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∫∑§—¥¬àÕ °“√‰¥â√—∫√—ß ’ª√‘¡“≥ ŸßÕ“®∑”„Àâ‡°‘¥°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ ¥’‡ÕÁπ‡Õ À√◊Õ‚§√‚¡‚´¡¢Õß√à“ß°“¬ºŸâ∑’Ë‰¥â√—∫

Õ“®∑”≈“¬‡¬◊ËÕμ“ ‡°‘¥°“√√–§“¬‡§◊Õß ·≈–Õ“®‡ªìπμâÕ°√–®° °“√„™â√—ß ’∑“ß°“√·æ∑¬å®÷ßμâÕß∑”„Àâ‡°‘¥

ª√–‚¬™πå Ÿß ÿ¥ ‚¥¬≈¥ª√‘¡“≥√—ß ’∑’Ë‰¡à®”‡ªìπ„Àâ°—∫ºŸâªÉ«¬ „πªï 2553 »Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë 1 ·≈–

°Õß√—ß ’·≈–‡§√◊ËÕß¡◊Õ·æ∑¬å ‰¥â®—¥∑”‚§√ß°“√≈¥ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√∂à“¬¿“æ√—ß ’«‘π‘®©—¬¢Õß

‚√ßæ¬“∫“≈  ‚¥¬«—¥ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬®“°°“√∂à“¬¿“æ√—ß ’∑à“‡∑§π‘§μà“ß Ê ¢Õß‚√ßæ¬“∫“≈„π¿“§

°≈“ß·≈–¿“§„μâ „π‡¥◊Õπ°ÿ¡¿“æ—π∏å-¡’π“§¡ 2553 À≈—ß®“°π—Èπ‰¥â®—¥Ωñ°Õ∫√¡‡√◊ËÕß‡∑§π‘§„π°“√≈¥ª√‘¡“≥

√—ß ’®“°°“√∂à“¬¿“æ√—ß ’·°à‡®â“Àπâ“∑’Ë√—ß ’¢Õß‚√ßæ¬“∫“≈ª≈“¬‡¥◊Õπ¡’π“§¡ 2553 ·≈–«—¥ª√‘¡“≥√—ß ’∑’Ëº‘«

ºŸâªÉ«¬®“°°“√∂à“¬¿“æ√—ß ’∑à“‡∑§π‘§μà“ß Ê Õ’°§√—ÈßÀ≈—ß°“√Õ∫√¡™à«ß‡¡…“¬π-æƒ…¿“§¡ 2553 ºŸâ«‘®—¬‰¥â

»÷°…“¢âÕ¡Ÿ≈ª√‘¡“≥√—ß ’®“°°“√∂à“¬¿“æ√—ß ’∑√«ßÕ°∑à“ posteroanterio ‚¥¬‡°Á∫¢âÕ¡Ÿ≈®“°°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§«“¡

Àπ“°÷Ëß°≈“ß∑√«ßÕ° Õ¬Ÿà√–À«à“ß 22 ± 5 ‡´πμ‘‡¡μ√ °àÕπ°“√Õ∫√¡®”π«π 140 √“¬ ®“°‚√ßæ¬“∫“≈„π

‡¢μ®—ßÀ«—¥μ√—ß °√–∫’Ë æ—ßß“ ·≈– ¿Ÿ‡°Áμ ®”π«π 14 ·Ààß ·≈–‡°Á∫¢âÕ¡Ÿ≈ª√‘¡“≥√—ß ’®“°°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’™à«ß

§«“¡Àπ“‡∑à“‡¥‘¡¢Õß‚√ßæ¬“∫“≈°≈ÿà¡‡¥‘¡ À≈—ß°“√Õ∫√¡ Õ’°®”π«π 140 √“¬ π”¢âÕ¡Ÿ≈ª√‘¡“≥√—ß ’¢ÕßºŸâªÉ«¬∑—Èß

2 °≈ÿà¡¡“‡ª√’¬∫‡∑’¬∫‚¥¬„™â ∂‘μ‘·∫∫ Ζ-test æ∫«à“ ª√‘¡“≥√—ß ’¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

∑’Ë√–¥—∫ 0.05 °“√„™âª√‘¡“≥√—ß ’≈¥≈ß 12 ‚√ßæ¬“∫“≈ (85.7%) ‡¡◊ËÕæ‘®“√≥“„π√–¥—∫°≈ÿà¡ æ∫§à“ª√‘¡“≥

√—ß ’§«Õ‰∑≈å∑’Ë 3 ¢Õß°≈ÿà¡ °àÕπ°“√Õ∫√¡‡∑à“°—∫ 0.56 ¡‘≈≈‘‡°√¬å À≈—ß°“√Õ∫√¡ ‡∑à“°—∫ 0.38 ¡‘≈≈‘‡°√¬å ≈¥≈ß

0.18 ¡‘≈≈‘‡°√¬å (32.1%) ·≈–æ∫«à“ª√‘¡“≥√—ß ’¢Õß‚√ßæ¬“∫“≈„π°≈ÿà¡„°≈â‡§’¬ß°—π¡“°¢÷Èπ ‚¥¬Õ—μ√“ à«π

√–À«à“ß§à“ª√‘¡“≥√—ß ’ Ÿß ÿ¥·≈–§à“μË” ÿ¥≈¥≈ß®“° 20.10 ‡ªìπ 19.38 °“√«‘‡§√“–Àåªí®®—¬∑’Ë ”§—≠∑’Ë∑”„Àâ

ª√‘¡“≥√—ß ’≈¥≈ß æ∫«à“‡®â“Àπâ“∑’Ë√—ß ’ à«π„À≠à‰¥âª√—∫§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’ ‚¥¬‡æ‘Ë¡§à“§«“¡

μà“ß»—°¬å¢ÕßÀ≈Õ¥‡Õ°´‡√¬å §◊Õ‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬ 3.3 °‘‚≈‚«≈μå (4.3%) ·≈–≈¥§à“°√–· À≈Õ¥‡Õ°´‡√¬å§Ÿ≥§à“

‡«≈“„π°“√∂à“¬¿“æ√—ß ’ §◊Õ≈¥≈ß‡©≈’Ë¬ 7.2 ¡‘≈≈‘·Õ¡·ª√å-«‘π“∑’ (39.2%) ·≈–„™â§à“°√–· À≈Õ¥‡Õ°´‡√¬å

§Ÿ≥§à“‡«≈“„π°“√∂à“¬¿“æ√—ß ’„°≈â‡§’¬ß°—π¡“°¢÷Èπ  √ÿª‰¥â«à“À≈—ß°“√Ωñ°Õ∫√¡¡’°“√„™âª√‘¡“≥√—ß ’≈¥≈ß ™à«¬

≈¥Õ—μ√“‡ ’Ë¬ß®“°Õ—πμ√“¬¢Õß√—ß ’„Àâ°—∫ºŸâªÉ«¬ ®÷ß§«√¥”‡π‘π°“√Õ¬à“ßμàÕ‡π◊ËÕß‡æ◊ËÕ¢¬“¬„Àâ§√Õ∫§≈ÿ¡∑ÿ°‚√ß-

æ¬“∫“≈∑—Ë«ª√–‡∑»

§” ”§—≠: ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬, °“√∂à“¬¿“æ√—ß ’∑√«ßÕ°, §à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’

°“√≈¥ª√‘¡“≥√—ß ’„Àâ°—∫ºŸâªÉ«¬∑’Ë¡“„™â∫√‘°“√
∂à“¬¿“æ√—ß ’∑√«ßÕ°¢Õß‚√ßæ¬“∫“≈

‡¢μ™“¬Ωíòß∑–‡≈Õ—π¥“¡—π

»‘√‘«√√≥  ®Ÿ‡≈’¬ß

 “¬—≥Àå  ‡¡◊Õß «à“ß

»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë 1 °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å Õ”‡¿Õ‡¡◊Õß  μ√—ß
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∫∑π”
°“√∂à“¬¿“æ√—ß ’«‘π‘®©—¬ (diagnostic radiography)

‡ªìπ¢—ÈπμÕπÀπ÷Ëß¢Õß°“√«‘π‘®©—¬‚√§∑’Ë„™â¡“°„πªí®®ÿ∫—π

´÷Ëß„π°“√∂à“¬¿“æ√—ß ’¢ÕßÕ«—¬«–·μà≈– à«π ‡®â“Àπâ“∑’Ë

√—ß ’®–°”Àπ¥§à“∑“ß‡∑§π‘§∑’Ë‡§√◊ËÕß‡Õ°´‡√¬å·μ°μà“ß

°—πμ“¡ ¿“æ·≈–¢π“¥ºŸâªÉ«¬ √«¡∑—ÈßÕß§åª√–°Õ∫∑’Ë

‡°’Ë¬«¢âÕßÕ◊Ëπ Ê ‰¥â·°à øî≈å¡‡Õ°´‡√¬å ·ºàπ∫√√®ÿøî≈å¡

‡Õ°´‡√¬å ¢∫«π°“√≈â“ßøî≈å¡ ·≈–∑’Ë ”§—≠§◊Õ§«“¡√Ÿâ

·≈–∑—°…–¢ÕßºŸâªØ‘∫—μ‘ß“π °“√∂à“¬¿“æ√—ß ’·μà≈–§√—Èß

‡®â“Àπâ“∑’Ë√—ß ’‰¡à ‰¥â«—¥«à“„™âª√‘¡“≥√—ß ’ ”À√—∫ºŸâªÉ«¬

¡“°πâÕ¬‡æ’¬ß„¥ ‡æ’¬ß·μà¥Ÿ§ÿ≥¿“æ¢Õß¿“æ√—ß ’∑’Ë ‰¥â

‡∑à“π—Èπ ∫“ß§√—ÈßÕ“®„™âª√‘¡“≥√—ß ’¡“°‡°‘π‰ª∑”„Àâ‡°‘¥

Õ—πμ√“¬μàÕºŸâªÉ«¬·≈–ºŸâ „™âß“π ·≈–°√≥’∑’ËμâÕß∂à“¬

‡Õ°´‡√¬ǻ È” À√◊Õ√–∫∫°“√ªÑÕß°—π√—ß ’‰¡à‡æ’¬ßæÕ ∑”„Àâ

ºŸâªÉ«¬·≈–ºŸâ„™âß“πμâÕß‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß°«à“‡¥‘¡ °“√

‰¥â√—∫√—ß ’ª√‘¡“≥ ŸßÕ“®∑”„Àâ‡°‘¥°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ ¥’

‡ÕÁπ‡Õ À√◊Õ‚§√‚¡‚´¡¢Õß√à“ß°“¬ºŸâ∑’Ë ‰¥â√—∫ ‡¡◊Ë Õ

‚§√‚¡‚´¡∂Ÿ°∑”≈“¬Õ“®°àÕ„Àâ‡°‘¥‡π◊ÈÕ‡¬◊ËÕº‘¥ª√°μ‘ ·≈–

 ”À√—∫ “¬μ“∑’Ë‰¥â√—∫√—ß ’ª√‘¡“≥ Ÿß Õ“®∑”≈“¬‡¬◊ËÕμ“

‡°‘¥°“√√–§“¬‡§◊Õß ·≈–Õ“®‡ªìπμâÕ°√–®°‰¥â(1) ®“°º≈

¢Õß√—ß ’¥—ß°≈à“«®÷ß‰¥â¡’√–∫∫°“√ªÑÕß°—πÕ—πμ√“¬ ®“°√—ß ’

(radiation protection) ∑∫«ß°“√æ≈—ßß“πª√¡“≥Ÿ

√–À«à“ßª√–‡∑» À√◊Õ IAEA (International Atomic

Energy Agency) ‰¥â°”Àπ¥ Basic Safety Standard

(BSS) ́ ÷Ëß “√– ”§—≠∑’Ë°”Àπ¥‡æ◊ËÕ„Àâ°“√„™â√—ß ’¡’À≈—° 3

ª√–°“√§◊Õ justification (benefit > risk) optimization

(As Low As Reasonably Achievable: ALARA) ·≈–

limitation (numerical dose limits) ‚¥¬§”π÷ß∂÷ß∑—Èß

√—ß ’∑’Ë‰¥â√—∫®“°°“√ªØ‘∫—μ‘ß“π¥â“π√—ß ’ (occupational

exposure) √—ß ’∑’Ë‡°‘¥®“°°“√«‘π‘®©—¬·≈–/ À√◊Õ√—°…“

∑“ß°“√·æ∑¬å (medical exposure) ·≈–√—ß ’∑’Ë

ª√–™“™π∑—Ë«‰ª‰¥â√—∫ (public exposure; ‰¡à√«¡√—ß ’

∑’Ë‡°‘¥®“°°“√ªØ‘∫—μ‘ß“π·≈–√—ß ’∑’Ë‡°‘¥®“°°“√«‘π‘®©—¬

·≈–/À√◊Õ√—°…“∑“ß°“√·æ∑¬å) ®“°°“√»÷°…“‡°’Ë¬«°—∫

°“√„™âª√‘¡“≥√—ß ’„πß“π√—ß ’«‘π‘®©—¬„π‚√ßæ¬“∫“≈„π

ª√–‡∑»Õ—ß°ƒ…„πªï 1986(2) æ∫«à“ª√‘¡“≥√—ß ’∑’Ë ‰¥â

¢Õß‚√ßæ¬“∫“≈·μà≈–·Ààß·μ°μà“ß°—π‡ªìπÕ¬à“ß¡“° æ∫

§à“ Ÿß ÿ¥·≈–§à“μË” ÿ¥ μà“ß°—π∂÷ß 50 ‡∑à“ Royal Col-

lege of Radiologists ·≈– National Radiological

Board ®÷ß‰¥â·π–π”„Àâ·μà≈–‚√ßæ¬“∫“≈¡’°“√«—¥

ª√‘¡“≥√—ß ’∑’Ë„™â∂à“¬¿“æ√—ß ’«‘π‘®©—¬‡ªìπ√–¬– Ê ‚¥¬

„Àâ‡ªìπÀ—«¢âÕÀπ÷Ëß„π√–∫∫ª√–°—π§ÿ≥¿“æß“π√—ß ’

«‘π‘®©—¬(3) ´÷Ëß‚√ßæ¬“∫“≈®–μâÕß· ¥ß§à“ª√‘¡“≥√—ß ’∑’Ë

ºŸâªÉ«¬‰¥â√—∫®“°°“√∂à“¬¿“æ√—ß ’‡¡◊ËÕμ√«®μ‘¥μ“¡ ·≈–

‰¥â°”Àπ¥‡ªìπ°ÆÀ¡“¬„π¿“¬À≈—ß À≈—°°“√ ”§—≠§◊Õ

°“√„™â√—ß ’μâÕß∑”„Àâ ‰¥â¿“æ√—ß ’∑’Ë¡’§ÿ≥¿“æ„π°“√«‘π‘®©—¬

ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’πâÕ¬∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â μ“¡°Æ

ALARA ·≈–ºŸâªØ‘∫—μ‘ß“πμâÕß¡’§«“¡√Ÿâ „π°“√«—¥√—ß ’

·≈–≈¥ª√‘¡“≥√—ß ’ μàÕ¡“À≈“¬Àπà«¬ß“π‰¥â®—¥∑”

√–¥—∫ª√‘¡“≥√—ß ’Õâ“ßÕ‘ß„π°“√∂à“¬¿“æ√—ß ’«‘π‘®©—¬ (di-

agnostic reference levels) ‡æ◊ËÕ„Àâ ‚√ßæ¬“∫“≈„™â

‡ªìπ§à“Õâ“ßÕ‘ß ‡ªìπ°“√™à«¬§«∫§ÿ¡‰¡à„Àâ„™âª√‘¡“≥√—ß ’

 Ÿß‡°‘π§«“¡®”‡ªìπ ‡™àπ Institute of Physical Sciences

in Medicine (IPSM) International Atomic Energy

Agency (IAEA) European Commission (EC), Na-

tional Radiological Protection Board (NRPB)(4)  ”À√—∫

¢Õßª√–‡∑»‰∑¬‰¥â ¡’√“¬ß“π°“√»÷°…“ª√‘¡“≥√—ß ’∑’Ë

º‘«ºŸâªÉ«¬ (entrance surface dose; ESD) ®“°°“√

∂à“¬¿“æ√—ß ’«‘π‘®©—¬„π‚√ßæ¬“∫“≈‡¢μ™“¬Ωíòß∑–‡≈

Õ—π¥“¡—π ™à«ßªï 2546-2547(5) æ∫«à“ª√‘¡“≥√—ß ’∑’Ë„™â

∂à“¬¿“æ√—ß ’¢Õß°≈ÿà¡‰¡à‡°‘π§à“Õâ“ßÕ‘ß¢Õß IAEA ·μà

‡¡◊ËÕæ‘®“√≥“§à“ª√‘¡“≥√—ß ’‡ª√’¬∫‡∑’¬∫√–À«à“ß‚√ß-

æ¬“∫“≈·μà≈–·Ààß æ∫«à“§à“ª√‘¡“≥√—ß ’·μ°μà“ß°—π¡“°

‚¥¬æ∫«à“Õ—μ√“ à«π√–À«à“ß§à“ Ÿß ÿ¥·≈–§à“μË” ÿ¥¢Õß

°“√∂à“¬¿“æ√—ß ’∫√‘‡«≥∑√«ßÕ° (chest) ∑à“ posteroan-

terior (PA) ‡∑à“°—∫ 48.9,  lumbar spine ∑à“ antero-

posterior (AP) 58.8, lumbar spine ∑à“ lateral (LAT)

101.8, abdomen ∑à“ AP 27.7, pelvis ∑à“ AP 22.7,

skull ∑à“ PA 14.6 ·≈– LAT 17.5 ·≈–æ∫«à“¡’À≈“¬

‚√ßæ¬“∫“≈∑’Ë„™âª√‘¡“≥√—ß ’ Ÿß°«à“°≈ÿà¡Õ¬à“ß‡ÀÁπ‰¥â



°“√≈¥ª√‘¡“≥√—ß ’„Àâ°—∫ºŸâªÉ«¬∑’Ë¡“„™â∫√‘°“√∂à“¬¿“æ√—ß ’∑√«ßÕ°¢Õß‚√ßæ¬“∫“≈‡¢μ™“¬Ωíòß∑–‡≈Õ—π¥“¡—π

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ Úııı ªï∑’Ë ÚÒ ©∫—∫∑’Ë Ò ˆ¯

™—¥‡®π

¥—ßπ—Èπ‡æ◊ËÕ≈¥√—ß ’∑’Ë„™â∂à“¬¿“æ√—ß ’«‘π‘®©—¬„Àâ°—∫

ºŸâªÉ«¬≈ß·≈–Õ¬Ÿà„π‡°≥±å¡“μ√∞“π „πªï 2553 »Ÿπ¬å

«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë 1 ·≈–°Õß√—ß ’·≈–‡§√◊ËÕß¡◊Õ

·æ∑¬å ®÷ß‰¥â®—¥∑”‚§√ß°“√≈¥ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫

®“°°“√∂à“¬¿“æ√—ß ’«‘π‘®©—¬¢Õß‚√ß-æ¬“∫“≈ ®÷ß»÷°…“

‡æ◊ËÕª√–‡¡‘πº≈°“√≈¥ª√‘¡“≥√—ß ’¥—ß°≈à“«

«‘∏’°“√»÷°…“

°“√»÷°…“π’È‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß (experimental

research) ·∫∫ one group pretest-posttest design

‚¥¬§”π«≥ª√‘¡“≥√—ß ’®“°°“√∂à“¬¿“æ√—ß ’∑à“‡∑§π‘§

μà“ß Ê ·≈–®—¥Ωñ°Õ∫√¡‡√◊ËÕß‡∑§π‘§„π°“√≈¥ª√‘¡“≥

√—ß ’®“°°“√∂à“¬¿“æ√—ß ’·°à‡®â“Àπâ“∑’Ë√—ß ’¢Õß‚√ßæ¬“∫“≈

·≈–‡°Á∫¢âÕ¡Ÿ≈°“√∂à“¬¿“æ√—ß ’·≈–À“§à“ª√‘¡“≥√—ß ’œ

´È”Õ’°§√—Èß ‡ª√’¬∫‡∑’¬∫§à“ª√‘¡“≥√—ß ’°àÕπ·≈–À≈—ß°“√

Ωñ°Õ∫√¡ ‡æ◊ËÕ„Àâ∑√“∫«à“‡®â“Àπâ“∑’Ë√—ß ’‰¥âª√—∫§à“‡∑§π‘§

„π°“√∂à“¬¿“æ√—ß ’·≈–≈¥ª√‘¡“≥√—ß ’„Àâ°—∫ºŸâªÉ«¬À√◊Õ‰¡à

‚¥¬ª√–‡¡‘π®“°ª√‘¡“≥√—ß ’¢Õß°“√∂à“¬¿“æ√—ß ’

∑√«ßÕ°∑à“ PA ‡π◊ËÕß®“°‡ªìπ°“√∂à“¬¿“æ√—ß ’∑’Ëæ∫

¡“°∑’Ë ÿ¥·≈–°√–®“¬Õ¬Ÿà∑ÿ°°≈ÿà¡ª√–™“°√ ª√‘¡“≥√—ß ’œ

∑’Ëπ”¡“‡ª√’¬∫‡∑’¬∫‰¥â®“°«‘∏’°“√§”π«≥ (computa-

tional method) ®“°ª√‘¡“≥√—ß ’¢ÕßÀ≈Õ¥‡Õ°´‡√¬å

·≈–§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’ ÷́Ëß‡ªìπ«‘∏’∑’Ë«‘®—¬

·≈â««à“‰¥âº≈‰¡à·μ°μà“ß®“°°“√«—¥¥â«¬ TLD(6) ·≈–

 “¡“√∂«—¥ª√‘¡“≥√—ß ’„Àâ°—∫ºŸâªÉ«¬‰¥â ‰¡à®”°—¥®”π«π

 –¥«°·≈–ª√–À¬—¥§à“„™â®à“¬ ‚¥¬ºŸâ„™â‡§√◊ËÕß‡Õ°´‡√¬å

μâÕßμ—Èß§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’·∫∫ª√—∫§à“‰¥â

°≈ÿà¡μ—«Õ¬à“ß§◊Õ ºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√∂à“¬¿“æ√—ß ’

∑√«ßÕ°∑à“ PA ∑’Ë¡’§«“¡Àπ“°÷Ëß°≈“ß∑√«ßÕ° 22 ± 5

‡´πμ‘‡¡μ√ ¢Õß‚√ßæ¬“∫“≈„π‡¢μ®—ßÀ«—¥μ√—ß °√–∫’Ë

æ—ßß“ ·≈–¿Ÿ‡°Áμ ®”π«π 14 ·Ààß ‚¥¬‡°Á∫¢âÕ¡Ÿ≈ºŸâªÉ«¬

°àÕπ°“√Õ∫√¡„Àâ°—∫‡®â“Àπâ“∑’Ë√—ß ’·Ààß≈– 10 √“¬ ·≈–

À≈—ß°“√Ωñ°Õ∫√¡·Ààß≈– 10 √“¬

μ—«·ª√∑’Ë¡’º≈μàÕª√‘¡“≥√—ß ’ ∑’Ë¡’°“√§«∫§ÿ¡‰¥â·°à

1) §«“¡Àπ“∑√«ßÕ°¢Õß°≈ÿà¡ºŸâªÉ«¬∑’Ë¡“√—∫

∫√‘°“√∂à“¬¿“æ√—ß ’∑√«ßÕ° (tp) ‚¥¬‡≈◊Õ°ºŸâªÉ«¬∑’Ë¡’

§«“¡Àπ“°÷Ëß°≈“ß∑√«ßÕ° ™à«ß 22 ± 5 ‡´πμ‘‡¡μ√ ‚¥¬

„™â®”π«π‡∑à“°—π∑—Èß°àÕπ·≈–À≈—ß°“√Õ∫√¡

2) ª√‘¡“≥√—ß ’®“°‡§√◊ËÕß‡Õ°´‡√¬å (radiation

out put of X-ray tube;Y(d)) °”Àπ¥„Àâ„™â‡§√◊ËÕß∑’Ë‰¥â

¡“μ√∞“π·≈–„™â‡§√◊ËÕß‡¥’¬«°—π∑—Èß°àÕπ·≈–À≈—ß°“√Ωñ°

Õ∫√¡ ÷́Ëß “¡“√∂¬◊π¬—π‰¥â«à“ª√‘¡“≥√—ß ’®“°‡§√◊ËÕß

‡Õ°´‡√¬å¡’§«“¡‡∑’Ë¬ß(7) À“°‡®â“Àπâ“∑’Ë√—ß ’‰¡à ‰¥âª√—∫

‡ª≈’Ë¬π§à“∑“ß‡∑§π‘§

3) √–¬–®“°‚ø§—≈ ªÕμ¢ÕßÀ≈Õ¥‡Õ°´‡√¬å

∂÷ß‡§√◊ËÕß«—¥√—ß ’ (focal spot detector distance; FDD)

4) √–¬–®“°‚ø§—≈ ªÕμ¢ÕßÀ≈Õ¥‡Õ°´‡√¬å

∂÷ßøî≈å¡‡Õ°´‡√¬å (focal spot film distance; FFD)

5) BSF §◊Õ §à“ backscatter ∑’Ë¢÷Èπ°—∫™à«ß§à“

§«“¡μà“ß»—°¬å¢ÕßÀ≈Õ¥‡Õ°´‡√¬å (kilovolt; kV) ·≈–

§à“°“√°√Õß√—ß ’¢ÕßÀ≈Õ¥‡Õ°´‡√¬å (total filtration) „π

°“√«‘®—¬π’È„™â§à“‡∑à“°—π∑—Èß°àÕπ·≈–À≈—ß°“√Ωñ°Õ∫√¡§◊Õ

1.3(8)

μ—«·ª√∑’Ë¡’º≈μàÕª√‘¡“≥√—ß ’ ∑’Ë‡ªìπÕ‘ √– ‰¥â·°à

§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’ §◊Õ §à“§«“¡

μà“ß»—°¬å¢ÕßÀ≈Õ¥‡Õ°´‡√¬å (kV) ·≈–§à“°√–· À≈Õ¥

§Ÿ≥§à“‡«≈“„π°“√©“¬√—ß ’ (milliampere-second; mAs)

«— ¥ÿÕÿª°√≥å

1. ·∫∫∫—π∑÷°¢âÕ¡Ÿ≈°“√∂à“¬¿“æ√—ß ’

2. ‡§√◊ËÕß‡Õ°´‡√¬å«‘π‘®©—¬∑—Ë«‰ª∑’Ë‰¥â¡“μ√∞“π

μ“¡¢âÕ°”Àπ¥¢Õß°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

3. ‡§√◊ËÕß«—¥√—ß ’™π‘¥‰ÕÕÕπ·™¡‡∫Õ√å ¢π“¥ 15

CC.

4. ·ºàπμ–°—Ë«·∑πÀÿàπ®”≈Õß (phantom) Àπ“

3 ¡‘≈≈‘‡¡μ√ 2 ·ºàπª√–°∫°—π√«¡‡ªìπ 6 ¡‘≈≈‘‡¡μ√

¢π“¥°«â“ß 23 ‡´πμ‘‡¡μ√ × ¬“« 23 ‡´πμ‘‡¡μ√

«‘∏’°“√

1. ‡°Á∫¢âÕ¡Ÿ≈°“√∂à“¬¿“æ√—ß ’∑√«ßÕ°∑à“ PA ´÷Ëß

‰¥â®“°°“√∂à“¬¿“æ√—ß ’¢Õß‡®â“Àπâ“∑’Ë√—ß ’¢Õß‚√ßæ¬“∫“≈
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∑’Ë§—¥‡≈◊Õ°∑—Èß 14 ·Ààß‚¥¬ ‡≈◊Õ°°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§«“¡

Àπ“∑√«ßÕ°™à«ß 22 ± 5 ‡´πμ‘‡¡μ√ ∫—π∑÷°§à“∑’Ë ”§—≠

§◊Õ §à“ kV, mAs FFD, FDD  §«“¡Àπ“ ( tp ) ‡æ» Õ“¬ÿ

§à“ HVL °“√„™â °√‘¥ ™π‘¥øî≈å¡ ™π‘¥ °√’π ¢π“¥øî≈å¡

·≈–«‘∏’°“√≈â“ßøî≈å¡ ‚¥¬‡°Á∫¢âÕ¡Ÿ≈ºŸâªÉ«¬·Ààß≈– 10 √“¬

2. «—¥ª√‘¡“≥√—ß ’¢ÕßÀ≈Õ¥‡Õ°´‡√¬å(9) ‡æ◊ËÕÀ“

 ¡°“√∑’Ë· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥√—ß ’ (Y(d))

°—∫§à“ kV ∑’Ëμ—Èß ‚¥¬®—¥«“ß‡§√◊ËÕß«—¥ª√‘¡“≥√—ß ’ ¥—ß√Ÿª∑’Ë 1

°”Àπ¥¢π“¥¢Õß≈”√—ß ’ (field size) „Àâ§√Õ∫§≈ÿ¡À—«

«—¥√—ß ’ ¢π“¥ 10 ‡´πμ‘‡¡μ√ × 10 ‡´πμ‘‡¡μ√ √–¬–

Àà“ß®“°®ÿ¥‚ø°— ¢ÕßÀ≈Õ¥‡Õ°´‡√¬å∂÷ß°÷Ëß°≈“ßÀ—««—¥√—ß ’

50 ‡´πμ‘‡¡μ√ „™â·ºàπ¬“ßº ¡μ–°—Ë««“ß‡æ◊ËÕ°—π√—ß ’

 –∑âÕπ ÷́ËßÕ“®¡’º≈μàÕ°“√«—¥§à“ª√‘¡“≥√—ß ’

μ—Èß§à“‡∑§π‘§°“√∂à“¬¿“æ√—ß ’ ∑’Ë 100 mA 200

msec 60 kV ·≈â« °¥ «‘∑´å∂à“¬‡Õ°´‡√¬å ∫—π∑÷°

ª√‘¡“≥√—ß ’∑’Ë«—¥‰¥â´÷Ëß‡ªìπ§à“‡Õ°´‚æ‡™Õ√å Àπà«¬‡ªìπ

¡‘≈≈‘‡√‘π‡°âπ∑å (milliRoentgen; mR) «—¥´È” 3 §√—Èß ·≈â«

À“§à“‡©≈’Ë¬ μ—Èß§à“ mA ·≈– time ‡∑à“‡¥‘¡ ·≈â««—¥

ª√‘¡“≥√—ß ’∑’Ë 70, 80, 90, 100 kV μ“¡≈”¥—∫ ́ È” ®ÿ¥≈–

3 §√—Èß ‡ª≈’Ë¬πÀπà«¬¡‘≈≈‘‡√‘π‡°âπ∑å ‡ªìπ ª√‘¡“≥√—ß ’∑’Ë

∂Ÿ°¥Ÿ¥°≈◊π„πÕ“°“»∑’Ëº‘«ºŸâªÉ«¬ (entrance air KERMA;

ESK) Àπà«¬‡ªìπ ¡‘≈≈‘‡°√¬å (milliGray; mGy) ‚¥¬ 1

mR ‡∑à“°—∫ 0.0087 mGy ·≈â«§”π«≥μ“¡ ¡°“√∑’Ë 1

§”π«≥À“§à“ entrance air KERMA ∑’Ë·∑â®√‘ß ́ ÷Ëß

·∑π¥â«¬  —≠≈—°…≥å Ka(FDD) ®“° Ÿμ√

Ka (FDD) = M x NK x KQ ........................ (1)

M = §à“‡©≈’Ë¬¢Õßª√‘¡“≥√—ß ’∑’Ë∂Ÿ°¥Ÿ¥°≈◊π„π

Õ“°“»∑’Ëº‘«ºŸâªÉ«¬ ∑’Ë«—¥‰¥â

NK = §à“ calibration factor ¢Õß dosimeter ÷́Ëß

‰¥â¡“®“°°“√ Õ∫‡∑’¬∫

KQ = §à“·°â§«“¡·μ°μà“ß„π°“√μÕ∫ πÕß¢Õß

dosimeter

À“§à“ Y(d) μ“¡ ¡°“√∑’Ë 2

Y(d) = Ka (FDD)/mAs..............................(2)

‡¢’¬π°√“ø√–À«à“ß Y(d) °—∫§à“ kV ‡æ◊ËÕÀ“ ¡°“√

‚¥¬§«“¡ —¡æ—π∏å√–À«à“ß Y(d) °—∫ kV ®–‡ªìπ·∫∫‚æ≈‘-

‚π‡¡’¬≈ (√Ÿª∑’Ë 2)

3. ‡¡◊ËÕ‰¥â ¡°“√·≈â«„™â¢âÕ¡Ÿ≈°“√∂à“¬¿“æ√—ß ’

¢Õß°≈ÿà¡ºŸâªÉ«¬∑’Ë§—¥‡≈◊Õ° ¡“À“§à“ Y(d) ∑’Ë§à“ kV ∑’Ë„™âß“π

·∑π§à“„π ¡°“√∑’Ë‰¥â®“°°√“ø‚æ≈‘‚π‡¡’¬≈

4. À“§à“ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬ (entrance surface

dose; ESD) ‚¥¬·∑π§à“ Y(d), mAs, tp, FDD, FFD

·≈– BSF „π ¡°“√∑’Ë 3

FDD 2

ESD = Y(d) x mAS x BSF ................. (3)
FFD-tp

√Ÿª∑’Ë 1 °“√®—¥«“ß‡§√◊ËÕß«—¥√—ß ’®“°‡§√◊ËÕß‡Õ°´‡√¬å √Ÿª∑’Ë 2 °√“ø√–À«à“ß (Y(d)) °—∫§à“ kV

Y
(d

) (
m

by
/m

A
s)

◆
◆

◆

◆

◆

Y = 2E- 05x(2) - 0.0006x + 0.0108
R2 = 09791

0 20 40 60 80 100 200
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°“√≈¥ª√‘¡“≥√—ß ’„Àâ°—∫ºŸâªÉ«¬∑’Ë¡“„™â∫√‘°“√∂à“¬¿“æ√—ß ’∑√«ßÕ°¢Õß‚√ßæ¬“∫“≈‡¢μ™“¬Ωíòß∑–‡≈Õ—π¥“¡—π

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ Úııı ªï∑’Ë ÚÒ ©∫—∫∑’Ë Ò ˜Ò

BSF §◊Õ §à“ backscatter ∑’Ë¢÷Èπ°—∫ kVp ·≈– §à“

°“√°√Õß√—ß ’ (total filtration) „π°“√«‘®—¬π’È„™â§à“ ‡∑à“°—∫

1.3(8)

5. ®—¥Ωñ°Õ∫√¡„Àâ§«“¡√Ÿâ°—∫‡®â“Àπâ“∑’Ë√—ß ’°≈ÿà¡∑’Ë

§—¥‡≈◊Õ°

6. ‡°Á∫¢âÕ¡Ÿ≈°“√∂à“¬¿“æ√—ß ’∑√«ßÕ°∑à“ PA ¢Õß

ºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√À≈—ß°“√Ωñ°Õ∫√¡„Àâ°—∫‡®â“Àπâ“∑’Ë

√—ß ’ ‚¥¬‡≈◊Õ°ºŸâªÉ«¬∑’Ë¡’§«“¡Àπ“‡∑à“°—∫°àÕπ°“√Õ∫√¡

·Ààß≈– 10 √“¬ ·≈–§”π«≥§à“ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬

μ“¡¢âÕ 3-4

7. ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß§«“¡Àπ“¢Õß

°≈ÿà¡ºŸâªÉ«¬®“°°“√∂à“¬¿“æ√—ß ’ °àÕπ·≈–À≈—ß°“√Ωñ°

Õ∫√¡ ‡æ◊ËÕ¬◊π¬—π°“√§«∫§ÿ¡μ—«·ª√ ‚¥¬„™â ¡¡μ‘∞“π

°“√∑¥ Õ∫·∫∫‰¡à¡’∑‘»∑“ßÀ√◊Õ°“√∑¥ Õ∫·∫∫ 2 À“ß

(two- tailed test) ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ¢Õß°“√

∑¥ Õ∫∑“ß ∂‘μ‘·∫∫ Z-test

8. ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õßª√‘¡“≥√—ß ’∑’Ë

º‘«ºŸâªÉ«¬®“°°“√∂à“¬¿“æ√—ß ’ ·≈–§à“∑“ß‡∑§π‘§„π

°“√∂à“¬¿“æ√—ß ’°àÕπ·≈–À≈—ß°“√Ωñ°Õ∫√¡„™â  ¡¡μ‘∞“π

°“√∑¥ Õ∫·∫∫‰¡à¡’∑‘»∑“ßÀ√◊Õ°“√∑¥ Õ∫·∫∫ 2 À“ß

(two- tailed test) ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ¢Õß°“√

∑¥ Õ∫∑“ß ∂‘μ‘·∫∫ Z-test

§”π‘¬“¡®“°°“√«‘®—¬(1)

Exposure ‡ªìπª√‘¡“≥∑’Ë· ¥ß¥â«¬®”π«πª√–®ÿ∑’Ë

‡°‘¥®“°√—ß ’‡Õ° ǻ „πÕ“°“»Àπ÷ËßÀπà«¬¡«≈ ¡’Àπà«¬

‡ªìπ‡√‘π∑å‡°π (Roentgen; R) ‚¥¬ ª√‘¡“≥√—ß ’ 1 R §◊Õ

ª√‘¡“≥√—ß ’∑’Ë∑”„ÀâÕ“°“» 1 °‘‚≈°√—¡ ·μ°μ—«‰¥âª√–®ÿ

2.58 × 10-4 §Ÿ≈Õ¡∫å À√◊Õ‡°‘¥‰ÕÕÕπ 1.6 × 1015 §Ÿà À√◊Õ

Õ“°“»®–¡’°“√¥Ÿ¥°≈◊πæ≈—ßß“π 0.0087 ®Ÿ≈

Entrance surface dose (ESD) ‡ªìπª√‘¡“≥√—ß ’

∑’Ë∂Ÿ°¥Ÿ¥°≈◊π„πÕ“°“»μàÕÀπ÷ËßÀπà«¬¡«≈‡¡◊ËÕ«—¥∑’Ëº‘«

ºŸâªÉ«¬√«¡°—∫ª√‘¡“≥√—ß ’ –∑âÕπ ¡’Àπà«¬‡ªìπ®Ÿ≈μàÕ

°‘‚≈°√—¡À√◊Õ‡°√¬å

º≈°“√»÷°…“
®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∂à“¬¿“æ√—ß ’

„Àâ°—∫ºŸâªÉ«¬¢Õß‡®â“Àπâ“∑’Ë√—ß ’°àÕπ°“√Õ∫√¡ ®”π«π 140

√“¬ ·≈–À≈—ß°“√Ωñ°Õ∫√¡ ®”π«π 140 √“¬ æ∫«à“ „™â

§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’·≈–ª√‘¡“≥√—ß ’∑’Ëº‘«

ºŸâªÉ«¬¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫

0.05 (μ“√“ß∑’Ë 1)

‡¡◊ËÕæ‘®“√≥“·μà≈–‚√ßæ¬“∫“≈æ∫«à“ ¡’°“√„™â

μ“√“ß∑’Ë 1 °“√‡ª√’¬∫‡∑’¬∫ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬·≈–§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’∑√«ßÕ° ∑à“ PA °àÕπ·≈–À≈—ßΩñ°Õ∫√¡„Àâ°—∫

‡®â“Àπâ“∑’Ë√—ß ’„π¿“æ√«¡¢Õß°≈ÿà¡

 √ÿªº≈
     √“¬°“√ ™à«ß°“√Ωñ°Õ∫√¡ §à“‡©≈’Ë¬ SD Z

(α α α α α = 0.05)

§«“¡Àπ“ºŸâªÉ«¬ °àÕπ 22.1 2.46 0.611 ‰¡à·μ°μà“ß°—π

(‡´πμ‘‡¡μ√) À≈—ß 21.9 2.30

ª√‘¡“≥√—ß ’ (mGy) °àÕπ 0.36 0.31 4.133 ·μ°μà“ß°—π

À≈—ß 0.24 0.17

§«“¡μà“ß»—°¬å¢Õß °àÕπ 77.4 12.11 -2.332 ·μ°μà“ß°—π

À≈Õ¥‡Õ°´‡√¬å (kVp) À≈—ß 80.7 11.71

§à“°√–· À≈Õ¥§Ÿ≥§à“‡«≈“ °àÕπ 18.3 15.29 5.098 ·μ°μà“ß°—π

„π°“√©“¬√—ß ’ (mAs) À≈—ß 11.1 6.66

n = 140, α = 0.05   Z «‘°ƒμ = ±1.96
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ª√‘¡“≥√—ß ’≈¥≈ß 12 ‚√ßæ¬“∫“≈ (85.7%) (μ“√“ß∑’Ë 2

·≈– √Ÿª∑’Ë 3)

‡¡◊ËÕæ‘®“√≥“„π√–¥—∫°≈ÿà¡ æ∫ª√‘¡“≥√—ß ’‡©≈’Ë¬

¢Õß°≈ÿà¡≈¥≈ß®“° 0.36 ‡ªìπ 0.24 ¡‘≈≈‘‡°√¬å ≈¥≈ß‡∑à“°—∫

0.12 ¡‘≈≈‘‡°√¬å (33.8%) ‡¡◊ËÕ¥Ÿ§à“§«Õ‰∑≈å∑’Ë 3 ´÷Ëß„™â

‡ªìπ§à“Õâ“ßÕ‘ß¢Õß°≈ÿà¡ ≈¥≈ß®“° 0.56 ‡ªìπ 0.38 ¡‘≈≈‘-

‡°√¬å (32.1%) ∑”„Àâ§à“ª√‘¡“≥√—ß ’À≈—ß®“°Ωñ°Õ∫√¡

Õ¬Ÿà„π√–¥—∫∑’Ë‰¡à‡°‘π§à“∑’Ë°”Àπ¥¢Õß IAEA ·≈–ª√‘¡“≥

√—ß ’¢Õß·μà≈–‚√ßæ¬“∫“≈„°≈â‡§’¬ß°—π¡“°¢÷Èπ ´÷Ëß¥Ÿ‰¥â

®“°§à“ max/min ratio ∑’Ë≈¥≈ß °“√«‘‡§√“–Àåªí®®—¬∑’Ë

 ”§—≠∑’Ë∑”„Àâª√‘¡“≥√—ß ’≈¥≈ß æ∫«à“‡®â“Àπâ“∑’Ë√—ß ’¡’

°“√‡æ‘Ë¡§à“§«“¡μà“ß»—°¬å¢ÕßÀ≈Õ¥‡Õ°´‡√¬å ‚¥¬°àÕπ

Ωñ°Õ∫√¡¡’°“√„™â§à“°‘‚≈‚«≈μå ‡©≈’Ë¬ 77.4 kV À≈—ß°“√

Ωñ°Õ∫√¡ ¡’§à“‡©≈’Ë¬ 80.7 kV ‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬ 3.3 °‘‚≈‚«≈μå

(4.3%) ·≈–¡’°“√≈¥§à“°√–· À≈Õ¥‡Õ°´‡√¬å§Ÿ≥§à“

‡«≈“„π°“√∂à“¬¿“æ√—ß ’ ‚¥¬°àÕπΩñ°Õ∫√¡ ¡’§à“‡©≈’Ë¬

18.3 mAs À≈—ßΩñ°Õ∫√¡¡’§à“‡©≈’Ë¬ 11.1 mAs ≈¥≈ß‡©≈’Ë¬

7.2 ¡‘≈≈‘·Õ¡·ª√å-«‘π“∑’ (39.2%) ·≈– —ß‡°μ‰¥â«à“¡’

°“√„™â§à“°√–· À≈Õ¥‡Õ°´‡√¬å§Ÿ≥§à“‡«≈“„π°“√∂à“¬

¿“æ√—ß ’¢Õß·μà≈–‚√ßæ¬“∫“≈„°≈â‡§’¬ß°—π¡“°¢÷Èπ

(μ“√“ß∑’Ë 3)

«‘®“√≥å

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®–‡ÀÁπ‰¥â«à“ À≈—ß®“°„Àâ

μ“√“ß∑’Ë 2 ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬·≈–§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’∑√«ßÕ° ∑à“ PA °àÕπ·≈–À≈—ßΩñ°Õ∫√¡„Àâ°—∫‡®â“Àπâ“∑’Ë√—ß ’¢Õß·μà≈–‚√ß-

æ¬“∫“≈

ª√‘¡“≥√—ß ’ §«“¡μà“ß»—°¬å¢ÕßÀ≈Õ¥ §à“°√–· À≈Õ¥§Ÿ≥§à“‡«≈“

(mGy)* ‡Õ°´‡√¬å* (kVp) „π°“√©“¬√—ß ’ *(mAs)

À¡“¬‡≈¢ °àÕπ À≈—ß §à“·μ°μà“ß/ °àÕπ À≈—ß §à“·μ°μà“ß/ °àÕπ À≈—ß §à“·μ°μà“ß/

‚√ßæ¬“∫“≈ Õ∫√¡ Õ∫√¡ (√âÕ¬≈–) Õ∫√¡ Õ∫√¡ (√âÕ¬≈–) Õ∫√¡ Õ∫√¡ (√âÕ¬≈–)

1 0.13 0.12 -0.01 (-7.7) 98.5 105.1 6.6 (6.7) 3.14 2.55 -0.59 -18.8)

2 0.90 0.48 -0.42(-46.7) 73.5 86.4 12.9 (17.6) 21.7 8.6 -13.1 (-60.4)

3 0.64 0.43 -0.21(-32.8) 73.5 74.8 1.3 (1.8) 33 23 -10 (-30.3)

4 0.45 0.21 -0.24(-53.3) 62.5 75.3 12.8 (20.5) 30 10 -20 (-66.7)

5 0.18 0.18 0 (0) 74.3 75.5 1.2 (1.6) 9.3 9.1 -0.2 (-2.2)

6 0.30 0.28 -0.02 (-6.7) 69.5 69.5 0 (0) 20 18.8 -1.2 (-6.0)

7 0.61 0.28 -0.33(-54.1) 62.7 63.4 0.7 (1.1) 45 20.6 -24.4 (-54.2)

8 0.19 0.18 -0.01 (-5.3) 92.6 94.2 1.6 (1.7) 8.6 8.2 -0.4 (-4.7)

9 0.17 0.17 0 (0) 69.3 69.1 -0.2 (-0.3) 8.6 9.1 0.5 (5.8)

10 0.23 0.18 -0.05(-21.7) 75.6 76.2 0.6 (0.8) 12.5 10 -2.5 (-20.0)

11 1.02 0.65 -0.37(-36.3) 68.7 76.9 8.2 (11.9) 51 25 -26 (-51.0)

12 0.14 0.13 -0.01 (-7.1) 87.6 85.1 -2.5 (-2.9) 8.1 8.0 -0.1 (-1.2)

13 0.19 0.16 -0.03(-15.8) 80.3 76.1 -4.1 (-5.1) 7.0 6.4 -0.6 (-8.6)

14 0.15 0.11 -0.04(-26.7) 75.0 95 20 (26.7) 8.5 4.0 -4.5 (-52.7)

*„™â§à“‡©≈’Ë¬¢Õß·μà≈–‚√ßæ¬“∫“≈



°“√≈¥ª√‘¡“≥√—ß ’„Àâ°—∫ºŸâªÉ«¬∑’Ë¡“„™â∫√‘°“√∂à“¬¿“æ√—ß ’∑√«ßÕ°¢Õß‚√ßæ¬“∫“≈‡¢μ™“¬Ωíòß∑–‡≈Õ—π¥“¡—π

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ Úııı ªï∑’Ë ÚÒ ©∫—∫∑’Ë Ò ˜Û

Õâ“ßÕ‘ß¢Õß∫“ßÀπà«¬ß“π ‡™àπ CRCPD1998, IPSM

1992, EC1999a, AAPM 1999 ·≈– NRPB 1999 ∑’Ë

¡’§à“Õâ“ßÕ‘ß‡∑à“°—∫ 0.2,0.3, 0.2,0.25,0.3 ¡‘≈≈‘‡°√¬å(4) μ“¡

≈”¥—∫ ́ ÷Ëß IAEA ·π–π”‰«â«à“ °“√®—¥∑”ª√‘¡“≥√—ß ’Õâ“ßÕ‘ß

μâÕß®—¥∑”¢Õß·μà≈–ª√–‡∑» ‡æ√“–§à“∑’Ë ‰¥â¢÷ÈπÕ¬Ÿà°—∫

¢π“¥ºŸâªÉ«¬ ·≈–ªí®®—¬Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß

°“√æ‘®“√≥“ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬®“°°“√∂à“¬

¿“æ√—ß ’«‘π‘®©—¬‚¥¬«‘∏’§”π«≥ ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß‰¥â·°à

ª√‘¡“≥√—ß ’®“°‡§√◊ËÕß‡Õ°´‡√¬å §à“§«“¡Àπ“∑√«ßÕ°

ºŸâªÉ«¬ ·≈–§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’‰¥â·°à §à“

§«“¡μà“ß»—°¬å¢ÕßÀ≈Õ¥‡Õ°´‡√¬å §à“°√–· À≈Õ¥

‡Õ°´‡√¬å ·≈–§à“‡«≈“„π°“√©“¬√—ß ’  ”À√—∫°“√»÷°…“

§√—Èßπ’È ‰¥â¡’°“√§«∫§ÿ¡ªí®®—¬ 2 ™π‘¥ ª√–°“√·√°§◊Õ„™â

‡§√◊ËÕß‡Õ°´‡√¬å‡¥’¬«°—π ‚¥¬‡≈◊Õ°‡§√◊ËÕß∑’Ë‰¥â¡“μ√∞“π

´÷Ëß¡’°“√«‘®—¬(6) æ∫«à“ª√‘¡“≥√—ß ’®–‰¡à‡ª≈’Ë¬π·ª≈ß
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√Ÿª∑’Ë 3 ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬®“°°“√∂à“¬¿“æ√—ß ’∑√«ßÕ° ∑à“

PA °àÕπ·≈–À≈—ßΩñ°Õ∫√¡„Àâ°—∫‡®â“Àπâ“∑’Ë√—ß ’ ¢Õß

·μà≈–‚√ßæ¬“∫“≈

μ“√“ß∑’Ë 3 ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬·≈–§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’∑√«ßÕ° ∑à“ PA °àÕπ·≈–À≈—ßΩñ°Õ∫√¡„Àâ°—∫‡®â“Àπâ“∑’Ë√—ß ’ „π¿“æ

√«¡¢Õß°≈ÿà¡

§à“∑’Ë‰¥â®“°°“√»÷°…“*

√“¬°“√
min max mean third quartile max/min ratio

ESD (mGy)

°àÕπÕ∫√¡ 0.077 1.553 0.36 0.56 20.19

À≈—ßÕ∫√¡ 0.080 1.550 0.24 0.38 19.38

§«“¡·μ°μà“ß (%) 0.03 -0.003 -0.12 -0.18 -0.82

(4.0) (-0.2) (-33.8) (-32.1) (-4.067)

kVp

°àÕπÕ∫√¡ 50.0 120.0 77.4 85.0 2.40

À≈—ßÕ∫√¡ 58.0 115.0 80.7 87.0 1.98

§«“¡·μ°μà“ß (%) 8.0 5.0 3.3 2.0 -0.42

(16.0) (-4.1) (4.3) (2.3) (-17.38)

mAs

°àÕπÕ∫√¡ 2.0 70.0 18.3 78.0 35.0

À≈—ßÕ∫√¡ 2.0 30.0 11.1 20.0 15.0

§«“¡·μ°μà“ß (%) 0 -40.0 -7.2 -58.0 -20.0

(0) (-57.1) (-39.2) (-74.3) (-57.1%)

*„™â§à“®“°°“√∂à“¬¿“æ√—ß ’ºŸâªÉ«¬∑—ÈßÀ¡¥ 140 √“¬ °àÕπ·≈–À≈—ß°“√Ωñ°Õ∫√¡

§«“¡√Ÿâ°—∫‡®â“Àπâ“∑’Ë√—ß ’¡’°“√„™âª√‘¡“≥√—ß ’„π°“√∂à“¬

¿“æ√—ß ’∑√«ßÕ° ∑à“ PA ≈¥≈ß ®“° 0.56 ‡ªìπ 0.38

¡‘≈≈‘‡°√¬å ́ ÷Ëß®–μË”°«à“ª√‘¡“≥√—ß ’Õâ“ßÕ‘ß¢Õß IAEA,1996

∑’Ë¡’§à“Õâ“ßÕ‘ß‡∑à“°—∫ 0.4 ¡‘≈≈‘‡°√¬å(1) ·μà°Á¬—ß Ÿß°«à“§à“
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¿“¬„π√–¬–‡«≈“ 2 ªïÀ“°μ—Èß‡∑§π‘§°“√©“¬√—ß ’‡∑à“‡¥‘¡

ª√–°“√∑’Ë Õß§◊Õ§«∫§ÿ¡°≈ÿà¡ºŸâªÉ«¬„Àâ¡’¢π“¥·≈–

®”π«π‡∑à“°—π∑—Èß°àÕπ·≈–À≈—ß°“√Ωñ°Õ∫√¡„Àâ°—∫‡®â“

Àπâ“∑’Ë√—ß ’  ‚¥¬§—¥‡≈◊Õ°ºŸâªÉ«¬∑’Ë¡’§«“¡Àπ“∑√«ßÕ° 22 ±

5 ‡´πμ‘‡¡μ√ °àÕπ°“√Ωñ°Õ∫√¡ ‚√ßæ¬“∫“≈≈– 10 √“¬

·≈–‡°Á∫¢âÕ¡Ÿ≈ºŸâ-ªÉ«¬„À¡à∑’Ë¡’§«“¡Àπ“‡∑à“‡¥‘¡À≈—ß°“√

Ωñ°Õ∫√¡ Õ’°·Ààß≈– 10 √“¬ ·≈–π”¡“‡ª√’¬∫‡∑’¬∫‚¥¬„™â

Z-test  ‡æ◊ËÕæ‘ Ÿ®πå«à“ §à“§«“¡Àπ“‡©≈’Ë¬¢ÕßºŸâªÉ«¬∑—Èß 2

°≈ÿà¡ ¡’§«“¡·μ°μà“ß°—πÀ√◊Õ‰¡à ´÷Ëßº≈∑’Ë‰¥â§◊Õ‰¡à·μ°

μà“ß°—π ¥—ßπ—Èπ‡¡◊ËÕº≈°“√«‘®—¬æ∫«à“ª√‘¡“≥√—ß ’≈¥≈ß

· ¥ß«à“‡®â“Àπâ“∑’Ë√—ß ’ª√—∫§à“∑“ß‡∑§π‘§„π°“√∂à“¬

¿“æ√—ß ’ ´÷Ëß‡¡◊ËÕ¥Ÿ¢âÕ¡Ÿ≈„πμ“√“ß∑’Ë 2 ®–‡ÀÁπ‰¥â«à“ ‡¡◊ËÕ

‡®â“Àπâ“∑’Ë√—ß ’„™â§à“§«“¡μà“ß»—°¬åÀ≈Õ¥‡Õ°´‡√¬åμË” ·≈–

„™â§à“°√–· À≈Õ¥§Ÿ≥§à“‡«≈“„π°“√©“¬√—ß ’ Ÿß ª√‘¡“≥

√—ß ’∑’Ëº‘«ºŸâªÉ«¬°Á®– Ÿß ‡™àπ‚√ßæ¬“∫“≈À¡“¬‡≈¢ 2,3,4,7

·≈– 11 ÷́Ëß„™â§à“‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’™à«ß 62.5 -

73.5 kV ·≈– 21.7-51.0 mAs ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â

√—∫ Ÿß°«à“‚√ßæ¬“∫“≈Õ◊Ëπ À≈—ß®“°¡’°“√Ωñ°Õ∫√¡„Àâ

§«“¡√Ÿâ°—∫‡®â“Àπâ“∑’Ë√—ß ’ æ∫«à“¡’°“√ª√—∫ª√ÿß§à“∑“ß

‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’ ‚¥¬‡¡◊ËÕ —ß‡°μ‚√ßæ¬“∫“≈

À¡“¬‡≈¢ 2,3,4,7 ·≈– 11 ¡’°“√‡æ‘Ë¡§à“ kV ·≈–„™â§à“

mAs ≈¥≈ß∑ÿ°·Ààß ¡’º≈∑”„Àâª√‘¡“≥√—ß ’≈¥≈ßÕ¬à“ß

‡ÀÁπ‰¥â™—¥‡®π  ”À√—∫°“√‡ª≈’Ë¬π·ª≈ß§à“ kV °√≥’ §à“

mAs ¬—ß§ß∑’Ë ®–‰¡à¡’º≈μàÕª√‘¡“≥√—ß ’¡“°π—°  —ß‡°μ

‰¥â®“°‚√ßæ¬“∫“≈À¡“¬‡≈¢ 8 ‡∑’¬∫°—∫À¡“¬‡≈¢ 9 ́ ÷Ëß

‚√ßæ¬“∫“≈∑—Èß 2 ·Ààß„™â§à“μà“ß°—π‡°◊Õ∫ 20 kV ·μà mAs

„°≈â‡§’¬ß°—π ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬°Á„°≈â‡§’¬ß°—π ®“°

º≈°“√«‘®—¬¢Õß George J ·≈–§≥–(6) ´÷Ëß«—¥ª√‘¡“≥

√—ß ’¢Õß‚√ßæ¬“∫“≈‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“Õâ“ßÕ‘ß¢Õß

ª√–‡∑»Õ—ß°ƒ… ‚¥¬¡’°“√«—¥ª√‘¡“≥√—ß ’ 2 §√—Èß „™â

‡«≈“Àà“ß°—π 18 ‡¥◊Õπ ·≈–¡’°“√‡ª√’¬∫‡∑’¬∫°—∫°“√

«—¥ª√‘¡“≥√—ß ’‚¥¬„™â TLD æ∫«à“º≈∑’Ë‰¥â ‰¡à·μ°μà“ß°—∫

°“√«—¥¥â«¬ TLD ·≈–ª√‘¡“≥√—ß ’®“°°“√∂à“¬¿“æ∑à“ AP

Pelvis ¡’§à“≈¥≈ß ‚¥¬√âÕ¬≈– 47 ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫

ª√‘¡“≥√—ß ’≈¥≈ß‡°‘¥®“°°“√ª√—∫≈¥§à“‡∑§π‘§„π°“√

∂à“¬¿“æ√—ß ’ ‚¥¬‡©æ“–°“√≈¥§à“ mAs ∑—Èß°√≥’∑’Ë‡æ‘Ë¡

·≈–‰¡à‡æ‘Ë¡§à“ kV ¢âÕ¥’¢Õß°“√„™â«‘∏’§”π«≥ §◊Õ∑”„Àâ

‡®â“Àπâ“∑’Ë√—ß ’ “¡“√∂ª√—∫≈¥§à“‡∑§π‘§°“√∂à“¬¿“æ

√—ß ’‰¥â∑—π∑’‡¡◊ËÕæ∫ª√‘¡“≥√—ß ’¡’§à“ Ÿß πÕ°®“°π’È¡’º≈

°“√«‘®—¬(10) √–∫ÿ«à“ À“°μâÕß°“√≈¥ª√‘¡“≥√—ß ’„Àâ°—∫

ºŸâªÉ«¬ ‚¥¬¿“æ√—ß ’¡’§«“¡¥”‡∑à“‡¥‘¡ °Á∑”‰¥â‚¥¬‡æ‘Ë¡§à“

kV √âÕ¬≈– 15 ·≈–≈¥ mAs ≈ß 2 ‡∑à“ ·μàÀ≈—°°“√π’È

„™â ‰¥â¥’∑’Ë™à«ß 60-100 kV «‘∏’°“√≈¥ª√‘¡“≥√—ß ’∑’Ëº‘«

ºŸâªÉ«¬„π°“√∂à“¬¿“æ√—ß ’  “¡“√∂»÷°…“‰¥â‡æ‘Ë¡‡μ‘¡®“°

√“¬ß“π¢Õß Royal College of Radiologists ·≈–

National Radiological Board(11) ·≈–§”·π–π”¢Õß

CEC publication çEuropean Guidelines on Quality

Criteria for Diagnostic Radiographic Images(12)

 √ÿª

À≈—ß°“√Ωñ°Õ∫√¡„Àâ°—∫‡®â“Àπâ“∑’Ë√—ß ’∑”„Àâ°“√„™â

ª√‘¡“≥√—ß ’„π°“√∂à“¬¿“æ√—ß ’∫√‘‡«≥∑√«ßÕ°≈¥≈ß

‡π◊ËÕß®“°¡’°“√ª√—∫§à“∑“ß‡∑§π‘§„π°“√∂à“¬¿“æ√—ß ’

‡ªìπ°“√™à«¬≈¥Õ—μ√“‡ ’Ë¬ß®“°Õ—πμ√“¬¢Õß√—ß ’„Àâ°—∫

ºŸâªÉ«¬ ®÷ß§«√¥”‡π‘π°“√Õ¬à“ßμàÕ‡π◊ËÕß‡æ◊ËÕ¢¬“¬„Àâ

§√Õ∫§≈ÿ¡∑ÿ°‚√ßæ¬“∫“≈∑—Ë«ª√–‡∑»

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ‡®â“Àπâ“∑’Ë√—ß ’¢Õß‚√ßæ¬“∫“≈∑ÿ°∑à“π∑’Ë

„Àâ§«“¡√à«¡¡◊Õ„π°“√‡°Á∫¢âÕ¡Ÿ≈°“√∂à“¬¿“æ√—ß ’ ·≈–

¢Õ¢Õ∫§ÿ≥ π“ß “«∏“√‘¬“ ‡ “«√—≠ ºŸâÕ”π«¬°“√»Ÿπ¬å

«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë 1 ∑’Ë„Àâ°“√ π—∫ πÿπ°“√¥”‡π‘π
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Abstract Patient Dose Reduction for Chest Examination in Hospitals along Andaman Coast
Siriwan Julien, Sayan Mueangsawang
Regional Medical Sciences Center 1, Department of Medical Sciences, Amphoe Mueang Trang
Journal of Health Science 2012; 21:67-76.

High radiation dose can induce radiation hazard for patient, the dose justification and optimi-
zation shall be considered in hospital.  In 2010, Regional Medical Science Center 1 and Bureau of
Radiation and Medical Devices provided a training course for radiation worker on the technique for
patient dose reduction while undergoing radiograph.  The training course had been operated for
radiation workers from Central and Southern Thailand in March 2010.  The entrance surface doses
before and after training program, for chest posteroanterior examination of patients with thickness
between 22 ± 5 centimeters in 14 hospitals in Trang, Krabi, Phangnga and Phuket were compared.  It
was found that the doses were significantly different at level of significance 0.05. The doses were
reduced in 12 hospitals (85.7%); the third quartile value was down from 0.56 to 0.38 milliGrey-
mGy, or reduced by 0.18 mGy (32.1%).  The doses reportedly varied less among those in the group
showing negative trend of max/min ratio from 20.19 down to 19.38.  When the exposure factor had
been considered as measured in terms of differnce in kilovolt, an increase by 3.3 kilovolt (4.3%) was
reported, yet the milliampere-sec (mAs) decreased to 7.2 mAs (39.2%).  It could be concluded that
the patient dose has been reduced after the training program, so it should be replicated in other
hospitals in Thailand.

Key words: entrance surface dose, chest examination, exposure factor



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


