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ÂóäßòÓÚóÖòèäòÛáóß 
Detector Development 

 
èóØõÖ Åù­âÊóãó                   èØ.Û.äòÈëöÿØÅÚõÅ 
ÜÐõãùØÙ éäöèõæóé               èØ.Û.äòÈëöÿØÅÚõÅ 
ÿîÚÂ ëùèääÔÛòÔÒõÖ           èØ.Û.äòÈëöÿØÅÚõÅ 

 
áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
 
ÖòèäòÛáóßäòÈëöëČóìäòÛÈóÚàæúîîāäëāÅÜö 
âöìÚ­óØöćìæòÂĂÚÂóäÃãóãëòÎÎóÔ 
(intensifier) āÕãÂóääòÛëòÎÎóÔÿîÂÌÿäã°
ĀæñĀÜæÈëòÎÎóÔÿÜĆÚăàà­óÿßøćîĀëÕÈ
áóßÿîÂÌÿäã°Ö¬î ÿÚøćîÈÝ¬óÚÉîâîÚõÿÖîä° 
āÕãâöîÈÅ°ÜäñÂîÛØöćëČóÅòÎăÕ­ĀÂ¬ input 
window, input phosphor, photocathode, 
vacuum and electron optics, output 
phosphor and output window Õ­èã
Åèóâëóâóä× ĂÚÂóäÿäøîÈĀëÈÃîÈëóä
ÿäøîÈĀëÈØČóĂì­ëóâóä×ĂË­ÿîÂÌÿäã°
ßæòÈÈóÚ ÖČćóĂÚÂóäëä­óÈáóßØöćãòÈëóâóä×
âîÈÿìĆÚăÕ­îã¬óÈËòÕÿÉÚ āÕãăÕ­âöÂóä
ÚČóÿëÚîÅäòĈÈĀäÂāÕãÛäõêòØàõæõÜë° ĂÚÜöÕ 
Å.é. 1955  āÕãËòĈÚĀäÂĀÝ¬ÚÿäøîÈĀëÈÉñâö
ëóäÜäñÂîÛìæòÂÿÜĆÚ calcium tungsten 
ÂóäÿäøîÈĀëÈÉóÂÿîÂÌÿäã°Ö­îÈĂË­ÖòèÂæóÈØöć 
ÿäöãÂè¬óĀÝ¬ÚÿäøîÈĀëÈ (luminescent screen, 
scintillators) Ì÷ćÈîóÉØČóÉóÂëóäÜäñÂîÛ

ÛóÈîã¬óÈÿË¬Ú āÌÿÕöãâăîāîăÕÕ° (sodium 
iodide; NaI) ÿÜĆÚäñÛÛ Image intensifier 
ßòÓÚóĂÚäóèÜö 1950 āÕãÉñĀÜæÈāàÖîÚ
ÿîÂÌÿäã°Ăì­ÿÜĆÚāàÖîÚØöćØöćâîÈÿìĆÚăÕ­ 
ÖòèäòÛáóßîõÿæĆÂØäîÚõÂë°ØČóāÕãÂóäëä­óÈ
ÿÜĆÚÖòèÿßõćâëòÎÎóÔáóß (photomultiplier) 
ëòÎÎóÔØöćăÕ­âöÂóäÃãóãÅèóâëè¬óÈ×÷È 
100,000 ÿØ¬ó ÂóäÿäøîÈĀëÈÉóÂÿîÂÌÿäã°âö
ìæóãËøćîÖóâĀÖ¬æñèõèòÓÚóÂóä ăÕ­ĀÂ¬ 
äñÛÛàõæ°â-ĀÝ¬ÚÿäøîÈĀëÈ (filmscreen) 
äñÛÛĀÝ¬ÚÿäøîÈĀëÈ (image intensifier) 
äñÛÛÖòèäòÛáóßÝæ÷Â (flat panel detector) 
Ì÷ćÈäñÛÛÖ¬óÈą ÉñË¬èãĂì­ăÕ­áóßØöć
ÿìâóñëâĂÚÃÔñØöćĂË­ßæòÈÈóÚÿîÂÌÿäã°Øöć
ÖČćóæÈ  äñÛÛ image intensifier âöÃÚóÕăÕ­
Âè­óÈ×÷È 45 Ìâ. ĀæñâöÅèóâæñÿîöãÕ 
(resolution) ÜäñâóÔ 2-3 line pair/mm. 
 
 

http://en.wikipedia.org/wiki/Phosphor
http://en.wikipedia.org/wiki/Photocathode
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Optics
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ìæòÂÂóäØČóÈóÚÃîÈÖòèäòÛáóß Åøî ÿâøćîāà
ÖîÚÃîÈÿîÂÌÿäã°ÂäñØÛÂòÛËòĈÚÿäøîÈĀëÈ
(scintillating layer) ÃîÈ input screen Ì÷ćÈ
ÉñØČóÂóäĀÜæÈāàÖîÚăÜÿÜĆÚßæòÈÈóÚ
ĀëÈØöćâîÈÿìĆÚăÕ­  (optically visible rays 
of light) ÂäñÛèÚÂóäáóãĂÚÅøîāàÖîÚØöć
ÜæÕÜæ¬îãîîÂâóÉñÂäñØÛ
ÂòÛ  photocathode Ì÷ćÈÉñÿÜæöćãÚāàÖîÚăÜ
ÿÜĆÚîõÿæĆÅÖäîÚ îõÿæĆÅÖäîÚÉñèõćÈÂäñØÛ
ÂòÛĀÝ¬ÚÿäøîÈĀëÈ (phosphorus screen) Ì÷ćÈ
ÉñÃãóãëòÎÎóÔîõÿæĆÅÖäîÚăÜÿÜĆÚ
ëòÎÎóÔĀëÈØöćâîÈÿìĆÚăÕ­ Ì÷ćÈßæòÈÈóÚ
ĀëÈÉñâöÃÚóÕÿæĆÂÂè¬óĀæñëè¬óÈÂè¬óĀæñ
èõćÈÝ¬óÚîîÂØóÈ output window Ì÷ćÈîãú¬ìæòÈ
Ö¬î output screen ĀæñÉñâö digital CCD 
camera ÉñÉòÛëòÎÎóÔăÜëä­óÈÿÜĆÚáóß
ÿßøćîÚČóîîÂØóÈâîÚõÿÖîä°  ÕòÈáóß 
  
Ë¬èÈÅ¬óÜäõâóÔÿîÂÌÿäã°ĂÚÂóä×¬óãáóß 
āÕãäñÛÛÕõÉõÖîæÉñâöĀìæ¬ÈÂČóÿÚõÚäòÈëöØöćâö
Åèóâ×öć 20 kHz āÕãÉñĂì­Å¬óßæòÈÈóÚ
äñìè¬óÈ 40kV ×÷È 110 kV āÕãØöćÉñĂË­
ßæòÈÈóÚÂäñĀëăàà­óäñìè¬óÈ 0.1 mA ×÷È 
6 mA ĂÚäñìè¬óÈÂóäàæúîîāäëāÅÜö ìóÂ
ÿÜĆÚÂóäĂË­ÿßøćîÂóä×¬óãáóßäòÈëö (spot) Éñ
ĂË­ßæòÈÈóÚÂäñĀëăàà­óäñìè¬óÈ 20mA 
×÷È 200mA 

ÅùÔëâÛòÖõÃîÈ image intensifier ØöćëČóÅòÎ
Åøî âöÅèóâæñÿîöãÕ 44 line pair/mm. Āæñ
âö anti-scatter grid ÃÚóÕ 10:1 Øöćäñãñ
āàÂòë 90 cm. 
 
ÂóäßòÓÚóÖòèäòÛáóßËÚõÕ flat detector 
ÿßøćîØÕĀØÚ image intensifier ÿäõćâāÕã 
Ziehm Imaging Āæñ Philips Medical 
Philips Medical Ã­îÕöÃîÈ Flat Detector 
ÅøîĂË­ßæòÈÈóÚÿîÂÌÿäã°ØöćÖČćóÂè¬ó Ì÷ćÈÉñØČó
Ăì­Ýú­Ü¬èãăÕ­äòÛÜäõâóÔäòÈëöæÕæÈ ĂÚÃÔñ
ØöćăÕ­áóßÂóäÖäèÉØöćâöÅùÔáóßëúÈÃ÷ĈÚ 
ÿÚøćîÈÉóÂÿîÂÌÿäã°Ăì­Å¬óÿÜĆÚË¬èÈÅæøćÚ 
(pulse fluoroscopy) Āæñăâ¬âöÂóäæÕæÈ
ÃîÈÅùÔáóßáóßÿÚøćîÈÉóÂÿèæó (no 
deterioration of the image quality over 
time) 
 
ÖòèäòÛáóßËÚõÕ flat detector ăÕ­âöÂóä
ßòÓÚóÿÜĆÚ 2 äúÜĀÛÛ ăÕ­ĀÂ¬ direct 
semiconductor detector Āæñ indirect 
detector Ì÷ćÈÿÜĆÚÂóäßòÓÚóä¬èâäñìè¬óÈ 
scintillator ÂòÛ semiconductor detector 
āÕãâöäóãæñÿîöãÕ ăÕ­ĀÂ¬ 

1. Direct semiconductor detectors 
Ì÷ćÈßòÓÚóĂÚË¬èÈ 1970 āÕã 
semiconductor ÿÂõÕÉóÂÂóäÝëâäñìè¬óÈ 
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siliconÂòÛ lithium ÿÜĆÚ Si(Li) ìäøî
germanium ÂòÛ lithium ÿÜĆÚ Ge(Li) Ì÷ćÈâö
ÅùÔëâÛòÖõĂÂæ­ÿÅöãÈÂòÚ āàÖîÚÿîÂÌÿäã°Éñ
ĀÜæÈÝ¬óÚ electron hole pair ĂÚ 
semiconductor āÕãÉñÿÂõÕÂäñÛèÚÂóä 
energy dispersive x-ray spectroscopy 
ìóÂĀÖ¬ÂäñÛèÚÂóäÚöĈÖ­îÈÿÂõÕĂÚëáóßØöćâö
îùÔìáúâõÿãĆÚÿßöãÈßî āÕãÜÂÖõäñÛÛìæ¬î
ÿãĆÚÉñĂË­ peltier effect ìäøî liquid 
nitrogen ÖòèäòÛáóßÚöĈîóÉÿäöãÂĂÚËøćî solid 
state detector Ì÷ćÈâöîÈÅ°ÜäñÂîÛìæòÂÿÜĆÚ 
cadmium telluride (CdTe) Āæñ ëóäîòæ
æîãÕ°Âæù¬â zinc ÿÂõÕÿÜĆÚ cadmium zinc 
telluride Ì÷ćÈÉñâöÅèóâăè (sensitivity) ëúÈ 
ØČóĂì­ëóâóä×äòÛëòÎÎóÔÉóÂÿîÂÌÿäã°

ßæòÈÈóÚÖČćóăÕ­  ÂóäÜäñãùÂÖ°ĂË­ÿäõćâßòÓÚó
ÿÃ­óëú¬ÂóäĂË­äòÈëöØóÈÂóäĀßØã°ĂÚÜö Å.é.
1990 Āæñÿâøćî selenium ăÕ­äòÛÂóäĂË­
ĂÚØóÈÂóäÅ­óîã¬óÈÂè­óÈÃèóÈ äñÛÛ direct 
semiconductor detector ăÕ­ßòÓÚóâóÿÜĆÚ 
flat panel x-ray detector  Ì÷ćÈâöÅèóâăèÖ¬î
äòÈëöØöćëúÈÃ÷ĈÚÂè¬óäñÛÛ image 
intensifier  āÕãâö high temporal 
resolution Ì÷ćÈË¬èãæÕ motion blurring , 
improve contrast ration ëúÈ×÷È 35:1 ÃÔñØöć 
spatial resolution ãòÈÅÈÿØöãÛÿØ¬ó image 
intensifier îãú¬ ÜòÉÉùÛòÚăÕ­âöÂóäèõÉòã×÷È 
silicon drift detector Ì÷ćÈÝæõÖÉóÂ 
semiconductor fabrication ÿÚøćîÈÉóÂăâ¬
Ö­îÈĂË­äñÛÛìæ¬îÿãĆÚä¬èâÕ­èã 
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2. Indirect detector ÿâøćîâöÂóäĂË­ 
semiconductor array detector îã¬óÈ
Âè­óÈÃèóÈ É÷ÈăÕ­âöÂóäîîÂĀÛÛäñÛÛ
ÖòèäòÛëòÎÎóÔÿîÂÌÿäã°Ăì­ÿÂõÕÂóäØČóÈóÚ
ä¬èâÂòÛÖòèĀÝ¬Ú ÿäøîÈĀëÈ scintillator 
screen āÕãâöìæòÂÂóäÅøî scintillator 
screen ØČóÂóäĀÜæÈ 
 
ÂóäßòÓÚóĀÝ¬ÚÿäøîÈĀëÈĀæñäñÛÛ
Âæ­îÈāØäØòéÚ° ĂÚË¬èÈÜö 1950 ÚòĈÚØČóĂì­
äñÛÛàæúāîāäëāÅÜöăÕ­ßòÓÚóÿßõćâÃ÷ĈÚ ÉÚ
ëóâóä×ØČóÂóäÖäèÉĂÚì­îÈÜÂÖõăÕ­ Āæñ
äñÛÛÂæ­îÈØČóĂì­ëóâóä×ÿìĆÚáóßÃîÈ
ÂóäÖäèÉÝ¬óÚØóÈÉîÅîâßõèÿÖîä°ăÕ­
ĂÚØòÚØö ĀæñÿâøćîßòÓÚóĀÝ¬ÚÿäøîÈĀëÈØöćØČó
ÉóÂÌöÿÌöãâăîāîăÕÕ° (CsI) Ì÷ćÈË¬èãæÕ
ëõćÈäÛÂèÚĂÚáóß ØČóĂì­ëóâóä×ĂË­
ÜäõâóÔäòÈëöØöćĂì­ĀÂ¬Ýú­Ü¬èãæÕæÈĀÖ¬ăÕ­áóß
ØöćâöÅùÔáóßÕöãõćÈ Ã÷ĈÚ Üö 1988 ÂóäÝæõÖÿËõÈ
ÖæóÕÃîÈ flat panel detector ăÕ­ÿÃ­óâó
ØÕĀØÚÂóäĂË­ image intensifier āÕãâö
Ã­îÕöĂÚìæóãą ÜäñÂóä 
  
ÛääÔóÚùÂäâ 
1. Hatakiyama Y, Kakeda K, Ohnari 
N, Moriya J. et al. Reduction of 

Radiation Dose for Cerebral 
Angiography Using Flat Panel Detector 
of Direct Conversion Type: A Vascular 
Phantom Study. American Journal of 
Neuroradiology, 2007; 28:645-650 
2. Schueler AB. The AAPM/RSNA 
Physics Tutorial for Residents General 
Overview of Fluoroscopic Imaging1.  
http://radiographics.rsna.org/content/20/4
/1115.figures-only 
3. Ewert U. New Trends in Industrial 
Radiology. 
http://www.ndt.net/article/v07n02/ewert/
ewert.htm 
4. __________.  
X-ray. http://en.wikipedia.org/wiki/X-ray 
5. __________.GE Technology 
fundamental. 
 http://www.phoenix-xray.com 
/en/company/technology/principles_of_o
peration/principle_050.html 
6. ___________. 
X-ray_image_intensifier 
http://en.wikipedia.org/wiki/X-
ray_image_intensifier 

 

 

http://radiographics.rsna.org/search?author1=Beth+A.+Schueler&sortspec=date&submit=Submit
http://radiographics.rsna.org/content/20/4/1115.figures-only#aff-1#aff-1
http://radiographics.rsna.org/content/20/4/1115.figures-only
http://radiographics.rsna.org/content/20/4/1115.figures-only
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ÂóäÕúĀæÝú­Ü¬èãØöćâóÖäèÉ  CT Angiography 
Nursing Cares for CT Angiography patient 

                                                           
ßääÔö   ëâÉõÖÜäñÿëäõÑ      ßã.Û. 

ĀÝÚÂÿîÂÌÿäã° äß.ÿÉ­óßäñãó 
  
ÂóäÖäèÉìóÅèóâÝõÕÜäÂÖõÃîÈìæîÕ
ÿæøîÕĂÚä¬óÈ Âóã   âöÂóäÖäèÉăÕ­ìæóãèõÙö 
ăÕ­ĀÂ¬ ÂóäÖäèÉÕ­èãÿÅäøćîÈ ultrasound 
(color Doppler),  ÂóäÖäèÉ angiography, 
ÂóäÖäèÉ MRA ÂóäÖäèÉÕ­èã
ÿÅäøćîÈÿîÂÌÿäã°ÅîâßõèÿÖîä°  (CT 
Angiography)  ìäøîÂóäÖäèÉÕúìæîÕ
ÿæøîÕìòèĂÉÃîÈëóÃóèõËóÿèËéóëÖä°
ÚõèÿÅæöãä°ØöćÿäöãÂè¬ó Ùòæÿæöćãâ ÿßîä°àõèËòćÚ 
Ì÷ćÈĀÖ¬æñÂóäÖäèÉëóâóä×ëä­óÈáóßÿßøćîÕú
ìæîÕÿæøîÕăÕ­ÕöĂÂæ­ÿÅöãÈÂòÚ ĀÖ¬ÂĆâöÃ­îÕö 
ĀæñÃ­îÉČóÂòÕĂÚÂóäÖäèÉĀÖ¬æñËÚõÕăâ¬
ÿìâøîÚÂòÚ 
ÂóäÖäèÉìæîÕÿæøîÕÕ­èãÿÅäøćîÈÿîÂÌÿäã° 
ÅîâßõèÿÖîä°  (CT Angiography  )  ÿÜĆÚ
èõÙöÂóäÖäèÉìÚ÷ćÈØöćëóâóä×èõÚõÉÊòãāäÅ
ÃîÈìæîÕÿæøîÕăÕ­ØùÂë¬èÚÃîÈä¬óÈÂóã 
ăÕ­ĀÂ¬ Cerebral artery, Aorta, Coronary 
artery, Pulmonary artery, hepatic artery, 
Renal artery  ĀæñìæîÕÿæøîÕÃîÈĀÃÚ Ãó 
ÿÜĆÚÖ­Ú  ÂóäÖäèÉÕ­èãèõÙöÚöĈëóâóä×ëä­óÈ

áóßĀæñèõÚõÉÊòãāäÅăÕ­ÕöĀæñĀâ¬ÚãČóăâ¬Āß­
Âóä ÖäèÉÕ­èãèõÙöîøćÚą   ĀÖ¬îòÖäóÂóäÿëöćãÈ
ÖČćóÂè¬óÂóäÖäèÉāÕãÂóäëèÚ catheter ÿÃ­ó
ìæîÕÿæøîÕāÕãÖäÈ (Angiography) ìæòÈ
ÂóäÖäèÉÝú­Ü¬èãăâ¬Ö­îÈÚîÚāäÈßãóÛóæ 
ëóâóä×ÂæòÛÛ­óÚăÕ­ ÕòÈÚòĈÚÂóäÖäèÉÕ­èã
èõÙöÉ÷ÈÿÜĆÚØöćÚõãâÃîÈĀßØã°ØòćèăÜ 
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Ýú­Ü¬èãØöćÉñÖäèÉÕ­èãèõÙöÚöĈÖ­îÈăÕ­äòÛÂóä 
ÚòÕìâóãæ¬èÈìÚ­ó ÿßøćîÿÖäöãâÅèóâ
ßä­îâ  ăÕ­ĀÂ¬ ÂóäÈÕîóìóäĀæñÚČĈóØóÈ
ÜóÂÂ¬îÚÂóäÖäèÉ 4-6 ËòćèāâÈ  ÿÉóñÿæøîÕ
ë¬Èì­îÈÜÐõÛòÖõÂóäØóÈÿÅâöÿßøćîìóÅ¬óÃîÈ 
BUN Āæñ Creatinine   Ýú­Ü¬èãÖ­îÈÿÌÚ
ãõÚãîâäòÛÂóäÖäèÉ ×­óÝú­Ü¬èãÿÌÚÿîÈăâ¬ăÕ­
Ö­îÈĂì­Ýú­ÜÂÅäîÈØöćâöëõØÙõċÖóâÂÏìâóã
ÿÌÚĀØÚ   
 
ßãóÛóæØöćÜÐõÛòÖõÈóÚì­îÈ CT scan  ÿÜĆÚÝú­
ØöćâöÛØÛóØëČóÅòÎĂÚÂóäÿÖäöãâÖäèÉ  Âóä
ÕúĀæĀæñĂì­ÂóäßãóÛóæÝú­Ü¬èãÂ¬îÚ  ÃÔñ 
ĀæñáóãìæòÈÂóäÖäèÉ  ÿßøćîĂì­Ýú­Ü¬èãăÕ­äòÛ
ÂóäÖäèÉèõÚõÉÊòãØöć×úÂÖ­îÈ  äèÕÿäĆè ăâ¬âö
áóèñĀØäÂÌ­îÚ  ÕòÈÚòĈÚÝú­ØöćÜÐõÛòÖõÈóÚì­îÈ
ÚöĈÖ­îÈăÕ­äòÛÂóäÞ÷ÂÞÚÅèóâäú­ĀæñØòÂêñ
ÿÜĆÚîã¬óÈ Õö  ÿÂöćãèÂòÛāäÅĀæñÂóäßãóÛóæ
ÿÊßóñØóÈ  ÂóäÜäñÿâõÚ ÂóäÅòÕÂäîÈ
Ýú­Ü¬èã×÷ÈÅèóâÿä¬ÈÕ¬èÚĂÚÂóäÿÃ­óäòÛÂóä
ÖäèÉèõÚõÉÊòã âöÅèóâäú­ÿÂöćãèÂòÛ ëóäØ÷Û
äòÈëö ÂóäË¬èãÿìæøîÝú­Ü¬èãØöćâöÂóäĀß­ëóäØ÷Û
äòÈëö ØöćâöîóÂóäÿæĆÂÚ­îãÉÚ×÷ÈÝú­âöîóÂóäĀß­
äùÚĀäÈ  äèâØòĈÈÂóäÿÖäöãâãó ĀæñîùÜÂäÔ°
ĂÚÂóäË¬èãËöèõÖÝú­Ü¬èãĂì­ÅäÛĀæñßä­îâĂË­
ÖæîÕÿèæó ÅèäâöĀÝÚÂóäË¬èãÿìæøîÝú­Ü¬èã



JIRTN 2010 vol.4 no.1 
 

8 
 

ØöćâöÂóäĀß­ëóäØ÷ÛäòÈëöÖõÕĂì­Ýú­ÜÐõÛòÖõÈóÚ
ØùÂ ÅÚÿìĆÚËòÕÿÉÚ  äèâØòĈÈÂóäÕúĀæÝú­Ü¬èã
āäÅìòèĂÉØöćâöîòÖäóÂóäÿÖ­ÚÃîÈìòèĂÉÿäĆè
ÝõÕÜäÂÖõ ØöćâóäòÛÂóäÖäèÉìæîÕÿæøîÕ
ìòèĂÉÕ­èãÿÅäøćîÈ CT scan ÿÜĆÚÖ­Ú 
          ĂÚÃÔñØČóÂóäÖäèÉÝú­Ü¬èãë¬èÚâóÂ
ÉñâöÅèóâÂæòè âöÅèóâèõÖÂÂòÈèæ ßãóÛóæ
ØöćÜÐõÛòÖõÈóÚÕ­óÚÚöĈÅèäÿÃ­óĂÉ îÙõÛóã
èõÙöÂóäÖäèÉØöćÿÃ­óĂÉÈ¬óã ĀæñÂóäÜÐõÛòÖõÖòè
ÃÔñäòÛÂóäÖäèÉĂì­Ýú­Ü¬èãØäóÛ  ÿßøćîĂì­
Ýú­Ü¬èãĂì­Åèóâä¬èââøîĂÚÂóäÖäèÉ Âóä
ÕúĀæÝú­Ü¬èãîã¬óÈĂÂæ­ËõÕ ÂóäßúÕÅùãÃÔñĂì­
ÂóäßãóÛóæ ÉñØČóĂì­Ýú­Ü¬èãâöÅèóâîù¬ÚĂÉ 
ĀæñÅæóãÅèóâÂæòè ÅèóâèõÖÂÂòÈèææÈăÕ­ 
.ĂÚÃÔñØČóÂóäÖäèÉßãóÛóæÖ­îÈÿÞ­óäñèòÈ 
ÜäñÿâõÚîóÂóäĀæñÂóäÿÜæöćãÚĀÜæÈØöćîóÉ
ÿÂõÕÃ÷ĈÚăÕ­ĀÂ¬ ÂóäÿÜæöćãÚĀÜæÈÃîÈ
ëòÎÎóÔËöß ÂóäìóãĂÉ ìäøîáóèñØöćâöÂóä
Āß­ëóäØ÷ÛäòÈëöìäøîëóäØ÷ÛäòÈëöîãú¬ÚîÂ
ìæîÕÿæøîÕ (leakage of contrast media) 
×­óßÛÿìĆÚîóÂóäăâ¬ß÷ćÈÜäñëÈÅ°ĂÕą
ÿÂõÕÃ÷ĈÚÉñăÕ­Ăì­ÅèóâË¬èãÿìæøî ĀæñäöÛĂì­
ÂóäßãóÛóæăÕ­äèÕÿäĆè Ì÷ćÈÉñØČóĂì­Ýú­Ü¬èã
ÜæîÕáòãÉóÂáóèñĀØäÂÌ­îÚÿÜĆÚÖ­Ú 
 
          áóãìæòÈÂóäÖäèÉÅèä Observe Õú
îóÂóäÝú­Ü¬èã 15-30 ÚóØö  ĀæñÖäèÉÿËĆÅ

ëòÎÎóÔËöß  ÿßøćîĂì­ĀÚ¬ĂÉè¬óÝú­Ü¬èãăâ¬âö
îóÂóäĀß­ëóäØ÷ÛäòÈëö ĀæñîóÂóäăâ¬ß÷È
ÜäñëÈÅ°îøćÚą Â¬îÚîîÂÉóÂì­îÈ
ÖäèÉ  ĀæñĀÚñÚČóĂì­Ýú­Ü¬èãÕøćâÚČĈóâóÂą 
ÿßøćîÃòÛëóäØ÷ÛäòÈëöîîÂØóÈÜòëëóèñ
āÕãÿäĆè 
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ÂóäÿÃöãÚÛòÚØ÷ÂØóÈÂóäßãóÛóæÿÜĆÚëõćÈ
ëČóÅòÎ  ßãóÛóæØöćÜÐõÛòÖõÈóÚĂÚì­îÈÚöĈÖ­îÈ
ÿÃöãÚÛòÚØ÷ÂØóÈÂóäßãóÛóæāÕãæñÿîöãÕ
ÿßøćî ë¬ÈÖ¬îìÚ¬èãÈóÚØöćÿÂöćãèÃ­îÈîøćÚąĂì­
ØäóÛ  ĀæñÿÜĆÚìæòÂÑóÚëČóÅòÎØöćÛîÂè¬ó
Ýú­Ü¬èãÜæîÕáòãÕöăâ¬âöáóèñ 
ĀØäÂÌ­îÚĂÕą ÃÔñâóäòÛÂóäÖäèÉ  ìäøî
âöÿìÖùÂóäÔ°Øöćăâ¬ÅóÕÅõÕÿÂõÕÃ÷ĈÚ ăÕ­ĀÂ¬âöÂóä
Āß­ëóäØ÷ÛäòÈëöäùÚĀäÈ äèâØòĈÈăÕ­äòÛÂóä
äòÂêó ĀÂ­ăÃáóèñÊùÂÿÊõÚîã¬óÈăäÛ­óÈ ãóØöć
Ýú­Ü¬èãăÕ­äòÛâöîñăä ÃÚóÕÿØ¬óăäÿÜĆÚÖ­Ú 
  
ÛääÔóÚùÂäâ  
1. ÂåêÏö ÜäñáóëñèòÖ, èæòãæòÂêÔ° Ëòã
ëúÖä, îáõÎÎó ÿÉäõÎéòÂÕõċ. äòÈëöèõÚõÉÊòã 
Diagnostic Radiology. ØöÌöÉö ßäõÚÖõĈÈ, 
ÂäùÈÿØßð; 2546. 
2. Úäó Āèèéä. äòÈëöä¬èâäòÂêó. ÿäøîÚĀÂ­è
Âóäßõâß°, ÂäùÈÿØßð ; 2530. 
3. ä¬âăØä ëùèääÔõÂ,åÕö ÜæöìÉõÚÕó.
ÅèóâëČóÿäĆÉĂÚ 50 Üö ÃîÈÿèËéóëÖä°
ÚõèÿÅæöãä°. ĂÚ Excellent Medical practices 
For Better Quality of Live. ÅÔñ
ĀßØãéóëÖä°éõäõäóËßãóÛóæ.ËèÚßõâß°
,  ÂäùÈÿØßð ;2548 
4. ëâÉõÖ ìÚùÿÉäõÎÂùæ Āæñ îäëó ßòÚÙ°
áòÂÕö.( 2553) ÂóäÜÐõÛòÖõÂóäßãóÛóæÃòĈÚëúÈ 

: ÛúäÔóÂóäëú¬ÂóäÜÐõÛòÖõ.  ëČóÚòÂßõâß°ÉùÕ
ØîÈ, ÂäùÈÿØßð ; 2553 
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ÂóäÖõÕÖòĈÈèòëÕùÂòĈÚäòÈëöëČóìäòÛì­îÈÖäèÉÿîÂÌÿäã°ìæîÕÿæøîÕ 
Lead requirement for IR suite construction 

 
èëòÚÖ° ÜòÚÿÃøćîÚÃòÖõã°             èØ.Û.äòÈëöÿØÅÚõÅ 
ÿîÚÂ ëùèääÔÛòÔÒõÖ            èØ.Û.äòÈëöÿØÅÚõÅ 

áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
  
ÿîÂÌÿäã°âöÝæÖ¬îä¬óÈÂóãÃîÈ âÚùêã° 

ĂÚÂóäĂË­ÿîÂÌÿäã°ØóÈÂóäĀßØã° ÉČóÿÜĆÚ
ÉñÖ­îÈÖäñìÚòÂ×÷ÈÂóäÜ­îÈÂòÚäòÈëöäòćèăìæ
äñìè¬óÈÂóäÜÐõÛòÖõÈóÚ āÕãÿÊßóñì­îÈ
ÖäèÉØóÈäòÈëöØöćÖ­îÈĂË­ÜäõâóÔäòÈëöÉČóÚèÚ
âóÂ ÿË¬Ú ì­îÈÿîÂÌÿäã°ìæîÕÿæøîÕ Ì÷ćÈ
Ăì­ÛäõÂóäØóÈäòÈëöä¬èâäòÂêó āÕãÂóä
Ü­îÈÂòÚäòÈëöäòćèăìæîîÂÚîÂÛäõÿèÔì­îÈ
ÖäèÉ âö 2 èõÙö ăÕ­ĀÂ¬ ÂóäĂË­ protective 
plasters ÿË¬Ú Barium sulphate plaster Ýëâ
ĂÚÝÚòÈì­îÈ îöÂèõÙöìÚ÷ćÈÅøîÂóäĂË­ĀÝ¬Ú
ÖñÂòćèÂòĈÚäòÈëö 
ÂóäĂË­ barium sulphate plaster 

Å¬îÚÃ­óÈîòÚÖäóãìóÂâöÂóäÝëâÜúÚĂÚ
îòÖäóë¬èÚØöćăâ¬ÿìâóñëâ Ì÷ćÈÉñØČóĂì­âö
ÝÚòÈÛóÈë¬èÚØöćăâ¬ÂòĈÚäòÈëöăÕ­ ÕòÈÚòĈÚÖ­îÈĂË­
ÅèóâäñâòÕäñèòÈĂÚÂóäÝëâÿßøćîĂì­ÿÂõÕ
ÅèóâëâČćóÿëâîÃîÈÂóäÕúÕ ÂæøÚäòÈëöĂÚ
ÝÚòÈ Āæñăâ¬âöèõÙöÂóäØöćËòÕÿÉÚĂÚÂóäèòÕ
ÅèóâëâČćóÿëâîÃîÈÂóäÂòĈÚäòÈëöîöÂÕ­èã îöÂ
ØòĈÈãòÈâöÅèóâÿÜóñÛóÈÖ¬îĀäÈÂäñĀØÂîóÉ

ØČóĂì­ÿÂõÕÂóääîãĀÖÂĂÚÝÚòÈ Ì÷ćÈØČóĂì­
äòÈëöëóâóä×äòćèăìæîîÂâóăÕ­ ÂóäĂË­ĀÝ¬Ú
ÖñÂòćèË¬èãæÕÜòÎìóĂÚÂóäÂ¬îëä­óÈĀæñ
Ë¬èãÜ­îÈÂòÚîòÚÖäóãÉóÂäòÈëöăÕ­ Õö āÕã
ÅÔñÂääâÂóäÕ­óÚÂóäÜ­îÈÂòÚîòÚÖäóã
ÉóÂÿîÂÌÿäã°ÃîÈ the international 
congress of radiology ăÕ­ĀÚñÚČóè¬óăâ¬Åèä



JIRTN 2010 vol.4 no.1 
 

11 
 

ĂË­ protective plaster ĂÚì­îÈØöćâöÂóäÖõÕÖòĈÈ
ÿÅäøćîÈÿîÂÌÿäã°ØöćĂË­ÂČóæòÈÿÂõÚÂè¬ó 75 kV 
  ĀÝ¬ÚÖñÂòćèÿÜĆÚÖòèÿæøîÂØöć
Āßä¬ìæóãØöćëùÕĂÚÂóäĂË­ÿÜĆÚèòëÕùÂòĈÚäòÈëö
ÿÚøćîÈÉóÂâöìÚóĀÚ¬ÚëúÈ (11340 kg/m3) âö
îČóÚóÉÂóäìãùÕãòĈÈäòÈëöëúÈ äèâăÜ×÷ÈÂóä
ÖõÕÖòĈÈØöćÈ¬óãĀæñäóÅó×úÂ ÖñÂòćèëóâóä×ØČó
Ăì­āàÖîÚÃîÈäòÈëöÿîÂÌ°ØČóÜÐõÂõäõãóÂòÚăÕ­
ĂÚØùÂÖČóĀìÚ¬È āÕãāîÂóëØöćÉñăâ¬ÿÂõÕÂóä
ËÚÂòÚĂÚäñÕòÛîñÖîââöÚ­îãâóÂ Âóäÿßõćâ
ÅèóâìÚóÃîÈÖñÂòćèÉñÿßõćâÝæÃîÈÂóä
Ü­îÈÂòÚÿÜĆÚØèöÅúÔ ÂóäÿæøîÂĂË­ÅèóâìÚó
ÃîÈÖñÂòćèëòâßòÚÙ°ÂòÛäñÕòÛßæòÈÈóÚÃîÈ
äòÈëöÿîÂÌ° ÕòÈÖóäóÈĀÚñÚČóÃîÈ the 
Second International Congress of 
Radiology 
ÂóäÖõÕÖòĈÈì­îÈÿîÂÌÿäã°ìæîÕÿæøîÕ 

ÉñÖ­îÈÂČóìÚÕÃÚóÕì­îÈĂì­âöÅèóâ
ÿìâóñëâ Âè­óÈÃèóÈÿßöãÈßîÖ¬îÂóä
ØČóÈóÚăÕ­îã¬óÈâöÜäñëõØÙõáóß ëñÕèÂ 
āÕãâöÖòèÿæøîÂØóÈë×óÜòÖãÂääâìæóã
Õ­óÚ îã¬óÈăäÂĆÖóâāÕãØòćèăÜ ÃÚóÕì­îÈØöć
ăÕ­äòÛÅèóâÚõãâ ăÕ­ĀÂ¬ 8 â. X 10 â. ìäøî
âóÂÂè¬ó ÿÚøćîÈÉóÂÖòèÿÅäøćîÈÿîÂÌÿäã°ìæîÕ
ÿæøîÕâöÅèóâĂìÎ¬Āæñãóè äèâăÜ×÷ÈäñÛÛ
äóÈÖ¬óÈą ßøĈÚØöćÜÐõÛòÖõÈóÚ Āæñ
ì­îÈÅèÛÅùâîöÂÕ­èã ÂóäÖõÕÖòĈÈèòëÕùÂòÚäòÈëö

Ö­îÈĂË­ÖñÂòćèËÚõÕ Pure Lead ìäøî Lead-
Antimonial Alloy ìÚó 2 ââ. ÖõÕĂÚÝÚòÈ
äîÛì­îÈ ÜäñÖúØóÈÿÃ­ó  ÿÚøćîÈÉóÂÅ¬ó
ßæòÈÈóÚäòÈëöØöćĂË­āÕãØòćèăÜÃîÈàæúāîāäë
āÅÜö Åøî 120 KeV ĀæñÂäñÉÂâîÈÝ¬óÚ
ÉóÂì­îÈÅèÛÅùâăÜãòÈì­îÈÜÐõÛòÖõÂóä āÕã
ÂäñÉÂÖñÂòćèØöćÕöÉñÿÜĆÚ lead oxide Ì÷ćÈÖ­îÈ
âöÅèóâìÚóĀÚ¬ÚëúÈ āÕãØòćèăÜ×øîè¬óÖ­îÈâö
ÚČĈóìÚòÂÖñÂòćèëúÈÿÂõÚÂè¬ó 65 ÿÜîä°ÿÌÚÖ°
ÚČĈóìÚòÂ Ì÷ćÈÖ­îÈâöÂóäÂäñÉóãÃîÈÖñÂòćè
ÿÜĆÚăÜÖóâìæòÂÿÂÔÒ°èòëÕùÂòÚäòÈëöëČóìäòÛ
ÈóÚ äòÈëöèõÚõÉÊòãÃîÈ International 
Electrotechnical commission Øöć IEC 
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61331-2 Āæñ DIN 6841 è¬óÕ­èã protective 
glass plate ĀæñÂäîÛÃîÈÂäñÉÂÅèäØöćÉñ
ØČóÕ­èãăâ­ÿÚøĈîĀÃĆÈÿßøćîÜ­îÈÂòÚäòÈëöäòćèăìæ
ĂÚ ÖČóĀìÚ¬ÈäîãÖ¬î 
  
Öòèîã¬óÈÝòÈì­îÈÿîÂÌÿäã°ìæîÕ

ÿæøîÕĀëÕÈÅ¬ó ÅèóâÂè­óÈÃîÈì­îÈØöć
Ö­îÈÂóäÅøî 8 ÿâÖä ĀæñÅèóâãóèëČóìäòÛ
ì­îÈÜÐõÛòÖõÈóÚÅøî 8.5 ÿâÖä āÕãØöć
ì­îÈÅèÛÅùââöÅèóâãóè 2.9 ÿâÖä āÕãâö
ì­îÈëČóìäòÛæ­óÈâøîĀæñÿÜæöćãÚËùÕÃîÈ
ĀßØã°ØöćÅèóâãóèîöÂ 2 ÿâÖä ĀëÕÈ
áóßäèâßøĈÚØöćĂË­ëîãäèâ 8 x 13.4 ÿâÖä 
ìäøîÿØ¬óÂòÛ 107.2 ÖóäóÈÿâÖä 

 
ÕòÈÚòĈÚìóÂÅõÕ×÷ÈÜäõâóÖäÖñÂòćèØöć

Ö­îÈĂË­ ÿØ¬óÂòÛ (8.5x2) + (7x2) = 29 ÿâÖä 
Ì÷ćÈāÕãØòćèăÜÝÚòÈì­îÈÉñëúÈÜäñâóÔ 3 

ÿâÖä ÕòÈÚòĈÚÉñĂË­ÜäõâóÖäÖñÂòćè 87 
æúÂÛóéÂ°ÿâÖä ä¬èâÂòÛÂäñÉÂÖñÂòćèÃÚóÕ 
1.2 x 2 ÖóäóÈÿâÖä ĀæñÜäñÖúÖñÂòćè
ÉČóÚèÚ 3 ÛóÚ ë¬èÚÝÚòÈÚîÂÉóÂÚòĈÚăâ¬
ÉČóÿÜĆÚÖ­îÈĂË­ÖñÂòćèĂÚÂóäÂòĈÚäòÈëö 
 
ÛääÔóÚùÂäâ 
1. Recommended Thickness of Lead 
Shielding for X-Ray Rooms. Alcamy 
casting Inc. 
 http://www.alchemycastings.com/lead-
products/sheet.htm 
2. Nollert G. the cardiovascular hybrid 
OR-clinical & technicalconsiderations. 
http://www.ctsnet.org/portals/endovascul
ar/nutsbolts/article-9.html 
3. Refurbished Radiographic 
Fluoroscopic Systems. 
 www.amberusa.com 
4. _________________.IEC61331-2. 
http://webstore.iec.ch/webstore/webstore.
nsf/Artnum_PK/16764 
 

 

 

 

 

http://www.alchemycastings.com/lead-products/sheet.htm
http://www.alchemycastings.com/lead-products/sheet.htm
http://www.ctsnet.org/portals/endovascular/nutsbolts/article-9.html
http://www.ctsnet.org/portals/endovascular/nutsbolts/article-9.html
http://www.amberusa.com/
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ÂóäÜ­îÈÂòÚîòÚÖäóãÉóÂäòÈëöĀÂ¬Ýú­ÜÐõÛòÖõÈóÚĂÚì­îÈÿîÂÌÿäã°ìæîÕÿæøîÕ 
Radiation Protection of Practicetioner in Interventional Radiology Suite 

ëâÉõÖä ÉîâĀÂ­è        îÚù.äòÈëöÿØÅÚõÅ 
ÉùÒó éäöÿîöćãâ            îÚù.äòÈëöÿØÅÚõÅ 
ÅÈ ÛùÎÅù­â                îÚù.äòÈëöÿØÅÚõÅ 
ÖîÈî¬îÚ Ú­îãèòÓÚ°     îÚù.äòÈëöÿØÅÚõÅ 

áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
  
ÅèóâÿëöćãÈØóÈäòÈëöÿÜĆÚÙääâËóÖõ

ÿÚøćîÈÉóÂäòÈëöÿîÂÌ°ÿÜĆÚäòÈëöÂæù¬ââö ÜäñÉù 
ÕòÈÚòĈÚÉ÷ÈâöĀÚèāÚ­âØöćÉñÿÜĆÚîòÚÖäóãÖ¬î
ÿÌææ° ÜäõâóÔäòÈëöØöćÝú­Ü¬èãÉñăÕ­äòÛÃ÷ĈÚîãú¬
ÂòÛÃÚóÕäúÜä¬óÈÃîÈÝú­Ü¬èã Āæñäñãñÿèæó
ĂÚÂóäÖäèÉ āÕãØòćèăÜÝú­Ü¬èãÉñăÕ­äòÛ
ÜäõâóÔäòÈëöØöćÝõèìÚòÈÜäñâóÔ 20-50 
mGy/min āÕãØòćèăÜäñãñÿèæóĂÚÂóä
ÖäèÉăâ¬ÚóÚÚòÂ ĀÖ¬ÉóÂÂóäé÷ÂêóÃîÈ 
Food and Drug Administration (FDA) 
ÃîÈÜäñÿØéëìäòÑîÿâäõÂó ĂÚìòèÃ­î 
entitled Radiation-induced Skin Injuries 
from Fluoroscopy  ĀæñăÕ­ĀëÕÈè¬ó 
radiation burn ăâ¬ĂË¬áóèñÜÂÖõØöćÉñÿÂõÕăÕ­
ÉóÂÂóäàæúāîāäëāÅÜö 
Āâ­è¬óÜäõâóÔäòÈëöØöćÖ­îÈÂóäëČóìäòÛ

ÂóäàæúāîāäëāÅÜöÿßøćîĂì­ăÕ­ áóß 1 áóß 
ÚòĈÚÚ­îãâóÂÿâøćîÿØöãÛÂòÛÂóä×¬óãáóß
ÿîÂÌÿäã°ÙääâÕó ĀÖ¬Ýú­Ü¬èãîóÉăÕ­äòÛäòÈëö
ÜäõâóÔâóÂăÕ­ìóÂ×¬óãáóßÉČóÚèÚâóÂĂÚ

ĀÖ¬æñ series ÿÚøćîÈÉóÂāÕãØòćèăÜÂóä
×¬óãáóß spot images Éñ×¬óãØöćÅèóâÿäĆè 2-
6 áóßÖ¬îèõÚóØö ÿßøćîĂì­ăÕ­áóßÃîÈÂóä
ăìèÿèöãÚÃîÈÿæøîÕĂÚäñãñÖ¬óÈą ÿßøćîÕú
äñÛÛÂóäăìæÿèöãÚ ÂóäÅ­óÈÃîÈÿæøîÕĂÚ
ÖČóĀìÚ¬ÈÖ¬óÈą  ÿÜĆÚÖ­Ú ÜäñÂóäëČóÅòÎîöÂ
îã¬óÈìÚ÷ćÈÂĆÅøîÿèæóĂÚÂóäàæúāîāäëāÅÜö
Ì÷ćÈ×øîÿÜĆÚÜòÉÉòãìæòÂ ëČóìäòÛÂóäÅČóÚèÔ
ÜäõâóÔäòÈëöØöćÝú­Ü¬èãăÕ­äòÛ 
ĂÚäñìè¬óÈÂóäàæúāîāäëāÅÜö æČó

äòÈëöÿîÂÌ°Éñ×úÂë¬îÈÝ¬óÚßøĈÚØöćÖ¬óÈą ÛÚ
ä¬óÈÂóãÝú­Ü¬èã ëõćÈØöćÖ­îÈÅČóÚ÷È×÷ÈÉ÷ÈăÕ­ĀÂ¬
ßøĈÚØöćìæòÂØöćăÕ­äòÛäòÈëö ÿË¬Ú éöäêñ Ë¬îÈØ­îÈ
Ì÷ćÈÉñÿÜĆÚîèòãèñØöćăÕ­äòÛÜäõâóÔäòÈëö
ÕúÕÂæøÚ (absorbed dose) ëúÈ äèâăÜ×÷È
ÝõèìÚòÈÛäõÿèÔÚòĈÚÕ­èã îöÂÜòÉÉòãìÚ÷ćÈÂĆÅøî
ÜäõâóÔäòÈëöāÕãäèâØöćÝú­Ü¬èãăÕ­äòÛÖæîÕ
ÂóäÖäèÉÌ÷ćÈÉñ ßõÉóäÔóÉóÂÅ¬ó Kerma 
Area Product 

http://en.wikipedia.org/wiki/Food_and_Drug_Administration
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ÂóäÜ­îÈÂòÚîòÚÖäóãÉóÂäòÈëö
ÉñÖ­îÈÅČóÚ÷È×÷ÈîèòãèñØöćăèÖ¬îäòÈëöØöćîóÉ
ăÕ­äòÛ äòÈëöāÕãÖäÈÿÚøćîÈÉóÂÿÜĆÚîèòãèñØöć
îãú¬ĂÚßøĈÚØöćą Ö­îÈÂóäÖäèÉ  ìäøîîèòãèñØöć
ăèÖ¬îäòÈëö ÿË¬Ú ganad Āæñ breast îöÂ
ÜäñÂóäìÚ÷ćÈÂĆÅøîÝõèìÚòÈØöćìóÂăÕ­äòÛäòÈëö
ÿÜĆÚäñãñÿèæóÚóÚÉñØČóĂì­ÿÂõÕ radiation 
injuries ăÕ­ìóÂăÕ­äòÛäòÈëöÜäõâóÔëúÈ 
ÕòÈÚòĈÚĂÚÂóäÖäèÉÉČóÿÜĆÚÉñÖ­îÈØČóÂóä
×¬óãáóß spot images Ú­îãØöćëùÕÿØ¬óØöć
ÿÜĆÚăÜăÕ­ ìóÂĀÖ¬ÉČóÿÜĆÚÖ­îÈăÕ­áóßÿßøćî
ÂóäèõÚõÉÊòãØöćÅäÛ×­èÚÿË¬ÚÂòÚ ÕòÈÚòĈÚ
äñÛÛàæúāîāäëāÅÜöäù¬ÚĂìâ¬ÉñâöÅèóâăè
ÃîÈäñÛÛâóÂÃ÷ĈÚ āÕãÿÊßóñÖòèäòÛáóß
ËÚõÕ flat panel detector ÉñØČóĂì­ăÕ­áóß
ÿîÂÌÿäã°ØöćâöÅùÔáóßăÕ­āÕãĂË­ÜäõâóÔäòÈëö
Ú­îãæÈ 
ĀÚèØóÈÂóäÜ­îÈÂòÚîòÚÖäóãÉóÂ

äòÈëöØöćëČóÅòÎăÕ­ĀÂ¬ÂóäÂČóìÚÕÜäõâóÔäòÈëö
Øöć ÿìâóñëâ ÂóäĂË­ÿèæóĂÚÂóäÖäèÉØöćëòĈÚ 
Āæñ Âóäÿßõćâäñãñì¬óÈÉóÂĀìæ¬ÈÂČóÿÚõÕ
ÿîÂÌÿäã° ÂóäĂË­èòëÕùÂòĈÚäòÈëö ÖóâĀÚèØóÈ 
ALARA (As Low As Reasonably 
Achievable) ìäøî ALARP (As Low As 
Reasonably Practicable) ÂóäæÕÜäõâóÔ
äòÈëöĀÂ¬Ýú­Ü¬èãÿÜĆÚÅèóâëòâßòÚÙ°ÿËõÈÛèÂØöć
Ýú­ÜÐõÛòÖõÈóÚÉñăÕ­äòÛÕ­èãÿË¬ÚÿÕöãèÂòÚ 

ĀÚèØóÈÂóäÜ­îÈÂòÚîòÚÖäóãÉóÂ
äòÈëöĂÚÂóäÜÐõÛòÖõÈóÚëČóìäòÛÂóäÅèÛÅùâ
ÿÅäøćîÈÿîÂÌÿäã°ìæîÕÿæøîÕăÕ­ĀÂ¬ 

1. ÂóäÿßõćâÅ¬ó kV ÉñË¬èãæÕÜäõâóÔ
äòÈëöØöćÝú­Ü¬èãăÕ­äòÛāÕãÿÊßóñ skin dose 
ÿßäóñè¬óÅ¬ó kV ØöćëúÈÉñØČóĂì­æČóäòÈëöâö
îČóÚóÉØñæùØñæèÈëúÈ ÕòÈÚòĈÚÉ÷ÈÖ­îÈÂóä
ÜäõâóÔäòÈëöÚ­îãæÈÿßøćîĂì­âöÜäõâóÔäòÈëö
Ý¬óÚä¬óÈÂóãÝú­ Ü¬èãăÜãòÈÖòèäòÛáóßăÕ­îã¬óÈ
ÿßöãÈßîÖ¬îÂóäëä­óÈáóßÜÂÖõ ìóÂĀÖ¬Å¬ó 
kV âöÝæÖ¬î contrast ÃîÈáóß āÕãÅ¬ó KV 
ØöćÖČćóÉñØČóĂì­ăÕ­Å¬ó contrast ØöćëúÈ Ì÷ćÈ
ÉČóÿÜĆÚÖ­îÈĂË­ low kV ĂÚÂóäÖäèÉÌ÷ćÈĂË­ 
water soluble iodinated contrast medium 
ĂÚÂóäÖäèÉ 

2. ÜòÉÉòãØöćëČóÅòÎØöćëùÕĂÚÂóäàæúāî
āäëāÅÜöÂĆÅøîÿèæó ĂÚÂóäÖäèÉØöćÕöÉñÖ­îÈ
ĂË­ÿèæóàæúāîāäëāÅÜöÚ­îãØöćëùÕĂÚÃÔñØöć
ăÕ­Ã­îâúæáóß äòÈëöØöćÿßöãÈßîÖ¬îÂóä
èõÚõÉÊòãäîãāäÅăÕ­ ÂóäĂË­ pulsed 
fluoroscopy mode ØöćÖòĈÈÅ¬ó pulse rate ÖČćó 
ÉñØČóĂì­ absorbed dose æÕæÈ ìóÂĀÅ¬
ÿÅäøćîÈÿîÂÌÿäã°ìæîÕÿæøîÕÛóÈäù¬Úăâ¬
ëóâóä×ÜäòÛÅ¬ó pulse rate ăÕ­ îã¬óÈăäÂĆ
ÖóâÂóäĂË­ pulsed fluoroscopy mode ÂĆãòÈ
ÉñË¬èãæÕÜäõâóÔäòÈëöăÕ­âóÂÂè¬ó 
continuous fluoroscopy mode 
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3. ÂóäĂË­äñÛÛ automatic bright- 
ness control (ABC) ăâ¬ĂË¬ÖòèÿæøîÂØöćÕöØöćëùÕ
ĂÚÂóäĂì­ÜäõâóÔäòÈëöØöćÖČćóĀÂ¬Ýú­Ü¬èã 
ÿßäóñè¬óäñÛÛ ABC Éñëä­óÈáóßØöćÕö 
(good image) ĂÚÝú­Ü¬èãØöćâöÅèóâìÚóÃîÈ
ä¬óÈÂóãĀÖÂÖ¬óÈÂòÚăÜ ÕòÈÚòĈÚÅ¬óÜäõâóÔ
äòÈëöÉ÷ÈÃ÷ĈÚîãú¬ÂòÛÅ¬óßóäóâõÿÖîä°ØöćĀÖ¬æñ
ÛäõêòØÖòĈÈăè­ îã¬óÈăäÂĆÖóâäñÛÛÿîÂÌÿäã°
ìæîÕÿæøîÕĂÚÜòÉÉùÛòÚæ­èÚÖòĈÈäñÛÛÂóä
×¬óãáóßäòÈëö ÿÜĆÚ ABC ØòĈÈëõĈÚ 

4. ÂóäÿÜæöćãÚ field of view ìäøî
Âóä magnification Éñë¬ÈÝæÖ¬îÜäõâóÔ
äòÈëöØöćÝú­Ü¬èãăÕ­äòÛ ÂóäæÕ field of view 
ìäøî Âóäÿßõćâ magnification äñÛÛÉñÿßõćâ
ÜäõâóÔäòÈëöĂÚÂóääòÛáóß ÕòÈÚòĈÚÜäõâóÔ
äòÈëö (absorbed dose) ÉñëúÈÃ÷ĈÚ āÕãâö
Å¬óÜäñâóÔØöćëČóÅòÎÅøî 

1) Field of view, diameter 25 cm 
Dose rate= 0.3 mGy/s 

2) Field of view, diameter 17 cm 
Dose rate = 0.6 mGy/s 

3) Field or view, diameter 12 cm 
Dose rate = 1.23 mGy/s. 

4) ÂóäàæúāîāäëāÅÜöăæ¬ÖäèÉăÜ
ÖóâÖČóĀìÚ¬ÈÖ¬óÈą ÃîÈä¬óÈÂóãâö
ÝæÖ¬îÜäõâóÔäòÈëö Âóäàæúāîāäë
āÅÜöë¬îÈÖäèÉÖČóĀìÚ¬ÈÿÕõâ

ÚóÚą ÉñØČóĂì­îèòãèñĀæñ
ÝõèìÚòÈÛäõÿèÔÚòĈÚăÕ­äòÛÜäõâóÔ
äòÈëöØöćâóÂÂè¬óÛäõÿèÔîøćÚ ëõćÈØöć
Ö­îÈäñèòÈÂĆÅøîÂóä overlapped 
area ÿÚøćîÈÉóÂÂóäÿîöãÈìæîÕ
ÿîÂÌÿäã° Âóä×¬óãáóßØ¬ó 
oblique  ÿßäóñÉñØČóĂì­îèòãèñ
áóãĂÚăÕ­äòÛÜäõâóÔäòÈëöëúÈÃ÷ĈÚ
Õ­èã 

5. Âóä×¬óãáóß spot series Øöćâö
ÅèóâÿäĆèâóÂÿÂõÚÉČóÿÜĆÚ ìäøîÂóä×¬óãáóß
ÉČóÚèÚâóÂĀæ­èÚČóâóÿæøîÂÿÊßóñáóßØöć
Ö­îÈÂóäØöìæòÈÉñØČóĂì­Ýú­ Ü¬èãăÕ­äòÛ
ÜäõâóÔäòÈëöØöćâóÂ ÂóäĂË­ collimator Øöć
ßîÿìâóñÂòÛßøĈÚØöćą Ö­îÈÂóä ÂóäÉòÕĂì­
äñãñØóÈ (Ë¬îÈè¬óÈ)äñìè¬óÈÝú­Ü¬èãÂòÛ
ÖòèäòÛáóßÚ­îãØöćëùÕ ÂóäÜäòÛâùâÃîÈ c-
arm Ăì­îãú¬ĂÚÖČóĀìÚ¬ÈØöćÖ­îÈÂóäÂ¬îÚ
×¬óãáóßÉñË¬èãæÕÜäõâóÔäòÈëöØöćÝú­Ü¬èãÉñ
ăÕ­ äòÛ 

6. ÜäõâóÔäòÈëöØöćÝú­Ü¬èãÉñăÕ­äòÛÉóÂ
ÂóäÖäèÉÿîÂÌÿäã°ìæîÕÿæøîÕÉñßõÉóäÔó
È¬óãą ÉóÂÜäõâóÔäòÈëöØöćÝõèìÚòÈ (skin 
absorbed dose) Ì÷ćÈØòćèăÜÉñâöÅ¬óÜäñâóÔ 
30mGy/min ìóÂØČóÂóäÖäèÉÜäñâóÔ 5 
ÚóØö (fluoroscopic time) Ýú­Ü¬èãÉñăÕ­äòÛ
ÜäõâóÔäòÈëöØöćÝõèìÚòÈ 150 mGy ÕòÈÚòĈÚ
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ìóÂØČóÂóäÖäèÉÚóÚÃ÷ĈÚÝú­Ü¬èãÂĆÉñăÕ­äòÛ
ÜäõâóÔäòÈëöÿßõćâÃ÷ĈÚ    

7. ÂóäÕúĀæäòÂêóÿÅäøćîÈÿîÂÌÿäã°
ìæîÕÿæøîÕØöćăâ¬Õö Âóäăâ¬ØČó maintenance 
ÉñØČóĂì­ÿÅäøćîÈØČóÈóÚăÕ­ăâ¬ÿÖĆâ
ÜäñëõØÙõáóß ĀæñÂóäØČóÈóÚÃîÈäòÈëö
ĀßØã° ÚòÂäòÈëöÂóäĀßØã°ØöćÅèÛÅùâÿÅäøćîÈØöć
ăâ¬ăÕ­ì¬èÈĂãÖ¬îÂóäÜ­îÈÂòÚîòÚÖäóã ÉóÂ
äòÈëö ìäøîÃóÕØòÂêñĂÚÂóäĂË­ÈóÚ
ÿÅäøćîÈÿîÂÌÿäã°ìæîÕÿæøîÕÉñØČóĂì­ÿÂõÕ
Ã­îÉČóÂòÕĂÚÂóä ØČóÈóÚ ĀæñÉñØČóĂì­ĂË­
ÿèæóĂÚÂóäÖäèÉÚóÚÃ÷ĈÚ ÂóäÂČóìÚÕÅ¬ó
àòÈËòćÚÖ°Ö¬óÈą âöÅèóâÅæóÕÿÅæøćîÚ ë¬ÈÝæ
Ö¬îÜäõâóÔäòÈëöØöćÝú­Ü¬èãÉñăÕ­äòÛÿßõćâÃ÷ĈÚ
Õ­èã 

8. ÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕÜòÎìóÖ­î
ÂäñÉÂĀÂ¬Ýú­ØöćÜÐõÛòÖõÈóÚÜäñÉČóĂÚì­îÈ
ÖäèÉ ÿîÂÌÿäã°ìæîÕÿæøîÕ ÿÚøćîÈÉóÂâö
äóãÈóÚ×÷ÈÂóäÿÂõÕÖ­îÂäñÉÂĂÚäòÈëöĀßØã°
ĀæñßãóÛóæ āÕã VANO et al., Lens 
injuries induced by occupational 
exposure in non-optimised interventional 
radiology laboratories, Br. J. Radiol. 
1998; 71 : 728-33 ĀæñÂóäÿÂõÕÜòÎìóÖó
ĂÚäòÈëöĀßØã°  āÕã HASKAL Z .J. 
Interventional radiology carries 
occupational risks for cataracts, RSNA 

News, June 2004, p 5 ØČóĂì­ÜòÎìóÿäøćîÈÖ­î
ÂäñÉÂîãú¬ĂÚÅèóâëÚĂÉÃîÈthe 
International Commission on 
Radiological Protection (ICRP) ÿÚøćîÈÉóÂ
ĂÚÜòÉÉùÛòÚÂóäÿßõćâÜäõâóÔÂóääòÂêóÝú­Ü¬èã
ĂÚÛóÈìÚ¬èãÈóÚëúÈÿÂõÚÂè¬ó 1000 äóãÖ¬î
Üö ÕòÈÚòĈÚÂóäĂË­Āè¬ÚÖóÖñÂòćèÉñÿÜĆÚ
ÖòèÿæøîÂØöćÕöÂè¬óĂÚÂóäÜ­îÈÂòÚîòÚÖäóã 
ÉóÂäòÈëöÚöĈ 

9. ÂóäØČóÈóÚäñãñãóèĂÚì­îÈ
ÿîÂÌÿäã°ìæîÕÿæøîÕ āÕãăâ¬ăÕ­äòÛîòÚÖäóã
ÉóÂäòÈëöÿÂõÚÂè¬óâóÖäÑóÚÚòĈÚâöÅèóâ
ÿÜĆÚăÜăÕ­ āÕãÝú­ÜÐõÛòÖõÈóÚÉñÖ­îÈØČóÈóÚ
áóãĂÖ­ëõćÈĀèÕæ­îâØöćÿìâóñëâ âöîùÜÂäÔ°
Ü­îÈÂòÚîòÚÖäóãÉóÂäòÈëöîã¬óÈÿßöãÈßî 
ăÕ­ĀÂ¬ 0.25-0.35 ââ.ÖñÂòćè ëČóìäòÛËùÕ
ÖñÂòćèØòćèăÜ ÂóäĂë¬Āè¬ÚÖóÖñÂòćè ÂóäĂË­ 
thyroid shield ĀæñÂóäăâ¬æñÿæãÖ¬îÝæÃîÈ
äòÈëöÕ­èãÅèóâÿÜĆÚâøîîóËöß ÉñØČóĂì­Âóä
Ü­îÈÂòÚîòÚÖäóãÉóÂäòÈëöäñìè¬óÈÂóä
ØČóÈóÚÿÂõÕÃ÷ĈÚîã¬óÈßîÿßöãÈ 
Õ­èãÅèóâÖäñìÚòÂÖ¬îîòÚÖäóãÉóÂ

äòÈëöÚöĈÚòÂäòÈëöÂóäĀßØã°Āæñ/ìäøîÝú­ 
ÜÐõÛòÖõÈóÚäòÈëöÿØÅÚõÅÉñÖ­îÈÕúĀæ îùÜÂäÔ°
ÂòÚäòÈëö āÕãîùÜÂäÔ°Ü­îÈÂòÚäòÈëö ăÕ­ĀÂ¬ 

1) ÂóäĂË­ËùÕÖñÂòćèĀæñ thyroid 
shield 

http://www.rsna.org/Publications/rsnanews/upload/jun2004.pdf#page=7
http://www.rsna.org/Publications/rsnanews/upload/jun2004.pdf#page=7
http://www.rsna.org/Publications/rsnanews/upload/jun2004.pdf#page=7
http://www.rsna.org/Publications/rsnanews/upload/jun2004.pdf#page=7
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2) ÂóäĂË­×ùÈâøîÖñÂòćè 
3) ÂóäĂË­ provided lead shield ÿË¬Ú 
ÊóÂÖñÂòćè ĀÝ¬ÚÖñÂòćè table side 
shield 

ëČóìäòÛÝú­ÜÐõÛòÖõÈóÚĂÚì­îÈÖäèÉ
ÿîÂÌÿäã°ìæîÕÿæøîÕ ìóÂÿæøîÂÉñĂë¬ËùÕ
ÖñÂòćè ĀÛÛ 1 Ø¬îÚ ÉñÜ­îÈÂòÚäòÈëöÿÊßóñ
Õ­óÚìÚ­ó ÕòÈÚòĈÚÉ÷Èăâ¬ÅèäìòÚìæòÈĂì­ÂòÛ
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Āìæ¬ÈÂČóÿÚõÕÿîÂÌÿäã° āÕãâöìæóãÃÚóÕ
ĀæñÚČĈóìÚòÂØöćĀÖÂÖ¬óÈÂòÚăÜÖóâÅèóâ
ìÚóÃîÈÖñÂòćè ëČóìäòÛËùÕÖñÂòćèĀÛÛ 2 
Ø¬îÚ ÉñâöÚČĈóìÚòÂâóÂÂè¬óĀÖ¬ÉñË¬èãæÕ
ĀäÈ×¬èÈÚČĈóìÚòÂØöćăìæ¬ ØČóĂì­Ýú­ÜÐõÛòÖõÈóÚ
ăâ¬Ö­îÈäòÛÚČĈóìÚòÂÃîÈËùÕâóÂ ëČóìäòÛ 
thyroid shield ÉñË¬èãÜ­îÈÂòÚîòÚÖäóãÉóÂ
äòÈëöØöćâöÖ¬î thyroid gland Ì÷ćÈÿÜĆÚîèòãèñØöć
ăèÖ¬îäòÈëöîèòãèñìÚ÷ćÈ 
  
×ùÈâøîÖñÂòćè ĂË­ëČóìäòÛĂì­

Ýú­ÜÐõÛòÖõÈóÚĂë¬ÃÔñĂË­ÉòÛÖòèÝú­Ü¬èã Ì÷ćÈ
îóÉÉñÖ­îÈãøćÚâøîÿÃ­óăÜĂÚßøĈÚØöćØöćăÕ­äòÛ
äòÈëöÕ­èã 
  
ÊóÂÖñÂòćè ĂË­ëČóìäòÛÂČóÛòÈäòÈëöĀÂ¬

Ýú­ÜÐõÛòÖõÈóÚ ØöćÉČóÿÜĆÚÖ­îÈîãú¬ĂÚì­îÈÖäèÉ
ÿîÂÌÿäã°ÉîáóßÿäøîÈĀëÈ ÃÔñØČóÂóä
ÖäèÉ āÕãÿâøćîãøÚìæòÈÊóÂÖñÂòćè ÉñăÕ­äòÛ
äòÈëöÂäñÿÉõÈ (Scatter ray) æÕæÈ 50% ĀÖ¬
ÊóÂÖñÂòćèâöÚČĈóìÚòÂâóÂ ØČóĂì­ÿÅæøćîÚã­óã
æČóÛóÂ É÷ÈâòÂÖòĈÈîãú¬ĂÚÖČóĀìÚ¬ÈÜäñÉČó 
  

Table side shield ÿÜĆÚËùÕÜ­îÈÂòÚ
ÖñÂòćèØöćÖõÕÖòĈÈâóßä­îâÖòèÿÅäøćîÈÌ÷ćÈëóâóä×
×îÕîîÂăÕ­ âòÂÜäñÂîÛÕ­èã 2 ë¬èÚ 
ăÕ­ĀÂ¬ lower piece Ì÷ćÈÿÜĆÚĀÝ¬ÚÖñÂòćèÃÚóÕ

ĂìÎ¬ ĂË­ÂČóÛòÈäòÈëöÉóÂĀìæ¬ÈÂČóÿÚõÕäòÈëöÌ÷ćÈ
âòÂîãú¬ĂÖ­ÿÖöãÈ Ü­îÈÂòÚäòÈëöÂäñÿÉõÈäñÕòÛ 
2nd scatter ray âó×÷ÈÝú­ÜÐõÛòÖõÈóÚāÕãÖäÈ 
Āæñ upper piece ÉñË¬èãæÕÜäõâóÔäòÈëöØöć
ØñæùÝ¬óÚÝú­Ü¬èãìäøîÿÖöãÈÃ÷ĈÚâóãòÈÖòèäòÛ
áóßăâ¬Ăì­ ÂäñÿÉõÈâóãòÈÝú­ÜÐõÛòÖõÈóÚ ĂÚ
áóèñÜÂÖõëóâóä×ßòÛÿÂĆÛìäøî×îÕîîÂăÕ­ 
ĀÖ¬ÅèäĂË­ÈóÚÿßøćîÜ­îÈÂòÚäòÈëöĂì­ĀÂ¬
Ýú­ÜÐõÛòÖõÈóÚÿÚøćîÈÉóÂÖ­îÈăÕ­äòÛäòÈëö ÿÜĆÚ
ÜäñÉČó 
ÂóäÜ­îÈÂòÚîòÚÖäóãÉóÂäòÈëöĀÂ¬

Ýú­ÜÐõÛòÖõÈóÚ×øîÿÜĆÚìÚ­óØöćëČóÅòÎîã¬óÈ ìÚ÷ćÈ
ØöćìÚ¬èãÈóÚÉñÖ­îÈÉòÕÿÖäöãâĂì­ āÕã×øî
ÿÜĆÚâóÖäÑóÚîã¬óÈìÚ÷ćÈ ĂÚÃÔñÿÕöãèÂòÚ
Ýú­ÜÐõÛòÖõÈóÚÿîÈÉñÖ­îÈÖäñìÚòÂ×÷È
îòÚÖäóãÉóÂäòÈëöĀæñÜÐõÛòÖõ ÈóÚÕ­èãÅèóâ
äñâòÕäñèòÈ ÅèóâÿÅãËõÚÛóÈÜäñÂóäØČóĂì­
îóÉăÕ­äòÛäòÈëöāÕãăâ¬ÖòĈÈĂÉăÕ­ ÕòÈÚòĈÚÂóä
ÜÐõÛòÖõÖóââóÖäÑóÚèõËóËößÉ÷ÈÿÜĆÚÃ­î
ëČóÅòÎîã¬óÈãõćÈ 
  
ÛääÔóÚùÂäâ 

1. _______________________. 
Fluoroscopy (Barium meal x-
ray) Room. Envirtotect radiation 
shielding . 
http://www.envirotectltd.co.uk 

http://www.envirotectltd.co.uk/
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2. _______________________. 
Fluoroscopy. 
http://rpop.iaea.org/RPOP/RPoP
/Content/InformationFor/Health
Professionals/1_Radiology/Fluo
roscopy.htm 

3. _______________________. 
Interventional radiology. 
http://rpop.iaea.org/RPOP/RPoP
/Content/InformationFor/Health
Professionals/4_InterventionalR
adiology/index.htm 

4. _______________________. X-
ray. 
http://en.wikipedia.org/wiki/X-
ray 

5. _______________________. 
Radiation protection. 
http://en.wikipedia.org/wiki/Rad
iation_protection  
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http://en.wikipedia.org/wiki/Radiation_protection
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áóèñÝõèìÚòÈæîÂăìâ­ÉóÂÂóäăÕ­äòÛäòÈëöÿÂõÚÂČóìÚÕ 
Erythema 

 
ÚõÖãó ØîÈÜäñßóí   ßã.Û.* 
ßääÔö ëâÉõÖÜäñÿëäõÑ         ßã.Û.** 
èõËùÕó ëõäõÿâÙóÙāÚÜÂäÔ°     èØ.Û.äòÈëöÿØÅÚõÅ*** 

*ÈóÚÂóäßãóÛóæäòÈëöèõØãó äß.éõäõäóË 
**ĀÝÚÂÿîÂÌÿäã° äß.ÿÉ­óßäñãó 
*** áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
  
áóèñÝõèìÚòÈæîÂăìâ­ÉóÂÂóä

ăÕ­äòÛäòÈëöÿÂõÚÂČóìÚÕĂÚÝú­Ü¬èãØöćâóäòÛ
ÛäõÂóäØóÈ äòÈëöä¬èâäòÂêó ÿÜĆÚáóèñØöćîóÉ
ÿÂõÕÃ÷ĈÚăÕ­āÕãÿÊßóñĂÚÝú­Ü¬èãØöćâóäòÛÂóä
äòÂêóÕ­óÚāäÅìæîÕ ÿæøîÕëâîÈ āÕã 
erythema ìâóã×÷È ëöĀÕÈ (reddening) ÃîÈ
ÝõèìÚòÈÌ÷ćÈîóÉÿÂõÕÉóÂÂóäîòÂÿëÛìäøî
ÂäñÛèÚÂóäÃîÈáúâõÅù­âÂòÚä¬óÈÂóã Âóä
ăÕ­äòÛäòÈëöÉñÚČóăÜëú¬ÂóääèâÖòèÂòÚÃîÈ
ÿâĆÕÿæøîÕÃóèÂæù¬â lymphocytes ĂÚËòĈÚ
ÝõèìÚòÈÿÚøćîÈÉóÂÂóäÖóãÃîÈÿÌææ°ØöćăÕ­äòÛ
äòÈëö āÕãØòćèăÜáóèñÝõèìÚòÈæîÂăìâ­îóÉ
ÿÂõÕăÕ­ÉóÂÂóäăÕ­äòÛÅèóâä­îÚ ĀâæÈÂòÕ
Ö¬îã ÂóäÖõÕÿËøĈî áóèñáúâõĀß­ ÂóäăÕ­äòÛ
äòÈëöÂæù¬â non-ionizing ÿË¬Ú ĀëÈ UV Āæñ
ĀëÈĀÕÕ ĀæñÂóäăÕ­äòÛäòÈëöÂæù¬â ionizing 
ÿË¬Ú äòÈëöÿîÂÌ° ìäøîÂòââòÚÖäòÈëöÖ¬óÈą 

áóèñÝõèìÚòÈæîÂăìâ­ÉóÂäòÈëöÿÜĆÚ
Øöćäú­ÉòÂîã¬óÈĀßä¬ìæóãĂÚË¬èÈÜæóãÜö 1890 
ÿâøćîâöÂóäÅ­ÚßÛÿîÂÌÿäã°ĀæñÂóäØÕæîÈ
ÜäâóÔú 
ìóÂăÕ­äòÛäòÈëöÿîĆÂÌ°ÜäõâóÔëúÈ

äñÕòÛ 2-5 Gy ÉñØČóĂì­ÿÂõÕáóèñÝõèìÚòÈ
æîÂăìâ­ăÕ­áóãĂÚ 2-3 ËòćèāâÈ āÕãáóèñ
ÝõèìÚòÈæîÂăìâ­×øîÿÜĆÚÝæÂäñØÛÉóÂ
äòÈëöÜäñÿáØ deterministic effect Ì÷ćÈâö
äñÕòÛĂÚÂóäÂ¬îĂì­ÿÂõÕáóèñ (threshold) 
āÕãÝõèìÚòÈâöäñÕòÛÜäõâóÔäòÈëöØöć
Â¬îĂì­ÿÂõÕáóèñÝõèìÚòÈæîÂăìâ­ăÕ­ÿâøćîăÕ
äòÛ ÜäõâóÔäòÈëöëúÈ×÷È 2 Gy Ì÷ćÈÿÜĆÚÜäõâóÔ
ØöćÿÂõÕÃ÷ĈÚăÕ­ĂÚÂóääòÂêóÝú­Ü¬èãÕ­èãèõÙöÂóä
ØóÈäòÈëöä¬èâ äòÂêó ÂóäßõÉóäÔóÉñÖ­îÈìó
ßøĈÚØöćÝõèìÚòÈë¬èÚØöćăÕ­äòÛäòÈëöÜäõâóÔ
ëúÈëùÕ (peak skin dose) ÿßøćîßãóÂäÔ°
āîÂóëĂÚÂóäÿÂõÕáóèñÝõèìÚòÈæîÂăìâ­ 
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          ÂóäăÕ­äòÛäòÈëöÜäõâóÔëúÈÖõÕÖ¬îÂòÚ
îóÉÚČóăÜëú¬áóèñÝõèìÚòÈæîÂăìâ­ăÕ­ 
îã¬óÈăäÂĆÖóâ ÂóäĀÛ¬ÈË¬èÈÂóäØČóÂóä
äòÂêóØóÈäòÈëöä¬èâäòÂêóÿÜĆÚìæóãÅäòĈÈÉñ
Ë¬èãæÕÅèóâÿëöćãÈ Ö¬îÂóäÿÂõÕáóèñÝõèìÚòÈ
æîÂăìâ­ăÕ­ āÕãÉñÖ­îÈßõÉóäÔóÜäõâóÔ
äòÈëöäèâ (cumulative radiation dose) 
ÿØöãÛÂòÛîòÖäóÂóäàøĈÚÖòèÃîÈÿÌææ° (repair 
period) äñìè¬óÈÂóäăÕ­äòÛäòÈëöÉóÂ
ìòÖ×ÂóäØóÈäòÈëöä¬èâäòÂêóÅäòĈÈ×òÕăÜ ìóÂ
Ë¬èÈÿèæóÚóÚÃ÷ĈÚÂĆÉñØČóĂì­ÝõèìÚòÈØÚÖ¬î
äòÈëöăÕ­âóÂÃ÷ĈÚ îã¬óÈăäÂĆÖóââöÃ­îâúæØóÈ
ÂóäĀßØã°ăâ¬âóÂÚòÂëČóìäòÛîòÖäóÂóäàøĈÚ
ÖòèÃîÈÿÌææ° ÉóÂäòÈëöÿîĆÂÌ°ĂÚÈóÚäòÈëö
èõÚõÉÊòã ÿÚøćîÈÉóÂâöÝú­Ü¬èãÉČóÚèÚăâ¬âóÂÚòÂ
ØöćăÕ­äòÛäòÈëöÖ¬îÿÚøćîÈ    
          ÂóäëòÈÿÂÖÝú­Ü¬èã×÷ÈáóèñÝõèìÚòÈ
æîÂăìâ­ÉóÂÂóäăÕ­äòÛäòÈëöÜäõâóÔëúÈîóÉ
ëòÈÿÂÖ ăÕ­ìóÂăÕ­âöÂóääóãÈóÚÜäõâóÔ
äòÈëöØòÚØöÿâøćîÿëäĆÉëõĈÚìòÖ×Âóä×÷ÈÜäõâóÔ
äòÈëö ØöćÿÂõÚÂè¬óäñÕòÛÜÂÖõ āÕãáóèñ
ÝõèìÚòÈæîÂăìâ­ÿÊöãÛßæòÚÉñÿÂõÕîóÂóä
áóãĂÚ 2-3 ËòćèāâÈ îã¬óÈăäÂĆÖóââöÝú­Ü¬èã
ÉČóÚèÚìÚ÷ćÈÿÂõÕáóèñÝõèìÚòÈæîÂăìâ­
áóãĂÚ 2-3 ëòÜÕóì°ìæòÈìòÖ×Âóä  
          áóèñÝõèìÚòÈæîÂăìâ­ÉóÂÂóäăÕ­äòÛ
ÜäõâóÔäòÈëöÿÂõÚÂČóìÚÕ Āâ­ÉñâöāîÂóëÿÂõÕ

ăÕ­ ĀÖ¬ăâ¬×øîÿÜĆÚáóèñĀØäÂÌ­îÚØòćèăÜ
ÉóÂìòÖ×ÂóäØóÈäòÈëöä¬èâäòÂêó ĂÚÂóä
ÕúĀæÝú­Ü¬èãÅèäâöÂóäĂì­Ã­îâúæÿÛøĈîÈÖ­ÚĀæñ
ĀÚñÚČóÝú­Ü¬èãĂì­ëòÈÿÂÖáóã ìæòÈÉóÂÿëäĆÉ
ëõĈÚìòÖ×Âóä ĀæñÂóäÖõÕÖ¬îÂòÛĀßØã°ìóÂ
âöîóÂóäÜäóÂÐ Ì÷ćÈÉñÿÜĆÚÜäñāãËÚ°ĂÚ
Ýú­Ü¬èãØöćâöÜäñèòÖõÝõèìÚòÈăèÖ¬îäòÈëö ÿË¬Ú 
ataxia telangiectasia ÂóäÖäñìÚòÂ×÷Èáóèñ
ÝõèìÚòÈæîÂăìâ­āÕãĀßØã°Ýú­ØČóìòÖ×Âóä
ĀæñĀßØã°ÿÉ­óÃîÈăÃ­ ÉñØČóĂì­âöÂóä
ÖäèÉëîÛîóÂóäÿâøćîâöÂóäÖäèÉÖõÕÖóâ
āäÅ ÛäõÿèÔÝõèìÚòÈØöćîóÉÿÂõÕáóèñÝõèìÚòÈ
æîÂăìâ­ÅøîÝõèìÚòÈØöćîãú¬ĂÂæ­ìæîÕ 
ÿîÂÌÿäã°Ì÷ćÈîãú¬ĂÖ­ÿÖöãÈ ÕòÈÚòĈÚÉ÷ÈÅèä
ĀÚñÚČóÝú­Ü¬èã×÷ÈÂóäëòÈÿÂÖîóÂóäØöćÝõèìÚòÈ
ÛäõÿèÔØ­óãØîã ĀÝ¬ÚìæòÈ ÿÜĆÚÖ­Ú 
          ìóÂÝú­Ü¬èãÿÂõÕáóèñÝõèìÚòÈæîÂ
ăìâ­ÉóÂäòÈëöāÕãăâ¬ØäóÛè¬óÿÂõÕÉóÂäòÈëö 
ÿâøćîăÜìóĀßØã°ÝõèìÚòÈÿßøćîÂóääòÂêó 
ĀßØã°ÝõèìÚòÈÂĆÉñâù¬ÈìóëóÿìÖùîøćÚą ØöćØČó
Ăì­ÿÂõÕáóèñÝõèìÚòÈæîÂăìâ­ ĀæñÉñØČóĂì­
ÂóääòÂêóÿÂõÕÃ÷ĈÚîã¬óÈăâ¬×úÂØõéØóÈ ØČóĂì­
ÉñÖ­îÈäòÂêóÕ­èããóìæóãËÚõÕĀæñĂË­ÿèæó
ĂÚÂóääòÂêóÚóÚ îã¬óÈăäÂĆÖóâìóÂÝú­Ü¬èã
ăÕ­äòÛØäóÛÃ­îâúæÿÛøĈîÈÖ­Ú×÷ÈáóèñÝõèìÚòÈ
æîÂăìâ­ ÉóÂäòÈëö ÂóäÖõÕÖ¬îÂæòÛãòÈäòÈëö
ĀßØã°ÉñØČóĂì­ÂäñÛèÚÂóääòÂêóÈ¬óãÃ÷ĈÚ 
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äòÈëöĀßØã°ÉñÖõÕÖ¬îĀßØã°ÝõèìÚòÈÿßøćîÂóä
Üä÷ÂêóĀÚèØóÈÂóääòÂêó ØČóĂì­ÂóääòÂêó
ÿÂõÕÃ÷ĈÚîã¬óÈ×úÂØõéØóÈ 
          ÂóääòÂêóáóèñÝõèìÚòÈæîÂăìâ­ÉóÂ
äòÈëö ë¬èÚĂìÎ¬ÿÜĆÚÂóäĂì­ãóÿÊßóñØöć āÕã
âöĀÚèØóÈĂÚÂóääòÂêóăÕ­ĀÂ¬ 

1. áóèñÝõèìÚòÈæîÂăìâ­äñãñĀäÂ 
(transient phase) ãòÈăâ¬Ö­îÈĂË­ãóĂÕą 
ÝõèìÚòÈÉñìóãăÕ­ÿîÈ 

2.  áóèñÝõèìÚòÈæîÂăìâ­äñãñØöćëîÈ 
(second erythema phase) îóÉĂË­ãóØó
È¬óãą ÿË¬Ú Åäöâè¬óÚìóÈÉäÿÃ­ (aloe vera) 
ĀÖ¬ìóÂăâ¬ìóãÉñÖ­îÈÿÜæöćãÚÿÜĆÚãóØó
ËÚõÕØöćĀäÈÃ÷ĈÚ ÿË¬Ú 
¶ biafin cream Ì÷ćÈÚõãâĂË­ĂÚÝú­Ü¬èã
ÊóãĀëÈ 

¶ trolamin Ì÷ćÈÉñĂì­ÝæÕöÂè¬ó biafin 
cream 

¶ calendula officinalis Ăì­
ÝæÂóääòÂêóØöćÕö trolamin 

¶ steroid cream ÉñË¬èãæÕ 
inflammatory reaction 

¶ Hyaluronic acid ÿÜĆÚãóÂæù¬â 
prophylactic Ì÷ćÈÉñË¬èãæÕÂóä
ÿÂõÕÝõèìÚòÈîòÂÿëÛÉóÂäòÈëöĂÚÃòĈÚ
ëúÈą ăÕ­ 

3.  ìóÂÂóäîòÂÿëÛæùÂæóâăÜ×÷ÈÃòĈÚ 
moise desquamation ÂóääòÂêóÕ­èã eosin 
Āæñ anti-pain therapies ä¬èâÂòÛãó
ÜÐõËöèÚñ Āæñ steroid ÿÜĆÚĀÚèØóÈÜÐõÛòÖõ
āÕãØòćèăÜ 
 
ÅèóâÿëöćãÈĂÚÂóäÿÂõÕáóèñÝõèìÚòÈ

æîÂăìâ­ĂÚ Ýú­Ü¬èã ÉñëúÈÃ÷ĈÚĂÚÝú­Ü¬èãØöćâö
ÜäñèòÖõ ataxia telangiectasia gene ìäøî
Ýú­Ü¬èãÂæù¬âāäÅ fanconi disease, collagen 
vascular disease ĀæñÝú­Ü¬èãÿÛóìèóÚ āÕã
áóèñÿÛóìèóÚÉñØČóĂì­ÿÂõÕáóèñÝõèìÚòÈ
æîÂăìâ­ĂÚäñãñãóèăÕ­ 
  
äñãñÝõèìÚòÈæîÂăìâ­  
ÝõèìÚòÈæîÂăâ­ÉóÂäòÈëöĀÛ¬ÈîîÂăÕ­ÿÜĆÚ 4 
äñãñăÕ­ĀÂ¬ 

1.  early phase ÿÜĆÚäñãñØöćßÛÝõèìÚòÈ
æîÂăìâ­ăÕ­ĂÚ 2-3 ËòćèāâÈìæòÈÂóäăÕ­äòÛ
äòÈëö ÿÜĆÚîóÂóäØöćßÛăÕ­ãóÂÉóÂìòÖ×Âóä
ØóÈäòÈëöä¬èâäòÂêó ĀÖ¬ÿÜĆÚáóèñØöćßÛăÕ­
Û¬îãĂÚÝú­Ü¬èãÊóãĀëÈ 

2.  Main erythematous phase ÿÜĆÚ
îóÂóäØöćâöÝøćÚĀÕÈÿÂõÕâóÂÃ÷ĈÚ ĀæñâòÂßÛ
ĂÚ 2-3 ëòÜÕóì°ìæòÈăÕ­äòÛäòÈëö Ýú­Ü¬èãÉñâö
îóÂóäĀëÛä­îÚä¬èâÕ­èã āÕãîóÉÿÂõÕĀÝæ
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ÚČĈó ĀæñÂóäÿÜæöćãÚëöÃîÈÝõèìÚòÈÛäõÿèÔ
ÚòĈÚăÕ­ 

3. Third erythema phase ÉñßÛØöćäñãñ 
8-20 ëòÜÕóì° ìæòÈăÕ­äòÛäòÈëö ×øîè¬óäñãñÚöĈ
ÉñĀëÕÈîóÂóää¬èâÂòÛáóèñÂóäÖóãÃîÈ
ÝõèìÚòÈ (dermal ischemia) 

 
4. Fourth stage: Evolution ×øîÿÜĆÚ
äñãñëùÕØ­óãÿÚøćîÈÉóÂÝõèìÚòÈÉñÿÂõÕÂóä
ÿÜæöćãÚëöÝõè āÕãÿÃ­âÃ÷ĈÚìäøîÉóÈæÈăÕ­ Āæñ
ë¬ÈÝæĂì­ÿÂõÕáóèñ hyperkeratotic ăÕ­ 

  
ÛääÔóÚùÂäâ 

1. _____________. 
Interventional radiology. 
http://rpop.iaea.org/RPOP/RPoP
/Content/InformationFor/Health
Professionals/4_InterventionalR
adiology/index.htm 

2. ____________. Erythema. 
http://en.wikipedia.org/wiki/Eryt
hema 

3. _____________. Erythema. 
http://www.umm.edu/altmed/arti
cles/erythema-000154.htm 

4. _____________. Erythema. 
http://www.answers.com/topic/e
rythema 
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ÂóäÖäèÉìæîÕÿæøîÕĀÕÈĂìÎ¬ØöćØäèÈîÂìæòÈÂóääòÂêóĂÚÝú­Ü¬èã 
ìæîÕÿæøîÕĀÕÈāÜ¬ÈßîÈÕ­èãÿÅäøćîÈÿîÂÌÿäã°ÅîâßõèÿÖîä° 

Computed Tomographic Angiography of Thoracic Aorta Post TEVAR 
 

èõêÚùÂä îù­âØäòßã°     èØ.Û. äòÈëöÿØÅÚõÅ 
áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
  

CTA Thoracic Aorta Post 
Thoracic Endovascular Aortic Aneurysm 
Repair (TEVAR) ÿÜĆÚÂóäÖäèÉìæîÕ
ÿæøîÕĀÕÈĂìÎ¬ØöćØäèÈîÂ ÿßøćîÕúëáóßÂóä
ăìæÃîÈÿæøîÕìæòÈÉóÂÂóääòÂêóāÕãÂóä
Ăë¬ Stent ìäøîØöćÿäöãÂè¬ó TEVAR ĂÚÝú­Ü¬èã
ØöćìæîÕÿæøîÕĀÕÈĂìÎ¬ØöćØäèÈîÂāÜ¬ÈßîÈ
Āæ­èâóØČóÂóäÖäèÉÖõÕÖóâÝæÂóä äòÂêó 
áóßÿîÂÌÿäã°ØöćăÕ­ÉóÂÂóäÖäèÉ

Õ­èãÿÅäøćîÈÿîÂÌÿäã°ÅîâßõèÿÖîä°ëóâóä×
ÚČóâóëä­óÈáóßĂÚĀÚèäñÚóÛÖ¬óÈą 
äèâ×÷ÈáóßĀÛÛ 3 âõÖõ 
ëČóìäòÛÃòĈÚÖîÚÂóäÖäèÉ CTA 

Thoracic Aorta Post TEVAR ëóâóä×ØČó
ÂóäÖäèÉÅæ­óãÂòÛÂóäÖäèÉ CTA 
Thoracic Aorta ÖóâÜÂÖõ ÿßøćîÕúÂóäăìæ
ÃîÈÿæøîÕØöćÝ¬óÚìæîÕÿæøîÕĀÕÈĂìÎ¬Øöć
ØäèÈîÂ ĀÖ¬ÉñÿßõćâÂóäÖòÕáóßÌČĈóîöÂÅäòĈÈØöć
ÿèæó 2 ÚóØöÚòÛĀÖ¬ÿäõćâÂóäÊöÕëóäØ÷ÛäòÈëö
ÿßøćîÖäèÉëîÛĂì­ĀÚ¬ĂÉè¬óâöÂóääòćèăìæ 

(Leakage) ÃîÈÿæøîÕîîÂâóÚîÂ Stent Øöć
Ăë¬ăè­ìäøîăâ¬ 
ëČóìäòÛÅèóâÿÃ­âÃ­ÚÃîÈëóäØ÷Û

äòÈëöØöćĂË­ĂÚÂóäÖäèÉ CTA Thoracic 
Aorta Post TEVAR āÕãâóÂâòÂĂË­
ÿìâøîÚÂòÛÂóäÖäèÉ CTA ë¬èÚîøćÚą Åøîâö
ÅèóâÿÃ­âÃ­ÚØöć 320-370 mg/ml ÉñØČóĂì­
ăÕ­áóß CTA ØöćÅâËòÕĀæñÚČóâóëä­óÈáóß
ăÕ­ÕöÿßöãÈßîÖ¬îÂóäèõÚõÉÊòã 
èõÙöÂóäÖäèÉ CTA Thoracic Aorta 

Post TEVAR Ö­îÈÖòÕ Pre Contrast Â¬îÚ
ØùÂäóã ÉóÂÚòĈÚÿæøîÂëăæÕ°ØöćÉñØČóÂóäÕú
áóßĂÚäñìè¬óÈÂóäÊöÕëóäØ÷ÛäòÈëö 
āÕãÜäñâóÔîãú¬ÖäÈ Aortic Arch 
ÉóÂÚòĈÚØČóÂóäÖòÕÌČĈóąØöćÿÕõâÖäÈ

ëăæÕ°ØöćÿæøîÂăè­ìæòÈÉóÂÿäõćâÊöÕëóäØ÷Û 
äòÈëöÜäñâóÔ 10 èõÚóØö āÕãĀÖ¬æñÅäòĈÈÃîÈ
ÂóäÖòÕÉñì¬óÈÂòÚÜäñâóÔ 3 èõÚóØö Āæ­èÕú
ÅèóâÿÃ­âÃ­ÚÃîÈëóäØ÷ÛäòÈëöØöćÊöÕÿÃ­óăÜ 
ìäøîÖòĈÈÿÜĆÚîîāÖÿâÖõÂĂì­ÿÅäøćîÈèòÕ HU ăÕ­
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ÜäñâóÔ 100 ÂĆØČóÂóäÖòÕ Phase CTA 
ÿäöãÂÿØÅÚõÅÂóäÖòÕÚöĈè¬ó Smart prep. 
ÉóÂÚòĈÚäîÿèæóÉÚ×÷È 2 ÚóØöìæòÈÂóäÊöÕ
ëóäØ÷ÛäòÈëöÉ÷ÈØČóÂóäÖòÕîöÂÅäòĈÈìÚ÷ćÈÉñăÕ­
áóß CTA Delay ĀæñáóßÃîÈëóäØ÷ÛäòÈëö
ØöćîóÉâöÂóä leak îãú¬Õ­óÚÚîÂ Stent ØöćĂë¬
Ăì­Ýú­Ü¬èãØČóĂì­ØäóÛĀÚ¬ËòÕè¬óâöÿæøîÕ leak 
îîÂÚîÂ Stent ÉäõÈìäøîăâ¬ 
 
Ã­îÛ¬ÈËöĈ  
Ýú­Ü¬èãØöćăÕ­äòÛÂóääòÂêóìæîÕÿæøîÕĀÕÈ
ĂìÎ¬āÜ¬ÈßîÈØöćØäèÈîÂ 
  
Âóäëä­óÈáóß  

1. áóßØöćăÕ­ìæòÈÉóÂÂóäÖäèÉ
ÿîÂÌÿäã°ÅîâßõèÿÖîä°ÿÜĆÚáóß 
Axial 1.2-1.25 mm. Āæñ 5-7.5 
mm. 

2. ëä­óÈáóß MPR Āæñ MIP 
ëČóìäòÛÕúáóßĂÚĀÚèäñÚóÛ
Ö¬óÈąëóâóä×ÜäòÛâùâĀæñÅèóâ
ìÚóÃîÈáóßÖóâÖ­îÈÂóä 

3. 3. ëä­óÈáóß VR ÿÜĆÚÂóäĀëÕÈ
áóßÖóâÅ¬ó Histogram ØöćÖòĈÈăè­
ĀæñĀëÕÈîîÂĂÚÿÊÕëöØöćÖ¬óÈÂòÚ 
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Å¬óßóäóâõÿÖîä°ĂÚÂóäÖäèÉÿîÂÌÿäã°
ÅîâßõèÿÖîä°  
 Öòèîã¬óÈÕòÈÖóäóÈ 

Scan Setting 
120-140 
KVp   250-300 
mA 

ÂóäìóãĂÉ 
ìóãĂÉÿÃ­ó ÂæòĈÚĂÉ
ÚõćÈ 

Rotation time 0.5 sec 

Slice 
Thickness 

helical 1.2 - 1.25 
mm. 

Pitch 1.5 

Reconstruction 5-7 mm. 

ÃîÛÿÃÖ 
base of neck to 
celiac region 

IV contrast 
concentration 

320-370 mg/ml 

IV contrast 
volume 

80-100 ml 

flow rate 4 ml/sec 

scan 

precontrast 

smart prep CTA 

delay 2 mins CTA 

reconstruction 
technique 

phase CTA for 
Volume Rendering 

phase Delay for 
MIP 

 
ÂóäÿÖäöãâÖòèÝú­Ü¬èãÂ¬îÚÂóäÖäèÉĀæñÂóä
ÕúĀæìæòÈÂóäÖäèÉ  
  
ÂóäÿÖäöãâÖòèÂ¬îÚÂóäÖäèÉ 

1. Ăì­Ýú­Ü¬èãÈÕÚČĈóĀæñîóìóäîã¬óÈÚ­îã 
4-6 ËòćèāâÈÂ¬îÚØČóÂóäÖäèÉ ÿÚøćîÈÉóÂÖ­îÈ
ăÕ­äòÛÂóäÊöÕëóäØ÷ÛäòÈëö (Contrast 
Media) ÃÔñØČóÂóäÖäèÉ 
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2. Ýú­Ü¬èãØöćâöÜäñèòÖõāäÅÜäñÉČóÖòè ÿË¬Ú 
ìîÛìøÕ áúâõĀß­ āäÅăÖ ÿÛóìèóÚ ìäøîâö
ÜäñèòÖõĀß­îóìóäØñÿæĀæñëóäØ÷ÛäòÈëö 
ÅèäĀÉ­ÈßãóÛóæÜäñÉČóì­îÈÖäèÉĂì­ØäóÛ 
ÿßøćîäóãÈóÚĀßØã°ĂÚßõÉóäÔóÂóäĂË­ëóä
Ø÷ÛäòÈëö 

3. ÿÜæöćãÚĂë¬ËùÕÃîÈØóÈāäÈßãóÛóæ 
Āæñ×îÕÿÅäøćîÈÜäñÕòÛ 

4. ĀØÈÿÃĆâÿÜõÕìæîÕÿæøîÕÕČóÛäõÿèÔ
Ã­îßòÛĀÃÚÃ­óÈÃèó āÕãĂË­ Surflo 
No.18G  ÿßøćîÿÖäöãâĂÚÂóäÊöÕëóäØ÷ÛäòÈëö 
  
ÂóäÕúĀæÝú­Ü¬èãìæòÈÂóäÖäèÉ 

1. ìæòÈÂóäÖäèÉÿëäĆÉĂì­ëòÈÿÂÖîóÂóä
Āß­ëóäØ÷ÛäòÈëö ÿË¬Ú âöÖù¬âÚúÚĀÕÈ ÝøćÚ
æâßõê ÂóäìóãĂÉÝõÕÜÂÖõÅèäĀÉ­ÈĂì­
ØäóÛāÕãÕ¬èÚ ÿßäóñÉČóÿÜĆÚÖ­îÈăÕ­äòÛÂóä
äòÂêóÂ¬îÚÂæòÛÛ­óÚ 

2. ÕøćâÚČĈóÜäñâóÔ 1-2 æõÖä áóãĂÚ 24 
ËòćèāâÈ Āæ­èăÜÜòëëóèñØõĈÈÛ¬îãą ÿßøćîÿÜĆÚ
ÂóäÃòÛëóäØ÷ÛäòÈëöîîÂÉóÂä¬óÈÂóãØóÈ
Üòëëóèñ ĀæñäòÛÜäñØóÚîóìóäăÕ­
ÖóâÜÂÖõ 
  
ëäùÜ  
ÂóäÖäèÉ CTA Thoracic Aorta 

Post TEVAR ëóâóä×ØČóăÕ­āÕãßõÉóäÔó

Å¬óßóäóâõÿÖîä°Ăì­ÿìâóñëâ ëóâóä×ØČó
ÂóäÖäèÉÅæ­óãÂóäÖäèÉ CTA Thoracic 
Aorta ØòćèăÜ ÿßöãÈĀÖ¬Ö­îÈÿÂĆÛáóßĂÚ 
Phase ØöćÿìĆÚÿë­ÚÿæøîÕËòÕÿÉÚ Āæñ Phase 
Delay ÿßøćîÉñÕúè¬óâöÂóäăìæîîÂ Leakage 
ÚîÂ Stent ØöćĂë¬ăè­ĂÚìæîÕÿæøîÕìäøîăâ¬ 
áóßØöćăÕ­Ö­îÈëóâóä×ÚČóâóëä­óÈÿÜĆÚĀÚè
ĂÚäñÚóÛÖ¬óÈąÂòÚ äèâ×÷ÈáóßĀÛÛ 3 âõÖõ 
ĂÚÖîÚìæòÈÌ÷ćÈëóâóä×ĀëÕÈÝæĀæñË¬èã
ĂÚÂóäÖòÕëõÚĂÉäòÂêóÝú­Ü¬èã ĀæñâöÅèóâ
ÿëöćãÈĂÚÂóäÖäèÉÚ­îãÂè¬óÂóäÖäèÉÕ­èãèõÙö
îøćÚąäèâ×÷ÈÅ¬óĂË­É¬óãĂÚ ÂóäÖäèÉăâ¬ĀßÈ
ÿÂõÚăÜ 
  
ÛääÔóÚùÂäâ  

1. McGuinnes G, Naidich DP. 
Multislice computed tomogra- 
phy of the chest; In Silverman PM. 
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2. Rubin GD. Multislice imaging for 
three-dimensional examinations; In 
Silverman PM. Editor. Multislice 
computed tomogramphy. Lippingcott 
Williams wilkins, Philadelphia, 2002: 
p317-336 



JIRTN 2010 vol.4 no.1 
 

28 
 

3. Castaner E, Andreu M, Gallardo 
X, et al. CT in nontraumatic acute 
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Thoracic Endovascular Aortic Aneurysm 
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5. ÉùÒó éäöÿîöćãâ, ÖîÈî¬îÚ Ú­îãèòÓÚ°, 
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ÖäèÉèõÚõÉÊòãìæîÕÿæøîÕĀÕÈĂìÎ¬ØäèÈîÂ
Õ­èãÿîÂÌÿäã°ÅîâßõèÿÖîä°. èóäëóääòÈëö
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ÿØÅÚõÅÂóäÌ­îÚØòÛÿßøćîæÛáóßØóÈäòÈëöìæîÕÿæøîÕ 
Subtraction Technique in Angiography 

                                  
ÿîÂæóá  âóÚñÂõÉăßÛúæã°     èØ.Û. äòÈëöÿØÅÚõÅ 
ÂåÖÎó   ëóãéõèóÚÚØ°  èØ.Û. äòÈëöÿØÅÚõÅ 
ËòãèòÓÚ°  ÿËõÕÿÂöãäÖõÂùæ   èØ.Û. äòÈëöÿØÅÚõÅ 
èõÙèòË      ìâîìèòÈ        èØ.Û. äòÈëöÿØÅÚõÅ 

áóÅèõËóäòÈëöèõØãó  ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ  âìóèõØãóæòãâìõÕæ 
  
ÅČóÚČó  
ÿÅäøćîÈ Digital Subtraction 

Angiography (DSA) ÿÜĆÚÿÅäøćîÈÿîÂÌÿäã°Øöć
âößòÓÚóÂóäâóÿË¬ÚÿÕöãèÂòÛÿÅäøćîÈ 
Fluoroscopy āÕãĂË­ìæòÂÂóäĂì­äòÈëöÝ¬óÚ
îèòãèñØöćÖ­îÈÂóäÖäèÉĂÚÝú­Ü¬èãÖÂÂäñØÛ
ÂòÛÖòèìäøî îùÜÂäÔ°äòÛäòÈëö Ì÷ćÈØČóìÚ­óØöćäòÛ 
ĀæñÃãóãëòÎÎóÔØČóĂì­ÿÂõÕáóßĀëÕÈØöć
ÉîăÕ­ ĀÖ¬ÿÅäøćîÈ DSA ÉñÿÚ­ÚØöćÂóäÖäèÉ
äñÛÛìæîÕÿæøîÕÃîÈä¬óÈÂóãÿÜĆÚìæòÂîòÚ
ăÕ­ĀÂ¬ ìæîÕÿæøîÕëâîÈ ìæîÕÿæøîÕæČóÖòè 
ĀæñäãóÈÅ° ÿÅäøćîÈÕòÈÂæ¬óèâöÿÅäøćîÈâøîßõÿéê
ĂÚÂóäÜäòÛĀÂ­ăÃáóßØöćăÕ­ÉóÂÂóäÖäèÉ
Ăì­âö ÅùÔáóßëČóìäòÛÂóäèõÚõÉÊòãāäÅăÕ­Õö 
āÕãÿÊßóñîã¬óÈãõćÈÿØÅÚõÅÂóäÌ­îÚØòÛÿßøćî
æÛáóßĂÚë¬èÚØöćăâ¬Ö­îÈÂóäîîÂØöć ÿäöãÂè¬ó 
Subtraction 
  
 

ìæòÂÂóäĀæñÿìÖùÝæ  
ÿÚøćîÈÉóÂÿÅäøćîÈ DSA ßòÓÚó

ä¬èâÂòÚäñìè¬óÈÿØÅāÚāæãöÕ­óÚ
ÅîâßõèÿÖîä°ÂòÛÿÅäøćîÈÿîÂÌÿäã°ÿÃ­óÕ­èãÂòÚ 
ÿßøćîÿßõćâÜäñëõØÙõáóßÂóäØČóÈóÚÃîÈ
ÿÅäøćîÈÿîÂÌÿäã°ĀæñÂóäÖäèÉèõÚõÉÊòãāäÅ 
ÿÜĆÚÂóäæÕÃòĈÚÖîÚÂóäÖäèÉ äñãñÿèæóØöć
ĂË­ äèâØòĈÈÅ¬óĂË­É¬óãÖ¬óÈą ĂÚÂóäÖäèÉ 
ÿÂĆÛĀæñë¬ÈÝ¬óÚÃ­îâúæăÕ­äèÕÿäĆè Ì÷ćÈÂóäØČó 
Subtraction ÚòÛÿÜĆÚìÚ÷ćÈÝææòßÙ°ÉóÂÂóä
ĂË­āÜäĀÂäâÅîâßõèÿÖîä°ĂÚÃòĈÚÖîÚÂóä
ÜäòÛĀÖ¬ÈĀæñ ĀëÕÈáóßØöćÝ¬óÚ
ÂäñÛèÚÂóäÌ­îÚØòÛáóßîã¬óÈëâÛúäÔ° 
ØČóĂì­ăÕ­áóßìæîÕÿæøîÕØöćËòÕÿÉÚ āÕãăâ¬âö
ë¬èÚÃîÈÂäñÕúÂ ĀæñÿÚøĈîÿãøćîØöćîãú¬äîÛą 
ÿìæøîîãú¬ ÕòÈÚòĈÚÝú­ÜÐõÛòÖõÈóÚÕ­óÚÚöĈÅèä
é÷Âêó×÷ÈÿØÅÚõÅĀæñèõÙöÂóäĂÚÂóäØČó 
Subtraction ÕòÈÂæ¬óè ÿßøćîĂì­ÿÂõÕÅèóâ
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ÿÃ­óĂÉèõÙöÂóäĀæñëóâóä×ĂË­ÈóÚÿÅäøćîÈăÕ­
îã¬óÈâöÜäñëõØÙõáóß ăÕ­ëúÈëùÕ 
  
ÅČóÉČóÂòÕÅèóâ  
Â¬îÚÉñØäóÛ×÷ÈÿØÅÚõÅÖ¬óÈą 

ÿßøćîĂì­ÿÂõÕÅèóâÿÃ­óĂÉÖäÈÂòÚ ÅèäØäóÛ
ÅČóÚõãóâÃîÈÅČóÖ¬îăÜÚöĈ 
áóßÿÚÂóØöà (Negative image) 
ìâóã×÷È áóß×¬óãäòÈëöØòćèăÜØöćĀëÕÈ
æòÂêÔñáóßÂäñÕúÂÿÜĆÚëöÃóè îóÂóéÿÜĆÚ
ëöÕČó 
áóßāÜÌõØöà (Positive image) 
ìâóã×÷È áóßØöćĀëÕÈæòÂêÔñÖäÈÂòÚÃ­óâ
ÂòÛáóßÿÚÂóØöà 
áóßâóë ìäøî ëČóÿÚóÖ­ÚĀÛÛ (Mask 

image) ìâóã×÷È áóß×¬óãáóßĀäÂØöćÿÜĆÚ
áóßÃîÈîèòãèñĂÚÛäõÿèÔØöćÖ­îÈÂóäÖäèÉ
Ì÷ćÈÉñÖ­îÈÂäñØČó Â¬îÚÂóäÊöÕëóäØ÷ÛäòÈëö
ÿÃ­óăÜĂÚîèòãèñØöćÖ­îÈÂóäÖäèÉ áóßÚöĈÉñ
ÿÜĆÚáóßØöćÉñÚČóâóĂË­ĂÚÂóäÌ­îÚØòÛÂòÛ
áóßØöćâöÂóäÊöÕëóäØ÷ÛäòÈëöÿÃ­ó ăÜ ÿßøćîÿÜĆÚ
ÂóäæÛĂÚÛäõÿèÔØöćÿìâøîÚÂòÚäñìè¬óÈáóß
Øöćăâ¬âöëóäØ÷ÛäòÈëöÂòÛáóßØöć âöëóäØ÷ÛäòÈëö
ĂÚîèòãèñÚòĈÚ ØČóĂì­ëóâóä×âîÈÿìĆÚë¬èÚ
ØöćÖ­îÈÂóä ÿË¬Ú âîÈÿìĆÚÿÊßóñë¬èÚÃîÈ
ìæîÕÿæøîÕÿØ¬óÚòĈÚ 

áóßëóäØ÷ÛäòÈëö (Contrast media 
image) ìâóã×÷È áóßØöćâöÂóäÊöÕëóäØ÷Û
äòÈëöÿÃ­óăÜĂÚîèòãèñØöćÖ­îÈÂóäÖäèÉ 
áóßÌòÛĀØäÂËòćÚ (Subtraction 

image) ìâóã×÷È áóßìæîÕÿæøîÕØöćÿìĆÚ
ËòÕÿÉÚÃ÷ĈÚìæòÈÂóäÊöÕëóäØ÷ÛäòÈëö 
ìæòÈÉóÂÝ¬óÚāÜäĀÂäâÂóäÌ­îÚØòÛáóß 
Ì÷ćÈË¬èãĂì­ÿìĆÚáóßÂóäÖäèÉØöćäèÕÿäĆèÃ÷ĈÚ 
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ÿØÅÚõÅÂóäÌ­îÚØòÛÿßøćîæÛáóß 
(Subtraction Technique) 
        âö 4 ÃòĈÚÖîÚÕ­èãÂòÚÕòÈÚöĈ 
1. ÂóäÌ­îÚØòÛÿßøćîæÛáóßĀÛÛëČóÿÚó
Ö­ÚÊÛòÛ (Mask Subtraction) 
        ÿÚøćîÈÉóÂÂóäÌ­îÚØòÛÿßøćîæÛáóßÕ­èã
èõÙöÕòÈ Âæ¬óèâöØòĈÈÿØÅÚõÅØöćØČóÕ­èãâøîĀæñ
ÿÅäøćîÈ Ì÷ćÈâöèõÙöÂóäÅæ­óãÂòÚÿßöãÈĀÖ¬ÂóäæÛ
áóßÕ­èãÿÅäøćîÈÉñĂË­äñÛÛÅîâßõèÿÖîä°âó 
Ë¬èãĂÚØùÂÃòĈÚÖîÚ É÷ÈÃîîÙõÛóãÕ­èãèõÙöØČó
Õ­èãâøî ÿßøćîĂì­ÿÃ­óĂÉãõćÈÃ÷ĈÚ 
          1.1 ×¬óãáóßäòÈëöØòćèăÜÃîÈîèòãèñ
Ö­ÚĀÛÛØöćÖ­îÈÂóäÖäèÉ (Original image) 
          1.2 ÚČóáóßÖ­ÚĀÛÛ (Original 
image) âóØČóëČóÿÚóÖ­ÚĀÛÛ (Mask image) 
āÕãÚČóáóßÖ­ÚĀÛÛÜäñÂÛÂòÛàõæ°âÌòÛ
ĀØäÂËòćÚ (Subtraction film) Ý¬óÚĀëÈ
ÿìÚøîâ¬èÈ (Ultraviolet) ÖóâäñãñÿèæóØöć
ßîÿìâóñ (1-2 èõÚóØö Ã÷ĈÚÂòÛÅèóâÕČóÃîÈ
áóßÖ­ÚĀÛÛ) ÉóÂÚòĈÚÚČóàõæ°âÌòÛĀØäÂËòćÚ
ăÜÝ¬óÚÂäñÛèÚÂóäæ­óÈàõæ°â áóßØöćăÕ­Éñ
âöæòÂêÔñÖäÈÂòÚÃ­óâÂòÛàõæ°âÖ­ÚÊÛòÛ Åøî 
æòÂêÔñÃîÈáóßëČóÿÚóÖ­ÚĀÛÛÿÜĆÚāÜÌõ
Øöà áóßÂäñÕúÂÿÜĆÚëöÕČó îóÂóéÿÜĆÚëöÃóè 
          1.3 ÿæøîÂáóßØöćâöÂóäÊöÕëóäØ÷ÛäòÈëö 
(Contrast media image) ØöćăÕ­ÉóÂÂóäÖäèÉ

āÕãØ¬óÃîÈÝú­Ü¬èãÖ­îÈîãú¬ĂÚæòÂêÔñ
ÿÕöãèÂòÛáóßÖ­ÚĀÛÛØùÂ ÜäñÂóä 
          1.4 ÚČóáóßëČóÿÚóÖ­ÚĀÛÛ, áóßØöćÊöÕ
ëóäØ÷ÛäòÈëö, àõæ°âÌòÛĀØäÂËòćÚ âó
ÜäñÂîÛÂòÚ āÕãÖ­îÈèóÈÌ­îÚØòÛÂòÚßîÕö 
ÚČóăÜÝ¬óÚĀëÈÿìÚøîâ¬èÈ (Ultraviolet) 
ĀæñÝ¬óÚÂäñÛèÚÂóäæ­óÈàõæ°â Ì÷ćÈÉñÿìĆÚ
áóßìæîÕÿæøîÕËòÕÿÉÚÃ÷ĈÚ ĀæñÃÉòÕë¬èÚØöć
ăâ¬Ö­îÈÂóä ÿË¬ÚÂäñÕúÂ ĀæñÿÚøĈîÿãøćîØöćîãú¬
äîÛą îîÂăÜ 
          ÉñÿìĆÚăÕ­è¬óÂóäÌ­îÚØòÛÿßøćîæÛáóß
ĀÛÛëČóÿÚóÖ­ÚÊÛòÛÉñÿÜĆÚÂóä×¬óãáóßÅ¬ó
ÿÕöãè ÖæîÕÂóäÖäèÉ ëñÕèÂ È¬óãÖ¬îÂóä
ØČó ĀÖ¬×­óÝú­Ü¬èãÿÅæøćîÚăìèäñìè¬óÈÖäèÉ
ÉñØČóĂì­ăÕ­áóßăâ¬ËòÕÿÉÚ 
2. ÂóäÌ­îÚØòÛÿßøćîæÛáóßÕ­èãßæòÈÈóÚ 
(Energy subtraction) 
ÿÜĆÚÿØÅÚõÅØöćĂË­ßæòÈÈóÚ 2 Å¬ó ÉóÂ

Āìæ¬ÈÂČóÿÚõÕăàà­óØöćâöéòÂã°ăàà­óëúÈ Ì÷ćÈ
ëóâóä×ÿÜæöćãÚéòÂã°ăàà­óăÕ­îã¬óÈäèÕÿäĆè
ä¬èâÂòÛĀÝ¬ÚÂäîÈäòÈëöëîÈËÚõÕÅøî 
îñæúâõÿÚöãâìÚóÜäñâóÔ 4 âõææõÿâÖä 
ØîÈĀÕÈìÚó 2 âõææõÿâÖä èóÈëæòÛÂòÚÛÚ
æ­îìâùÚÃèóÈæČóäòÈëöăè­ Āæ­èîóéòãÜÐõÂõäõãó
ØóÈāàāÖîõÿæÅÖõÂ ÃîÈÂäñÕúÂÿÚøĈîÿãøćî 
ĀæñăîāîÕöÚĂÚÿë­ÚÿæøîÕØöćâöÅèóâ
ĀÖÂÖ¬óÈÂòÚ Ì÷ćÈèõÙöÂóäÕòÈÂæ¬óèÉñË¬èãæÕ
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áóßØöćÿÂõÕÉóÂÂóäÿÅæøćîÚăìèÃîÈÝú­Ü¬èãăÕ­
ÛóÈ ë¬èÚĀÖ¬îóÉÉñæÛáóßÂäñÕúÂîîÂăÕ­
ăâ¬ìâÕ îóÉâîÈÿìâøîÚáóßäÛÂèÚăÕ­ 
 

3. ÂóäÌ­îÚØòÛÿßøćîæÛáóßĀÛÛË¬èÈÿèæó
Ö¬óÈÂòÚ (Time Interval Different: TID) 
ÿÜĆÚÿØÅÚõÅÂóäÖäèÉāÕãÂóäÂČóìÚÕ
áóßëČóÿÚóÖ­ÚĀÛÛ ÿÜĆÚËùÕØöćâöÉČóÚèÚØöć
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ĀÚ¬ÚîÚ ĀÖ¬âöäñãñÿèæóØöćĀÖÂÖ¬óÈÂòÚâó
Ì­îÚØòÛÂòÚÿÜĆÚË¬èÈą  ÿË¬Ú ËùÕØöćìÚ÷ćÈ
ÜäñÂîÛÕ­èãáóßÖòĈÈĀÖ¬áóßØöć (1-3) ËùÕØöć
ëîÈÜäñÂîÛÕ­èãáóßØöć (8-10) ÿâøćîâöÂóä
Ì­îÚØòÛÉñÚČóáóßËùÕØöćìÚ÷ćÈÂòÛËùÕØöćëîÈ
âóÌ­îÚØòÛÂòÚÖóâæČóÕòÛ Ì÷ćÈèõÙöÚöĈăâ¬Å¬îã
Úõãâ ÿÚøćîÈÉóÂÖ­îÈØČóìæòÈÉóÂÿëäĆÉëõĈÚÂóä
ÖäèÉĀæ­è ĀæñâòÂĂË­ÂòÛÂóäÖäèÉîèòãèñØöć

âöÂóäÿÅæøćîÚăìè ÿË¬ÚìòèĂÉ ìäøîÖ­îÈØČó
ÂóäÌ­îÚØòÛáóßÿßøćîĀÂ­ăÃáóßØöćăâ¬ËòÕÿÉÚ
ÉóÂÂóäÖäèÉĂÚË¬èÈÿèæóØöć Ýú­Ü¬èã
ÿÅæøćîÚăìèÃÔñÖäèÉ 
4. ÂóäÌ­îÚØòÛÿßøćîæÛáóßëîÈÿØÅÚõÅ 
(Hybrid subtraction) 
ÿÜĆÚÿØÅÚõÅØöćÚČóÿîóÿØÅÚõÅÂóäÌ­îÚØòÛ
ÿßøćîæÛáóßÕ­èãßæòÈÈóÚĀæñÿØÅÚõÅÂóä 
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 Ì­îÚØòÛÿßøćîæÛáóßĀÛÛëČóÿÚóÖ­ÚÊÛòÛ
âóäèâÂòÚÿßøćîÚČóë¬èÚØöćÕöâóĂË­ÜäñāãËÚ°
ăÕ­ Åøî áóßØöćâöë¬èÚäÛÂèÚÉóÂÂóä
ÿÅæøćîÚăìèÃîÈÝú­Ü¬èã×úÂÃÉòÕăÜÕ­èãÂóä
æÛáóßÕ­èã ßæòÈÈóÚØöćÖ¬óÈÂòÚ Āæñáóß
äÛÂèÚØöćÿÂõÕÉóÂÂäñÕúÂ×úÂÃÉòÕÕ­èãÂóä
æÛáóßĀÛÛëČóÿÚóÖ­ÚÊÛòÛ 
  
ëäùÜ 
     ÜòÉÉùÛòÚÝæõÖáòÔÒ°ÃîÈÿÅäøćîÈÿîÂÌÿäã° 
DSA ÿÂøîÛØùÂÛäõêòØ æ­èÚÚČóäñÛÛ
ÅîâßõèÿÖîä°ÿÃ­óâóĂË­ÈóÚÜäñâèæÝæ āÕã
ÂóäÿßõćâāÜäĀÂäâÖ¬óÈą ØČóĂì­
ÿÅäøćîÈÿîÂÌÿäã°âöÜäñëõØÙõáóßĂÚÂóäĂË­
ÈóÚâóÂÃ÷ĈÚØòĈÈĂÚÕ­óÚÃîÈÂóäÅèÛ Åùâ
ÿÅäøćîÈÿîÂÌÿäã° ÃÔñÜÐõÛòÖõÈóÚ Āæñ
ÂäñÛèÚÂóääòÛëòÎÎóÔÉÚ×÷ÈÿØÅÚõÅÂóä
ëä­óÈáóßØöćÖ­îÈÂóääóãæñÿîöãÕÃîÈìæîÕ 
ÿæøîÕÿßöãÈîã¬óÈÿÕöãè āÕãîóéòãāÜäĀÂäâ
ÂóäÌ­îÚØòÛÿßøćîæÛáóß (Subtraction 
Technique) Ö¬óÈą ÕòÈÂæ¬óèâóÃ­óÈÖ­Ú ìäøî
ßòÓÚóÖ¬îăÜîã¬óÈăâ¬âöØöćëõĈÚëùÕØòĈÈÚöĈÿßøćî
ÜäñāãËÚ°Ö¬îÂóäÖäèÉèõÚõÉÊòã ìäøîÂóä
äòÂêóāäÅÖ¬óÈą  âöÅèóâ×úÂÖ­îÈĀâ¬ÚãČó
ãõćÈÃ÷ĈÚ ÕòÈÚòĈÚÿÉ­óìÚ­óØöćÝú­ÜÐõÛòÖõÈóÚÉ÷ÈÅèä

é÷Âêó ĀæñÿäöãÚäú­ĂÚāÜäĀÂäâÖ¬óÈą ÃîÈ
ÿÅäøćîÈÿîÂÌÿäã° DSA ÿßøćîĂì­ÿÂõÕÜäñāãËÚ°
ëúÈëùÕĂÚÂóäÜÐõÛòÖõÈóÚ 
  
ÿîÂëóäî­óÈîõÈ  

1. ÿßËäóÂä  ìóÎßóÚõËã°, îùÜÂäÔ°
ëä­óÈáóßØóÈäòÈëö, ßõâß°ÅäòĈÈØöć 2 
: 2548 

2. Dowsett DJ. Kenny PA.and 
R.Johnston E. Digital 
Fluoroscopy (DF) and Digital 
Subtraction Angiography 
(DSA). The Physics of 
Diagnostic Imaging. London 
:Chapman : 1998 

3. Bushong SC. Digital X-ray 
Imaging.ST Louis:Mosby:2001 
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ĀÚèØóÈÜÐõÛòÖõĂÚÂóäÿÖäöãâìòÖ×ÂóäØóÈäòÈëöèõØãóìæîÕÿæøîÕĂÚÝú­Ü¬èãÊùÂÿÊõÚ 
: ÂóäÿÜäöãÛÿØöãÛÿËõÈäñÛÛÂóäÉòÕÂóä 

Guideline for emergency angiogram setting : comparative chain management 
èõËùÕó ëõäõÿâÙóÙāÚÜÂäÔ°       èØ.Û.äòÈëöÿØÅÚõÅ 
èóØõÖ Åù­âÊóãó                   èØ.Û.äòÈëöÿØÅÚõÅ 

áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
  
ìÚ¬èãäòÈëöèõØãóìæîÕÿæøîÕ 

ëóÃóèõËóäòÈëöèõÚõÉÊòã áóÅèõËóäòÈëöèõØãó 
ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ ăÕ­
ÂČóìÚÕÿÂÔÒ°áóèñÊùÂÿÊõÚăè­ĂÚÜö 2551 
ăÕ­ĀÂ¬ 
áóèñÊùÂÿÊõÚĂÚÝú­Ü¬èãìæîÕÿæøîÕ 
ăÕ­ĀÂ¬ Ýú­Ü¬èãìæîÕÿæøîÕäñÛÛÜäñëóØ 
Emergency Level 1   ìâóã×÷ÈÝú­Ü¬èãØöć
Ö­îÈØČóÂóäÖäèÉèõÚõÉÊòãĀæñ/ìäøîäòÂêó
Õ­èãèõÙöÂóäØóÈäòÈëö ä¬èâäòÂêó áóãĂÚ 24 
ËòćèāâÈ ăÕ­ĀÂ¬  áóèñìäøîāäÅÕòÈÖ¬îăÜÚöĈ 

- Subarachnoid Hemorrhage 
- Active Epistaxis even 

uncontrolled by conventional treatment 
- Vascular Injuries of Head and 

Neck region with active bleeding 
- Thrombolysis in Acute Stroke 

(consider treatment within 6 hrs. after 
onset) 

  

Ýú­Ü¬èãìæîÕÿæøîÕäñÛÛæČóÖòè Emergency 
Level 1   ìâóã×÷ÈÝú­Ü¬èãØöćÖ­îÈØČóÂóäÖäèÉ
èõÚõÉÊòãĀæñ/ìäøîäòÂêóÕ­èãèõÙöÂóäØóÈäòÈëö
ä¬èâäòÂêóáóãĂÚ 24 ËòćèāâÈăÕ­ĀÂ¬áóèñ
ìäøîāäÅÕòÈÖ¬îăÜÚöĈ 

- Uncontrolled Hemoptysis 
- Ruptured Hepatoma 
- Active G.I tract Bleeding 
- Vascular Injuries with active 

bleeding 
 
āÕãăÕ­âöÂóääèÛäèâÿßøćîÂóäĀÉÂĀÉÈÂóä
ÕúĀæ Ýú­Ü¬èãÊùÂÿÊõÚìäøîÿä¬ÈÕ¬èÚÿìæ¬óÚöĈ
îã¬óÈÿÜĆÚäñÛÛāÕã ÖîÈî¬îÚ Ú­îãèòÓÚ°
ĀæñÅÔñĂÚÜö 2552 Ì÷ćÈÚČóÿëÚîè¬óÝú­Ü¬èã
ÊùÂÿÊõÚØóÈäòÈëöä¬èâäòÂêóĂÚÜö 2551 ÃîÈ
āäÈßãóÛóæéõäõäóËØòĈÈĂÚĀæñÚîÂÿèæó 
äèâ 237 äóã ĀãÂÿÜĆÚÂæù¬âìòÖ×ÂóäØóÈ
äòÈëöèõØãóìæîÕÿæøîÕäñÛÛÜäñëóØâö 51 
äóã ìòÖ×ÂóäØóÈäòÈëöèõØãóìæîÕÿæøîÕ
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ë¬èÚæČóÖòè âö 75 äóã ĀæñìòÖ×ÂóäØóÈÕ­óÚ 
Non-Vascular IR ÉČóÚèÚ 111 äóã āÕãÅõÕ
ÿÜĆÚ 13.59% ÃîÈÝú­Ü¬èãØöćâóäòÛÛäõÂóä
ØòĈÈìâÕ 1743 äóã 
ÂóäĂì­ÛäõÂóäìòÖ×ÂóäØóÈäòÈëöä¬èâ

äòÂêóÚîÂ ÿèæóäóËÂóä ìäøîĂÚÂäÔö
ÊùÂÿÊõÚÚòĈÚÿÜĆÚÃòĈÚÖîÚØöćÖ­îÈâöÂóä
äñâòÕäñèòÈĀæñÖäèÉëîÛÅèóâ×úÂ Ö­îÈ
ÿßøćîĂì­ÿÂõÕÜäñëõØÙõáóßĂÚÂóäÕČóÿÚõÚÂóä
ĀæñÜ­îÈÂòÚÅèóâÅæóÕÿÅæøćîÚÖ¬óÈą āÕã
ÉñÖ­îÈâöÂóäé÷ÂêóÿÜäöãÛÿØöãÛÃòĈÚÖîÚ
ÃîÈë×óÛòÚØóÈÂóäĀßØã°ĀÖ¬æñĀì¬ÈĀæñ
ØČó ÂóäÜäòÛÜäùÈäñÛÛÃîÈÖòèÿîÈĂì­âö
ÅèóâÅæ¬îÈÖòèĀæñÈ¬óãÖ¬îÂóäÜÐõÛòÖõ 
ìÚ¬èãäòÈëöèõØãóìæîÕÿæøîÕ ëóÃóèõËóäòÈëö
èõÚõÉÊòã áóÅèõËóäòÈëöèõØãó ÅÔñ
ĀßØãéóëÖä°éõäõäóËßãóÛóæăÕ­ØČóÂóä
ÜäòÛÜäùÈäñÛÛâóîã¬óÈÖ¬îÿÚøćîÈÝ¬óÚ
ÂäñÛèÚ ÂóäëóÚÿëèÚó (dialogue) 
ä¬èâÂòÚäñìè¬óÈĀßØã° ÚòÂäòÈëöÂóäĀßØã° 
ĀæñßãóÛóæ ĀæñÝú­ÿÃöãÚăÕ­ØČóÂóäé÷Âêó
ÿÜäöãÛÿØöãÛ (benchmarking) ÂòÛäñÛÛ
ÃîÈë×óÛòÚØóÈÂóäĀßØã°ĂÚÖ¬óÈÜäñÿØé 
ăÕ­ĀÂ¬ ë×óÛòÚÜäñëóØèõØãóĀì¬ÈËóÖõ 
ÜäñÿØéëõÈÅāÜä° ĀæñāäÈßãóÛóæĀì¬È
âìóèõØãóÅòÚãóÈ ÜäñÿØéÿÂóìæöĂÖ­ 
(Chng, 2007, Kwang 2007) ÿßøćîĂì­ăÕ­

äñÛÛÂóäØČóÈóÚØöćîãú¬ĂÚâóÖäÑóÚÿÕöãèÂòÚ 
āÕãâöÃòĈÚÖîÚĂÚÂóääòÛÝú­Ü¬èãëČóìäòÛäòÈëö
ÿØÅÚõÅÿßøćîãøÚãòÚÂóäÜäñëóÚÈóÚÂòÛ ØóÈ
ĀßØã°äòÈëöèõØãóĂÚÜòÉÉùÛòÚ ăÕ­ĀÂ¬ 
1. ÂóääñÛùÖòèÝú­Ü¬èã 

1)    ëîÛØèÚËøćî ìâóãÿæÃ
āäÈßãóÛóæÃîÈÝú­Ü¬èã  ë×óÚØöćìîÝú­Ü¬èã
ìäøîÝú­Ü¬èãÚîÂ äèâăÜ×÷ÈìâóãÿæÃ
āØäéòßØ°ÿßøćîÂóäÖõÕÖ¬îÜäñëóÚÈóÚ 

2)       ÜäñÿáØÃîÈìòÖ×Âóä 
2. ÂóäÿÖäöãâÖòèÝú­Ü¬èã 

1)    ÂóäÖäèÉëîÛè¬óÝú­Ü¬èãĂË­ëõØÙõċ
îñăä  ÜäñÿâõÚĀæñë¬ÈÝ¬óÚëõØÙõċĀÂ¬
Ýú­îČóÚèãÂóäāäÈßãóÛóæäòÂêóÂóäÚîÂ
ÿèæóäóËÂóä  äèâăÜ×÷ÈÜäñÿáØÂóäĂË­
ëõØÙõċÿË¬Ú É¬óãÿîÈ ÿÛõÂÉ¬óãÖäÈ ìæòÂÜäñÂòÚ
ëùÃáóß (Universal Coverage)  ÜäñÂòÚ
ËöèõÖ ìäøîĂË­ÂîÈØùÚÜäñÂòÚëòÈÅâ 

2)       Contrast media ĂË­ËÚõÕĂÕ 
ÅèóâÿÃ­âÃ­ÚÿØ¬óăä Ýú­Ü¬èãâöäñÕòÛ
creatinine level ÿØ¬óăìä¬ 

3)       ĂÚìòÖ×ÂóäÚòĈÚÝú­Ü¬èãÉČóÿÜĆÚÖ­îÈ
Õâãóìäøîăâ¬ ìóÂÉČóÿÜĆÚÖ­îÈØČóÂóäÖõÕÖ¬î
ØöâÕâãó 
3. ÂóäÜäñëóÚÂòÛØóÈĀßØã°ÿÉ­óÃîÈăÃ­ 

1)    ĀÉ­ÈĀßØã°ÿÉ­óÃîÈăÃ­ÿßøćîĀÉ­È
Ýú­Ü¬èã ĀæñÎóÖõ×÷Èë¬èÚÿÂõÚØöćÿÛõÂăâ¬ăÕ­  
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ÿË¬Ú diagnosis ÜäñâóÔ 5000 ÛóØ ìóÂ
ÿÜĆÚìòÖ×ÂóäîùÕìæîÕÿæøîÕë¬èÚÿÂõÚ
ÜäñâóÔ10000 ÛóØ ÂäÔöăâ¬ëóâóä×
ËČóäñë¬èÚÿÂõÚ ×­óÚîÂÿèæóäóËÂóäÃîËøćî/
ìâóãÿæÃāØäéòßØ° Øöćîãú¬ØöćÖõÕÖ¬îăÕ­ÿßøćîĂì­ 
ÖõÕÖ¬îÿÉ­óìÚ­óØöćÞ¬óãÂóäÿÈõÚĂÚÿèæóäóËÂóä 

2)    ãČĈóÿÖøîÚìîÝú­Ü¬èãĂì­ÿÖäöãâÖòè
Ýú­Ü¬èãĂì­×úÂÖ­îÈ ÿË¬Ú perineum shaving 
ÂóäĂë¬ Foley catheter ÂäÔöÝú­Ü¬èãÖ­îÈÕâ
ãó ãóĀæñëóäÚČĈóØöćÉČóÿÜĆÚÖ­îÈÚČóâóÉóÂ
ØóÈìîÝú­Ü¬èãĀæ­èĀÖ¬ËÚõÕìòÖ×Âóä  ĂÛ
request ØöćæÈæóãâøîËøćîĀßØã°ØöćËòÕÿÉÚ 

3)    ĀÉ­ÈÿèæóÿÖäöãâì­îÈÖäèÉĀæñ
îùÜÂäÔ° ÜäñâóÔ 30 ÚóØö 
   
ÉóÂ management chain ÃîÈìÚ¬èã

äòÈëöèõØãóìæîÕÿæøîÕ äß.éõäõäóË ÉñßÛè¬ó
äñÛÛÂóäÉòÕÂóäÝú­Ü¬èãÊùÂÿÊõÚâö 5 ÃòĈÚÖîÚ 
Ì÷ćÈÖ­îÈâöÂóäØèÚäñÛÛÌČĈóăÜâóÿßøćîÅèóâ
×úÂÖ­îÈ ÂóäÜäñëóÚÈóÚîãú¬äñìè¬óÈ 10-20 
ÚóØö ĀæñāÕãÿÊæöćãÉñÖ­îÈĂË­ÿèæóÜäñâóÔ 
1 Ëâ ÿßøćîÿÖäöãâÂóäÖäèÉäòÂêóÊùÂÿÊõÚ 
ÃÔñÿÕöãèÂòÚãòÈÖ­îÈÜäñëóÚÂòÛØöâÕâãó
×÷ÈÿèæóØöćëóâóä×Ăì­ÛäõÂóäăÕ­ ìóÂÝú­Ü¬èã
ÉČóÿÜĆÚÖ­îÈÕâãó ìäøîÝú­Ü¬èãĂë¬Ø¬îË¬èã
ìóãĂÉ Ì÷ćÈîóÉØČóĂì­äñÛÛæ¬óË­óăÜîöÂăÕ­ 
ÿßäóñè¬óÖ­îÈäîÅõèÉóÂØöâÕâãóÌ÷ćÈ

äòÛÝõÕËîÛÂóäÕâãóÊùÂÿÊõÚÃîÈØòĈÈ
āäÈßãóÛóæ ÃÔñÿÕöãèÂòÚìóÂâöÂóä
Ăì­ÛäõÂóäÊùÂÿÊõÚØóÈäòÈëöèõØãóìæîÕÿæøîÕ
îãú¬Āæ­è Ýú­Ü¬èãäóã×òÕăÜÂĆÉñÖ­îÈäîÉÚÂè¬ó
Ýú­Ü¬èãäóãÿÕõâÉñÿëäĆÉ ÿÚøćîÈÉóÂâöØöâ
Ăì­ÛäõÂóäÿßöãÈ 1 Øöâ 
ëČóìäòÛ chain management ÃîÈ

ë×óÛòÚÜäñëóØèõØãóĀì¬ÈËóÖõ ÜäñÿØé
ëõÈÅāÜä° ÉñßÛè¬óäñÛÛÂóäÉòÕÂóäÝú­Ü¬èã
ÊùÂÿÊõÚâö 4 ÃòĈÚÖîÚ āÕãăâ¬Ö­îÈÖäèÉëîÛ
ëõØÙõċ ÿÚøćîÈÉóÂÜäñËóËÚËóèëõÈÅāÜä°ØùÂ
ÅÚâöÜäñÂòÚëùÃáóßÃîÈäòÑ  Âóä
ÜäñëóÚÈóÚîãú¬äñìè¬óÈ 10-20 ÚóØö 
ÿÚøćîÈÉóÂÂóäĂì­ÛäõÂóäÿÜĆÚäñÛÛÂóäÕúĀæ
ä¬èâ 5 āäÈßãóÛóæ Ì÷ćÈÖ­îÈäòÛÜä÷Âêó
Ýú­Ü¬èãÊùÂÿÊõÚÉóÂØòĈÈ 5 āäÈßãóÛóæ 
îã¬óÈăäÂĆÖóâāÕãÿÊæöćãÉñÖ­îÈĂË­ÿèæó
ÜäñâóÔ 30 ÚóØöÿßøćîÿÖäöãâÂóäÖäèÉ
äòÂêóÊùÂÿÊõÚ Ì÷ćÈìóÂÝú­Ü¬èãë¬ÈâóÉóÂ
āäÈßãóÛóæîøćÚ ÂóäÜäñëóÚä×ßãóÛóæ
ÿÜĆÚìÚ­óØöćÃîÈāäÈßãóÛóæÖ­ÚÿäøćîÈ  ĀÖ¬
ÿÚøćîÈÉóÂÃÚóÕÃîÈßøĈÚØöćÿÂóñÌ÷ćÈâöÃÚóÕ
ÿæĆÂ ØČóĂì­ÂóäÅâÚóÅâäèÕÿäĆè ÜòÎìó
Åèóâæ¬óË­óÉ÷Èâöăâ¬âóÂÚòÂëČóìäòÛ chain 
management ÃîÈāäÈßãóÛóæĀì¬Èâìó
èõØãóÅòÚãóÈ ÜäñÿØéÿÂóìæöĂÖ­ ÉñßÛè¬ó
äñÛÛÂóäÉòÕÂóäÝú­Ü¬èãÊùÂÿÊõÚâö 4 ÃòĈÚÖîÚ 
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ÿË¬ÚÿÕöãèÂòÚÂòÛë×óÛòÚÜäñëóØèõØãó
Āì¬ÈËóÖõ ÜäñÿØéëõÈÅāÜä° āÕãăâ¬Ö­îÈ
ÖäèÉëîÛëõØÙõċ ÿÚøćîÈÉóÂÂÏìâóãÿÂóìæö
Ăì­ëõØÙõØùÂÅÚăÕ­äòÛÂóäÛäõÂóäÕ­óÚ
ëùÃáóßÃîÈäòÑ ÂóäÜäñëóÚÈóÚÜäñâóÔ 
10  ÚóØö ÿÚøćîÈÉóÂÿÜĆÚāäÈßãóÛóæ
âìóèõØãóæòã ëâóËõÂØöâĂì­ÛäõÂóäËÚõÕ on 
call ĀæñÖ­îÈÿÕõÚØóÈÉóÂÛ­óÚßòÂâóãòÈ
āäÈßãóÛóæ  îã¬óÈăäÂĆÖóâāÕãÿÊæöćã
ÉñÖ­îÈĂË­ÿèæóÜäñâóÔ 30 ÚóØö · 1 Ëâ. 
ÿßøćîÿÖäöãâÂóäÖäèÉäòÂêóÊùÂÿÊõÚ 
āÕãëäùÜäñÛÛÂóäĂì­ÛäõÂóäÝú­Ü¬èã

ÊùÂÿÊõÚØóÈ äòÈëöèõØãóìæîÕÿæøîÕÃîÈ
ìÚ¬èãäòÈëöèõØãóìæîÕÿæøîÕ äß.éõäõäóË âö
ÃòĈÚÖîÚØöćâóÂÂè¬óÅú¬ÿÜäöãÛÿØöãÛ āÕãâö
ÃòĈÚÖîÚÃîÈÂóäÖäèÉëîÛĀæñÂóäÝ¬óÚ
ëõØÙõÿßõćâÃ÷ĈÚâó ÿÚøćîÈÉóÂäñÛÛëõØÙõĂÚ
ÜäñÿØéâöìæóãäñÛÛ  ĀæñãòÈâöÜòÎìóĂÚ
ÂóäÿËøćîâÖ¬îÃ­îâúæëóäëÚÿØé ØČóĂì­Ö­îÈ
ÖäèÉØóÚäñÛÛ îã¬óÈăäÂĆÖóâäñãñÿèæó
ĂÚÂóäÿÖäöãâÂóäĂì­ÛäõÂóäîãú¬ØöćÜäñâóÔ 
1 Ëâ. Ì÷ćÈÿÜĆÚăÜÖóâÿÂÔÒ°ÂČóìÚÕĂÚ
äñÕòÛëóÂæ 
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ĀÚèØóÈÜÐõÛòÖõĂÚÂóäÜäñëóÚÛäõÂóäèõëòÎÎöëČóìäòÛìòÖ×ÂóäØóÈäòÈëöä¬èâäòÂêó  
Guideline to coordinate with anesthesiology in  
Interventional radiology services 
                                                                èõËùÕó ëõäõÿâÙóÙāÚÜÂäÔ°  èØ.Û.äòÈëöÿØÅÚõÅ 
                                                                îâä ëÈèÚØäòßã°*    ßã.Û., Ü.èõëòÎÎößãóÛóæ 
                                                                èóØõÖ Åù­âÊóãó                      èØ.Û.äòÈëöÿØÅÚõÅ 
áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
* áóÅèõËóèõëòÎÎöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
  
ÂóäĂì­ÛäõÂóäìòÖ×ÂóäØóÈäòÈëöä¬èâ

äòÂêóâöÅèóâÉČóÿÜĆÚÖ­îÈĂË­ÛäõÂóäèõëòÎÎö
îãú¬ îã¬óÈëâČćóÿëâîÿßøćîË¬èãæÕÅèóâÿÉĆÛ
ÛäõÿèÔØöćÿÉóñÝ¬óÚÝõèìÚòÈ āÕãèõÙö local 
anesthesia ÂóäË¬èãæÕÅèóâèõÖÂÂòÈèæ æÕ
Åèóâăâ¬ëñÕèÂëÛóãØóÈÂóã æÕÅèóâ
ÜèÕ āÕãÂóäĂì­ÛäõÂóäèõëòÎÎöÂæù¬â IV 
sedation äèâăÜ×÷ÈÂóäØČóĂì­Ýú­Ü¬èãìæòÛ
ëÚõØÕ­èãÂóäĂì­ÛäõÂóäèõëòÎÎöÂæù¬â 
General Anesthesia Ì÷ćÈÉñÿÜĆÚÖ­îÈĂì­
Ýú­Ü¬èãăâ¬ÿÅæøćîÚăìèĂÚäñìè¬óÈÂóäîùÕ
ìæîÕÿæøîÕØóÈäòÈëö ÂóäÜäñëóÚÛäõÂóä
èõëòÎÎöÿÜĆÚăÜÿßøćîÜäñëõØÙõáóßÃîÈ
ìòÖ×ÂóäĀæñÅèóâÜæîÕáòãÃîÈ Ýú­Ü¬èã 
 
ÖòèÿæøîÂØóÈÂóäÛäõÂóäèõëòÎÎö 

1. local anesthesia ÿÜĆÚÂóäĂì­ãóËó
ÿÊßóñØöćāÕãĀØÈÿÃĆâÝ¬óÚØóÈÝõèìÚòÈĀæ­è

Ăì­ãóÛäõÿèÔĂÖ­ÿÚøĈî ÿãøćî ĀæñÂóäØČó 
peripheral nerve block Ö¬óÈą ëČóìäòÛ
ìòÖ×ÂóäØóÈäòÈëöìæîÕÿæøîÕØòćèą ăÜ 

2. local anesthesia with sedation ÿÜĆÚ
ÂóäĂì­ÂóäÕúĀæāÕãâöÂóäÿÞ­óäñèòÈëòÎÎóÔ
Ëöß (monitoring) ĀæñâöÂóäĂì­ãóØóÈ
ìæîÕÿæøîÕÕČó 
                2.1 āÕãØöâäòÈëöĀßØã° āÕãâöÂóä
Üä÷ÂêóĀÚèØóÈÂòÛØóÈèõëòÎÎö×÷È ËÚõÕ 
ÜäõâóÔĀæñåØÙõċÃîÈãóËÚõÕÖ¬óÈą 
                2.2 āÕãØöâèõëòÎÎöĀßØã° ÿÜĆÚ
ÂóäÿÞ­óäñèòÈëòÎÎóÔËößĀæñÂóäĂì­ãóØóÈ
ìæîÕÿæøîÕÕČóĂÚÝú­Ü¬èãØöćâöîóÂóäăâ¬ Õö Ì÷ćÈ
îóÉăâ¬ëóâóä×Ăì­Åèóâä¬èââøîäñìè¬óÈ
ÂóäØČóìòÖ×ÂóäăÕ­ ĀæñĂÚÝú­Ü¬èãØöćÖ­îÈÂóä
ÅèóâÚõćÈäñìè¬óÈìòÖ×Âóä ìäøîÖ­îÈĂì­
ÅèóâëÚĂÉÿÜĆÚßõÿéêÖ¬îØóÈÿÕõÚæâìóãĂÉ 
Ì÷ćÈØöâèõëòÎÎöÉñĂì­ÛäõÂóäăÕ­îã¬óÈâö
ÜäñëõØÙõáóßÂè¬óØöâäòÈëöĀßØã° 
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3. regional anesthesia ÿÜĆÚÂóä
Ăì­ÛäõÂóäèõëòÎÎöāÕãâöÂóäĂì­ãóÅæóã
Âæ­óâÿÚøĈîä¬èâÕ­èã (muscle relaxation) 
ä¬èâÂòÛÂóäĂì­ãóËóÿÊßóñØöć ÿË¬Ú spinal 
anesthesia ĂÚÝú­Ü¬èãØöćÖ­îÈÂóäæÕÅèóâ
ÜèÕÿÊßóñØöć ĀæñÖ­îÈÂóäÂóäàøĈÚÖòèØöćÿäĆè 

4. general anesthesia  ÿÜĆÚÂóäĂë¬Ø¬î
Ë¬èãìóãĂÉ Ăì­ÂóäÕúĀæĀæñÅèÛÅùâ
ØóÈÿÕõÚìóãĂÉ äñìè¬óÈØöćÝú­Ü¬èãëæÛîãú¬ 
ÿßøćîæÕÅèóâÜèÕÉóÂìòÖ×Âóä ÿìâóñëâ
ÂòÛÝú­Ü¬èãØöćăâ¬ëóâóä×ä¬èââøîäñìè¬óÈ
ìòÖ×ÂóäÌ÷ćÈÖ­îÈÂóäÅèóâÚõćÈ âóÂą ăÕ­ 
ìäøîÝæÂóääòÂêóîóÉâöÝæÖ¬îØ¬îØóÈÿÕõÚ
ìóãĂÉăÕ­ ÿË¬Ú ÂóäîùÕìæîÕÿæøîÕĂÚË¬îÈ
ÜóÂ æČóÅîÿÜĆÚÖ­Ú 
 
îùÜÂäÔ°ëČóìäòÛàøĈÚÅøÚËöèõÖØöćÖ­îÈ
ÉòÕÿÖäöãâ 
1. áóãĂÚì­îÈìòÖ×Âóä 

1.1.     Ø¬îÉ¬óãÂ®óÌîîÂÌõÿÉÚ 
(oxygen source) 

1.2.     ìÚ­óÂóÂîîÂÌõÿÉÚ (oxygen 
mask) 

1.3.     Ø¬îĂë¬ØóÈÿÕõÚìóãĂÉÃÚóÕ
Ö¬óÈą (oral/nasal airway) 

1.4.     ëóãÕúÕëùÎÎóÂóé (suction) 
1.5.     ×ùÈÛöÛîîÂÌõÿÉÚ (Ambu bag) 

1.6.     ËùÕĂì­ëóäÚČĈóØóÈìæîÕÿæøîÕ
ÕČó (IV supplier) ÿË¬Ú IV catheter, 
connecting tube, infusion pumps 

1.7.     ãóËÚõÕÖ¬óÈą Āæñ 
epinephrine 
2. áóãĂÚìÚ¬èãÈóÚ 

2.1.     îùÜÂäÔ°Ăë¬Ø¬îØóÈÿÕõÚìóãĂÉ 
ÿË¬Ú laryngoscopes, tracheal tubes 

2.2.     ÿÅäøćîÈÂäñÖù­ÚìòèĂÉ 
(defibrillator) 

2.3.     ãóÂäñÖù­ÚÖ¬óÈą ÿË¬Ú 
lidocaine, sodium bicarbonate, dopamine 
 
ÃòĈÚÖîÚĂÚÂóäÜäñëóÚÈóÚÿËõÈ

äñÛÛäñìè¬óÈ ìÚ¬èãäòÈëöèõØãóìæîÕÿæøîÕ
ĀæñÈóÚèõëòÎÎöÖ­îÈâöÂóäÖäèÉëîÛÅèóâ
×úÂÖ­îÈĀæñÿîøĈî îČóÚèãÕ­óÚÖ¬óÈą ÿßøćîĂì­
ÿÂõÕÜäñëõØÙõáóßĂÚÂóäÕČóÿÚõÚÂóäĀæñ
Ü­îÈÂòÚÅèóâÅæóÕÿÅæøćîÚÖ¬óÈą āÕã
ÉñÖ­îÈâöÂóäÿÚ­ÚÂóäÿëèÚóä¬èâÂòÚ
äñìè¬óÈØöâ ÿßøćîÂóäÜäòÛÜäùÈäñÛÛĂì­âö
ÅèóâÅæ¬îÈÖòèĀæñÈ¬óãÖ¬îÂóäÜÐõÛòÖõ 
ìÚ¬èãäòÈëöèõØãóìæîÕÿæøîÕ ëóÃóèõËóäòÈëö
èõÚõÉÊòã áóÅèõËóäòÈëöèõØãó ÅÔñ
ĀßØãéóëÖä°éõäõäóËßãóÛóæăÕ­ØČóÂóä
ÜäòÛÜäùÈäñÛÛâóîã¬óÈÖ¬îÿÚøćîÈāÕãÿÚ­Ú
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Âóä ÜäñëóÚÈóÚØóÈèõëòÎÎöîã¬óÈëČóÅòÎ 
ăÕ­ĀÂ¬ 
 
ĀÚèØóÈÂóäÜäñÿâõÚÝú­Ü¬èãëČóìäòÛèõëòÎÎö 
1.ÂóäÜäñÿâõÚÜäñèòÖõĀæñæòÂêÔñØóÈ
Âóãáóß 

1.1.   îóãù āÕãÝú­Ü¬èãëúÈîóãùÖ­îÈâöÂóä
ÿÖäöãâÖòèØöćâóÂÂè¬ó ÿÚøćîÈÉóÂâöÅèóâÿëöćãÈ
ÉóÂÂóäÕâãóëúÈÂè¬ó ĀæñÉČóÿÜĆÚÖ­îÈĂì­
ÜäõâóÔãóÖČćóÂè¬óÝú­Ü¬èãÜÂÖõäóè 30-50% 
ÿÚøćîÈÉóÂâöäñÛÛÿâÖóÛîæõëâĀæñäñÛÛ
ÂóäØČóæóãßõêÃîÈãóØöćË­ó ÂóäÕúĀæìæòÈ
ìòÖ×ÂóäÉ÷ÈÿÜĆÚëõćÈëČóÅòÎ 

1.2.   áóèñāäÅìæîÕÿæøîÕĀæñìòèĂÉ 
áóèñìòèĂÉÝõÕÜÂÖõ ìòèĂÉèóãÿäøĈîäòÈ ìòè
ĂÉÿÖ­Úăâ¬ÿÜĆÚÉòÈìèñëâČćóÿëâî (ectopic 
beat) äèâăÜ×÷ÈáóèñÅèóâÕòÚāæìõÖëúÈÌ÷ćÈ
ÉČóÿÜĆÚÖ­îÈîãú¬ĂÚÿÂÔÒ°ÅèÛÅùâăÕ­ 

1.3.   áóèñāäÅØóÈäñÛÛØóÈÿÕõÚ
ìóãĂÉÖ¬óÈą ÂóäëúÛÛùìäöćâöÝæÖ¬îÅèóâ
ÿëöćãÈÉóÂÂóäÕâãóëæÛÕòÈÚòĈÚÝú­Ü¬èãÉñ
ăÕ­äòÛÂóäëòćÈ Ăì­ÈÕÂóäëúÛÛùìäöćæ¬èÈìÚ­ó 
12-24Ë â  ÿ ßøć î æ Õ ä ñ Õò Û 
carboxyhemoglobin æÈ ĀæñÿÜĆÚÂóäæÕ
äñÕòÛÚõāÅÖõÚĂÚÿæøîÕÕ­èã ìóÂÖ­îÈÂóä
ÅèóâÜæîÕáòãĂÚÂóäÕâãóÿØöãÛÿØ¬óÝú­Ü¬èã
Øöćăâ¬ëúÛÛùìäöć ÉñÖ­îÈÈÕëúÛÛùìäöćæ¬èÈìÚ­ó 8 

ëòÜÕóì° îã¬óÈăäÂĆÖóâÉñÖ­îÈßõÉóäÔó
ÜòÉÉòãÿëöćãÈîøćÚą ÿË¬Ú Åèóâëóâóä×ĂÚÂóä
îîÂÂČóæòÈÂóãØöćÖČćó ÿìÚøćîãÈ¬óã ìîÛìøÕ 
áóèñî­èÚ ÿÜĆÚÖ­Ú 

1.4.   áóèñāäÅÖòÛ ĂÚÝú­Ü¬èãÂæù¬âāäÅÚöĈ
ÉñÖ­îÈßõÉóäÔó×÷ÈÅèóâëóâóä×ĂÚÂóä
ÝæõÖ coagulation Āæñ drug binding 
proteins ÿË¬Ú albumin ÕòÈÚòĈÚĂÚÂóäÕâ
ãóëæÛÉñÖ­îÈßõÉóäÔóÂóäĂì­ÜäõâóÔãó 
sedative and analgesic medication Øöć
æÕæÈ ëõćÈØöćÖ­îÈäñæ÷Âăè­ÅøîÝú­Ü¬èãâöäñÕòÛÿâ
ÖóÛîæõëâØöćË­ó ÕòÈÚòĈÚÖ­îÈÂóäÂóäÕúĀæ
ìæòÈìòÖ×ÂóäØöćÚóÚÃ÷ĈÚ 

1.5.   áóèñāäÅăÖ ØČóĂì­ÂóäÃòÛãóîîÂ
ØóÈÜòëëóèñË­óæÈ ÂóäĂì­ãóäñìè¬óÈÂóä
ÕâãóëæÛÿÜĆÚăÜÖóâÜÂÖõ ĀÖ¬Ö­îÈäñèòÈ
ĂÚÉòÈìèñÂóäĂì­ (length) 

1.6.   ÜäñèòÖõÂóäăÕ­äòÛãóÖ¬óÈą ÿßøćî
ßõÉóäÔóÝæÂóäÖîÛëÚîÈÖ¬îãóĀæñ
ÝæÃ­óÈÿÅöãÈÖ¬óÈą ìóÂăÕ­äòÛãóāäÅìòèĂÉ
Ăì­äòÛÜäñØóÚăÕ­ ãóäòÂêóÿÛóìèóÚ
ÉñÖ­îÈßõÉóäÔóÿÜĆÚäóãą ăÜ îóÉßõÉóäÔó
Ăì­ãóâøĈîÿË­óæÕæÈÅä÷ćÈìÚ÷ćÈ Āæñÿßõćâ 5% 
dextrose äñìè¬óÈìòÖ×Âóä 
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2. ÂóäÜäñÿâõÚÝæØóÈì­îÈÜÐõÛòÖõÂóä 
2.1.     ßõÉóäÔóÝæÿæøîÕāÕãØòćèăÜ ÿßøćî
ìóÅ¬óÝõÕÜÂÖõ (ìóÂâö) ĀæñÉñăÕ­ØČóÂóä
ĀÂ­ăÃÝæÿæøîÕÂ¬îÚìòÖ×Âóä 

2.2.   Ã­îÛ¬ÈËöĈÿÊßóñ ÿË¬Ú áóèñÖòĈÈÅääá° 
ÅèóâÝõÕÜÂÖõÃîÈäñÛÛìòèĂÉĀæñìæîÕ
ÿæøîÕ Å¬óÅèóâĀÃĆÈÖòèÃîÈÿæøîÕÖČćó ÝæÂóä
ØČóÈóÚÃîÈÖòÛĀæñăÖ ÂóäĂì­ãóÂ¬îÚ
ìòÖ×ÂóäÿË¬ÚãóæñæóãæõćâÿæøîÕ ÿÜĆÚÖ­Ú 
 
ĀÚèØóÈÂóäëøćîëóäëîÈØóÈäñìè¬óÈØöâ
äòÈëöä¬èâäòÂêóĀæñØöâèõëòÎÎö 
1. ÿÂÔÒ°ĂÚÂóäßõÉóäÔóè¬óÿÜĆÚÝú­Ü¬èãØóÈ
äòÈëöä¬èâäòÂêóØöćÖ­îÈÕâãó ĀæñÂóä
ßõÉóäÔó GA/ IV Sedation/ Nerve Block 
ÉñÖ­îÈÜäñÿâõÚÅèóâÉČóÿÜĆÚĀæñäñÕòÛ
Åèóâä¬èââøîÖ¬óÈą ăÕ­ĀÂ¬ 
¶ ÿÕĆÂØöćãòÈßúÕăâ¬äú­ÿäøćîÈ 
¶ Ýú­Ü¬èãâöîóÂóäëòÛëÚ ăâ¬äú­ëÖõ 

(confuse) 
¶ Ýú­Ü¬èãØöćâöØ¬îË¬èãìóãĂÉîãú¬Āæ­è  
¶ Ýú­Ü¬èãäòÈëöä¬èâäòÂêóØöćÖ­îÈÂóä

ÂóäÿÞ­óäñèòÈØóÈèõëòÎÎö ÿË¬Ú Ýú­Ü¬èãĂÚ
ìòÖ×Âóä balloon emboliza 
tion Āæñ balloon occlusion test 
¶ Ýú­Ü¬èãäòÈëöä¬èâäòÂêóØöćÖ­îÈÂóäØöć

Ö­îÈÂóäÕâãóëæÛÿßøćîÂóäîùÕìæîÕÿæøîÕ

Ö¬ó È ą  ( emboliza 
tion)  
¶ Ýú­Ü¬èãāäÅìæîÕÿæøîÕÝõÕÜÂÖõØöć

Ö­îÈäòÂêóÕ­èãèõÙöØóÈäòÈëöä¬èâäòÂêóāÕã
ÂóäÊöÕãó Bleomycin injection   
2. ëõćÈØöćÖ­îÈĂì­Ã­îâúæ/ÜäñëóÚÈóÚ 
¶ Ýú­Ü¬èãĂë¬ Foley catheter ĀæñÂóä

ëòÈÿÂÖ urine volume 
¶ Red dot 3  and O2 mask 
¶ BP/ HR records 
¶ O2 SAT Ö­îÈßõÉóäÔóĂì­âöÅ¬ó

âóÂÂè¬ó 95% 
¶ three way Øöć IV infusion 
¶ îùÜÂäÔ° suction Ö¬óÈą  

3. ÂóäÕúĀæÝú­Ü¬èãìæòÈÉÛìòÖ×ÂóäĀæñÂóä
ÛäõÂóäØóÈèõëòÎÎö 
¶ Å¬óëòÎÎóÔËößÃîÈÝú­Ü¬èãÖ­îÈîãú¬

ĂÚáóèñÜÂÖõ  
¶ ÂóäĂì­ÂæòÛÛ­óÚăÕ­ĂÚÝú­Ü¬èãÚîÂ  

¶ Å¬óëòÎÎóÔËößÿÜĆÚáóèñ
ÜÂÖõÿÂõÚÂè¬ó 1 Ëâ. 

¶ Ýú­Ü¬èãàøĈÚÖøćÚÉóÂÂóä
ìæòÛĀæñâöëÖõÕö 

¶ ëóâóä×ØöćÉñÅóãìäøî
Û­èÚÃîÈÿìæèĂÚÜóÂăÕ­ 

¶ ÂóäĂì­ÂæòÛìîÝú­Ü¬èã  
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Á ë¬ÈÖ¬îäóãÂóä
ÛòÚØ÷ÂëòÎÎóÔËößÖæîÕìòÖ×Âóä 

Á ë¬ÈÖ¬îÃ­îß÷ÈäñèòÈ 
ĀæñĀÚèØóÈÂóäÕúĀæÝú­Ü¬èã 

Á Ăì­ìâóãÿæÃ
āØäéòßØ°ĀÂ¬ìîÝú­Ü¬èã ĂÚÂäÔöÝú­Ü¬èãâö
áóèñÝõÕÜÂÖõÿÚøćîÈÉóÂÝæÃîÈìòÖ×Âóä
ìäøîÝæÉóÂÂóäÛäõÂóäèõëòÎÎö 
4. ÂóäÖõÕÖóâîóÂóä ëČóìäòÛÝú­Ü¬èãĂÚÉñâö
ÂóäÿãöćãâîóÂóäĂÚÿË­óèòÚäù¬ÈÃ÷ĈÚ ĀæñÿÖõâ
äóãÈóÚÃîÈìòÖ×ÂóäØóÈäòÈëöĀæñèõëòÎÎö
Ăì­ÅäÛ×­èÚ 
 
ëČóìäòÛÅÔñÝú­ÿÃöãÚ ÂóäĂì­ÛäõÂóä

èõëòÎÎöÃîÈìÚ¬èãäòÈëöä¬èâäòÂêó äß.éõäõ

äóË ăÕ­âöÂóäßúÕÅùã ÖÂæÈäñÛÛĀæñâöÂóä
Üä÷ÂêóÂòÚÿÜĆÚäñãñ ÿßøćîĂì­ÿÂõÕÅèóâ
ÿÃ­óĂÉÖ¬îÿÚøćîÈ ØČóĂì­ëóâóä×ÿßõćâèòÚĂÚ
ÂóäĂì­ÛäõÂóäèõëòÎÎöÿÕõâÉóÂ 2 èòÚØČóÂóä
ÿÜĆÚ 5 èòÚØČóÂóäÖ¬îëòÜÕóì° ĀæñâöÂóäÉòÕ
ë×óÚØöćëČóìäòÛÿÜĆÚéúÚã°ìÚ÷ćÈÃîÈÂóä
Ăì­ÛäõÂóäèõëòÎÎö ØČóĂì­ÿÂõÕÅèóâëñÕèÂ
ĀæñäèÕÿäĆèĀæñâöÅèóâßä­îâĂÚÂóä
Ăì­ÛäõÂóäØóÈèõëòÎÎö 
  
ÝæÂóäĂì­ÛäõÂóäØóÈèõëòÎÎöĀÂ¬ìÚ¬èãäòÈëö
ä¬èâäòÂêó äß.éõäõäóË äñìè¬óÈÜö 2550-52 
ÕòÈÖóäóÈ 
  
 

Type of Anesthesia Y2007 Y2008 Y2009 

local_N 230 261 243 
local_V 1023 1172 974 
NB_N 20 33 17 
NB_V 1 2 1 
IV_N 51 44 22 
IV_V 76 68 50 
GA_N 227 333 377 
GA_V 35 27 38 

_N ăÕ­ĀÂ¬ìòÖ×ÂóäØóÈäòÈëöä¬èâäòÂêóìæîÕÿæøîÕëâîÈ 
_V ăÕ­ĀÂ¬ìòÖ×ÂóäØóÈäòÈëöä¬èâäòÂêóìæîÕÿæøîÕæČóÖòè 
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èõÉóäÔ°  
ÂóäĂì­ÛäõÂóäèõëòÎÎöĀÂ¬ìÚ¬èãäòÈëö

ä¬èâ äòÂêó äß.éõäõäóË ăÕ­âöÂóäÃãóãÖòè
îã¬óÈâóÂÖòĈÈĀÖ¬Üö 2550 āÕãÿÊßóñĂÚÂóä
ÛäõÂóäØöćØóÈèõëòÎÎöÉñÖ­îÈÕúĀæÝú­Ü¬èã
āÕãÖäÈ ăÕ­ĀÂ¬ ÂóäĂì­ÛäõÂóä General 
anesthesia, IV sedation Āæñ Nerve block 
Ì÷ćÈ ÂóäĂì­ÛäõÂóäØóÈèõëòÎÎöìæòÂăÕ­ĀÂ¬ 
Ăì­ÛäõÂóäèõëòÎÎöÂæù¬â general anesthesia 
ĂÚÃÔñØöć IV sedation Āæñ Nerve block âö
ÂóäĂì­ÛäõÂóäÛ­óÈĀÖ¬ÉČóÚèÚăâ¬âóÂÚòÂ 
îã¬óÈăäÂĆÖóâÿâøćîßõÉóäÔóÉñßÛè¬óÂóä

Ăì­ÛäõÂóäèõëòÎÎöìæòÂÉñîãú¬ÂòÛÂóäÖäèÉ 
äòÂêóØóÈäòÈëöä¬èâäòÂêóìæîÂÿæøîÕëâîÈ
ĀæñăÃëòÚìæòÈÌ÷ćÈâöÜäõâóÔÂóäĂì­ÛäõÂóä 
èõëòÎÎöÂæù¬â general anesthesia ëúÈÃ÷ĈÚ
ÿäøćîãą ĂÚäóè 300 äóãÖ¬îÜö ÿÚøćîÈÕ­èãĂÚ
ÂóääòÂêóÉČóÿÜĆÚÖ­îÈĂì­Ýú­Ü¬èãÚõćÈ ăâ¬
ÿÅæøćîÚăìè É÷ÈÉČóÿÜĆÚÖ­îÈăÕ­äòÛÂóäÛäõÂóä
ØóÈèõëòÎÎö ĂÚÃÔñØöćáóßäèâÂóä
Ăì­ÛäõÂóäèõëòÎÎöÂĆâöÜäõâóÔëúÈÃ÷ĈÚÿË¬ÚÂòÚ 
Åøîäóè 400-500 äóãÖ¬îÜö ìäøîÿÊæöćã 10 
äóãÖ¬îëòÜÕóì° îã¬óÈăäÂĆÖóâÂóä
Ăì­ÛäõÂóäèõëòÎÎöĀÂ¬ìòÖ×ÂóäØóÈäòÈëöä¬èâ
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äòÂêóäñÛÛìæîÕÿæøîÕ æČóÖòè ÂĆâöÜäõâóÔ
ÿßõćâÃ÷ĈÚ ĀÖ¬ăâ¬âóÂÚòÂ ÿÚøćîÈÉóÂÝú­Ü¬èãÂæù¬â
ÚöĈÖ­îÈÂóäÂóäÛäõÂóäèõëòÎÎöĂÚÝú­Ü¬èãìÚòÂ
ÿØ¬óÚòĈÚ 
  
ëäùÜ  
ÂóäÜäñëóÚÈóÚÂòÛØóÈèõëòÎÎö

îã¬óÈâö ÜäñëõØÙõáóß ÂóäĂì­Ã­îâúæîã¬óÈ
ÅäÛ×­èÚÉñØČóĂì­ÂóäĂì­ÛäõÂóäèõëòÎÎöâö
ÅèóâÅæ¬îÈÖòè Āæñăâ¬ÿÂõÕÜòÎìóÿËõÈäñÛÛ
ĂÚÂóäĂì­ÛäõÂóäØóÈèõëòÎÎöĂÚìòÖ×Âóä
ØóÈäòÈëöä¬èâ äòÂêó ØČóĂì­äñÛÛÈóÚâöÅèóâ
äóÛäøćÚĀæñÿÂõÕëòâßòÚÙáóßîòÚÕöäñìè¬óÈ
ÂòÚ Ì÷ćÈÉñÿÜĆÚÜäñāãËÚ°ĀÂ¬äñÛÛÈóÚĀæñ
Ýú­Ü¬èãÿîÈ 
 
ÛääÔóÚùÂäâ  

1. Lind LJ, Krone KF, 
Venkateswaran P, et al. Sedation, 
Analgesia, and Anesthesia in Kandarpa K 
and Aruny JE (editor). Handbook of 
Interventional Radiology Procedure. 3rd 
ed. , 2001; 641-653 

2. Thorpe SJ, Balakrishman VR, 
Cook LB. The safety of patient controlled 
sedation. Anesthesia 1997; 52 : 1144-50 
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ÜòÎìóĀæñîùÜëääÅĂÚÂóäÖäèÉ stereotactic wire localization Õ­èãÿÖöãÈØ¬óÚîÚÅèČćó 
Problems and obstacles in stereotactic wire localization in prone position 

  
ÂòæãóÔö  ÙöäÂùæ   èØ.Û.äòÈëöÿØÅÚõÅ 

Þ¬óãäòÈëöèõØãó  āäÈßãóÛóæÉùíóæÈÂäÔ° ëáóÂóËóÕăØã 
  
ÛØÅòÕã¬î 
            ÂóäÖäèÉ  Stereotactic wire localization  ÿÜĆÚèõÙöÂóä×¬óãáóßäòÈëöÿÖ­óÚâ
ĀÛÛ  3  âõÖõ  ÿßøćîËöĈÖČóĀìÚ¬ÈÃîÈìõÚÜúÚ ìäøîÖČóĀìÚ¬ÈØöćÝõÕÜÂÖõÃîÈÿÖ­óÚâ  āÕãÂóäĂë¬  guide 
wire ăè­áóãĂÚÿÖ­óÚâÂ¬îÚÂóäÝ¬óÖòÕ  āÕãÝú­Ü¬èãÖ­îÈÚîÚÅèČćóÛÚÿÖöãÈÿîÂÌÿäã°  ÜòÎìóĀæñ
îùÜëääÅĂÚÂóäÖäèÉÿÂõÕÉóÂÖòèÝú­Ü¬èãÿîÈ  ÿÅäøćîÈâøî  ĀæñÅèóâËČóÚóÎÃîÈÚòÂäòÈëö
ÂóäĀßØã°  ĀæñäòÈëöĀßØã° 
  
 ÛØÚČó 
ÂóäÖäèÉßÛâñÿäĆÈÿÖ­óÚâäñãñ

ÿäõćâĀäÂâöÅèóâëČóÅòÎîã¬óÈãõćÈ Ýú­Ü¬èãØöć
ÖäèÉßÛìõÚÜúÚØöćÝõÕÜÂÖõîóÉÿÜĆÚâñÿäĆÈ
äñãñĀäÂāÕããòÈÅæČóÂ­îÚăâ¬ăÕ­ éòæãĀßØã°
Éñë¬ÈÝú­Ü¬èãâóÖäèÉāÕãÂóäØČó  Stereo 
tactic wire localization āÕãäòÈëöĀßØã°Éñ
ĀØÈÿÃĆâØöćâö guide wire îãú¬áóãĂÚ (äúÜØöć 
1)   ÿâøćîÖČóĀìÚ¬ÈÖäÈÖóâÖ­îÈÂóäĀæ­èÉñ
Õ÷ÈÿÃĆâîîÂâöÿßöãÈ guide wire ÖõÕîãú¬ØöćÿÖ­ó
Úâ Āæ­èÉ÷ÈÚČóÝú­Ü¬èãăÜÝ¬óÖòÕĀæñÚČóËõĈÚ
ÿÚøĈîØöćëÈëòãâó×¬óãÿîÂÌÿäã° ìæòÈÉóÂÚòĈÚÉñ
ë¬ÈËõĈÚÿÚøĈîÖäèÉØóÈßãóÙõÖ¬îăÜ 
  

èòëÕùĀæñèõÙöÂóä 
ÂóäÖäèÉ Stereotactic wire 

localization Õ­èãÿÖöãÈØ¬óÚîÚÅèČćó Ýú­Ü¬èã
ÉñÖ­îÈÚîÚÅèČćóÛÚÿÖöãÈÿîÂÌÿäã° (äúÜØöć 2) 
ÚòÂäòÈëöÂóäĀßØã°ÉñÉòÕØ¬óĂì­ÖČóĀìÚ¬ÈÃîÈ
ìõÚÜúÚìäøîÛäõÿèÔØöćëÈëòãîãú¬ĂÚ ÖČóĀìÚ¬È
ÖäÈÂæóÈÃîÈĀÝ¬ÚÂÕËÚõÕØöćâöË¬îÈè¬óÈ (äúÜ
Øöć3) Âóä×¬óãáóßäòÈëöÿÜĆÚĀÛÛ 
Stereotactic Åøî ÿÂõÕáóß 3 âõÖõ ÉóÂÂóä
ÿÅæøćîÚØöćÃîÈìæîÕÿîÂÌÿäã°Øöćâùâ ± 15 
îÈéó ìæòÈÉóÂÚòĈÚ äòÈëöĀßØã°ÉñÿæøîÂ
ÖČóĀìÚ¬ÈÃîÈßãóÙõëáóßÛÚáóßÿîÂÌÿäã°
ØòĈÈëîÈâùâ (äúÜØöć 4) ÿßøćîÅČóÚèÔìóĂÚ
ĀÚèĀÂÚ x , y , z Āæ­èÉ÷ÈĀØÈÿÃĆâ ÿâøćîăÕ­ 
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ÖČóĀìÚ¬ÈØöćÖ­îÈÂóäĀæ­èÉ÷ÈÕ÷ÈÿÃĆâîîÂ 
ÿìæøîĀÖ¬ guide wire ăè­ āÕãÝú­Ü¬èãÖ­îÈ
×¬óãáóßäòÈëöÿÖ­óÚâîöÂ 2 áóß Åøî Ø¬óÖäÈ 
(äúÜØöć 5) ĀæñØ¬óÕ­óÚÃ­óÈ (äúÜØöć 6) ÿßøćî
ÖäèÉëîÛÖČóĀìÚ¬ÈÃîÈ guide wire è¬óîãú¬
ĂÚÖČóĀìÚ¬ÈØöćÅèóâæ÷ÂÖóâÖ­îÈÂóäìäøîăâ¬ 
ìæòÈÉóÂÚòĈÚÉ÷ÈÚČóÝú­Ü¬èãăÜÝ¬óÖòÕ 
éòæãĀßØã°ÉñÝ¬óÖòÕÖČóĀìÚ¬ÈÕòÈÂæ¬óè Āæñ
ÚČóËõĈÚÿÚøĈî (äúÜØöć 7) âó×¬óãáóßäòÈëöĀÛÛ
Ããóã (äúÜØöć8) ÿâøćîÖäÈÖóâÖ­îÈÂóäĀæ­èÉñ
ë¬ÈÖäèÉØóÈßãóÙõÖ¬îăÜ 
 
ÜòÎìóĀæñîùÜëääÅÃîÈÂóäÖäèÉ  âöÕòÈÚöĈ  
1.   ÖòèÝú­Ü¬èã 

1.1  ÃÚóÕÃîÈÿÖ­óÚâ  ×­óÝú­Ü¬èãÿÖ­ó
ÚâÿæĆÂÉñâöÜòÎìóĂÚÂóäÉòÕØ¬óâóÂÂè¬óÿÖ­ó
ÚâĂìÎ¬  ÂóäÚîÚÅèČćóÿÖ­óÚâØöć×¬èÈæÈâó
ăÕ­ÕöÉñëóâóä×ÉòÕØ¬óăÕ­È¬óã 

1.2  ÖČóĀìÚ¬ÈØöćÖ­îÈÂóäÝ¬óÖòÕ  ×­ó
ÖČóĀìÚ¬Èîãú¬æ÷ÂÖõÕÂòÛ  chest wall Éñâö
ÜòÎìóĂÚÂóäÉòÕØ¬óâóÂØöćëùÕ 

1.3  ÅèóâîÕØÚÃîÈÝú­Ü¬èã  Ýú­Ü¬èã
ÉñÖ­îÈÚîÚÅèČćóĀæñ×úÂÂÕÿÖ­óÚâÕ­èãĀÝ¬Ú
ÂÕāÕãăâ¬Ăì­ÃãòÛÖòèÿÜĆÚÿèæó ÚóÚÂè¬óÂóä
×¬óãáóßäòÈëöÿÖ­óÚâÙääâÕó  Ýú­Ü¬èãÛóÈäóã
ăâ¬ëóâóä×ØÚÿÉĆÛăÕ­ 

1.4  Ýú­Ü¬èãØöćâöÜòÎìóÕ­óÚ
ëùÃáóß  ÿË¬Ú  ÚîÚÅèČćóĀæ­èìóãĂÉăâ¬
îîÂ  ìäøîÜèÕÖ­ÚÅî  ăâ¬ëóâóä×ÖñĀÅÈ
ìÚ­óăÕ­  É÷Èăâ¬ëóâóä×ÖäèÉāÕãèõÙöÚöĈ 
  
2.   ÿÅäøćîÈâøî 

2.1  ĀÝ¬ÚÂÕØČóÉóÂāæìñ  (äúÜØöć 
9)  ØČóĂì­Ýú­Ü¬èãÿÉĆÛÂè¬óĀÝ¬ÚÂÕØöćĂË­
×¬óãáóßäòÈëöÿÖ­óÚâÙääâÕóØöćØČóÉóÂ
ßæóëÖõÂ 

2.2  ÛäõÿèÔÃîÛÖäÈÂæóÈÿÖöãÈØöćÿÖ­ó
Úâì­îãæÈĂÚØ¬óÚîÚÅèČćó  âöÅèóâĀÃĆÈ  ØČó
Ăì­Ýú­Ü¬èãĀÉ­Èè¬óÿÉĆÛâóÂ(äúÜØöć 10)  

2.3  ÿÅäøćîÈ×¬óãáóßäòÈëöÿÖ­óÚâÿÂõÕ
ÅèóâÝõÕßæóÕ  ØČóĂì­ÅČóÚèÔÖČóĀìÚ¬Èăâ¬
×úÂÖ­îÈ 
 3.   ÚòÂäòÈëöÂóäĀßØã° ĀæñäòÈëöĀßØã° 
ÂóäÉòÕØ¬óÿÜĆÚëõćÈØöć ëČóÅòÎØöćëùÕĂÚ

ÂóäÖäèÉāÕãèõÙöÚöĈ  ÚòÂäòÈëöÂóäĀßØã°Øöćăâ¬
ËČóÚóÎÉñăâ¬ëóâóä×ÉòÕØ¬óĂì­ÖČóĀìÚ¬ÈØöć
Ö­îÈÂóäîãú¬áóã ĂÚË¬îÈÿÜõÕØöćâöÃÚóÕÿæĆÂ
ÃîÈĀÝ¬ÚÂÕăÕ­  äòÈëöĀßØã°Øöćăâ¬ÿËöćãèËóÎ
îóÉÿæøîÂÖČóĀìÚ¬ÈÃîÈßãóÙõëáóßØöć
ÝõÕßæóÕăÕ­ 
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ÂóäĀÂ­ÜòÎìó 
1. ÖòèÝú­Ü¬èãÿîÈ  Â¬îÚÂóäÖäèÉÚòÂäòÈëö
ÂóäĀßØã°ÉñÖ­îÈîÙõÛóãèõÙöÂóäÖäèÉĂì­
Ýú­Ü¬èãØäóÛè¬óÉñ Ö­îÈÚîÚÅèČćóÿÜĆÚ
ÿèæóÚóÚ  ÂóäÂÕÉñÂÕĀÚ¬ÚÂè¬óÂóä
×¬óãáóßäòÈëöÿÖ­óÚâÙääâÕó  ÿßäóñ×­óÃãòÛ
ÖòèÿßöãÈÿæĆÂÚ­îã  ÖČóĀìÚ¬ÈØöćÖ­îÈÂóäÉñ
ÿÜæöćãÚăÜâóÂ  Ăì­Ýú­Ü¬èã×îÕÖ¬óÈìúîîÂ
ÿßäóñÖ­îÈÖñĀÅÈìÚ­óÃÔñÚîÚÅèČćó  îóÉ
ØČóĂì­ÿÉĆÛăÕ­  ÿâøćîÉòÕØ¬óĀæ­èäñìè¬óÈÂóä
ÖäèÉÖ­îÈÿÖøîÚÝú­Ü¬èãÖæîÕÿèæóè¬óì­óâ
ÃãòÛÖòèÿÕĆÕ ÃóÕ  ĀæñÂ¬îÚĀØÈÿÃĆâäòÈëö
ĀßØã°Éñß¬ÚãóËóÿÊßóñØöćĂì­Â¬îÚĀØÈÿÃĆâ 
2. ÿÅäøćîÈâøî   ăÕ­ÉòÕÌøĈî
îùÜÂäÔ°ÿëäõâ  ÿË¬Ú  gel pad ÿÜĆÚĀÝ¬ÚäîÈ
îã¬óÈÚù¬â  (äúÜØöć  11)  èóÈÛÚÿÖöãÈÿîÂÌÿäã°
ØČóĂì­ăâ¬ÿÉĆÛÿèæóÚîÚÅèČćó  ĀæñîùÜÂäÔ°
äîÈäòÛĀÃÚ  (äúÜØöć 12)  ÿèæóÝú­Ü¬èãÖ­îÈ
ÚîÚāÕãÿîóĀÃÚì­îãæÈâóĂÖ­ÿÖöãÈ  (äúÜØöć 
13)  ÿßøćîĂì­Ýú­Ü¬èãëÛóãÃ÷ĈÚ  ÿèæóÖñĀÅÈ
ìÚ­óĂì­ĂË­Ý­óìÚùÚĂÖ­ÅîÝú­Ü¬èãÿßøćîæÕ
îóÂóäÿÉĆÛÖ­ÚÅî  ë¬èÚÿÅäøćîÈ×¬óãáóßäòÈëö
ÿÖ­óÚâÉñÖ­îÈØČóÂóä  calibrate ĀæñØČóÂóä
ÅèÛÅùâÅùÔáóßÂ¬îÚÂóäÖäèÉØùÂ  case  
3. ÚòÂäòÈëöÂóäĀßØã°   ÂóäÉòÕØ¬óÿÖ­óÚâ
ĂÚÖČóĀìÚ¬ÈØöćëóâóä×ÖäèÉßÛÈ¬óã  âòÂăâ¬
âöîùÜëääÅ  ëóâóä×ÅČóÚèÔÉóÂàõæ°âĂÚ

Ø¬óÖäÈ  ĀæñØ¬óÕ­óÚÃ­óÈè¬óÉñĀØÈÿÃĆâÿÃ­ó
Õ­óÚĂÚÃîÈÿÖ­óÚâĀæ­èĂì­éòæãĀßØã°Ý¬óÖòÕ
ăÕ­ ĂÂæ­ØöćëùÕ ÖČóĀìÚ¬ÈØöćÖ­îÈßõÉóäÔóÂ¬îÚ
ÂóäÉòÕØ¬óâöÕòÈÚöĈ 

3.1     ÖČóĀìÚ¬ÈØöćëÈëòãîãú¬ÛäõÿèÔ
Õ­óÚÚîÂë¬èÚÛÚÃîÈÿÖ­óÚâ ÂóäÉòÕØ¬ó
ÉñÖ­îÈĀØÈÿÃĆâÿÃ­óØóÈÕ­óÚÚîÂÃîÈÿÖ­óÚâ
ÿØ¬óÚòĈÚ ăâ¬è¬óÉñÉòÕØ¬óĂÚØ¬óÖäÈ ìäøîØ¬ó
Õ­óÚÃ­óÈ ÿßäóñÉñØČóĂì­éòæãĀßØã°Ý¬óÖòÕ
ăÕ­È¬óãÃ÷ĈÚ ăâ¬Ö­îÈÝ¬óÖòÕÿÃ­óăÜæ÷ÂÿÂõÚÅèóâ
ÉČóÿÜĆÚ 

3.2     ÖČóĀìÚ¬ÈØöćëÈëòãîãú¬ÛäõÿèÔ
Õ­óÚĂÚ ÅèäÉòÕØ¬óĂì­ëóâóä×ĀØÈÿÃĆâÿÃ­ó
ØóÈÕ­óÚĂÚÿÖ­óÚâÿØ¬óÚòĈÚ 

3.3     ÖČóĀìÚ¬Èæ÷ÂÖõÕ chest wall 
ĀÖ¬îãú¬ë¬èÚÛÚÖõÕÂòÛäòÂĀä­ ÉñÖ­îÈÉòÕØ¬ó
ÚîÚÅèČćóĀæ­èì­îãĀÃÚæÈăÜĂÖ­ÿÖöãÈ
ÿîÂÌÿäã° ĂË­îùÜÂäÔ°äîÈäòÛĀÃÚ
Ýú­Ü¬èã ĀæñÖ­îÈĂË­ĀÝ¬ÚÂÕÃÚóÕÿæĆÂÂÕ
ÛäõÿèÔÌîÂäòÂĀä­ ì­óâĂË­ĀÝ¬ÚÂÕÃÚóÕ
ĂìÎ¬ Ø¬óÚöĈÉñÉòÕØ¬óãóÂØöćëùÕ ÚòÂäòÈëö
ÂóäĀßØã°ØöćËČóÚóÎÿØ¬óÚòĈÚÉ÷ÈÉñÉòÕØ¬óÚöĈ
ăÕ­ ÿßäóñÖ­îÈäñâòÕäñèòÈìòèăìæ¬Ýú­Ü¬èã
ÃÔñÂÕÕ­èã 

3.4     ÖČóĀìÚ¬ÈÕ­óÚĂÚÿÖ­óÚâĀÖ¬
ÖõÕ  chest wall  Ăì­ÚîÚÅèČćó  èóÈĀÃÚØòĈÈ
ëîÈÃ­óÈăè­Ã­óÈæČóÖòè  Āæ­èÖ÷ÈÿÖ­óÚâĂì­âóÂ
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ØöćëùÕ  Ø¬óÚöĈăâ¬Ö­îÈì­îãĀÃÚæÈ  ÿßäóñÉñ
ØČóĂì­Õ­óÚĂÚÿÖ­óÚâăâ¬ËõÕÂòÛÿÖöãÈ ÂóäÉòÕ
Ø¬óÉñÖ­îÈĀØÈÿÃĆâÿÃ­óØóÈÕ­óÚĂÚÿØ¬óÚòĈÚ 
  
äòÈëöĀßØã°Ö­îÈâöÅèóâÿËöćãèËóÎ  âö
ÜäñëÛÂóäÔ°ĂÚÂóäÖäèÉ  ÿË¬Ú  ×­óÿÂõÕ
ÅèóâÝõÕßæóÕìæòÈÉóÂĀØÈÿÃĆâ  ëóâóä×
ÅČóÚèÔÅ¬óØöć×úÂÖ­îÈăÕ­Õ­èãÖÚÿîÈ  (ÕòÈ
Öòèîã¬óÈäúÜØöć 14) ìäøîĀØÈÿÃĆâØöćÅèóâ
æ÷Â (ĀÂÚ  z) ÿÝøćîăè­ÜäñâóÔ  8-
10  âõææõÿâÖä  ÂòÚ guide wire ×îãîîÂ
ÿèæóÕ÷ÈÿÃĆâîîÂ  ÿÜĆÚÖ­Ú 
  

ÝæÂóäÕČóÿÚõÚÈóÚ  
ÜòÎìóĀæñ îùÜëääÅÂóä

ÖäèÉ  Stereotactic wire localization  Õ­èã
ÿÖöãÈØ¬óÚîÚÅèČćóâöìæóãÜäñÂóä  ĀÖ¬ÿâøćî
ÚČóÜòÎìóâóèõÿÅäóñì°  ØÕæîÈÜÐõÛòÖõĀæ­è
ßÛè¬óÝú­Ü¬èãØöćâóÖäèÉØöćìÚ¬èãÂóäÂóä
èõÚõÉÊòãāäÅÿÖ­óÚâ Ý¬óãäòÈëöèõØãó 
āäÈßãóÛóæÉùíóæÈÂäÔ° ÉČóÚèÚ 46 äóã 
ëóâóä×Ăì­Åèóâä¬èââøîĂÚÂóäÖäèÉÉòÕØ¬ó
ăÕ­ÖäÈÖóâÖČóĀìÚ¬ÈØöćÖ­îÈÂóä ÉČóÚèÚ 44 
äóã ăâ¬è¬óÉñîãú¬ĂÚÖČóĀìÚ¬ÈØöćãóÂØöćëùÕÂĆ
Öóâ âöÿßöãÈ 2 äóã Øöćăâ¬ëóâóä×ÖäèÉāÕã
èõÙöÚöĈăÕ­ ÿÚøćîÈÉóÂÿÜĆÚÝú­Ü¬èãØöćÿÅãÝ¬óÖòÕ
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âñÿäĆÈÿÖ­óÚâ Āæ­èÿÂõÕâöÛäõÿèÔØöćëÈëòãîãú¬
ÖäÈäîãÝ¬óÖòÕÿÕõâØöćăâ¬âöÿÚøĈîÿÖ­óÚâĀæñîãú¬ 
ÖõÕÂòÛ chest wall āÕãăâ¬ëóâóä×Õ÷È
îîÂâóÖäèÉĂÚØ¬óÚîÚÅèČćóăÕ­ É÷È
ÿÜæöćãÚÿÜĆÚÖäèÉāÕãĂË­ÿÅäøćîÈîòæÖäóËóèÕ°
ĀØÚ 
  
ëäùÜ 
            Ã­îÕöĂÚÂóäÖäèÉ Stereotactic wire 
localization Õ­èãÿÖöãÈØ¬óÚîÚÅèČćó  ÉñØČó
Ăì­Ýú­Ü¬èãăâ¬ëóâóä×âîÈÿìĆÚèõÙöÂóä
ÖäèÉ  ĀæñÿìĆÚÿÃĆâÃÔñĀØÈÿÖ­óÚâ  îóÉâö
ÿæøîÕîîÂ  Ýú­Ü¬èãÛóÈäóãâöÅèóâÂæòèâóÂ
ÛóÈÅäòĈÈîóÉÿÜĆÚæâ  ĀÖ¬ÂĆãòÈâöÜòÎìóĀæñ
îùÜëääÅìæóãÜäñÂóä  ÿâøćîÚČóÜòÎìóâó
ĀÂ­ăÃĀæñÜÐõÛòÖõÉäõÈîã¬óÈâö
ÜäñëÛÂóäÔ°  ØČóĂì­ëóâóä×ÖäèÉßÛ
âñÿäĆÈäñãñÿäõćâĀäÂĂì­ĀÂ¬Ýú­Ü¬èã  ØČóĂì­
Ýú­Ü¬èãÜæîÕáòãÉóÂāäÅä­óãÚöĈăÕ­ 
  
ÿîÂëóäî­óÈîõÈ 

1. DSM  system , Digital 
Spot  Mammography , operator³s 
manual  9 · 500 · 0253  Revision 1, 
1999. 

2. Stereotactic Interventional 
Procedures of the breast. Lorad 
Multicare, Hologic. 
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ÉäõãÙääâÃîÈäòÈëöÿØÅÚõÅÿÊßóñØóÈäòÈëöä¬èâäòÂêó  
Ethic of Interventional radiology radiologic technologist 
 

ÿîÚÂ ëùèääÔÛòÔÒõÖ  èØ.Û., éé.â., Üä.Õ.(ÂČóæòÈé÷Âêó) 
áóÅèõËóäòÈëöèõØãó ÅÔñĀßØãéóëÖä°éõäõäóËßãóÛóæ âìóèõØãóæòãâìõÕæ 
  
ÉäõãÙääâÿÜĆÚÿäøćîÈØöćăÕ­äòÛÂóä

Âæ¬óè×÷È îã¬óÈâóÂĂÚ 2-3 Üö âóÚöĈ 
ÉÚÂäñØòćÈäòÑÛóæăÕ­ÂČóìÚÕĂì­ĀÖ¬æñ
ìÚ¬èãÈóÚáóÅäòÑÖ­îÈâöÅÔñÂääâÂóä
ÉäõãÙääâÃîÈ ĀÖ¬æñìÚ¬èãÈóÚ äèâ×÷Èâö
ÂóäÂČóìÚÕâóÖäÑóÚÉäõãÙääâĀæñÛòÈÅòÛ
ĂË­ĂÚìÚ¬èãÈóÚÚòĈÚą îã¬óÈÿÜĆÚäúÜÙääâ 
Ì÷ćÈØČóĂì­ÿÂõÕÅèóâëòÛëÚĀæñÅæùâÿÅäøîÂòÛ
ÂÏÛäõìóäØäòßãóÂäÛùÅÅæØöćĂË­ÂòÚîãú¬ ëõćÈ
ëČóÅòÎØöćÅèäÉñÅČóÚ÷È×÷ÈÉ÷Èîãú¬Øöćè¬óÉäõãÙääâ
Åøîîñăä ÜÐõÛòÖõîã¬óÈăäĂì­ÛääæùăÕ­ Āæñ
ĂÚĀÖ¬æñëóÃóîóËößÖ­îÈØČóĀÖÂÖ¬óÈÂòÚ
ìäøîăâ¬ îã¬óÈăä ëČóìäòÛÚòÂäòÈëöÿØÅÚõÅÂĆâö
ÜäñâèæÉäõãÙääâèõËóËößîãú¬ ëõćÈØöćÖ­îÈÅõÕ
ÂòÚÃÔñÚöĈÂĆÅøîÿäóÉñèõÿÅäóñì° (analysis) èõ
ÉòÂê° (appreciation) ĀæñèõÙóÚ 
(application) ÂòÚîã¬óÈăä āÕãÿÊßóñ
ÚòÂäòÈëöÿØÅÚõÅÿÊßóñØóÈäòÈëöä¬èâäòÂêóÌ÷ćÈ
ÿÜĆÚëóÃóã¬îãæÈăÜîöÂËòĈÚ ìÚ÷ćÈ ĀÖ¬ÿÚøĈî
ÈóÚâöÅèóâÿÂöćãèÃ­îÈÂòÛÝú­Ü¬èãāÕãÖäÈÂè¬ó
ÚòÂäòÈëöÿØÅÚõÅĂÚëóãäòÈëö èõÚõÉÊòãØòćèăÜ 

ÚõãóâÃîÈÉäõãÙääâ 
ÖóâßÉÚóÚùÂäâÊÛòÛäóËÛòÔÒõÖãë×óÚ 
ß.é. 2542 ăÕ­ÂČóìÚÕÅèóâìâóãÃîÈÅČó
ÕòÈÖ¬îăÜÚöĈ 
âóÖäÑóÚ ìâóã×÷È ëõćÈØöć×øîÿîóÿÜĆÚ

ÿÂÔÒ°ØöćäòÛäîÈÂòÚØòćèăÜ      
ÅùÔÙääâ ìâóã×÷È ëáóßÅùÔÈóâ

ÅèóâÕö 
ÉäõãÙääâ ìâóã×÷È ÙääâØöćÿÜĆÚÃ­î

ÜäñßåÖõ ÜÐõÛòÖõ éöæÙääâ 
âóÖäÑóÚØóÈÅùÔÙääâ  ìâóã×÷È ëõćÈ

ØöćÖ­îÈ×øîÿîóÿÜĆÚìæòÂÿØöãÛØóÈëáóßÅùÔ
ÈóâÅèóâÕö ØòĈÈØöćîãú¬áóãĂÚÉõÖĂÉ ĀæñØöć
ĀëÕÈîîÂØóÈÂõäõãóØöćÅèäÜäñßåÖõØöćÅÚ
ĂÚëòÈÅâÚòĈÚîÈÅ°ÂóäÚòĈÚ ìäøîë¬èÚäóËÂóä
ÚòĈÚ ăÕ­ãîâäòÛÚòÛ×øîÂòÚâó ìäøîăÕ­
ÂČóìÚÕä¬èâÂòÚÃ÷ĈÚâóĂìâ¬ĀæñÜäñßåÖõ
ÜÐõÛòÖõä¬èâÂòÚãîâäòÛä¬èâÂòÚè¬óÃ­î 
ÜäñßåÖõîñăäÿÜĆÚëõćÈÕö îñăäÿÜĆÚëõćÈËòćè 
îñăä×úÂ îñăäÝõÕ îñăäÅèäØČóĀæñîñăä
ăâ¬ÅèäØČó   
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ÉäõãÙääâèõËóËöß ÿÜĆÚÃ­îÜäñßåÖõ
ÜÐõÛòÖõëČóìäòÛÂæù¬âèõËóËöß ÿäöãÂè¬ó ́Éääãó
èõËóËöß ìäøî ÉääãóÛääÔèõËóËößµ  
ÉäõãÙääâĂÚìÚ¬èãÈóÚ ÿÜĆÚÃ­î

ÜäñßåÖõ ÜÐõÛòÖõëČóìäòÛÅÚĂÚîÈÅ°Âä×úÂ
ÂČóìÚÕăè­ÿÜĆÚäñÿÛöãÛèõÚòãÉñÿìĆÚăÕ­è¬ó
âóÖäÑóÚØóÈ ÅùÔÙääâ ÉäõãÙääâ Āæñ
ÉääãóÛääÔ āÕãĀØ­ÉäõÈĀæ­è ÅøîÿäøćîÈ
ÿÕöãèÂòÚÚòćÚÿîÈ ÿßäóñìâóã×÷È ÂóäÚČó
ÉäõãÙääâìäøîÅèóâÜäñßåÖõØöćÿìâóñëâ
ëČóìäòÛÛùÅÅæØöćîãú¬ĂÚîóËößĂÕîóËöß ìÚ÷ćÈ
âóÜäñâèæÿÃ­óăè­Õ­èãÂòÚÿßøćîĂì­ÛùÅÅæĂÚ
Âæù¬âîóËößÿÕöãèÂòÚÚòĈÚ   ÜÐõÛòÖõÖóâÿßøćî
ÿÜĆÚÂóäëä­óÈßåÖõÂääâØöćß÷ÈÜäñëÈÅ°
ëČóìäòÛÝú­Øöćîãú¬ĂÚÂæù¬â îóËößÚòĈÚ ą  
  
ÅČóè¬ó  ÉäõãÙääâ  âöÝú­Úõãóâ

Åèóâìâóãăè­ìæóãîã¬óÈ  ĀÖ¬ÿßøćîÅèóâ
ÿÃ­óĂÉËòÕÿÉÚÅèäé÷ÂêóÅèóâìâóãÃîÈÅČó
îøćÚØöćĂÂæ­ÿÅöãÈÿÂöćãèÃ­îÈ ÂòÛÅČóè¬óÉäõãÙääâ
Ì÷ćÈăÕ­ĀÂ¬ÅČóè¬ó ÉäõãéóëÖä°  Éäõãé÷ÂêóĀæñ 
éöæÙääâ    ÿßäóñÅČóÿìæ¬óÚöĈâöÅèóâìâóã
ÿÂöćãèÿÚøćîÈÂòÚîã¬óÈĂÂæ­ËõÕ  ĀæñÛóÈÅäòĈÈÂĆâö
Ýú­ÚČóâóĂË­ĀØÚÂòÚ  āÕãâöÅèóâìâóã
ÿìâøîÚÂòÚĀæñÖ¬óÈÂòÚ ÕòÈÚöĈ 
  

ÉäõãéóëÖä°        ÿÜĆÚÅČóÝëâÃîÈÅČó 2 
ÅČó Åøî  Éäõã  ÂòÛ  éóëÖä°  āÕãâöÖ­ÚÂČóÿÚõÕ
ÃîÈÅČóÖ¬óÈÂòÚ  ĀæñÅČóè¬ó  

- Éäõã  âóÉóÂáóêóÛóæö  ĀÜæè¬ó Åèóâ
ÜäñßåÖõ  ÂõäõãóØöćÅèäÜäñßåÖõ 

-éóëÖä° âóÉóÂáóêóëòÚëÂåÖ  
 ĀÜæè¬ó  èõËó 
 
ÿâøćîÚČóÅČóëîÈÅČóÚöĈâóÝëâÂòÚÉñăÕ­

ÚòãÅèóâ ìâóãè¬ó èõËóØöćâöÿÚøĈîìóÿäøćîÈ
ÅèóâÜäñßåÖõ ìäøîëõćÈØöćÅèä
ÜäñßåÖõ  ĀæñÉóÂÂóäé÷ÂêóÅèóâìâóã
ÃîÈÅČóè¬ó  ́ÉäõãéóëÖä°µ ÂĆÉñâöÅèóâìâóã
ĀæñÿÚøĈîìóßóÕßõÈÿÂöćãèÃ­îÈÂòÛÉäõãÙääâ
ĀæñéöæÙääâÕ­èã 
  
Éäõãé÷Âêó    ÿÜĆÚÅČóÝëâÃîÈÅČó2 ÅČó 
ÿË¬ÚÿÕöãèÂòÚ  Åøî  Éäõã  ÂòÛ  é÷Âêó  āÕãÅČó
è¬ó 

- Éäõã    âöÅèóâìâóãîã¬óÈÿÕöãèÂòÛ
Ã­óÈÖ­Ú 

- é÷Âêó âóÉóÂáóêóëòÚëÂåÖ
ĀÜæè¬ó  Âóäÿæ¬óÿäöãÚ  ÂóäÞ÷ÂÞÚ  Âóä
îÛäâ  
ÿâøćîÚČóâóäèâÿÜĆÚÅČóÿÕöãèÂòÚÉñâö

Åèóâìâóã è¬ó  Âóäÿæ¬óÿäöãÚÞ÷ÂîÛäâÿäøćîÈ
ÅèóâÜäñßåÖõÿßøćîÜäñßåÖõÜÐõÛòÖõÖÚĂì­
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îãú¬ĂÚĀÚèØóÈ ÃîÈéöæÙääâ Āæñ
èòÓÚÙääâÖæîÕÉÚäñÿÛöãÛÂÏìâóãÃîÈ
Û­óÚÿâøîÈĀì¬ÈËùâËÚĀæñÜäñÿØé 
ÚòĈÚą                

  
éöæÙääâ ÿÜĆÚÅČóÝëâÃîÈÅČó
è¬ó  éöæ  ÂòÛ  Ùääâ  ĀæñâöÅèóâìâóã
è¬ó  ÂÏ   Ã­îÛòÈÅòÛ  äñÿÛöãÛ  ÖæîÕÉÚ
ìæòÂÜÐõÛòÖõØóÈéóëÚóØöćÛùÅÅæß÷ÈÜÐõÛòÖõ
ÿßøćîßòÓÚóÅùÔáóßËöèõÖĂì­ ÜäñÂîÛÕ­èã
ÅùÔÙääâ  
  
ÅèóâìâóãÃîÈÅČóè¬ó  éöæÙääâ  Éñ

âöÅèóâìâóãØöćĀÖÂÖ¬óÈîîÂăÜÉóÂ  Éäõã
éóëÖä°  Āæñ  Éäõãé÷Âêó  Âæ¬óèÅøî Éäõã
éóëÖä°   ÉñÿÚ­ÚØöćîùÕâÅÖõ  ìäøîØåêÏöØöć
ÅèäÜÐõÛòÖõ   Éäõãé÷Âêó  ÉñÿÚ­ÚØöćÂóäÿæ¬ó
ÿäöãÚ  ÂäñÛèÚÂóäÿäöãÚäú­ 
  
ØòĈÈëîÈÅČóâöÅèóâìâóãÃãóãÅèóâ

×÷ÈéöæÙääâ Õ­èã  ÅèóâÿÜĆÚÅÚÕöâöéöæÙääâ
ÂĆÿÜĆÚîùÕâÂóäÔ°  îùÕâÅÖõÃîÈËöèõÖ  Āæñ
ÿÜĆÚëõćÈØöćØùÂÅÚÅèäé÷Âêóÿæ¬óÿäöãÚĂì­
ÿÂõÕÝæĀÂ¬ËöèõÖîã¬óÈÉäõÈÉòÈ  ë¬èÚÿÊßóñÃîÈ
ÅČóè¬ó  éöæÙääâ  ØöćÿìĆÚăÕ­ËòÕÿÉÚÅøî 
ÅèóâìâóãĂÚĀÈ¬ÜÐõÛòÖõ  Āæñ ÝæÃîÈÂóä
ÜÐõÛòÖõ  Ì÷ćÈÅÚØöćâöéöæÙääâÂĆÅøîÅÚØöćâö

éóëÚóîãú¬ĂÚĂÉÚòćÚÿîÈ  ÅČóè¬ó  éöæÙääâ  ÚöĈ
âöÅèóâìâóãĂÂæ­ÿÅöãÈìäøîÿìâøîÚÂòÛÅČó
è¬ó  ́ÉäõãÙääâµ âóÂØöćëùÕîöÂÅČóìÚ÷ćÈÕ­èã 
  
ÃîÛÃ¬óãÃîÈÉäõãÙääâ     
            ÿßøćîĂì­ÿÂõÕÅèóâÿÃ­óĂÉØöćĀÉ¬âĀÉ­È
ĀæñËòÕÿÉÚãõćÈÃ÷ĈÚ  ÿäóÉñÖ­îÈØČóÅèóâÿÃ­óĂÉ
ÅČóÌ÷ćÈîãú¬ĂÚÃîÛÃ¬óãÃîÈ ÉäõãÙääâ  ÕòÈÚöĈ 
Éääãó   ìâóã×÷È  Åèóâ
ÜäñßåÖõ  ÂõäõãóØöćÅèäÜäñßåÖõĂÚìâú¬
ÅÔñ  ÿË¬Ú  ÉääãóÅäú  ÉääãóÖČóäèÉ ðæð 
ÉääãóÛääÔ  ìâóã×÷È  ÜäñâèæÅèóâ
ÜäñßåÖõØöćÝú­ÜäñÂîÛîóËößÂóäÈóÚĀÖ¬æñ
îã¬óÈÂČóìÚÕÃ÷ĈÚ  ÿßøćîäòÂêó  Āæñë¬Èÿëäõâ
ÿÂöãäÖõÅùÔ  ËøćîÿëöãÈ  ĀæñÑóÚñÃîÈëâóËõÂ 
ÅùÔÙääâ ìâóã×÷È  ëáóßÅùÔÈóâ
ÅèóâÕöØóÈÅèóâÜäñßåÖõĀæñ
ÉõÖĂÉ  ÿË¬Ú  ÅèóâÿÜĆÚÝú­ăâ¬Âæ¬óèÿØĆÉ  āÕã
ìèòÈÜäñāãËÚ°ë¬èÚÖÚÿÜĆÚ
ÅùÔÙääâ  ÅùÔÙääâ Åøî ÉäõãÙääâØöćÞ÷ÂÞÚ
ÉÚÿÜĆÚÚõëòã  ÿË¬Ú 
ÌøćîëòÖã°  ÃãòÚ  îÕØÚ  ÿëöãëæñ  äòÛÝõÕËî
Û 
âāÚÙääâ ìâóã×÷È  Åèóâäú­ë÷ÂÝõÕËîÛ
ËòćèÕö  Åèóâäú­ë÷Âè¬óîñăäÅèäØČó  îñăäăâ¬
ÅèäØČó  ÿËøćîÂòÚè¬ó âÚùêã°ØùÂÅÚâöâāÚ
Ùääâ  ÿÚøćîÈÉóÂÛóÈÃÔñÿäóÉñÿÂõÕ
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Åèóâäú­ë÷ÂÃòÕĀã­ÈĂÚĂÉäñìè¬óÈÅèóâäú­ë÷Â
è¬óÖ­îÈÂóä ØČóëõćÈìÚ÷ćÈ  Āæñäú­è¬óÅèäØČóîöÂ
ëõćÈìÚ÷ćÈ 
âóäãóØ  ìâóã×÷È  Âõäõãó  èóÉó  Øöć
ëòÈÅâÂČóìÚÕăè­ÿÜĆÚØöćãîâäòÛĂÚÂæù¬âĀÖ¬
æñØ­îÈ×õćÚĀÖÂÖ¬óÈÂòÚăÜ 
  
ëČóìäòÛÝú­ÿÃöãÚßõÉóäÔóè¬ó 

ÅùÔÙääâăÕ­ĀÂ¬ÅèóâÜäñßåÖõÕöÉÚÿÅãËõÚ 
ÉäõãÙääâÅøîËùÕÃîÈÅùÔÙääâ ĀÖ¬æñÅÚâö
ËùÕÅùÔÙääâÖ¬óÈÂòÚ ÂÏìâóãÅøîÃ­îÛòÈÅòÛ
ĂÚÉäõãÙääâØöćëČóÅòÎè¬óÖ­îÈØČó 
ÉääãóÛääÔÅøîÉäõãÙääâÃîÈèõËóËöß
ìÚ÷ćÈą ÿÊßóñèõËóËößÚòĈÚ  
  
ÉäõãÙääâÿÜĆÚÝæÜäñâèæÃîÈ

ÂäîÛÅõÕØóÈÜäòËÎó èòÓÚÙääâ ëòÈÅâ 
ÉõÖèõØãóĀæñÅ¬óÚõãâ āÕãâöÑóÚëČóÅòÎÅøî
èõØãóéóëÖä°ĀæñÜäñèòÖõéóëÖä° ÕòÈÚòĈÚĂÚ
ë×óÚØöćÖ¬óÈÂòÚ ãùÅëâòãÖ¬óÈÂòÚ ÉäõãÙääâ
ã¬îâĀÖÂÖ¬óÈÂòÚăÜ îã¬óÈăäÂĆÖóâ Āîÿäõë
ØóÿØõæ (Aristotle Â¬îÚ Å.é.384-322) ăÕ­
ÚČóÿëÚîÅùÔÙääâĀâ¬ÛØ 4 ÜäñÂóä
ëČóìäòÛÂóäÖòÕëõÚĂÉÂäñØČó ăÕ­ĀÂ¬ 

1. ÅèóâäîÛÅîÛ (prudence) ÿÜĆÚ
ÂóäÅõÕîã¬óÈäîÛÅîÛ äîÛäú­ĂÚ
Õ­óÚÖ¬óÈą  

2. ÅèóâÿÃ­âĀÃĆÈ (Courage) Åøî
ÅèóâÂæ­óìóÎØöćÉñÂäñØČóîã¬óÈ
ÿÃ­âĀÃĆÈ  

3. ÅèóâßîÿßöãÈ (Temperance) âö
äñÕòÛÂóäÂäñØČóăâ¬âóÂ ăâ¬Ú­îã
ÿÂõÚăÜ  

4. ãùÖõÙääâ (Just) ÖóââóÖäÑóÚĂÚ
ãùÅëâòã ìäøîâöÅèóâËîÛÙääâ 

 
ÅùÔÙääâĀâ¬ÛØÚöĈîóÉâîÈăÕ­è¬óÖäÈÂòÚÂòÛ
ÇäóèóëÙääâ 4 ăÕ­ĀÂ¬ 

1. ëòÉÉñ Âóääú­ÉäõÈ ØČóÉäõÈ  
2. Øâñ îÕØÚ ăâ¬ã¬îØ­îÖ¬îëõćÈ
äùÂäóÚ  

3. ÃòÚÖõ îÕÂæòĈÚÖ¬îëõćÈãòćèãèÚ ØČó
îã¬óÈßîÿßöãÈ  

4. ÉóÅñ ÿëöãëæñ ăâ¬ÿìĆÚĀÂ¬ÖÚ ØČó
ÖóâÅèóâËîÛÙääâ 

  
ÉäõãÙääâÖóââùââîÈÜäòËÎó

ìæòÈÚèãùÅ (postmodern philosophy) 
ßõÉóäÔóäîÛÕ­óÚäñìè¬óÈÝæÜäñāãËÚ°ÂòÛ
Åèóâ×úÂÖ­îÈ ĂÚÚèãùÅâöĀÚèÅõÕÉäõãÙääâ
ĂÚìæóãâùââîÈ ÿË¬Ú  ÿÛÚĀÙâËöĈ×÷ÈÂóä
âù¬ÈÿÚ­ÚÝæÜäñāãËÚ° ÂóäØČóÈóÚÖ­îÈÅù­âÅ¬ó 
Åèóâ×úÂÝõÕÿÜĆÚÿäøćîÈäîÈæÈăÜ âõææ°ËöĈ×÷È
ÂóäÅõÕ×÷ÈÜäñāãËÚ°ë¬èÚäèâ 



JIRTN 2010 vol.4 no.1 
 

57 
 

ÅèóâÂ­óèìÚ­óĂÚáóßäèâ ÿâøćîáóßäèâÕö 
Ýú­ÜÐõÛòÖõÂĆã¬îâÖ­îÈăÕ­äòÛëõćÈÖîÛĀØÚØöćÕö
ăÜÕ­èã ÅóÚØ°ËöĈ×÷ÈëČóÚ÷ÂĂÚìÚ­óØöćØöćâöâāÚ
Ùääâ ÂóäÿÜĆÚÖòèîã¬óÈĀÂ¬ÅÚîøćÚ Ë¬èãÅÚ
îøćÚ ĀÚèÅõÕìæòÈÚèãùÅâîÈØñæùÝ¬óÚÖóÃ¬óã
ÃîÈÅèóâÅõÕäñìè¬óÈÝæÜäñāãËÚ°ÂòÛ
Åèóâ×úÂ Ö­îÈ āÕãÿÚ­ÚÂóäÚČóë¬èÚÕöÉóÂ
ĀÚèÅõÕÃîÈãùÅëâòãÖ¬óÈą âóĂË­ āÕã
âù¬ÈÿÚ­ÚÂóäÕúĀæäñìè¬óÈÂòÚ ÂóäÝæõÖØöćâö
ÅùÔáóß ÅèóâÿîøĈîÿàøĈîÿÝøćîĀÝ¬äñìè¬óÈÂòÚ 
ÂóäØČóÂČóăäāÕãÅČóÚ÷È×÷Èë¬èÚäèâ Âóääú­ÉòÂ
ìÚ­óØöć ÂóäĀëèÈìóëõćÈĂìâ¬ą ÚèòÖÂääâ
Ö¬óÈą îã¬óÈăäÂĆÖóâÉäõãÙääâăÕ­ĀÖ¬
ÿÜæöćãÚăÜÿäøćîãą (differance) ÖóâÂóä
ÜäòÛÿÜæöćãÚÃîÈëòÈÅâ ăâ¬âöÃ­îÉČóÂòÕØöć
ĀÚ¬ÚîÚ ĀÖ¬Ö­îÈÅõÕĂìâ¬îãú¬ÿëâîĂÚĀÖ¬æñ
ãùÅëâòã ìäøîë×óÚÂóäÔ°ÿÜĆÚÅäòĈÈ ąăÜ ëõćÈ
ëČóÅòÎÃîÈÉäõãÙääâÅøîÂóäëä­óÈâāÚ
ÙääâÖ¬îÿÜ­óìâóãëúÈëùÕÿßøćîĂì­ÿÂõÕÂóä 
ÖòÕëõÚĂÉÖ¬îèõ×öÂóäÂäñØČóÕö   
  
Ã­îÂÏìâóãØöćÿÂöćãèÃ­îÈÂòÛÉäõãÙääâ  
Ã­îÂÏìâóãØöćÿÂöćãèÃ­îÈÂòÛÉäõãÙääââö
ìæòÂą 3 Ã­î ăÕ­ĀÂ¬ 

1. ÜäñâèæÉäõãÙääâÃ­óäóËÂóäßæ
ÿäøîÚ ÖóâäòÑÙääâÚúÎĀì¬ÈäóËîóÔóÉòÂä
ăØã ßùØÙéòÂäóË 2550 ìâèÕ 13 

ÉäõãÙääâÃîÈÝú­ÕČóäÈÖČóĀìÚ¬ÈØóÈÂóäÿâøîÈ 
ĀæñÿÉ­óìÚ­óØöćÃîÈäòÑ  

2. ÉääãóÃ­óäóËÂóäÃîÈë¬èÚ
äóËÂóäÖóâßäñäóËÛòÎÎòÖõäñÿÛöãÛ
Ã­óäóËÂóäßæÿäøîÚ ß.é. 2551 ìâèÕ 5 
ÂóääòÂêóÉääãóÃ­óäóËÂóä  

3. ÂóäßòÓÚóÅèóâāÜä¬ÈĂëĂÚ
ìÚ¬èãÈóÚáóÅäòÑ ÖóâÚāãÛóãäòÑÛóæ 30 
Ù.Å.2551 ÚāãÛóãÂóäÛäõìóäÉòÕÂóäØöćÕö 
Ã­î 8.1.6 Âóäëä­óÈâóÖäÑóÚÕ­óÚÅùÔÙääâ 
ÉäõãÙääâ ĀæñÙääâóáõÛóæĂì­ĀÂ¬
Ã­óäóËÂóäĀæñÿÉ­óìÚ­óØöćÃîÈäòÑ ßä­îâØòĈÈ
ßòÓÚóÅèóâāÜä¬ÈĂëĂÚÂóäÜÐõÛòÖõÈóÚÃîÈ
ìÚ¬èãÈóÚáóÅäòÑ ÿßøćîĂì­ÿÜĆÚØöćÿËøćî×øî
ăè­èóÈĂÉÃîÈÜäñËóËÚ Õ­èãÂäñÛèÚÂóä
âöë¬èÚä¬èâÃîÈáóÅ ÜäñËóËÚ äèâ×÷ÈÂóä
Ü­îÈÂòÚĀæñÜäóÛÜäóâÂóäØùÉäõÖĀæñ
ÜäñßåÖõâõËîÛ ÖæîÕÉÚëÚòÛëÚùÚÂóä
ëä­óÈÅ¬óÚõãâÃîÈëòÈÅâĂì­ã÷ÕâòćÚĂÚÅèóâ
ÌøćîëòÖã°ëùÉäõÖ Āæñ×úÂÖ­îÈËîÛÙääâ 
  
ÂóäÉòÕØČóâóÖäÑóÚÉäõãÙääâ 
ĀÚèÅõÕÂóäÉòÕØČóâóÖäÑóÚ

ÉäõãÙääâ ÿÜĆÚÂóäÝæòÂÕòÚÿËõÈÚāãÛóãāÕã 
ëČóÚòÂÈóÚ Â.ß. ĂÚÑóÚñîÈÅ°ÂäÂæóÈ
äòÛÝõÕËîÛÚāãÛóãÂóäßòÓÚóÃ­óäóËÂóäØöć
ăÕ­äòÛâîÛìâóãáóäÂõÉ ëČóÅòÎĂÚÂóä
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ÜäñëóÚÂõÉÂääâÕ­óÚÂóäë¬Èÿëäõâ
ÉäõãÙääâĀæñÂóäÿëäõâëä­óÈäóËÂóäĂë 
ëñîóÕ Ăì­ÛòÈÿÂõÕĀÂ¬ìÚ¬èãäóËÂóäØùÂáóÅ
ë¬èÚ  āÕãăÕ­ÕČóÿÚõÚÂóäÉòÕØČóâóÖäÑóÚ
ØóÈÅùÔÙääâĀæñÉäõãÙääâÃîÈÃ­óäóËÂóä
ĀæñÿÉ­ó ìÚ­óØöćÉóÂìÚ¬èãÈóÚáóÅäòÑ ÿßøćî
ĂË­ÿÜĆÚÿÅäøćîÈâøîëČóÅòÎĂÚÂóäë¬Èÿëäõâ
ÉõÖëČóÚ÷ÂÕ­óÚÅùÔÙääâĀæñÉäõãÙääâĂÚ 
Âóäëä­óÈĀæñßòÓÚóÅèóâāÜä¬ÈĂëĂÚÂóä
ÜÐõÛòÖõÈóÚÃîÈìÚ¬èãÈóÚáóÅäòÑ ÿßøćîĂì­
ÿÂõÕÉäõãÙääâìäøîâóÖäÑóÚÅèóâ
ÜäñßåÖõÿÊßóñĀÖ¬æñèõËóËößÃ÷ĈÚĂÚäñÛÛ 
äóËÂóäîã¬óÈÂè­óÈÃèóÈĀæñØòćè×÷Èîã¬óÈ
ÿÜĆÚäúÜÙääâØöćËòÕÿÉÚ ëČóÚòÂÈóÚ Â.ß. āÕã
éúÚã°ë¬ÈÿëäõâÉäõãÙääâ ăÕ­ÉòÕÂõÉÂääâ
ë¬ÈÿëäõâĀæñëÚòÛëÚùÚĂì­ë¬èÚäóËÂóä 
Ã­óäóËÂóä ĀæñÿÉ­óìÚ­óØöć ÖäñìÚòÂ×÷È
ÅèóâëČóÅòÎÃîÈÉòÕØČóâóÖäÑóÚØóÈ
ÅùÔÙääâ ĀæñÉäõãÙääâ   ØòĈÈĂÚäúÜĀÛÛ
ÃîÈÂóäÉòÕÜäñËùâÿËõÈÜÐõÛòÖõÂóä Âóä
ÉòÕØČóÅú¬âøî ĀæñëøćîÜäñÿáØÖ¬óÈ ÿßøćî
ÿÝãĀßä¬Ăì­ÂòÛë¬èÚäóËÂóäØöćãòÈăâ¬ÿÅã
ÉòÕØČóâóÖäÑóÚØóÈÅùÔÙääâĀæñ 
ÉäõãÙääâÿÂõÕÅèóâÿÃ­óĂÉ ĀæñăÕ­äòÛÅèóâäú­
ÿÂöćãèÂòÛĀÚèØóÈĂÚÂóäÉòÕØČóâóÖäÑóÚ
ÕòÈÂæ¬óèĀæñëóâóä×ÚČóăÜ ÜÐõÛòÖõĂÚ
ìÚ¬èãÈóÚÃîÈÖÚăÕ­ 

             ëČóìäòÛĂÚëòÈÅâăØãÜòÉÉùÛòÚ  Âóä
ßòÓÚóÅùÔÙääâãòÈâöÜòÎìóĀæñîùÜëääÅ
îãú¬âóÂØòĈÈąØöćØùÂÅÚÂĆÖ¬óÈØäóÛè¬ó  ëòÈÅââö
ÜòÎìóĀæñÛÂßä¬îÈĂÚÿäøćîÈÚöĈ  ĀÖ¬ÂĆãòÈăâ¬
ÅõÕØöćÉñÜäòÛÜäùÈĀÂ­ăÃÅùÔÙääâÃîÈÖÚÿîÈ
îã¬óÈÉäõÈÉòÈ  Āæñăâ¬Âæ­óßúÕìäøîÜäñÂóé
ÖÚÖ¬îìÚ­óëóÙóäÔËÚè¬ó  ÖÚÿÜĆÚÝú­âö
ÅùÔÙääâ  ĀÖ¬ÂĆăâ¬Ö­îÈÂóäĂì­ĂÅäâó
ÜäñÔóâè¬ó  ÖÚÿÜĆÚÝú­ăâ¬âöÅùÔÙääâ  Ýú­Øöć
ăÕ­äòÛÂóäîÛäâë¬èÚĂìÎ¬âòÂÉñÿÜĆÚÝú­âö
ÅùÔÙääâîãú¬Āæ­è  ĀæñÿÜĆÚÝú­Øöćăâ¬ăÕ­ëä­óÈ
ÜòÎìóĂì­ÂòÛëòÈÅâ  ĀÖ¬ĂÚØóÈÖäÈÂòÚÃ­óâ
Ýú­Øöćëä­óÈÜòÎìóĂì­ÂòÛëòÈÅâÂæòÛăâ¬âö
āîÂóëäòÛÂóäîÛäâ 
  
ÿäøćîÈÿÂöćãèÂòÛÅùÔÙääâ Āæñ

ÉäõãÙääâăÕ­äòÛÅèóâëČóÅòÎÿßõćâãõćÈÃ÷ĈÚîã¬óÈ
Ö¬îÿÚøćîÈ ĂÚÑóÚñØöćÿÜĆÚÂæăÂÌ÷ćÈÉñ
ÃòÛÿÅæøćîÚäñÛÛÂóäÛäõìóäÉòÕÂóäáóÅäòÑ 
Ăì­ÿÜĆÚäñÛÛØöćëä­óÈÜäñāãËÚ°ÿßøćî
ÜäñËóËÚ ĀæñÜäñÿØéËóÖõîã¬óÈ
ĀØ­ÉäõÈ   É÷ÈăÕ­âöĀÚèÚāãÛóã ĀæñÂóä
ÂČóìÚÕÿäøćîÈÚöĈăè­ĂÚÂÏìâóãäñÕòÛÖ¬óÈą
âóāÕãÖæîÕ   
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ÂóäÛäõìóäÈóÚØöćÕö (Good Governance) 
 ÿâøćîßõÉóäÔóÖóâĀÚèØóÈÂóäÛäõìóäÈóÚ
ØöćÕö äòÈëöÿØÅÚõÅØöćÕöØùÂÅÚÉñÖ­îÈ
äòÛÝõÕËîÛÖ¬îèõ×öËöèõÖÃîÈÖÚÿîÈĂÚ Ē 
äñÕòÛ Åøî 

1. ÿÂÔÒ°ÉČóÿÜĆÚ ÂóäÅèÛÅùâÖÚÿîÈ
Ăì­ÿÜĆÚÝú­ØöćØČóìÚ­óØöćäòÈëöÿØÅÚõÅØöćÕöăÕ­îã¬óÈ
ÿÖĆâÅèóâ ëóâóä× āÕãæñÿâõÕÂÏ äñÿÛöãÛ
ÃîÈèõËóËößĀæñÂÏäñÿÛöãÛÃîÈäòÑØöć
ÂČóìÚÕĂì­äòÈëöÿØÅÚõÅØČóìÚ­óØöć ìóÂ
æñÿâõÕÂÏÂĆÉñăÕ­ÂóäæÈāØêÖóâÂÏÿÂÔÒ°
ØöćäòÑăÕ­ÂČóìÚÕăè­ 

2. ÿÂÔÒ°ÿëäõâ ëõćÈÉČóÿÜĆÚØöćäòÈëö
ÿØÅÚõÅØöćÕöØùÂÅÚÖ­îÈÜÐõÛòÖõ Åøî Âóä
ÜÐõÛòÖõÖÚÖóâÉääãóÛääÔÃîÈèõËóËöß 
ÿßøćîÿÜĆÚìæòÂÜäñÂòÚè¬óÖÚăÕ­ÜÐõÛòÖõÖóâØöć
ÉääãóÛääÔÃîÈäòÈëöÿØÅÚõÅăÕ­ÂČóìÚÕ ăè­ 
āÕãäñÛÛÉñâöÂóäÜäñÿâõÚë×óÚáóßÖóâ
ÂÏÿÂÔÒ°ØöćăÕ­ÂČóìÚÕăè­ ëČóìäòÛÝú­ØöćæñÿâõÕ
ÉääãóÛääÔÿâøćîÖäèÉëîÛÖóâÂÏäñÿÛöãÛ
Āæ­èÂĆÉñâöÂÏÂóäæÈāØê āÕãăâ¬Ăì­ëõØÙõ
ĂÚÂóäÜäñÂîÛîóËößìäøîßòÂÂóä
ÜäñÂîÛèõËóËößËòćèÅäóèìäøîîóÉăÕ­ āØê
ÿßöãÈÂóäè¬óÂæ¬óèÖòÂÿÖøîÚ 

3. ÿÂÔÒ°ë¬Èÿëäõâ ìóÂÝú­ØöćÿÜĆÚäòÈëö
ÿØÅÚõÅ Ö­îÈÂóäìæòÂÜäñÂòÚØöćËòÕÿÉÚè¬ó
ÖÚÿîÈăÕ­ÜÐõÛòÖõÖÚîã¬óÈăâ¬ÛÂßä¬îÈĂÚ

ÂÏ äñÿÛöãÛÃîÈäóËÂóä ĀæñÉääãóÛääÔ
ÃîÈäòÈëöÿØÅÚõÅ  É÷ÈãõÚÕöÿëöãëæñÿèæóë¬èÚ
ÖÚÛóÈÿèæóØČóÂõÉÂääâØöćë¬ÈÿëäõâÂóä
ÜÐõÛòÖõÈóÚäóËÂóä ÃîÈÖÚ ÿË¬Ú ÂóäßòÓÚó
ØòÂêñÿÊßóñÛóÈîã¬óÈØöćĂË­ĂÚÂóä
ÜÐõÛòÖõÈóÚäóËÂóäØöćÖÚäòÛÝõÕËîÛāÕã ÿÃ­ó
ä¬èâÂòÛëâóÅâð  Ëâäâð ìäøîâúæÚõÙõÖ¬óÈą 
ÃîÈäòÈëöÿØÅÚõÅ ÿßøćîÜÐõÛòÖõìÚ­óØöćÖóâ
ĀÚèØóÈÃîÈäòÈëöÿØÅÚõÅØöćÕö    
  
ÉóÂÿÂÔÒ°ÉČóÿÜĆÚ ÿÂÔÒ°ÿëäõâ Āæñ

ÿÂÔÒ°ë¬Èÿëäõâ äòÈëöÿØÅÚõÅĂÚëóÃóäòÈëö
èõÚõÉÊòãĀæñëóÃóÿÊßóñØóÈäòÈëöä¬èâäòÂêó
ÉñÖ­îÈßõÉóäÔó ÉääÔãóÛääÔèõËóËöß
ĀæñÃ­îÂÏìâóãØöćÿÂöćãèÃ­îÈÖ¬óÈ ą (Øöćâó: 
ëâóÅâäòÈëöÿØÅÚõÅĀì¬ÈÜäñÿØéăØã 
http://www.tsrt.or.th) ÕòÈÚöĈ 

 
Ã­îÛòÈÅòÛ 

1. Ã­îÛòÈÅòÛëâóÅâäòÈëöÿØÅÚõÅĀì¬È
ÜäñÿØéăØã ÊÛòÛÜòÉÉùÛòÚ  

ßäñäóËÛòÎÎòÖõ 
1. ßäñäóËÛòÎÎòÖõÂóäÜäñÂîÛāäÅ
éõæÜñ ß.é.2542  

2. ßäñäóËÛòÎÎòÖõë×óÚßãóÛóæ 
ß.é. 2541  

3. ßäÛ.ëùÃáóßĀì¬ÈËóÖõ ß.é.2550  
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ßäñäóËÂåêÏöÂó 
1. ßäñäóËÂåêÏöÂóÂČóìÚÕĂì­
ëóÃóäòÈëöÿØÅÚõÅÿÜĆÚëóÃóÂóä
ÜäñÂîÛāäÅéõæÜñ Öóâ
ßäñäóËÛòÎÎòÖõÂóäÜäñÂîÛāäÅ
éõæÜñ ß.é.2542 ß.é.2545 

äñÿÛöãÛ ÂäñØäèÈëóÙóäÔëùÃ 
1. äñÿÛöãÛÂäñØäèÈëóÙóäÔëùÃè¬ó
Õ­èãÂóääòÂêóÉääãóÛääÔĀì¬È
èõËóËößÃîÈÝú­ÜäñÂîÛāäÅéõæÜñ 
ëóÃóäòÈëöÿØÅÚõÅ ß.é. 2547  

ÜäñÂóé 
1. ÿäøćîÈ ëâää×ÚñĀæñâóÖäÑóÚ
èõËóËößëČóìäòÛÝú­ÜäñÂîÛāäÅ
éõæÜñëóÃóäòÈëöÿØÅÚõÅ ß.é.2551  

  
ĂÚâùââîÈÉäõãÙääâÃîÈèõËóËöß 

Ýú­ÿÃöãÚÿìĆÚè¬óÜäñÂóéÅÔñÂääâÂóä
èõËóËößëóÃóäòÈëöÿØÅÚõÅ ÿäøćîÈ ëâää×Úñ
ĀæñâóÖäÑóÚèõËóËößëČóìäòÛÝú­ÜäñÂîÛ
āäÅéõæÜñëóÃóäòÈëöÿØÅÚõÅ ß.é. 2551 äóË
ÂõÉÉóÚùÿÛÂêó ÿæ¬â 125 ÖîÚßõÿéê 179 È 
ìÚ­ó17-19 ÿÜĆÚë¬èÚØöćÿÂöćãèÿÚøćîÈÕ­èãìæòÂ
ÉäõãÙääâÃîÈÂóäÜäñÂîÛèõËóËößâóÂ
ØöćëùÕ āÕãăÕ­äñÛù ăè­ĂÚâóÖäÑóÚ 1 è¬óÕ­èã
ÅèóâÿÜĆÚèõËóËößĀæñÅèóâäòÛÝõÕËîÛ ĂÚ
Ã­î 3 Āæñ 4 ÕòÈÚöĈ 

Ã­î 3 Ýú­ÜäñÂîÛāäÅéõæÜñëóÃóäòÈëö
ÿØÅÚõÅÖ­îÈâöÅèóâÿÜĆÚèõËóËößĀæñ
ÖäèÉëîÛăÕ­ ÕòÈÚöĈ 

1) ÜÐõÛòÖõÈóÚáóãĂÖ­ÂÏ äñÿÛöãÛ Āæñ
ÉääãóÛääÔèõËóËöß 
Â) ÿÃ­óĂÉÂÏìâóã äñÿÛöãÛ 

ÜäñÂóéÖ¬óÈ ą ØöćÂČóìÚÕ ĀæñĂì­Ýú­
ÜäñÂîÛāäÅéõæÜñëóÃóäòÈëöÿØÅÚõÅ×øî
ÜÐõÛòÖõ 
Ã) ÿÃ­óĂÉ×÷ÈÃ­îÛòÈÅòÛ äñÿÛöãÛ

ÜÐõÛòÖõ ĀæñÃ­îĀÚñÚČó ØöćÿÜĆÚëóÂæ 
Å) ÿÃ­óĂÉĂÚÿäøćîÈëõØÙõÃîÈÝú­Ü¬èã 

ĀæñéòÂÕõċéäöÅèóâÿÜĆÚâÚùêã° äèâ×÷È
ÛØÛóØÃîÈÖÚ ĂÚÂóäÛäõÂóäØóÈäòÈëö
èõÚõÉÊòã äòÈëöäòÂêó ĀæñÿèËéóëÖä°
ÚõèÿÅæöãä° 

2) ÜÐõÛòÖõÈóÚāÕãÿëâîáóÅ ăâ¬ÿæøîÂ
ËòĈÚèääÔñ 

3) äòÂêóÅèóâæòÛÃîÈÝú­Ü¬èã 
4) ä¬èâÉòÕØČóÅČóãõÚãîâÃîÈÝú­Ü¬èãÂ¬îÚ
ÂóäÖäèÉØóÈäòÈëöØöćÉČóÿÜĆÚ 

5) äú­×÷ÈÃ­îÉČóÂòÕĂÚÂóäĂì­ÛäõÂóä 
Â) ëóâóä×ÜäñÿâõÚë×óÚÂóäÔ° 

æòÂêÔñĀæñäñÕòÛÅèóâäùÚĀäÈÃîÈÜòÎìó
ĀæñÜä÷ÂêóÝú­äú­ĀæñâöÜäñëÛÂóäÔ°âóÂÂè¬ó
ÿßøćîĀÂ­ÜòÎìóÚòĈÚ 
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Ã) ëóâóä×ÜäñÿâõÚèõÙöĀÂ­ÜòÎìó
Ö¬óÈ ą ăÕ­ 

6) ëóâóä×ÛäõìóäÉòÕÂóäáóäñÈóÚÃîÈ
ÖÚÿîÈăÕ­îã¬óÈâöÜäñëõØÙõáóß 

7) Þ÷ÂÞÚÖÚÿîÈĂì­âöÅèóâäú­ĀæñØòÂêñ
îã¬óÈëâČćóÿëâî 

8) ÿÃ­óĂÉ×÷ÈÅèóâÉČóÿÜĆÚĂÚÂóäßòÓÚó
ÅèóâÂ­óèìÚ­óØóÈèõËóËöß 

9) ĀëÕÈÖÚè¬óÿÜĆÚÝú­ÜäñÂîÛāäÅ
éõæÜñëóÃóäòÈëöÿØÅÚõÅĂÚë×óÚØöć
ÜÐõÛòÖõÈóÚ 
  
Ã­î 4 Ýú­ÜäñÂîÛāäÅéõæÜñëóÃóäòÈëö
ÿØÅÚõÅÖ­îÈâöÅèóâëòâßòÚÙ°ĀæñÅèóâ
äòÛÝõÕËîÛ Ö¬îÝú­ä¬èâÈóÚĀæñÝú­äòÛÛäõÂóä
ÕòÈÚöĈ 

1) äú­×÷ÈÃîÛÿÃÖèõËóËößĀæñÃîÛÿÃÖ
ÂóäĂì­ÛäõÂóäÃîÈÖÚÿîÈ 

2) ÜÐõÛòÖõÈóÚä¬èâÂòÛÝú­ä¬èâèõËóËöß Ýú­
ÜäñÂîÛèõËóËößîøćÚØöćÿÂöćãèÃ­îÈ Ýú­Ü¬èã ÎóÖõ
Ýú­Ü¬èã ĀæñÝú­äòÛÛäõÂóäîøćÚăÕ­ 
Â) ÜÐõÛòÖõÈóÚä¬èâÂòÛëìëóÃó

èõËóËößîã¬óÈâöÜäñëõØÙõáóß 
Ã) ĀÚñÚČóÅèóâÿìĆÚØóÈèõËóËößĀÂ¬

Ýú­ä¬èâÈóÚ 
Å) ÿÃ­óĂÉ×÷ÈÅèóâÉČóÿÜĆÚĂÚÂóäÚòÕ

ìâóã ÂóäÿÖäöãâÝú­Ü¬èã ĀæñÂóäĂì­

ÅČóĀÚñÚČóĂÚÂóäÖäèÉĀÂ¬Ýú­Ü¬èã 
Ýú­äòÛÛäõÂóä ĀæñÝú­ÿÂöćãèÃ­îÈ ÿßøćîÂóä
èóÈĀÝÚ ÜäñÿâõÚÂóäèõÚõÉÊòã ĀæñÂóä
äòÂêó 
È) ĀÜæÝæÃ­îâúæØöćăÕ­ÉóÂÝú­

ÜäñÂîÛèõËóËößîøćÚ ÿßøćîÿßõćâÜäñëõØÙõáóß
ÂóäÜÐõÛòÖõ ĀæñÜäòÛÜäõâóÔäòÈëöĂì­Ú­îã
ØöćëùÕÿØ¬óØöćÜÐõÛòÖõăÕ­ 

3) ĀëÕÈØòÂêñÂóäëøćîëóäăÕ­îã¬óÈ
ÿìâóñëâĀæñâöÜäñëõØÙõáóß ĂÚÂóäĂì­
Ã­îâúæ ÅČóĀÚñÚČó ĀæñÃ­îÅõÕÿìĆÚÕ­óÚ
èõËóËöß ĀÂ¬Ýú­ä¬èâÈóÚ Ýú­Ü¬èã ÎóÖõÝú­Ü¬èã 
ĀæñÝú­äòÛÛäõÂóä 
Â) ÿÃ­óĂÉ×÷ÈØòÂêñÂóäëøćîëóäØöćâö

ÝæÖ¬îÂóäÜäñÿâõÚÝú­Ü¬èã Āæñëóâóä×ĂË­
ØòÂêñ ÂóäëøćîëóäăÕ­îã¬óÈÿìâóñëâÖóâ
îóãù Âóäé÷Âêó Āæñëáóßä¬óÈÂóãĀæñ
ÉõÖĂÉ 
Ã) ÿÃ­óĂÉ×÷ÈÂóäĀëÕÈÂäõãóØ¬óØóÈ

ĀæñîøćÚ ą ØöćÿÜĆÚÂóäëøćîëóäØöćâõĂË¬ÂóäßúÕ
Ì÷ćÈîóÉâöÝæÂäñØÛØóÈéóëÚó èòÓÚÙääâ 
ÅèóâÿËøćîë¬èÚÛùÅÅæ ĀæñÿéäêÑë×óÚñ 
Å) ÿÃ­óĂÉ×÷ÈÅèóâëČóÅòÎØöćÖ­îÈĂì­

Ã­îâúæØöćÉČóÿÜĆÚĀÂ¬Ýú­Ü¬èã ĀæñÝú­äòÛÛäõÂóä 
ÿßøćîÂóäÖòÕëõÚĂÉĂÚÂóääòÛÛäõÂóä 

4) ÿÃ­óĂÉ×÷ÈÅèóâÖ­îÈÂóäÂóäëøćîëóä
ØöćâöÜäñëõØÙõáóßÖæîÕäñãñÿèæóØöć
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Ăì­ÛäõÂóäÕúĀæÝú­Ü¬èã Ýú­äòÛÛäõÂóä ìäøî
Ýú­ĂË­ÛäõÂóä 
Â) ÿÃ­óĂÉ×÷ÈÅèóâÉČóÿÜĆÚØöćÖ­îÈĂì­

Ýú­Ü¬èãâöë¬èÚä¬èâĂÚÂóäÖòÕëõÚĂÉĂÚ
ÂäñÛèÚÂóä ØöćÿÂöćãèÃ­îÈÂòÛÂóääòÂêóÕ­èã
äòÈëö ìäøîÂóäÖäèÉèõÚõÉÊòãÕ­èãäòÈëö 
Ã) ĂË­ÂóäëøćîëóäÿßøćîØČóÅèóâÿÃ­óĂÉ

ÂòÛÝú­Ü¬èã Ýú­äòÛÛäõÂóä ĀæñÝú­ĂË­ÛäõÂóäĂì­
ÿÂõÕ Âóäâöë¬èÚä¬èâ 
  
Ýú­ÿÃöãÚâîÈāÕãëäùÜÉääãóÛääÔÃîÈäòÈëö
ÿØÅÚõÅ âöăÕ­ 4 äñÕòÛăÕ­ĀÂ¬  
1. ÉääãóÛääÔÖ¬îÖÚÿîÈ 

-  âöéöæÙääâ(ÉäõãÙääâ) ÜäñßåÖõÖÚ
ÿìâóñëâ 

- ĂË­èõËóËößÕ­èãÅèóâÌøćîëòÖã° ăâ¬
ĀëèÈìóÜäñāãËÚ° 

-  âöØòéÚÅÖõØöćÕöĀæñßòÓÚóÖÚÿîÈ 
2. ÉääãóÛääÔÖ¬îìÚ¬èãÈóÚ 

-  ëùÉäõÖ ÿëâîáóÅ ÜäóéÉóÂîÅÖõ 
-   ÜÐõÛòÖõìÚ­óØöćÿÖĆâÂČóæòÈÅèóâëóâóä× 
äèÕÿäĆè ÃãòÚìâòćÚÿßöãä ×úÂÖ­îÈ 
ëâÿìÖùëâÝæ 

- ÖäÈÖ¬îÿèæó ĂË­ÿèæóĂì­ÿÜĆÚÜäñāãËÚ°
Ö¬îØóÈäóËÂóä 

-  ÕúĀæäòÂêóĀæñĂË­Øäòßã°ëõÚÃîÈØóÈ
äóËÂóäîã¬óÈÜäñìãòÕÅù­âÅ¬ó 

3. ÉääãóÛääÔÖ¬îÝú­ÛòÈÅòÛÛòÎËó Ýú­îãú¬ĂÖ­
ÛòÈÅòÛÛòÎËó ĀæñÝú­ä¬èâÈóÚ 

- ä¬èââøî Ë¬èãÿìæøî ĀÚñÚČó 
- ÿîóĂÉĂë¬ÕúĀææúÂÚ­îÈ 
-  ëä­óÈÅèóâëóâòÅÅöĂÚÂóäÜÐõÛòÖõ
ìÚ­óØöć 

- ëùáóß âöÚČĈóĂÉ âöâÚùêãëòâßòÚÙ° 
-  æñÿè­ÚÂóäÚČóÝæÈóÚÃîÈÝú­îøćÚâóÿÜĆÚ
ÃîÈÖÚ 
4. ÉääãóÛääÔÖ¬îÜäñËóËÚĀæñëòÈÅâ 

- Ăì­ÅèóâÿÜĆÚÙääâ ÿîøĈîÿàøĈî âöÚČĈóĂÉ
ëùáóß î¬îÚāãÚ 

- ÜäñßåÖõÖÚĂì­ÿÜĆÚØöćÿËøćî×øîÃîÈ
ÛùÅÅæØòćèăÜ 

-  æñÿè­ÚÂóääòÛØäòßã°ëõÚìäøî
ÜäñāãËÚ°îøćÚĂÕ Ì÷ćÈâöâúæÅ¬óÿÂõÚÜÂÖõèõëòã 
ÉóÂÝú­âóäòÛÛäõÂóäÉóÂÝú­ØöćÜäñÂîÛèõËóËöß
äòÈëöÿØÅÚõÅ   
  
ÂæăÂâāÚÙääâ  
âÚùêã°ØùÂÅÚÖ¬óÈâöĀÚèāÚ­âØöćÉñ

ÜäñßåÖõÜÐõÛòÖõÕ­èãĂÉÿëäö Ì÷ćÈăÕ­äòÛ
îõØÙõßæÉóÂáóãĂÚ ÅøîÅèóâÿÜĆÚÖòèÖÚ 
ØòéÚÅÖõÖ¬óÈą ĀæñîõØÙõßæáóãÚîÂăÕ­ĀÂ¬
Å¬óÚõãâ ÙääâÿÚöãâÜÐõÛòÖõ Ã­îÂÏìâóã
Ö¬óÈą āÕãØöćßõÉóäÔó×÷ÈÂóäÛääæùÿÜ­óìâóã
ëúÈëùÕ Ì÷ćÈăÕ­ĀÂ¬ÂóäâöÅùÔáóßËöèõÖØöćÕöÃ÷ĈÚ 
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Ì÷ćÈâöÚõãóâÖ¬óÈÂòÚăÜÖóâĀÖ¬ÜäòËÎóÃîÈÝú­
ÚòĈÚè¬óÿÜĆÚäñÕòÛËóèÛ­óÚìäøîäñÕòÛ ÃîÈ
ÚòÂÜäóËÎ° ÂóäÖòÕëõÚĂÉĀëÕÈßåÖõÂääâ
ÚòĈÚÉñÖ­îÈ×úÂÖ­îÈÖóâèõ×öÜäñËó ÿßøćîĂì­
ăÕ­äòÛÂóäãîâäòÛÉóÂëòÈÅâĀæñÛääæù
ÿÜ­óìâóãÿÊßóñÂõÉìÚ÷ćÈą ØöćÚČóăÜëú¬
ÿÜ­óìâóãëúÈëùÕăÕ­ ÕòÈáóß 1 
  
 áóß 1 ĀëÕÈÂæăÂâāÚÙääâÃîÈâÚùêã°  
ĀÚèÅõÕâāÚÙääâĂÚØóÈÜäòËÎóÉñÿÂõÕÃ÷ĈÚ
ÉóÂ èõáóêèõÙö (dialectic method) ÅøîÂóä
×óâÖîÛÿßøćîìóÅèóâÿÜĆÚÉäõÈØöćîãú¬
ÿÛøĈîÈìæòÈĀæñëõćÈØöćÅČĈóÜäñÂòÚÅèóâ ÿÜĆÚ
ÉäõÈÚòĈÚ ÕòÈÚòĈÚìóÂÉñÖòĈÈÅČó×óâÂòÛäòÈëö
ÿØÅÚõÅāÕãØòćèăÜè¬ó ØČóăâÉ÷ÈâóØČóÈóÚØùÂ

èòÚ āÕãăâ¬āÂÈÿèæóÈóÚìæóãÅÚîóÉÖîÛ
è¬ó ÿßäóñÖ­îÈØČóÖóâÂÏÃîÈØöćØČóÈóÚØöćØùÂ
ÅÚÖ­îÈâóÜÐõÛòÖõÈóÚÖóâÿèæóØöćÂČóìÚÕ æó
ßòÂÝ¬îÚ æóÂõÉ æóÜ¬èãăÕ­ÖóâëõØÙõ  ÿâøćî
×óâè¬ó ØČóăâÉ÷ÈÖ­îÈØČóÖóâÂÏ ØùÂÅÚÉñ
ÖîÛÿìâøîÚÂòÚè¬ó ÿßäóñăâ¬Ö­îÈÂóä×úÂăæ¬
îîÂÉóÂÈóÚ ÂĆ×óâÖ¬îăÜè¬óØČóăâÉ÷ÈÂæòè
Âóä×úÂăæ¬îîÂÉóÂÈóÚ ÂĆÖîÛè¬ó Âæòèè¬óăâ¬
âöÿÈõÚÅ¬óÉ­óÈâóĂË­É¬óãĂÚèõ×öËöèõÖÜäñÉČóèòÚ
ÿßøćîÖÚÿîÈÉñăÕ­âöÅèóâ ëùÃ ÊñÚòĈÚĀâ­Úè¬ó
ÅČóÖîÛØöćăÕ­ÿÜĆÚÅČóÖîÛØöćĀÖÂÖ¬óÈ
ìæóÂìæóãÂòÚÖóâÿÜ­óìâóãÃîÈĀÖ¬ æñÅÚ 
ĀæñÅČóÖîÛë¬èÚâóÂØöćăÕ­äòÛâòÂÖîÛè¬ó 
ÿßäóñîóËößäòÈëöÿØÅÚõÅÿÜĆÚîóËößØöćâöÅèóâ
âòćÚÅÈØòĈÈĂÚÕ­óÚäóãăÕ­ ÂóäÅäîÈËöß Āæñ
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ÿÜĆÚîóËößØöćÕöăÕ­äòÛÂóäãîâäòÛÉóÂëòÈÅâ 
ÅČóÖîÛÿìæ¬óÚöĈæ­èÚÿÜĆÚÿÜ­óìâóãÿÊßóñÂõÉ 
ÿßäóñÿÜ­óìâóãëúÈëùÕÃîÈËöèõÖÅøî Âóäâö
ËöèõÖîãú¬îã¬óÈÿÜĆÚëùÃĂÚëòÈÅâ  ÅèóââòćÚÅÈ 
ØòĈÈäóãăÕ­ ÂóäÅäîÈËößĀæñÿÜĆÚîóËößØöćÕö
ã¬îâÿÜĆÚìæòÂÜäñÂòÚăÕ­è¬óÉñÖ­îÈâöËöèõÖØöć
ÕöăÕ­ îã¬óÈâöÅèóâëùÃ āÕãëäùÜÿÜ­óìâóã
ëùÕØ­óãìäøîÿÜ­óìâóãëúÈëùÕÃîÈÂóäÿÜĆÚ
äòÈëöÿØÅÚõÅĂÚÑóÚñ âÚùêã°Āæ­èÂĆÅøî Âóäâö
ËöèõÖîãú¬ĂÚāæÂÚöĈîã¬óÈâöÅèóâëùÃ ìóÂÉñ
×óâÖ¬îăÜè¬óØČóăâÉ÷ÈîãóÂĂì­ØùÂÅÚâö
ÅèóâëùÃĀæñîøćÚą Ö¬îăÜ ĂÚØöćëùÕÂĆæÈÿîã
è¬ó ÿßøćîĂì­ÖÚÿîÈâöÅèóâëùÃ ìäøîÛääæù
ÿÜ­óìâóãëúÈëùÕÃîÈéóëÚóØöćÖÚÿîÈÚòÛ×øî 
ëČóìäòÛäòÈëöÿØÅÚõÅÿÊßóñØóÈäòÈëöä¬èâ
äòÂêó ØöćÖ­îÈÜÐõÛòÖõÈóÚÿÂöćãèÿÚøćîÈÕ­èã
ìòÖ×ÂóäØóÈäòÈëöä¬èâäòÂêóØöćÖ­îÈÂóäÅèóâ 
äú­ÅèóâËČóÚóÎÿÊßóñØóÈîã¬óÈëúÈ Âóä
ÜÐõÛòÖõÖóâÉääÔãóÛääÔèõËóËöß ÅÈăâ¬
ÿßöãÈßîØöćÉñÛääæùÿÜ­óìâóãëúÈëùÕ ìóÂĀÖ¬
Ö­îÈÿëäõâëä­óÈâāÚÙääâ ĀæñÂóäÜÐõÛòÖõ
ÖóâìæòÂÉäõãÙääâÿßøćîĂì­ăÕ­ÂóäÜäñßåÖõ
ÕöØöćĀØ­ÉäõÈ Āæñÿëäõâëä­óÈÅùÔÅ¬óÃîÈ
èõËóËößĂÚèÈÂóäĀßØã°ĀæñëóÙóäÔëùÃĂì­
ÿßõćâëúÈãõćÈÃ÷ĈÚ 
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