion) 

ÍÂ‹Ò§ªÑ´à¨¹ ÍÍ¡¼Åàº×éÍ§μ Œ¹à»š¹ “infi ltrative of atypical 

cells” ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂ à»š¹ÁÐàÃç§àμ ŒÒ¹Á “invasive 

ductal carcinoma” 

  ò. ªÔé¹à¹×éÍ¨Ò¡ÃÑ§ä¢‹ (ovary) ·íÒ double set up operation 

ã¹ªÔé¹à¹×éÍ frozen section ¾ºà«ÅÅ �àÂ×èÍºØ¼ÔÇÃÑ§ä¢‹ ª¹Ô´·Õè

ÊÃŒÒ§ mucin (mucin producing tumor) â´ÂÂÑ§äÁ‹¾º¡ÒÃ

à»ÅÕèÂ¹á»Å§¢Í§à«ÅÅ �ã¹ÅÑ¡É³Ð·Õè¡ÅÒÂà»š¹à¹×éÍÃŒÒÂ (mu-

cinous cystadenocarcinoma) «Öè§ÁÕà¡³±�¡ÒÃÇÔ¹Ô¨©ÑÂ»ÃÐ¡ÒÃ

Ë¹Öè§¤×Íμ ŒÍ§¾º¡ÒÃá·Ã¡¢Í§à«ÅÅ�ÁÐàÃç§ÍÍ¡ä» (capsular 

invasion) ¡ÒÃ¨Ð»ÃÐàÁÔ¹ä´ŒÍÂ‹Ò§¶Ù¡μ ŒÍ§ μ ŒÍ§μ Ñ´ªÔé¹à¹×éÍ¨Ò¡ 

ovarian capsule ä»μÃÇ¨à¾ÔèÁàμ ÔÁÍÕ¡ á¾·Â�ÍÍ¡¼Åàº×éÍ§μ Œ¹

à»š¹ “mucinous tumor, pending for further tissue examina-

tion” ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂà»š¹ “mucinous cystadenoma” 

  ó. ªÔé¹à¹×éÍ¨Ò¡¼ÔÇË¹Ñ§ (skin) ·íÒ double set up 

operation ã¹ªÔé¹à¹×éÍ frozen section ¾ºà«ÅÅ �ºØ¼ÔÇ·Õè¼Ô´»Ã¡μ Ô 

áμ ‹ÂÑ§äÁ‹ÊÒÁÒÃ¶Â×¹ÂÑ¹ä´ŒÇ‹Òà»š¹ÁÐàÃç§ à¹×èÍ§¨Ò¡¾º freezing 

artifact ¨Ò¡¡ÒÃ·íÒ frozen section á¾·Â �ÍÍ¡¼Åàº×éÍ§μ Œ¹

à»š¹ “presence of cellular atypia, malignancy cannot be 

excluded” ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂà»š¹ “invasive squamous 

cell carcinoma” 

 ¡ÒÃà»ÃÕÂºà·ÕÂº¼ÅÇÔ¹Ô¨©ÑÂªÔé¹à¹×éÍã¹ÃÐËÇ‹Ò§¼‹Òμ Ñ´´ŒÇÂ

ÇÔ̧ Õ frozen section ¡Ñº¼Å·Õèä´Œ̈ Ò¡ permanent section ¾ºÇ‹Ò 

μÃ§¡Ñ¹ (concordance) ñôõ ÃÒÂ (ÃŒÍÂÅÐ ùô.ñö) ãËŒÃÍ¼Å

à¾ÔèÁàμ ÔÁã¹ªÔé¹à¹×éÍ·Õèà»š¹ permanent section (deferral case) 

ô ÃÒÂ (ÃŒÍÂÅÐ ò.ö) ¼ÅäÁ‹μÃ§¡Ñ¹ (discordance) õ ÃÒÂ

(ÃŒÍÂÅÐ ó.òô) à»š¹¼ÅºÇ¡ÅÇ§ (false positive) ò ÃÒÂ (ÃŒÍÂÅÐ 

ñ.òù) à»š¹¼ÅÅºÅÇ§ (false negative) ó ÃÒÂ (ÃŒÍÂÅÐ ñ.ùô) 

(μÒÃÒ§·Õè ò)

μÒÃÒ§·Õè ò Compared with previously studies

 Author Diagnostic Diagnostic Deferral case 

  agreement (%) disagreement (%) (% from total cases)

White VA, Trotter MJ, òððø ùö.÷õ ó.òõ ô.ø

Ahmad Z, Barakzai MA, òððø ù÷.ðø ò.ùò ó.ùó

da Silva RD, Souto LR, òðññ ùó.óð ò.ðø ô.öò

Winther C, Graem N., òðññ ùõ.ñ ó.øö ñ.ðö

Current study ùô.ñö ó.òô ò.ö

  ô. ªÔé¹à¹×éÍ¨Ò¡»Í´ (lung) ·íÒ double set up opera-

tion ã¹ªÔé¹à¹×éÍ frozen section ¾ºà«ÅÅ �ºØ¼ÔÇ·Õè¼Ô´»Ã¡μ Ô áμ ‹

ÂÑ§äÁ‹ÊÒÁÒÃ¶Â×¹ÂÑ¹ä´ŒÇ‹Òà»š¹ÁÐàÃç§ à¹×èÍ§¨Ò¡¾º freezing 

artifact ¨Ò¡¡ÒÃ·íÒ frozen section Ã‹ÇÁ¡Ñº¡ÒÃÍÑ¡àÊºàÃ×éÍÃÑ§

¢Í§»Í´ á¾·Â�ÍÍ¡¼Åàº×éÍ§μ Œ¹à»š¹ “scatter atypical cells, 

malignancy cannot be excluded” ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂà»š¹ 

“interstitial fi brosis, negative for malignancy”

  ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂäÁ‹μÃ§¡Ñ¹ ·Õèà»š¹ discordance case 

·Ñé§ËÁ´ õ ÃÒÂ ÃÇÁ·Ñé§ false positive (ò ÃÒÂ) áÅÐ false 

negative (ò ÃÒÂ) (μÒÃÒ§·Õè ñ) à¡Ô´¨Ò¡ÊÒàËμ Ø´Ñ§μ ‹Íä»¹Õé

  ñ. ªÔé¹à¹×éÍ¨Ò¡àμ ŒÒ¹Á (breast) ·íÒ double set up 

operation μÃÇ¨¾º¡ÅØ‹Áà«ÅÅ �·‹Í¹éíÒ¹Á·Õè¼Ô´»Ã¡μ Ô à¡ÒÐμ ÑÇ

à»š¹¡ÅØ‹Á áμ ‹äÁ‹àËç¹¡ÒÃá·Ã¡¢Í§à«ÅÅ �ÍÍ¡ä»¹Í¡·‹Í¹éíÒ¹Á·Õè

¢Íº¢Í§ªÔé¹à¹×éÍ à¹×èÍ§¨Ò¡ÁÕ¡ÒÃºỐ àºÕéÂÇ¨Ò¡¡ÒÃ´Ö§ÃÑé§ (crush-

ing artifact) á¾·Â �ÍÍ¡¼Åàº×éÍ§μ Œ¹à»š¹ high grade intraductal 

carcinoma μÃÇ¨ã¹ permanent section áÅÐμ Ñ´ªÔé¹à¹×éÍà¾ÔèÁ

àμ ÔÁ¨Ö§¾º¡ÒÃá·Ã¡μ ÑÇ¢Í§à«ÅÅ�¼Ô´»Ã¡μ ÔÍÍ¡ä»¹Í¡μ ‹ÍÁ

¹éíÒ¹Á ãËŒ¡ÒÃÇÔ¹Ô̈ ©ÑÂÊǾ ·ŒÒÂà»š¹ “invasive ductal carcinoma”

  ò. ªÔé¹à¹×éÍ¨Ò¡àμ ŒÒ¹Á (breast) ·íÒ double set up 

operation μÃÇ¨¾ºà¹×éÍ§Í¡¢Í§à«ÅÅ�·‹Í¹éíÒ¹ÁÁÕ¤ÇÒÁ¼Ố »Ã¡μ Ô

¢Í§¹ÔÇà¤ÅÕÂÊ ºÒ§¡ÅØ‹ÁÁÕÅÑ¡É³ÐºÔ´àºÕéÂÇ (distortion) 

´Ù¤ÅŒÒÂ¡Ñº¡ÒÃá·Ã¡¢Í§ÁÐàÃç§ÍÍ¡¹Í¡·‹Í¹éíÒ¹Á ºÒ§Ê‹Ç¹¾º

¡ÒÃ¼Ô´ÃÙ»¢Í§·‹Í¹éíÒ¹Á¨Ò¡ freezing artifact á¾·Â �ãËŒ¡ÒÃ

ÇÔ¹Ô¨©ÑÂàº×éÍ§μ Œ¹à»š¹ “invasive ductal carcinoma” μÃÇ¨ã¹ 

permanent section ¾ºÃÍÂâÃ¤à»š¹à¹×éÍ§Í¡ª¹Ô´ sclerotic 

intraductal papilloma ÃÍÂâÃ¤ª¹Ô´¹Õéà»š¹à¹×éÍ§Í¡ª¹Ô´äÁ‹ÃŒÒÂ 

áμ ‹ÁÕ fi brosis ÁÒ¡ áÅÐà¡Ô´¡ÒÃºÔ´àºÕéÂÇ¢Í§·‹Í¹éíÒ¹Áä´Œ 

ãËŒ¡ÒÃÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂà»š¹ “intraductal papilloma with fl orid 

usual duct hyperplasia”
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  ó. ªÔé¹à¹×éÍ¨Ò¡¢ŒÍà¢‹Ò (synovium) Ê‹§μÃÇ¨à¾×èÍ»ÃÐàÁÔ¹

ÀÒÇÐμ Ô´àª×éÍ¡‹Í¹¡ÒÃ¼‹Òμ Ñ´·íÒ¢ŒÍà·ÕÂÁ â´Â¡ÒÃμÃÇ¨¹Ñº¡ÒÃ

à¾ÔèÁ¨íÒ¹Ç¹àÁç´àÅ×Í´¢ÒÇ neutrophil á¾·Â �ÍÍ¡¡ÒÃÇÔ¹Ô¨©ÑÂ

Ç‹ÒÁÕ¡ÒÃÍÑ¡àÊºà©ÕÂº¾ÅÑ¹ (acute infl ammation) μÃÇ¨ã¹ 

permanent section ¾º¡ÒÃÍÑ¡àÊºª¹Ô´àÃ×éÍÃÑ§à ‹́¹¡Ç‹Ò¡ÒÃ

ÍÑ¡àÊºà©ÕÂº¾ÅÑ¹ ¡ÒÃÇÔ¹Ô¨©ÑÂäÁ‹μÃ§¡Ñ¹à¡Ô´¨Ò¡ freezing 

artifact ·íÒãËŒáÂ¡ÅÑ¡É³ÐàÁḉ àÅ×Í´¢ÒÇª¹Ô´ neutrophil ÍÍ¡

¨Ò¡à«ÅÅ �¡ÒÃÍÑ¡àÊºÍ×è¹ä´ŒÂÒ¡¢Öé¹

  ô. ªÔé¹à¹×éÍ¨Ò¡ª‹Í§»Ò¡ (oropharynx) Ê‹§à¾×èÍ»ÃÐàÁÔ¹

¢Íºà¢μ¡ÒÃ¼‹Òμ Ñ´ (resected margin) ¢Í§à¹×éÍ§Í¡ª¹Ô´ 

ameloblastoma á¾·Â �ãËŒ¡ÒÃÇÔ¹Ô¨©ÑÂàº×éÍ§μ Œ¹Ç‹Ò äÁ‹¾ºà¹×éÍ

§Í¡ ã¹ªÔé¹à¹×éÍ·Õèà»š¹¢Íºà¢μ¢Í§¡ÒÃ¼‹Òμ Ñ´ (free resected 

margin) àÁ×èÍμÃÇ¨ªÔé¹à¹×éÍã¹ permanent section ¾ºÇ‹ÒÁÕ¡ÅØ‹Á

à¹×éÍ§Í¡ ·Õè¢Íºà¢μ¢Í§¡ÒÃ¼‹Òμ Ñ´ ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂà»š¹ 

ameloblastoma; presence of tumor cells in resected margin 

¡ÒÃÇÔ¹Ô̈ ©ÑÂäÁ‹μÃ§¡Ñ¹à¡Ố ¨Ò¡ sampling error ·íÒãËŒäÁ‹¾ºà¹×éÍ

§Í¡ã¹ªÔé¹à¹×éÍ·Õè·íÒ frozen section

  õ. ªÔé¹à¹×éÍ¨Ò¡ÊÁÍ§ (brain) Ê‹§à¾×èÍ»ÃÐàÁÔ¹ª¹Ô´

¢Í§à¹×éÍ§Í¡ ÃÐËÇ‹Ò§ diffuse larged B-cell lymphoma áÅÐ 

glioblastoma multiforme á¾·Â �ãËŒ¡ÒÃÇÔ¹Ô¨©ÑÂàº×éÍ§μ Œ¹à»š¹ 

low-grade glial cell tumor à¹×èÍ§¨Ò¡àËç¹à«ÅÅ �¡ÒÃÍÑ¡àÊº 

Ã‹ÇÁ¡Ñº¡ÒÃà¾ÔèÁ¢Í§ astrocytes áμ ‹äÁ‹¾ºÅÑ¡É³Ð atypical 

lymphocytes ¨Ò¡ freezing artifact ÅÑ¡É³Ð perivascular 

infi ltration ·Õèà»š¹ÅÑ¡É³Ðà´‹¹ã¹ lymphoma ¢Í§ÊÁÍ§àËç¹

äÁ‹ªÑ´à¨¹ ËÅÑ§¨Ò¡·íÒ permanent sections ¾º¡ÒÃá·Ã¡

μ ÑÇ¢Í§ atypical lymphocytes áÅÐμÃÇ¨Â×¹ÂÑ¹´ŒÇÂ¡ÒÃÂŒÍÁ 

immunohistochemistry ¨Ö§ãËŒ¡ÒÃÇÔ¹Ô¨©ÑÂà»š¹ “diffuse large 

B-cell lymphoma”

ÊÃØ»áÅÐÇÔ¨ÒÃ³�¼Å
  ¼Å¡ÒÃÈÖ¡ÉÒÊÃØ»ä´ŒÇ‹Ò ¡ÒÃÇÔ¹Ô¨©ÑÂ¼ÅÃÐËÇ‹Ò§¡ÒÃ

¼‹Òμ Ñ´â´ÂÇÔ¸Õ frozen section ã¹âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �

à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô ãËŒ¼Å¤ÇÒÁáÁ‹¹ÂíÒàª×èÍ¶×Íä Œ́ÃŒÍÂÅÐ ùö.ö÷ 

àÁ×èÍà·ÕÂº¡Ñº¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÊØ´·ŒÒÂâ´Â permanent section 

«Öè§ÁÕ¤‹Ò¤ÇÒÁáÁ‹¹ÂíÒÊÙ§ã¡ÅŒà¤ÕÂ§¡Ñº·Õèà¤ÂÁÕ¼ÙŒÃÒÂ§Ò¹ÁÒõ,÷-ù 

áÅÐàÁ×èÍ¾Ô̈ ÒÃ³Ò¶Ö§ÊÒàËμ Ø¢Í§¡ÒÃÍÍ¡¼ÅÇÔ¹Ô̈ ©ÑÂ·ÕèäÁ‹μÃ§¡Ñ¹ 

à¾ÃÒÐÇ‹Òà¡Ố ¨Ò¡¡ÒÃá»Å¼Å¼Ố à¾ÃÒÐ¡ÒÃ¼Ố ÃÙ» ¡ÒÃºỐ àºÕéÂÇ

¢Í§à¹×éÍàÂ×èÍ¨Ò¡à·¤¹Ô¤¡ÒÃ·íÒ frozen section ËÃ×Íà¡Ô´¨Ò¡

¡ÒÃÊØ‹Áμ ÑÇÍÂ‹Ò§ÃÍÂâÃ¤μ ‹Ò§ºÃÔàÇ³¡Ñ¹ «Öè§ÊÒàËμ Ø·Õè¡Å‹ÒÇÁÒ¹Õé

¤ÅŒÒÂ¡Ñº¡ÅØ‹Á·Õèà¤ÂÈÖ¡ÉÒÁÒ¡‹Í¹ô

  à¤ÂÁÕºÒ§ÃÒÂ§Ò¹àÊ¹Íá¹ÐÇ‹Ò ¤ÇÒÁàªÕèÂÇªÒÞ 

áÅÐ»ÃÐÊº¡ÒÃ³ �¢Í§¾ÂÒ Ô̧á¾·Â � ÁÕ¼Åμ ‹Í¤ÇÒÁáÁ‹¹ÂíÒ¢Í§

¡ÒÃÇÔ¹Ô¨©ÑÂ¼Å frozen sectionñð,ññ áμ ‹¨Ò¡Ê¶Ò¹¡ÒÃ³ �ã¹

»ÃÐà·Èä·Â ¾ÂÒ Ô̧á¾·Â�ÂÑ§à»š¹á¾·Â�ÊÒ¢Ò¢Ò´á¤Å¹ á¾·Â�

¼ÙŒÁÕ¤ÇÒÁàªÕèÂÇªÒÞà©¾ÒÐ áÅÐÁÕ»ÃÐÊº¡ÒÃ³ �ÊÙ§¨Ö§ÁÕ¹ŒÍÂ ã¹

¡ÒÃ·íÒ§Ò¹»ÃÐ¨íÒ¼ÙŒ·ÕèÍÍ¡¼Å frozen section ̈ Ðà»š¹¾ÂÒ Ô̧á¾·Â�

¼ÙŒ·ÕèÍÂÙ‹àÇÃãËŒ¤íÒ»ÃÖ¡ÉÒÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´à»š¹¼ÙŒÃÑº¼Ô´ªÍº 

ã¹¢³Ð·Õèá¹Çâ¹ŒÁ¢Í§ í̈Ò¹Ç¹ªÔé¹à¹×éÍ ÃÇÁ·Ñé§ ¤ÇÒÁËÅÒ¡ËÅÒÂ

¢Í§»ÃÐàÀ·¢Í§¤íÒ»ÃÖ¡ÉÒà¾ÔèÁ¢Öé¹ÍÂ‹Ò§μ ‹Íà¹×èÍ§μÅÍ´ÃÐÂÐ

àÇÅÒËŒÒ»‚·Õè·íÒ¡ÒÃÈÖ¡ÉÒ (ÃÙ»·Õè ñ) «Öè§à»š¹¼Å¨Ò¡¡ÒÃ¢ÂÒÂ

»ÃÐàÀ·¡ÒÃãËŒºÃÔ¡ÒÃ·Ò§ÈÑÅÂ¡ÃÃÁ àª‹¹ ¡ÒÃ¼‹Òμ Ñ́ à»ÅÕèÂ¹¢ŒÍ 

àÃÔèÁ¢ÍÃÑº¤íÒ»ÃÖ¡ÉÒÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ́  ã¹»‚ ¾.È. òõõð áÅÐ

à¾ÔèÁ¨íÒ¹Ç¹¢Öé¹àÃ×èÍÂæ ¡ÒÃ¼‹Òμ Ñ´μ ‹ÍÅíÒäÊŒã¹à ḉ¡ àÃÔèÁ¢ÍÃÑº¤íÒ

»ÃÖ¡ÉÒÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ́ ã¹»‚ ¾.È. òõõó ́ Ñ§¹Ñé¹ ¾ÂÒ Ô̧á¾·Â�

¨Ö§μ ŒÍ§à¾ÔèÁ¢Íºà¢μ¡ÒÃãËŒºÃÔ¡ÒÃ áÅÐà¾ÔèÁ¤ÇÒÁÊÒÁÒÃ¶ã¹

¡ÒÃÇÔ¹Ô̈ ©ÑÂ Œ́ÇÂÇÔ̧ Õ frozen section ÊíÒËÃÑº¤íÒ»ÃÖ¡ÉÒ·ÕèËÅÒ¡ËÅÒÂ

¢Öé¹´ŒÇÂ ÍÂ‹Ò§äÃ¡çμÒÁ ¨Ø´»ÃÐÊ§¤�ËÅÑ¡ã¹¡ÒÃ¢Í¤íÒ»ÃÖ¡ÉÒ

ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´ â´Â¡ÒÃμÃÇ¨´ŒÇÂ frozen section ã¹âÃ§

¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô Ê‹Ç¹ãËÞ‹ÂÑ§·íÒà¾×èÍ

»ÃÐàÁÔ¹ÊÀÒÇÐáÅÐª¹Ô´¢Í§à¹×éÍ§Í¡ ÃŒÍÂÅÐ öö.òó «Öè§¡ç

¤ÅŒÒÂ¡ÑºÊ‹Ç¹ãËÞ‹¢Í§»ÃÐà·È¡íÒÅÑ§¾Ñ²¹Òø 

  »ÃÐàÀ·¢Í§ªÔé¹à¹×éÍ·ÕèÊ‹§μÃÇ¨ÁÒ¡·ÕèÊØ´¤×Í àμ ŒÒ¹Á

ÃŒÍÂÅÐ óö.óö (õö ÃÒÂ) ¾ºÇ‹Ò ÁÕ¡ÒÃÇÔ¹Ô¨©ÑÂ¼ÅäÁ‹μÃ§¡Ñ¹

ã¹μ ÑÇÍÂ‹Ò§ªÔé¹à¹×éÍàμ ŒÒ¹Á ò ÃÒÂ â´ÂÁÕÊÒàËμ Ø¨Ò¡ crush 

artifact ¢Í§à·¤¹Ô¤¡ÒÃ·íÒ frozen section ñ ÃÒÂ áÅÐ¨Ò¡

¡ÒÃá»Å¼Å¼Ố  ñ ÃÒÂ ̈ Ò¡ÃÒÂ§Ò¹¢Í§ Roger áÅÐ¤³Ð ¾º

Ç‹Ò ¨Ò¡¡ÒÃÈÖ¡ÉÒ¢ŒÍÁÙÅÂŒÍ¹ËÅÑ§à¾×èÍÇÔà¤ÃÒÐË�¼Å¡ÒÃÇÔ¹Ô¨©ÑÂ 

frozen section ¢Í§ªÔé¹à¹×éÍàμ ŒÒ¹Áã¹»ÃÐªÒ¡Ã¡ÅØ‹ÁãËÞ‹ ¤ÇÒÁ

¼Ô´¾ÅÒ´¨Ñ´ÍÂÙ‹ã¹ ô ¡ÅØ‹Á¤×Í ¡ÅØ‹Á·Õèà¡Ô´¨Ò¡¡ÒÃá»Å¼Å 

(ÃŒÍÂÅÐ õ÷), microscopic sampling (ÃŒÍÂÅÐ òô), gross 

sampling (ÃŒÍÂÅÐ ù.õ) áÅÐ¡ÒÃ¢Ò´¡ÒÃμ Ô´μ ‹ÍÊ×èÍÊÒÃ¡Ñ¹

ÃÐËÇ‹Ò§¾ÂÒ Ô̧á¾·Â�áÅÐá¾·Â �¼ÙŒ¼‹Òμ Ñ´ (ÃŒÍÂÅÐ ù.õ)ñò 

  ¡ÒÃá»Å¼Å¼Ô´ (interpretation error) ã¹¼ÙŒ»†ÇÂ

Ë¹Öè§ÃÒÂ·Õèà»š¹ false negative ÍÒ¨à»š¹¼ÅÁÒ¨Ò¡ artifact 

¨Ò¡¡ÒÃ·íÒ freezing Ã‹ÇÁ¡Ñº¡ÒÃ¢Ò´»ÃÐÊº¡ÒÃ³ �¢Í§¾ÂÒ Ô̧

á¾·Â�ã¹¡ÒÃá»Å¼ÅÊäÅ´ �ñó ¨Ò¡¡ÒÃÈÖ¡ÉÒÂŒÍ¹ËÅÑ§ªÔé¹à¹×éÍ

àμ ŒÒ¹Á ñ ÃÒÂ ·ÕèãËŒ¼Å false positive à¾ÃÒÐ¾ºÇ‹Ò à«ÅÅ �

·‹Í¹éíÒ¹ÁÁÕ¤ÇÒÁ¼Ô´»Ã¡μ Ô·Õè¹ÔÇà¤ÅÕÂÊ áÅÐÁÕÅÑ¡É³ÐºÔ´àºÕéÂÇ

¨Ò¡¡ÒÃàºÕÂ´¢Í§ fi brous tissue ·ÕèÍÂÙ‹â´ÂÃÍº ·íÒãËŒ´Ù¤ÅŒÒÂ

¡ÑºÅÑ¡É³Ð¡ÒÃá·Ã¡μ ÑÇ¢Í§ÁÐàÃç§à¢ŒÒÊÙ‹à¹×éÍàÂ×èÍÃÍºæ (pseu-

doinvasion) ¡Ã³ÕÅÑ¡É³Ð´Ñ§¡Å‹ÒÇà»š¹¢ŒÍ¼Ô´¾ÅÒ´·Õè¾ºä Œ́ã¹
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¡ÒÃμÃÇ¨ÃÍÂâÃ¤·ÕèÁÕÅÑ¡É³Ðà»š¹ papillary lesion ¢Í§àμ ŒÒ¹Á 

¨Ö§ÁÕ¤íÒá¹Ð¹íÒãËŒμÃÇ¨ËÒÇ‹ÒËÒ¡ÂÑ§ÁÕà«ÅÅ �ÊÍ§ªÑé¹ÍÂÙ‹ºÃÔàÇ³ãμ Œ

·‹Í¹éíÒ¹Á·Õè¼Ô´ÃÙ» ¨Ðª‹ÇÂº‹§ºÍ¡Ç‹Ò à»š¹ benign tumor ä´Œ 

¹Í¡¨Ò¡¹ÕéÂÑ§ÊÑ§à¡μ¾ºÇ‹ÒÁÕ papillary projection áÅÐÁÕ dilated 

space ÍÂÙ‹ºÃÔàÇ³â´ÂÃÍº¢Í§ sclerosing papillomañó 

  ¡ÒÃÇÔ¹Ô¨©ÑÂ¼ÅÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´ÊíÒËÃÑºÃÐºº

»ÃÐÊÒ·Ê‹Ç¹¡ÅÒ§ (CNS) à»š¹·ÕèÂÍÁÃÑº¡Ñ¹Ç‹Ò ÍÒ¨à¡Ô´

¼Å¡ÒÃÇÔ¹Ô¨©ÑÂäÁ‹μÃ§¡Ñ¹ä´Œ ¨Ò¡ÊÒàËμ Øμ ‹Ò§æ ´Ñ§¹Õé¤×Í 

¡ÒÃàÅ×Í¡ºÃÔàÇ³·ÕèÊ‹§μÃÇ¨¼Ô´¾ÅÒ´ (sampling error) ¡ÒÃ

ÍÍ¡¼ÅÃÐ´Ñº¢Í§à¹×éÍ§Í¡¼Ô´¾ÅÒ´ (incorrect assignation of 

tumor grade) ËÃ×ÍºÍ¡ÅÑ¡É³Ð »ÃÐàÀ·à¹×éÍ§Í¡¼Ô´¾ÅÒ´ 

(incorrect histologic cell type)ñô áÅÐÁÕÃÒÂ§Ò¹Ç‹Ò»ÃÐÁÒ³

ÃŒÍÂÅÐ øð ¢Í§¡ÒÃÃÒÂ§Ò¹¼Å·ÕèäÁ‹μÃ§¡Ñ¹à¡Ô´¨Ò¡ÅÑ¡É³Ð

ÃÍÂâÃ¤¢Í§ÃÐºº»ÃÐÊÒ·Ê‹Ç¹¡ÅÒ§ã¹ õ ¡ÅØ‹Á ¤×Í spindle 

cell lesions, astrocytoma versus oligodendroglioma, 

differential diagnosis ¢Í§ CNS lymphoma, reactive versus 

neoplastic process áÅÐ tumor overgradingñõ

  ¨Ò¡¡ÒÃÈÖ¡ÉÒÂŒÍ¹ËÅÑ§ªÔé¹à¹×éÍ¨Ò¡ÊÁÍ§ ñ ÃÒÂ·ÕèãËŒ

¼Å false negative ÍÂÙ‹ã¹¡ÅØ‹Á¢Í§ differential diagnosis ¢Í§ 

CNS lymphoma ¡Ã³Õàª‹¹¹ÕéÁÑ¡à¡Ố ¢Öé¹ã¹ÃÒÂ·Õèμ ÑÇÍÂ‹Ò§à¹×éÍàÂ×èÍ

ÁÕ»ÃÔÁÒ³¨íÒ¡Ñ´ à¾ÃÒÐ¡ÒÃ¨ÐÇÔ¹Ô¨©ÑÂ·Ò§ histology Ç‹Òà»š¹ 

CNS lymphoma ̈ Ðμ ŒÍ§ÁÕ angiocentricity ¡ÑºÁÕ angioinvasion 

¢Í§ lymphoma cells

  «Öè§ÅÑ¡É³Ðàª‹¹¹ÕéÍÒ¨¾ºä´ŒäÁ‹ªÑ´à¨¹ ã¹ªÔé¹à¹×éÍ

¢¹Ò´àÅç¡¨Ò¡¡ÒÃ·íÒ tissue biopsy ¹Í¡¨Ò¡¹Ñé¹ÂÑ§¾ºÇ‹ÒÁÕ 

infi ltrative pattern áÅÐÁÕ reactive astrocytes ã¹ background 

·íÒãËŒ¹Ö¡ä»¶Ö§ ÅÑ¡É³Ð¢Í§ glial tumor ¡ÒÃÇÔ¹Ô¨©ÑÂâ´ÂãªŒ

à·¤¹Ô¤·Ò§à«ÅÅ �ÇÔ·ÂÒ¨ÐãËŒ¼Å´Õ¡Ç‹Ò¡ÒÃ·íÒ frozen section 

à¾ÃÒÐ¨ÐàËç¹à«ÅÅ �¢¹Ò´ãËÞ‹ ÁÕ«ÑÂâμ¾ÅÒÊ«ÖÁÁÒ¡ áÅÐÁÕ

¹ÔÇ¤ÅÕâÍÅÑÊà´‹¹ ÍÂÙ‹¡ÃÐ¨ÒÂμ ÑÇ¡Ñ¹ «Öè§à»š¹ÅÑ¡É³ÐÊíÒ¤ÑÞ¢Í§ 

diffuse large B-cell lymphoma ´Ñ§¹Ñé¹ã¹ºÒ§Ê¶ÒºÑ¹¨Ö§¹ÔÂÁ

·íÒ touch preparation ËÃ×Í smear preparation à¾ÔèÁàμ ÔÁ à¾×èÍ

à¾ÔèÁ¤ÇÒÁáÁ‹¹ÂíÒã¹¡ÒÃÇÔ¹Ô¨©ÑÂ¼Å¢Í§ CNS lesions à·¤¹Ô¤

·Ò§à«ÅÅ �ÇÔ·ÂÒÊÒÁÒÃ¶ª‹ÇÂã¹¡ÒÃÇÔ¹Ô̈ ©ÑÂÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ́ ä´Œ

ã¹ÊÀÒÇÐ·Õè frozen section ¹Ñé¹ ÁÕ¤Ø³ÀÒ¾μ èíÒ¡Ç‹ÒÁÒμÃ°Ò¹

¨Ò¡¼Å¢Í§ freezing artifact ËÃ×Í¨Ò¡¡ÒÃºÇÁáÅÐÁÕà¹×éÍ¹Ø‹Á

ÍÑ¹à»š¹¸ÃÃÁªÒμ Ô¢Í§à¹×éÍÊÁÍ§ÍÂÙ‹áÅŒÇ ´Ñ§¹Ñé¹ ¡ÒÃÃÐÁÑ´ÃÐÇÑ§

μÒÁ¢ŒÍ¼Ô´¾ÅÒ´·Õèà¤Â¾ºº‹ÍÂæ ¨Ðª‹ÇÂãËŒ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂÁÕ

¤ÇÒÁáÁ‹¹ÂíÒÁÒ¡ÂÔè§¢Öé¹ñõ,ñö

  ã¹¡Ã³Õ¢Í§¡ÒÃμÃÇ¨ªÔé¹à¹×éÍ¨Ò¡¡ÒÃ¼‹Òμ Ñ´à»ÅÕèÂ¹

¢ŒÍà·ÕÂÁ ÁÕ¨Ø´»ÃÐÊ§¤ �Ê‹Ç¹ãËÞ‹à¾×èÍ»ÃÐàÁÔ¹ÀÒÇÐμ Ô´àª×éÍáÅÐ

ÍÑ¡àÊºà©ÕÂº¾ÅÑ¹ ¡ÒÃÊØ‹Áμ Ñ́ à¹×éÍàÂ×èÍÃÍÂâÃ¤¼Ố ·Õè â´Âà©¾ÒÐ

ÍÂ‹Ò§ÂÔè§ã¹ºÃÔàÇ³·ÕèÁÕ¡ÒÃÍÑ¡àÊºÃ‹ÇÁ´ŒÇÂ ¨ÐÊ‹§¼ÅãËŒ¡ÒÃ

ÇÔ¹Ô̈ ©ÑÂÅ´¤ÇÒÁäÇÅ§ (low sensitivity) ̈ Ò¡¡ÒÃÈÖ¡ÉÒÂŒÍ¹ËÅÑ§

ªÔé¹à¹×éÍ¨Ò¡¢ŒÍ ñ ÃÒÂ·ÕèãËŒ¼Å false positive ¨Ò¡ freezing 

artifact ·íÒãËŒá»Å¼ÅÅÑ¡É³Ð¡ÒÃÍÑ¡àÊº¤ÅÒ´à¤Å×èÍ¹ ÍÂ‹Ò§äÃ

¡çμÒÁ¡ÒÃãÊ‹ã¨ÃÐáÇ´ÃÐÇÑ§·Ø¡¢Ñé¹μÍ¹ áÅÐ¡ÒÃÁÕ»ÃÐÊº¡ÒÃ³ �

ã¹¡ÒÃÇÔ¹Ô¨©ÑÂÃÍÂâÃ¤ÅÑ¡É³Ð´Ñ§¡Å‹ÒÇ¢Í§¾ÂÒ Ô̧á¾·Â� 

¨Ðª‹ÇÂÅ´¤ÇÒÁ¼Ô´¾ÅÒ´ã¹¡ÒÃÇÔ¹Ô¨©ÑÂ Œ́ÇÂÇÔ¸Õ frozen 

section ä´Œñö

  ã¹Ê‹Ç¹¢Í§ªÔé¹à¹×éÍ·ÕèÂÑ§äÁ‹ÊÒÁÒÃ¶ÊÃØ»¼Åä´Œ (deferral 

cases) Ê‹Ç¹ÁÒ¡ÁÑ¡ÁÕÊÒàËμ Ø¨Ò¡¡ÒÃÁÕ¡ÒÃÍÑ¡àÊºáÅÐÁÕ¡ÒÃ

à»ÅÕèÂ¹á»Å§¢Í§à«ÅÅ�àÂ×èÍºØ¼ÔÇ·ÕèμÍºÊ¹Í§μ ‹Í¡ÒÃÍÑ¡àÊº 

(reactive change) ÅÑ¡É³Ð´Ñ§¡Å‹ÒÇàÁ×èÍ¶Ù¡Ãº¡Ç¹´ŒÇÂ artifact 

¨Ò¡¡ÒÃ·íÒ frozen section áÅŒÇ ¨Ð·íÒãËŒáÂ¡¨Ò¡ÅÑ¡É³Ð

à¹×éÍÁÐàÃç§·ÕèÁÕ¡ÒÃ¾Ñ²¹Ò (well differentiation) ä´ŒÂÒ¡ÁÒ¡¢Öé¹ 

¡ÒÃÊ×èÍÊÒÃ¡Ñºá¾·Â �¼ÙŒ·íÒ¡ÒÃ¼‹Òμ Ñ́ à¾×èÍ¢Í¢ŒÍÁÙÅ·Ò§¤ÅÔ¹Ô¡à¾ÔèÁ

àμ ÔÁ ËÃ×Íà¾×èÍÇÒ§á¼¹¡ÒÃ¼‹Òμ Ñ´μ ‹Íä»¨Ö§ÁÕ¤ÇÒÁÊíÒ¤ÑÞÁÒ¡ 

ÍÂ‹Ò§äÃ¡çμÒÁËÒ¡¾ÂÒ¸Ôá¾·Â �äÁ‹ÊÒÁÒÃ¶ãËŒ¤íÒÇÔ¹Ô¨©ÑÂªÕé¢Ò´

ã¹¢³Ð·íÒ¡ÒÃ¼‹Òμ Ñ´ä´Œ ¡ÒÃªÐÅÍ¡ÒÃÇÔ¹Ô¨©ÑÂàº×éÍ§μ Œ¹ à¾×èÍ

μÃÇ¨ªÔé¹à¹×éÍà¾ÔèÁàμ ÔÁÀÒÂËÅÑ§ (defer) ̈ Ðà»š¹¼Å´Õμ ‹Í¼ÙŒ»†ÇÂã¹

¡ÒÃ»‡Í§¡Ñ¹¡ÒÃ¼‹Òμ Ñ´·ÕèÁÒ¡à¡Ô¹¤ÇÒÁ¨íÒà»š¹ ÍÑ¹ÍÒ¨¹íÒÁÒ«Öè§

ÀÒÇÐá·Ã¡«ŒÍ¹·ÕèÃØ¹áÃ§á¡‹¼ÙŒ»†ÇÂä Œ́ó

  ¡ÒÃÈÖ¡ÉÒ´ŒÇÂ¡ÒÃà»ÃÕÂºà·ÕÂº frozen section (the 

test) à·ÕÂº¡Ñº permanent section (gold standard) ·ÕèÁÕ¡ÒÃ

ÈÖ¡ÉÒÁÒ¡‹Í¹¹Õéã¹ËÅÒÂ»ÃÐà·È ÁÕ¨Ø´»ÃÐÊ§¤ �à¾×èÍ¤Çº¤ØÁ

¤Ø³ÀÒ¾¢Í§¡ÒÃÇÔ¹Ô̈ ©ÑÂã¹ËŒÍ§»¯ÔºÑμ Ô¡ÒÃ·Ò§¾ÂÒ Ô̧ÇÔ·ÂÒ áÅÐ

¤Œ¹ËÒÊÒàËμ Ø¢Í§¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹ã¹¡ÒÃÇÔ¹Ô̈ ©ÑÂ à¾×èÍ´íÒà¹Ô¹

ÁÒμÃ¡ÒÃã¹¡ÒÃ»‡Í§¡Ñ¹ã¹Í¹Ò¤μ ¡ÒÃÈÖ¡ÉÒ·Õè¼‹Ò¹ÁÒ·Ñé§ËÁ´

¨Ö§ÁØ‹§ÁÍ§ËÒ»˜̈ ¨ÑÂ·Õèà»š¹ÊÒàËμ Øã¹¡ÅØ‹Á·Õè¼ÅäÁ‹μÃ§¡Ñ¹ áÅÐ¡ÅØ‹Á

·ÕèÂÑ§ÊÃØ»äÁ‹ä Œ́à»š¹ËÅÑ¡ô-ù ÊíÒËÃÑº¡ÅØ‹Á·ÕèÁÕ¼Å¡ÒÃÇÔ¹Ô¨©ÑÂμÃ§

¡Ñ¹áÅŒÇ ÂÑ§äÁ‹¾ºÇ‹Ò ÁÕ¡ÒÃÈÖ¡ÉÒ¶Ö§»˜¨¨ÑÂ Ñ́§¡Å‹ÒÇ ÍÂ‹Ò§äÃ

¡çμÒÁËÒ¡´íÒà¹Ô¹¡ÒÃÈÖ¡ÉÒà¾ÔèÁàμ ÔÁμ ‹Íä»ã¹Í¹Ò¤μ¹‹Ò¨Ðà»š¹

»ÃÐâÂª¹�μ ‹Í¡ÒÃà¾ÔèÁ¤ÇÒÁáÁ‹¹ÂíÒã¹¡ÒÃÇÔ¹Ô̈ ©ÑÂä Œ́ÍÕ¡·Ò§Ë¹Öè§ 

  àËç¹ä´ŒÇ‹Ò¡ÒÃÇÔ¹Ô¨©ÑÂã¹ÃÐËÇ‹Ò§¡ÒÃ¼‹Òμ Ñ´´ŒÇÂÇÔ¸Õ 

frozen section ã¹âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ ÔãËŒ

¼Åàª×èÍ¶×Íä´ŒÁÒ¡¶Ö§ÃŒÍÂÅÐ ùö.ö÷ ã¹Ê‹Ç¹¼Å·ÕèäÁ‹μÃ§¡Ñ¹áÅÐ

¼Å·ÕèÂÑ§äÁ‹ÊÒÁÒÃ¶ÊÃØ»ä´Œ ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ä»μÒÁª¹Ố ¢Í§

ªÔé¹à¹×éÍ·ÕèÊ‹§μÃÇ¨ ¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹ã¹¡ÒÃÇÔ¹Ô̈ ©ÑÂ ÁÑ¡à¡Ố ¨Ò¡ 

¡ÒÃá»Å¼Å áÅÐ tissue sampling ´Ñ§¹Ñé¹ ¾ÂÒ Ô̧á¾·Â�áÅÐ
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á¾·Â�¼ÙŒ·íÒ¡ÒÃ¼‹Òμ Ñ́ ¤ÇÃμÃÐË¹Ñ¡¶Ö§¢ŒÍ¨íÒ¡Ñ́  áÅÐÃÐÁÑ́ ÃÐÇÑ§

ã¹¡ÒÃÇÔ¹Ô¨©ÑÂªÔé¹à¹×éÍ»ÃÐàÀ·´Ñ§¡Å‹ÒÇ 

  ÊíÒËÃÑºá¹Ç·Ò§¡ÒÃ»‡Í§¡Ñ¹¤ÇÒÁ¼Ô´¾ÅÒ´¨Ò¡

¡ÒÃá»Å¼Å¤ÅÒ´à¤Å×èÍ¹ÍÂ‹Ò§à»š¹ÃÙ»¸ÃÃÁ¹Ñé¹ ã¹Ê‹Ç¹¢Í§

à¤Ã×èÍ§Á×Íã¹¡ÒÃÇÔ¹Ô¨©ÑÂ ¾ÂÒ Ô̧á¾·Â�¤ÇÃãªŒà·¤¹Ô¤·Ò§à«ÅÅ �

ÇÔ·ÂÒ ÁÒà»š¹Ê‹Ç¹à¾ÔèÁàμ ÔÁ¢ŒÍÁÙÅ ¹Í¡àË¹×Í¨Ò¡¡ÒÃ·íÒ frozen 

section «Öè§¾ºÇ‹Ò à·¤¹Ô¤ Ñ́§¡Å‹ÒÇãËŒ¼Å´Õã¹ÃÍÂâÃ¤ËÅÒÂª¹Ố  

àª‹¹ ÇÔ¸Õ squash technique ã¹à¹×éÍ§Í¡¢Í§ÊÁÍ§ñô áÅÐÇÔ¸Õ 

touch imprintation ã¹à¹×éÍ§Í¡¢Í§àμ ŒÒ¹Áñó 

  ¡ÒÃá¡Œä¢»̃ÞËÒã¹´ŒÒ¹»ÃÐÊº¡ÒÃ³ �¡ÒÃÇÔ¹Ô¨©ÑÂ

´ŒÇÂÇÔ¸Õ frozen section ¢Í§¾ÂÒ¸Ôá¾·Â�¹Ñé¹ ÍÒ¨¨Ñ´ãËŒÁÕ¡ÒÃ

Í‹Ò¹ÍÍ¡¼ÅÃ‹ÇÁ¡Ñ¹¢Í§¾ÂÒ Ô̧á¾·Â�ÍÕ¡Ë¹Öè§¤¹ (peer review) 

ã¹¡Ã³Õ·Õèä´ŒÃÑºªÔé¹à¹×éÍ»ÃÐàÀ··ÕèÁÑ¡¾º¤ÇÒÁ¼Ô´¾ÅÒ´ä´Œº‹ÍÂ 

Ã‹ÇÁ¡Ñº¡ÒÃ»ÃÐàÁÔ¹¤Ø³ÀÒ¾¢Í§¡ÒÃÇÔ¹Ô¨©ÑÂÍÂ‹Ò§ÊÁèíÒàÊÁÍ 

à¾×èÍ¤Çº¤ØÁ¤Ø³ÀÒ¾ áÅÐÍÒ¨¨Ñ´ÊÑÁÁ¹Ò·º·Ç¹¢ŒÍ¤ÇÃÃÐÇÑ§

ã¹¡ÒÃÇÔ¹Ô¨©ÑÂÃÍÂâÃ¤·ÕèÁÕ¤ÇÒÁàÊÕèÂ§ÊÙ§à»š¹ÃÐÂÐ 

  ã¹Ê‹Ç¹¢Í§¡ÒÃ»‡Í§¡Ñ¹¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹¨Ò¡ tissue 

sampling ÍÒ¨¨Ñ́ ãËŒÁÕ¡ÒÃÊÑÁÁ¹ÒÃÐËÇ‹Ò§á¾·Â �¼ÙŒ·íÒ¡ÒÃ¼‹Òμ Ñ́  

áÅÐ¾ÂÒ Ô̧á¾·Â� à¡ÕèÂÇ¡Ñºà·¤¹Ô¤¢Í§¡ÒÃ¼‹Òμ Ñ´ã¹áμ ‹ÅÐÃÍÂ

âÃ¤ áÅÐ¢ŒÍ¨íÒ¡Ñ´·ÕèÍÒ¨à¡Ô´¢Öé¹ä´Œ ÍÑ¹¨Ð¹íÒä»ÊÙ‹¡ÒÃ¾Ñ²¹Ò
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¡Ôμμ Ô¡ÃÃÁ»ÃÐ¡ÒÈ
    ¼ÙŒÇÔ¨ÑÂ¢ÍáÊ´§¤ÇÒÁ¢Íº¤Ø³μ ‹Í¤³Ðá¾·ÂÈÒÊμÃ � 

ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ � ÊíÒËÃÑº¡ÒÃÁÍº·Ø¹ã¹¡ÒÃ

¾Ñ²¹Ò§Ò¹»ÃÐ¨íÒÊÙ‹§Ò¹ÇÔ¨ÑÂ ¢Í¢Íº¤Ø³à¨ŒÒË¹ŒÒ·ÕèË¹‹ÇÂ

ÈÑÅÂ¾ÂÒ Ô̧ÇÔ·ÂÒ ã¹¡ÒÃ¤Œ¹ËÒÊäÅ´ � áÅÐÃÒÂ§Ò¹·Õèà¡ÕèÂÇ¢ŒÍ§ 

¢Í¢Íº¾ÃÐ¤Ø³ÃÍ§ÈÒÊμÃÒ¨ÒÃÂ �ÅÑ¡¢³Ò ËÔÁÐ¤Ø³ ¼ÙŒãËŒ
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¢Í¢Íº¾ÃÐ¤Ø³ ¼ÙŒ»†ÇÂ ¼ÙŒÁÒÃÑººÃÔ¡ÒÃ ¾ÂÒ¸Ôá¾·Â � áÅÐá¾·Â �
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·Ø¡·‹Ò¹ ·Õè·íÒãËŒÃÒÂ§Ò¹ÇÔ¨ÑÂ©ºÑº¹ÕéÊÁºÙÃ³ �
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Abstract
The Accuracy of Intraoperative Pathological Consultation; A Five Years Experience (2006-2010) in Thammasat Hospital 

Wanwisa Himakhun, Naree Warnnissorn

Department of Pathology and Forensic Medicine, Faculty of Medicine, Thammasat University 

Objective: To evaluate the accuracy of frozen section and review the causes of discordance cases in various anatomical 

 sites in Surgical Pathology Lab of Thammasat university hospital.

Method: We conducted a retrospective study from computerized database of all frozen section diagnoses, which 

 performed between January 2006 and December 2010. These diagnoses were compared to fi nal diagnoses obtained 

 from permanent sections, the tests were divided into three groups: inconclusive (defer), concordance and 

 discordance. The accuracy, sensitivity, specifi city, positive predictive value and negative predictive value were 

 studied.

Results: The frozen sections were performed on 154 cases, of which 145 cases (94.16%) were concordance, 5 cases 

 (3.24%) were discordance and 4 cases (2.6%) were inconclusive. The most frequent specimen submitted for frozen 

 tests was breast tissue. The main indication was to evaluate the presence and categorization of neoplasm (66.23%). 

 The reasons for discordance were due to freezing artifact, distorted/fi brotic lesion crush artifact and tissue 

 sampling error. The overall accuracy of diagnosis was 96.67%. The sensitivity was 96.59%. The specifi city 

 was 96.77%. The positive predictive value was 97.7%. The negative predictive value was 95.23%. 

Conclusion: The frozen section service of Thammasat university hospital is considerably comparable in accuracy to previous 

 various type of tissues. The discordance of diagnoses when compared to permanent sections was due to 

 various type of tissues and sampling errors. The awareness of these limitations among pathologist and surgeons 

 with periodic monitoring should lead to the improvement of frozen sections service in our institute.

Key words: Frozen section, Intraoperative consultation, Accuracy


