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π’È¬—ß¡’À≈—°∞“π‡ªìπ∑’Ë·πà™—¥«à“ √—ß ’‡Õ° ǻ‡ªìπ “√°àÕ¡–‡√Áß
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¢÷Èπ·≈–∫√‘‡«≥∑’Ë‰¥â√—∫√—ß ’¡’ ‚Õ°“ ‡ªìπ¡–‡√Áß¡“°°«à“

∫√‘‡«≥∑’Ë‰¡à‰¥â√—∫(2) ¥—ßπ—Èπ®÷ßµâÕß„™â√—ß ’Õ¬à“ß√–¡—¥√–«—ß

·¡â®–¡’ª√‘¡“≥πâÕ¬°Áµ“¡

ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√∂à“¬¿“æ‡Õ°´‡√¬å

π—Èπ‡ªìπ ‘Ëß∑’Ëπ—°√—ß ’‡∑§π‘§∑ÿ°§π§«√µ√–Àπ—°∂÷ß·≈–„Àâ

§«“¡ ”§—≠ ·µà°“√∑’Ë®–∑√“∫ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫

π—Èπ ¡’«‘∏’°“√Õ—π¬ÿàß¬“°´—∫ ấÕπµâÕß«—¥‚¥¬„™â‡§√◊ËÕß«—¥
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ª√‘¡“≥√—ß ’´÷Ëß¡’√“§“∑’Ë§àÕπ¢â“ß Ÿß(3) ¡—°‰¡àæ∫„π‚√ß-

æ¬“∫“≈ à«π„À≠à ∑”„Àâ ‰¡à “¡“√∂À“§à“ª√‘¡“≥√—ß ’∑’Ë

ºŸâªÉ«¬‰¥â√—∫ ®÷ß¡’ºŸâ∑’Ëæ¬“¬“¡§‘¥§âπÀ“«‘∏’°“√∑’Ë®–

 “¡“√∂§”π«≥ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√∂à“¬

¿“æ‡Õ°´‡√¬å‚¥¬„™â§«“¡ —¡æ—π∏å¢Õßµ—«·ª√µà“ß Ê ∑’Ë

‡°’Ë¬«¢âÕß°—∫§à“ª√‘¡“≥√—ß ’

®“°°“√∑∫∑«π«√√≥°√√¡æ∫ß“π«‘®—¬∑’Ë‰¥âÀ“«‘∏’

°“√§”π«≥§à“ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√∂à“¬

¿“æ‡Õ°´‡√¬å ‡™àπ ÿ™“µ‘ ‚°∑—πµå(4) ‰¥â»÷°…“ ¡°“√

§”π«≥ª√‘¡“≥√—ß ’¥Ÿ¥°≈◊π∑’Ëº‘«‰¥â√—∫®“°°“√∂à“¬¿“æ

‡Õ°´‡√¬å¢Õß‡§√◊ËÕß‡Õ°´‡√¬å ‚√ßæ¬“∫“≈»√’π§√‘π∑√å∑’Ë

‰¥â√—∫°“√ Õ∫‡∑’¬∫¡“µ√∞“π¢Õß‡§√◊ËÕß¡◊Õ®“°°√¡

«‘∑¬“»“ µ√å°“√·æ∑¬å·≈â« ‚¥¬π”¡“ √â“ß‡ªìπ ¡°“√
„π°“√§”π«≥®“°§«“¡ —¡æ—π∏å¢Õß√–¬–∑“ß®“°®ÿ¥

°”‡π‘¥√—ß ’∂÷ßº‘«Àπ—ß (Source Skin Distance: SSD)

§«“¡Àπ“¢Õßøî≈‡µÕ√å¿“¬„πÀ≈Õ¥‡Õ°´‡√¬å §à“§«“¡
µà“ß»—°¬å (kVp) ∑’Ë„™â„π°“√∂à“¬‡Õ°´‡√¬å §à“°√–· ‰øøÑ“

(mA) √«¡∂÷ß‡«≈“ (s) ∑’Ë„™â„π°“√∂à“¬‡Õ°´‡√¬å πÕ°®“°
π’È ¡‘∑ Ÿ́Œ‘‚√ ·≈–§≥–(5) ‰¥â»÷°…“ ¡°“√‡æ◊ËÕª√–‡¡‘π§à“

ª√‘¡“≥√—ß ’¥Ÿ¥°≈◊π∑’Ë‡µâ“π¡‰¥â√—∫®“°°“√∂à“¬‡Õ°´‡√¬å

‡µâ“π¡¢Õßª√–‡∑»≠’ËªÿÉπ·≈–‰¥â ¡°“√´÷Ëßª√–°Õ∫¥â«¬
§«“¡ —¡æ—π∏å®“° §à“ mAs ∑’Ë„™â„π°“√∂à“¬‡Õ°´‡√¬å

‡µâ“π¡ §à“ output ·≈–§à“ SSD

Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’ß“π«‘®—¬∑’Ë¡ÿàßæ—≤π“ ¡°“√

 ”À√—∫°“√§”π«≥ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬ (Entrance

Skin Exposure : ESE) ‰¥â√—∫®“°°“√∂à“¬¿“æ

‡Õ°´‡√¬å‰¥â∑—Ë«‰ª ºŸâ«‘®—¬®÷ß§‘¥æ—≤π“ ¡°“√ ”À√—∫
§”π«≥ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√∂à“¬¿“æ

‡Õ°´‡√¬å ‚¥¬„™â§«“¡ —¡æ—π∏å¢Õßµ—«·ª√µà“ß Ê ∑’Ë

‡°’Ë¬«¢âÕß°—∫§à“ª√‘¡“≥‡Õ°´‚æ‡™Õ√å„πÕ“°“» (expo-
sure) ́ ÷Ëß¡’Àπà«¬‡ªìπ¡‘≈≈‘‡√π‡°π∑å (Milliroentgen : mR)

®“°ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß ‡™àπ §à“output ¢Õß‡§√◊ËÕß §à“ kVp

§à“ mA §à“ s ∑’Ë„™â„π°“√∂à“¬‡Õ°´‡√¬å ¡“À“§«“¡
 —¡æ—π∏å„Àâ Õ¬Ÿà „π√Ÿª¢Õß ¡°“√‡æ◊ËÕ “¡“√∂À“§à“

ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫‡æ’¬ß∑√“∫§à“µ—«·ª√∑’Ë

‡°’Ë¬«¢âÕß„π ¡°“√°Á®– “¡“√∂§”π«≥§à“ ESE ‰¥â∑—π∑’

‡æ◊ËÕ„Àâßà“¬·≈– –¥«°µàÕ°“√„™âß“π ª√–‚¬™πå∑’Ë‰¥â√—∫

®“°ß“π«‘®—¬™‘Èππ’È¡‘‡æ’¬ß·µà‡ªìπ°“√¬◊π¬—π‡√◊ËÕß§«“¡

ª≈Õ¥¿—¬®“°√—ß ’¢ÕßºŸâªÉ«¬‡∑à“π—Èπ ·µà¬—ß∂◊Õ‡ªìπ°“√

ªØ‘∫—µ‘µ“¡¢âÕ°”Àπ¥¢Õß°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß°“√

∂à“¬¿“æ‡Õ°´‡√¬åÕ’°¥â«¬

«‘∏’°“√»÷°…“

‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈·≈–§ÿ≥ ¡∫—µ‘¢Õß‡§√◊ËÕß‡Õ°´‡√¬å

·≈–ªí®®—¬µà“ß Ê ∑’Ë‡°’Ë¬«°—∫°“√∂à“¬¿“æ‡Õ°´‡√¬å∑—Ë«‰ª

¢Õß‚√ßæ¬“∫“≈√—∞∫“≈ 27 ·Ààß„π®—ßÀ«—¥æ‘…≥ÿ‚≈°

 ÿ‚¢∑—¬·≈–°”·æß‡æ™√

¢—ÈπµÕπ°“√«‘®—¬∑’Ë ‡°’Ë ¬«¢âÕß°—∫¡πÿ…¬å ‰¥â°“√
æ‘®“√≥“√—∫√Õß∑“ß®√‘¬∏√√¡®“°§≥–°√√¡°“√

®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬π‡√»«√

«— ¥ÿÕÿª°√≥å
1. ‡§√◊ËÕß‡Õ°´‡√¬å¢Õß‚√ßæ¬“∫“≈µà“ß Ê

2. À—««—¥√—ß ’™π‘¥‰ÕÕÕ‰π‡´ —́Ëπ ¬’ËÀâÕ RADCAL

√ÿàπ 9010 æ√âÕ¡‡§√◊ËÕßÕà“πº≈
¢—ÈπµÕπ°“√∑¥≈Õß

1. ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈¬’ËÀâÕ·≈–√ÿàπ¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å
2. «—¥§à“ exposure ‚¥¬®—¥√–¬–®“°À≈Õ¥

‡Õ°´‡√¬å∂÷ßÕÿª°√≥å√—∫¿“æ∑’Ë „™âª√–®” §◊Õ 100

‡´πµ‘‡¡µ√ «“ßÀ—««—¥„ÀâÀà“ß®“°À≈Õ¥‡Õ°´‡√¬å‡ªìπ√–¬–

77 ‡´πµ‘‡¡µ√ «“ßÀ—««—¥‡Àπ◊Õæ◊Èπ‡µ’¬ß ‚¥¬„™âÕÿª°√≥å

®”≈Õß§«“¡Àπ“ 23 ‡´πµ‘‡¡µ√ ÷́Ëß‡ªìπ§«“¡Àπ“

‡©≈’Ë¬¢ÕßºŸâªÉ«¬∑—Ë«‰ª µ“¡§”·π–π”®“°√“¬ß“π¢Õß

American Association of Physicists in Medicine

(AAPM) À¡“¬‡≈¢ 31(6) «“ß·ºàπµ–°—Ë«∫πÕÿª°√≥å

®”≈Õß„µâÀ—««—¥ ‡æ◊ËÕªÑÕß°—π√—ß ’°√–‡®‘ß∑’ËÕ“®‡°‘¥®“°
Õÿª°√≥åπ—Èπ Ê ·≈–‡ªî¥æ◊Èπ∑’Ë≈”√—ß ’„Àâ§√Õ∫§≈ÿ¡‡©æ“–

∫√‘‡«≥À—««—¥µ—Èß§à“ kVp ·≈–§à“ mA ·≈– s ∑’Ë„™âß“π

ª√–®” ‚¥¬„Àâ§à“ kVp §ß∑’Ë ‡ª≈’Ë¬π§à“ mAs µ“¡§à“
kVp π—Èπ Ê π”§à“ Exposure ∑’Ë‰¥â¡“À“√¥â«¬§à“ mAs

˜ˆı
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‡æ◊ËÕÀ“§à“ output ¢Õß‡§√◊ËÕß

3. À“§«“¡ —¡æ—π∏å√–À«à“ß output °—∫§à“ kVp

·≈– HVL ·≈–§«“¡ —¡æ—π∏å√–À«à“ß HVL °—∫§à“ kVp

4.  √â“ß ¡°“√À“§à“ output

5.  √â“ß ¡°“√À“§à“ exposure(1) ‚¥¬ expo-

sure = output X mAs

6.  √â“ß ¡°“√À“§à“ ESE(1) ‚¥¬„™â°Æ°”≈—ß

 Õßº°º—π ‡æ◊ËÕ·°â§à“ exposure  ”À√—∫§«“¡Àπ“¢Õß

ºŸâªÉ«¬‚¥¬Õ“»—¬√–¬–®“° ·À≈àß°”‡π‘¥√—ß ’∂÷ßÕÿª°√≥å

√—∫¿“æ (Source Detector Distance: SDD) ·≈–

√–¬–∑“ß®“°·À≈àß°”‡π‘¥√—ß ’∂÷ßº‘«Àπ—ß¢ÕßºŸâªÉ«¬

(Source Skin Distance: SSD) µ“¡ ¡°“√

ESE (mR) = exposure ×

7. µ√«® Õ∫§«“¡∂Ÿ°µâÕß¢Õß ¡°“√‚¥¬
‡ª√’¬∫‡∑’¬∫°—∫°“√«—¥§à“„πºŸâªÉ«¬®√‘ß ‚¥¬®”≈Õß§à“ kVp

·≈– mAs ∑’Ë„™â®√‘ß ®“°π—ÈπµàÕÀ—««—¥√—ß ’‡¢â“°—∫‡§√◊ËÕßÕà“π
´÷Ëßµ—Èß§à“„ÀâÕà“π„πÀπà«¬ mR «“ß‡§√◊ËÕßÕà“π‰«âÀ≈—ß

 à«π§«∫§ÿ¡‡§√◊ËÕß ‡æ◊ËÕ„Àâßà“¬µàÕ°“√Õà“π§à“√—ß ’

º≈°“√»÷°…“

æ∫«à“¡’‡§√◊ËÕß‡Õ°´‡√¬åÕ¬Ÿà 2 √ÿàπ∑’Ë ‚√ßæ¬“∫“≈

 à«π„À≠à„™â §◊Õ√ÿàπ A ·≈–√ÿàπ B ‚¥¬‡ªìπ‡§√◊ËÕß™π‘¥ 1

phase- full wave ºŸâ«‘®—¬®÷ß √â“ß ¡°“√ ”À√—∫‡§√◊ËÕß
‡Õ°´‡√¬å 2 √ÿàππ’È‡∑à“π—Èπ

 ”À√—∫‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ A æ∫«à“ §à“ output ¡’

§«“¡ —¡æ—π∏å°—π°—∫§à“ kVp HVL (√Ÿª∑’Ë 1 ·≈–√Ÿª∑’Ë 2)

Õ“¬ÿ°“√„™âß“π¢Õß‡§√◊ËÕß  à«π§à“ kVp ¡’§«“¡ —¡æ—π∏å

°—π°—∫§à“ HVL „π√Ÿª‡™‘ß‡ âπ∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘

0.01 (√Ÿª∑’Ë 3) ·≈–§à“ HVL ¡’§«“¡ —¡æ—π∏å„π∑‘»∑“ß

µ√ß¢â“¡°—π°—∫Õ“¬ÿ°“√„™âß“π¢Õß‡§√◊ËÕß‡Õ°´‡√¬å„π√Ÿª

§«“¡ —¡æ—π∏å‡™‘ß‡ âπ ∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘ 0.01

‚¥¬§à“ output, §à“ kVp ·≈–§à“ HVL  “¡“√∂
· ¥ß„π√Ÿª·∫∫§«“¡ —¡æ—π∏å‡™‘ß‡ âπ‰¥â¥—ßπ’È

 √ÿª ¡°“√∂¥∂Õ¬∑’Ë‡À¡“– ¡°—∫°“√æ¬“°√≥å§à“

output ¢Õß‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ A §◊Õ

output = 0.147kVp + 0.129Age - 5.087 ............. (1)

´÷Ëß¡’Àπà«¬‡ªìπ¡‘≈≈‘‡√π‡°πµåµàÕº≈§Ÿ≥√–À«à“ß

°√–· À≈Õ¥°—∫‡«≈“ (mR/mAs)

 ”À√—∫‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ B æ∫«à“§à“ output ¡’

§«“¡ —¡æ—π∏å°—∫§à“ kVp, §à“ HVL ·≈–Õ“¬ÿ°“√„™âß“π

¢Õß‡§√◊ËÕß‡Õ°´‡√¬å (√Ÿª∑’Ë 4 ·≈–√Ÿª∑’Ë 5) ‚¥¬¡’§«“¡

 —¡æ—π∏å°—π„π√Ÿª‡™‘ß‡ âπ∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘ 0.01

√Ÿª∑’Ë 1 §«“¡ —¡æ—π∏å√–À«à“ß§à“ output ·≈–§à“ kVp ¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ A

√Ÿª∑’Ë 2 §«“¡ —¡æ—π∏å√–À«à“ß§à“ output ·≈–§à“ HVL ¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ A

√Ÿª∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ß§à“ HVL ·≈–§à“ kVp ¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ A
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°“√§”π«≥ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫·∫∫ Real time

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÚ ªï∑’Ë Ò¯ ©∫—∫∑’Ë ı

·µàÕ“¬ÿ°“√„™âß“π¢Õß‡§√◊ËÕß®–‡ªìπ√Ÿª·∫∫„π∑‘»∑“ß

µ√ß°—π¢â“¡

§à“ kVp ¡’§«“¡ —¡æ—π∏å°—π°—∫§à“ HVL (√Ÿª∑’Ë 6)

‚¥¬¡’§«“¡ —¡æ—π∏å°—π„π√Ÿª·∫∫‡™‘ß‡ âπ∑’Ë√–¥—∫π—¬-

 ”§—≠∑“ß ∂‘µ‘ 0.01 ·µà‰¡à¡’§«“¡ —¡æ—π∏å°—π°—∫Õ“¬ÿ

°“√„™âß“π¢Õß‡§√◊ËÕß‡Õ°´‡√¬å

§à“ HVL ¡’§«“¡ —¡æ—π∏å°—π°—∫Õ“¬ÿ°“√„™âß“π¢Õß

‡§√◊ËÕß‡Õ°´‡√¬å∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘ 0.01

´÷Ëß “¡“√∂· ¥ß„π√Ÿª·∫∫§«“¡ —¡æ—π∏å‡™‘ß‡ âπ

‰¥â¥—ßπ’È

æ‘®“√≥“®“°§à“ ∂‘µ‘∑’Ë „™â „π°“√æ‘®“√≥“§«“¡

‡À¡“– ¡¢Õß ¡°“√∂¥∂Õ¬ ·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√

∂¥∂Õ¬¢Õßµ—«·ª√Õ‘ √– ‡æ◊ËÕ∑”π“¬§à“ output ¢Õß
‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ B æ∫«à“§à“ kVp, Õ“¬ÿ°“√„™âß“π

¢Õß‡§√◊ËÕß ·≈–§à“ HVL  “¡“√∂∑”π“¬ ¡°“√§à“ out-

put ¥—ßπ—Èπ®÷ß “¡“√∂π”µ—«·ª√Õ‘ √–‡À≈à“π’È ¡“ √â“ß

 ¡°“√∂¥∂Õ¬ ‰¥â¥—ßπ’È

Conversion Factor = 0.221kVp - 2.287HVL -

0.148Age - 3.039 .........,,,,,,,,,,................................................... (2)

πÕ°®“°π’Èæ∫«à“ §à“§«“¡µà“ß»—°¬å¡’§«“¡ —¡æ—π∏å

°—∫§à“ HVL ·≈–Õ“¬ÿ°“√„™âß“π¢Õß‡§√◊ËÕß‚¥¬
HVL = 0.029kVp + 0.023Age + 0.205 ................. (3)

®“°§«“¡ —¡æ—π∏å¥—ß°≈à“« ®÷ßπ” ¡°“√ (3) ·∑π

§à“≈ß„π ¡°“√ (2) ®–‰¥â ¡°“√ ”À√—∫°“√æ¬“°√≥å§à“
output ´÷Ëß¡’Àπà«¬‡ªìπ¡‘≈≈‘‡√π‡°πµåµàÕº≈§Ÿ≥√–À«à“ß

°√–· À≈Õ¥°—∫‡«≈“ (mR/mAs)

¥—ßπ’È

Output = 0.1547kVp - 0.2006Age - 3.5078 ....... (4)

À≈—ß®“°‰¥â √â“ß ¡°“√ ”À√—∫°“√æ¬“°√≥å§à“

Output ·≈â«  “¡“√∂π” ¡°“√∑’Ë‰¥â‡À≈à“π—Èπ¡“§Ÿ≥°—∫
§à“ mA ·≈– s ‡æ◊ËÕ‰¥â§à“ Exposure µ“¡§«“¡ —¡æ—π∏å

Exposure = Output × mA × s ................................. (5)

‡π◊ËÕß®“° ¡°“√∑’Ë‰¥â‡ªìπ ¡°“√∑’Ë„™â ”À√—∫°“√

À“§à“ exposure ∑’Ë√–¥—∫§«“¡Àπ“ 23 ‡´πµ‘‡¡µ√ ·≈–

√–¬–®“°À≈Õ¥‡Õ°´‡√¬å∂÷ßÀ—««—¥ 100 ‡´πµ‘‡¡µ√ ·µà

°“√π”‰ª„™â«—¥ºŸâªÉ«¬®√‘ß´÷Ëß¡’§«“¡Àπ“∑’Ë‰¡à‡∑à“°—π ·≈–

°“√®—¥√–¬–∑“ß®“°À≈Õ¥‡Õ°´‡√¬å∂÷ßµ—«ºŸâªÉ«¬À√◊Õ

Õÿª°√≥å√—∫¿“æ°Á‰¡à‡∑à“°—π ¥—ßπ—Èπ§à“ exposure °Á¬àÕ¡

·ª√º—πµ“¡√–¬–∑“ß∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª ÷́Ëß‡ªìπ‰ªµ“¡

°Æ°”≈—ß Õßº°º—π ®÷ßπ”¡“„™â„πß“π«‘®—¬π’È ∑”„Àâ ‰¥â

√Ÿª∑’Ë 4 §«“¡ —¡æ—π∏å√–À«à“ß§à“ output ·≈–§à“ kVp ¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ B

√Ÿª∑’Ë 5 §«“¡ —¡æ—π∏å√–À«à“ß§à“ output ·≈–§à“ HVL ¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ B

√Ÿª∑’Ë 6 §«“¡ —¡æ—π∏å√–À«à“ß§à“ HVL ·≈–§à“ kVp ¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ B
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 ¡°“√æ¬“°√≥å§à“ ESE ¢Õß‡§√◊ËÕß·µà≈–√ÿàπ ¥—ßπ’È

1.  ¡°“√‡Õ°´‚æ‡™Õ√å∑’Ëº‘«ºŸâªÉ«¬‰¥â√—∫¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ A

ESE = (0.147kVp + 0.129Age - 5.087) × mAs ×

2.  ¡°“√‡Õ°´‚æ‡™Õ√å∑’Ëº‘«ºŸâªÉ«¬‰¥â√—∫¢Õß‡§√◊ËÕß

‡Õ°´‡√¬å√ÿàπ B

ESE = (0.1547kVp - 0.2006Age - 3.5078) × mAs ×

 ”À√—∫‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ A æ∫«à“§à“ ESE ∑’Ë

§”π«≥‰¥â¡’√âÕ¬≈–§«“¡º‘¥æ≈“¥®“°°“√«—¥®√‘ß‡∑à“°—∫

± 0.908 (√Ÿª∑’Ë 7)

 ”À√—∫‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ B æ∫«à“§à“ ESE ∑’Ë

§”π«≥‰¥â¡’√âÕ¬≈–§«“¡º‘¥æ≈“¥®“°°“√«—¥®√‘ß‡∑à“°—∫

± 2.169 (√Ÿª∑’Ë 8)

«‘®“√≥å

®“°°“√æ—≤π“ ¡°“√ ”À√—∫§”π«≥§à“ ESE ®“°

°“√∂à“¬¿“æ‡Õ°´‡√¬å§√—Èßπ’Èª√“°Ø«à“‰¥â ¡°“√ ”À√—∫

‡§√◊ËÕß‡Õ°´‡√¬å 2 √ÿàπ (µà“ß¬’ËÀâÕ) ∑’Ëπ‘¬¡„™â°—πÕ¬à“ß

·æ√àÀ≈“¬ ‚¥¬ √ÿàπ A ¡’„™â®”π«π 7 ‚√ßæ¬“∫“≈·≈–

√ÿàπ B ®”π«π 6 ‚√ßæ¬“∫“≈ ·≈–æ∫«à“Õ“¬ÿ°“√„™â

ß“π¢Õß∑—Èß 2 ¬’ËÀâÕπ—Èπ ¡’Õ“¬ÿ°“√„™âß“ππâÕ¬°«à“ 15 ªï

 à«π‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ·≈–¬’ËÀâÕÕ◊Ëπ¡’„™â‡æ’¬ß‡§√◊ËÕß≈– 2

‚√ßæ¬“∫“≈‡∑à“π—Èπ ∑”„Àâ¡’¢âÕ¡Ÿ≈‰¡à‡æ’¬ßæÕ„π°“√π”

¡“«‘‡§√“–ÀåÀ“§à“§«“¡ —¡æ—π∏å·≈–‡ª√’¬∫‡∑’¬∫º≈∑’Ë‰¥â
®“°°“√À“§«“¡ —¡æ—π∏å¢Õßªí®®—¬µà“ß Ê ∑’Ë¡’º≈

µàÕ§à“ output æ∫«à“ §à“∑’Ë¡’§«“¡ —¡æ—π∏å°—∫§à“ output

¡“°∑’Ë ÿ¥ §◊Õ §à“ kVp ‡¡◊ËÕ‰¥â ¡°“√æ¬“°√≥å§à“ out-
put ·≈â« ®–π”§à“π—Èπ¡“ √â“ß ¡°“√À“§à“ exposure ‚¥¬

π”§à“ output ∑’Ë‰¥â‡¢â“‰ª§Ÿ≥°—∫§à“ mA ·≈– s ®–‰¥âÕÕ°

¡“‡ªìπ§à“ exposure ·≈–À≈—ß®“°∑’Ë‰¥â ¡°“√æ¬“°√≥å
§à“ output ·≈–§à“ exposure ·≈â« °Á®– “¡“√∂π”

¡“ √â“ß ¡°“√‡æ◊ËÕÀ“§à“ ESE ‰¥â ·µàµâÕß„™â°Æ°”≈—ß

 Õßº°º—π‡¢â“¡“™à«¬„π°“√·°â§à“§«“¡Àπ“¢ÕßºŸâªÉ«¬

‡æ◊ËÕ„Àâ ‰¥â∑√“∫ª√‘¡“≥√—ß ’∑’Ë·∑â®√‘ß·≈–„°≈â‡§’¬ß°—π

¡“°∑’Ë ÿ¥  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß‚¡Œ“¡“‡¥’¬≈(3) ·≈–

 ÿ™“µ‘ ‚°∑—πµå(4) ‰¥â»÷°…“ ¡°“√§”π«≥ª√‘¡“≥√—ß ’

¥Ÿ¥°≈◊π∑’Ëº‘«‰¥â√—∫‚¥¬æ∫«à“§à“ mA, s ·≈– kVp ¡’º≈

µàÕª√‘¡“≥√—ß ’¥Ÿ¥°≈◊π∑’ËºŸâªÉ«¬‰¥â√—∫·µàµâÕß¡’°“√·°â§à“

‚¥¬Õ“»—¬§«“¡Àπ“¢ÕßÕ«—¬«–ºŸâªÉ«¬‡™àπ‡¥’¬«°—π

®“° ¡°“√∑’Ë‰¥â®“°ß“π«‘®—¬™‘Èππ’È‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫§à“∑’Ë«—¥‰¥â®√‘ß„πºŸâªÉ«¬æ∫«à“¡’§«“¡º‘¥æ≈“¥∑’ËπâÕ¬

æÕ ¡§«√·≈– —ß‡°µ«à“§à“∑’Ë‰¥â®“°°“√‡ª√’¬∫‡∑’¬∫π—Èπ

æ∫«à“§à“∑’Ë‰¥â®“°°“√§”π«≥π—Èπ®–¡’§à“¡“°°«à“§à“∑’Ë«—¥

‰¥â®√‘ßÀ“°„™â ¡°“√∑’ËºŸâ«‘®—¬ √â“ß¢÷Èππ’È∂÷ß·¡â®–¡’§«“¡

º‘¥æ≈“¥∫â“ß·µàºŸâ«‘®—¬§‘¥«à“ “¡“√∂¬Õ¡√—∫‰¥â ‡ªìπ∑’Ëπà“

 —ß‡°µ«à“„π™à«ß°“√µ—Èß§à“ kVp ∑’ËµË”·≈–°“√µ—Èß§à“ mAs
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√Ÿª∑’Ë 7 °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß§à“ exposure ∑’Ë‰¥â®“°°“√§”π«≥

¥â«¬ ¡°“√æ¬“°√≥å·≈–§à“ exposure ∑’Ë‰¥â®“°°“√«—¥

®√‘ß¢Õß‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ A

√Ÿª∑’Ë 8 °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß§à“ exposure ∑’Ë‰¥â®“°°“√§”π«≥

¥â«¬ ¡°“√æ¬“°√≥å·≈–§à“ exposure ∑’Ë‰¥â®“°°“√«—¥

®√‘ß¢Õß‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ B
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°“√§”π«≥ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫·∫∫ Real time

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÚ ªï∑’Ë Ò¯ ©∫—∫∑’Ë ı

∑’Ë Ÿß®–¡’√âÕ¬≈–§«“¡º‘¥æ≈“¥ Ÿß ·µà™à«ß∑’Ë„™âß“π∫àÕ¬

À√◊Õ¡’§à“ kVp Õ¬Ÿà„π√–¥—∫°≈“ßπ—Èπ ®–‰¡à§àÕ¬¡’§«“¡

·µ°µà“ß°—π¡“°π—° Õ“®‡ªìπº≈®“° ¡°“√ ∑’Ë„™â„π°“√

§”π«≥§à“ kVp „π√–¥—∫µË”‰¡à¡’§«“¡·¡àπ¬” ·µà§à“ kVp

√–¥—∫π’È¡—°®–„™â°—∫Õ«—¬«–∑’Ë‰¡à‰¥â√—∫Õ—πµ√“¬¡“°π—° ‡¡◊ËÕ

‰¥â√—∫√—ß ’ ‡™àπ ¡◊Õ ·¢π ¢“ ‡ªìπµâπ ·µà∂â“À“°‡ªìπ‡¥Á°

À√◊ÕºŸâ∑’Ë¡’æ¬“∏‘ ¿“æµà“ß Ê °Á„Àâæ‘®“√≥“‡≈◊Õ°§à“∑’Ë

‡À¡“– ¡„π°“√„™âß“πµàÕ‰ª ¥—ßπ—Èπ ¡°“√∑’ËºŸâ«‘®—¬ √â“ß

¢÷Èππ’È ‡À¡“– ”À√—∫„™â„π°“√«—¥ ESE ‚¥¬„™â™à«ß§à“ 60-

80 kVp ·≈– 10-50 mAs ®– “¡“√∂æ¬“°√≥å‰¥â„°≈â

‡§’¬ß·≈–·¡àπ¬”¡“°∑’Ë ÿ¥ ®“°°“√µ√«® Õ∫æ∫«à“ ‡ªìπ

™à«ß§à“‡∑§π‘§∑’Ëπ‘¬¡„™â„π°“√∂à“¬¿“æ‡Õ°´‡√¬å∑√«ßÕ°

·≈–∫√‘‡«≥™àÕß∑âÕß·≈–‡™‘ß°√“π ÷́Ëß∫√‘‡«≥¥—ß°≈à“«
‡ªìπ∫√‘‡«≥∑’Ë¡’Õ«—¬«–∑’Ë ”§—≠·≈–¡’§«“¡‰«µàÕ√—ß ’¡“°

°«à“∫√‘‡«≥Õ◊Ëπ · ¥ß«à“ ¡°“√∑’Ë √â“ß¢÷Èππ’È “¡“√∂π”

‰ª„™â·∑πÀ—««—¥√—ß ’‰¥â ·µàµâÕßÕ¬Ÿà„π¢Õ∫‡¢µ∑’Ë‡À¡“– ¡

¢âÕ¬ÿµ‘

®“°°“√√«∫√«¡¢âÕ¡Ÿ≈µà“ß Ê ∑’Ë‡°’Ë¬«¢âÕß°—∫
‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ A ·≈–√ÿàπ B ÷́Ëßπ‘¬¡„™â ”À√—∫°“√

∂à“¬¿“æ‡Õ°´‡√¬å∑—Ë«‰ª¢Õß‚√ßæ¬“∫“≈ —ß°—¥¿“§

√—∞∫“≈„π 3 ®—ßÀ«—¥§◊Õ®—ßÀ«—¥æ‘…≥ÿ‚≈°  ÿ‚¢∑—¬·≈–

°”·æß‡æ™√æ∫«à“ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏åµàÕ§à“ output

¢Õß‡§√◊ËÕß‡Õ°´‡√¬å§◊Õ §à“ kVp ·≈–§à“ HVL ®÷ß

 “¡“√∂À“ ¡°“√‡æ◊ËÕ∑”π“¬§à“ output ‰¥â ®“°π—Èππ”
§à“ output ∑’Ë‰¥â ‰ª§Ÿ≥°—∫§à“ mA ·≈– s ‡æ◊ËÕÀ“§à“ ex-

posure ∑’Ë‡°‘¥®“° ¡°“√π—Èπ®– “¡“√∂ √â“ß ¡°“√À“§à“

ESE ‰¥â ‚¥¬„™â°Æ°”≈—ß Õßº°º—π‡ªìπ§à“·°â∑’Ë‡°‘¥®“°

√–¬– SSD ·≈– SDD  ¡°“√∑’Ë‰¥â®“°°“√«‘®—¬π’È¡’ 2

 ¡°“√§◊Õ

1)  ¡°“√À“ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬‰¥â√—∫¢Õß

‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ A

ESE (mR)= (0.147kVp - 0.076Age - 5.042) × mAs ×

2)  ¡°“√À“ª√‘¡“≥√—ß ’∑’Ëº‘«ºŸâªÉ«¬‰¥â√—∫¢Õß

‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ B

ESE (mR)= (0.1505kVp - 0.2092Age - 3.34515) × mAs ×

 ”À√—∫ ¡°“√¢Õß‡§√◊ËÕß‡Õ°´‡√¬å√ÿàπ A ·≈– B

 “¡“√∂π”‰ª„™â„π°“√§”π«≥À“§à“ ESE ‚¥¬§‘¥‡ªìπ

√âÕ¬≈–§«“¡º‘¥æ≈“¥¢Õß§à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß ± 0.908
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Abstract Real-time Dose Calculation in Radiographic Examination
Supawitoo Sookpeng
Faculty of Allied Health Science, Naresuan University, Phitsanulok
Journal of Health Science 2009; 18:764-70.

The primary purpose of this research was to develop the equation for calculation of patient
entrance skin exposure (ESE) from radiographic examinations.  Two models (A and B) of general x-
ray equipment of governmental hospitals in Phitsanulok, Sukhothai and Kumpang Phet provinces
were included in this study.  The exposure was measured by Ionization chamber RADCAL 10X5-
6M according to AAPM No. 31 recommendation.  The results reveal that the equation was devel-
oped in terms of the voltage, current and time that used in radiographic examination, source skin
distance, source detector distance and age of x-ray machine.  The equations for both model A and B
can be used for calculation of patient entrance skin exposure (ESE) with the mean percentage errors
of ± 0.908 and ± 2.169 respectively.

Key words: entrance skin exposure, radiographic examination


