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Background and Objective: Computed Tomography

of  brain (CT brain) is  a  higher  radiation dose  imaging

technique  than  in  the conventional  radiographic

examination.  Not only the brain but also the orbits may

included in the area of scanning. The  radiation  risk  of

CT  brain  to patient was  the effect of  radiation  damage

to  the  lens  of  eye  which  is  the  radiosensitive  organ.

Which may induced  cataracts.  In 2005, the  Multislice CT

was  set  up in Sappasittiprasong  hospital Ubonrajchathani.

The   majority   of   CT  examination  was   CT brain.  There

is no previous study to determine the radiation dose

delivered  to  the  eye  of  the  lens.  The result of  scattered

radiation  dosimetry   may  provide to evaluate of  radiation

risk  to  the  patient. This study aim to  measure the

scattered  radiation  dose  to  the  lens  of  the  eyes  in

Rado Phantom during scanning CT  brain.

Method:  An  experimental   study was performed at

Physics Department, Faculty of  Science, Ubonrajchathani

University  and  Sappasit-tiprasong  hospital  Ubonrajchathani.

Using  the thermoluminescence  dosimeter (TLD).  The

TLD  discs  model  TLD-100  and  TLD   Reader  in   model

3500  provided  by   Harshaw.   The   TLD-100  discs   were

attached  directly  to  both  eye  of  Head rando  phantom

π‘æπ∏åµâπ©∫—∫ • Original Article

À≈—°°“√·≈–«—µ∂ÿª√– ß§å: °“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å
 ¡Õß ‡ªìπ°“√µ√«®∑’Ë„™âª√‘¡“≥√—ß ’ Ÿß°«à“°“√µ√«®‡Õ°´‡√¬å
∑—Ë«‰ª ´÷Ëß∫√‘‡«≥Õ◊ËπÊ∑’Ë‰¡à„™à ¡Õß¢ÕßºŸâªÉ«¬®–¡’‚Õ°“ 
‰¥â√—∫√—ß ’°√–‡®‘ß®“°°“√µ√«®¥â«¬ §«“¡‡ ’Ë¬ß¿—¬®“°√—ß ’
®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß §◊Õ Õ—πµ√“¬∑’Ë‡°‘¥
®“°Õ—πµ√°‘√‘¬“¢Õß√—ß ’µàÕ‡≈π åµ“  ´÷Ëß®—¥«à“‡ªìπÕ«—¬«–∑’Ë¡’
§«“¡‰«µàÕ√—ß ’ Ÿß ∑’ËÕ“®∑”„Àâ‡°‘¥µâÕ°√–®°‰¥â ‚√ßæ¬“∫“≈
 √√æ ‘∑∏‘ª√– ß§å  Õÿ∫≈√“™∏“π’  ‰¥âµ‘¥µ—Èß‡§√◊ËÕß‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å™π‘¥À≈“¬™‘Èπ¿“æ (Multislice CT) ¡“µ—Èß·µàªï æ.».
2548 ¡’°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß‡ªìπ à«π„À≠à
·µà¬—ß‰¡à‡§¬¡’°“√»÷°…“∂÷ßª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√
µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å  °“√‰¥â∑√“∫§à“¥—ß°≈à“«®–¡’§ÿ≥§à“
¬‘Ëß„π°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß∑’ËºŸâªÉ«¬®–‰¥â√—∫ °“√»÷°…“π’È¡’
«—µ∂ÿª√– ß§å ‡æ◊ËÕ«—¥ª√‘¡“≥√—ß ’°√–‡®‘ß∑’Ë‡≈π åµ“„πÀÿàπ®”≈Õß
 à«π»’√…– (Head Rano Phantom) √–À«à“ß°“√µ√«®‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å ¡Õß
«‘∏’°“√»÷°…“: ∑”°“√»÷°…“∑’Ë¿“§«‘™“øî ‘° å §≥–«‘∑¬“»“ µ√å
¡À“«‘∑¬“≈—¬Õÿ∫≈√“™∏“π’ ·≈–‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å
®—ßÀ«—¥Õÿ∫≈√“™∏“π’ ‚¥¬„™â‡∑Õ√å‚¡≈Ÿ¡‘‡π ‡´πµå‚¥ ‘¡‘‡µÕ√å
(Thermoluminescence  Dosimeter : TLD)  º≈‘µ¿—≥±å Harshaw
√ÿàπ TLD-100  √à«¡°—∫‡§√◊ËÕßÕà“π§à“∑’·Õ≈¥’ (TLD Reader)
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∫∑π”

°“√µ√«®«‘π‘®©—¬‚√§¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å
(Computed Tomography : CT) ¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬ ‡π◊ËÕß®“°
 “¡“√∂™à«¬„Àâ√—ß ’·æ∑¬å«‘π‘®©—¬‚√§ ·≈–µ‘¥µ“¡º≈°“√√—°…“
‰¥â∂Ÿ°µâÕß¬‘Ëß¢÷Èπ ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßºŸâªÉ«¬∑’Ë¡’°“√∫“¥‡®Á∫
∫√‘‡«≥»’√…– ºŸâªÉ«¬∑’Ë¡’æ¬“∏‘ ¿“æ¢Õß‚√§∑“ß ¡Õß À√◊Õ¡’
Õ“°“√∑“ß ¡Õß¡—°®–‰¥â√—∫°“√«‘π‘®©—¬‚√§¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å

‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å Õÿ∫≈√“™∏“π’ ‡ªìπ
‚√ßæ¬“∫“≈»Ÿπ¬å ¢π“¥ 1,100 ‡µ’¬ß ¡’ºŸâªÉ«¬¡“√—∫∫√‘°“√
µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß (CT  Brain) ®”π«π¡“°„π
·µà≈–ªï1  ·≈–¡’·π«‚πâ¡‡æ‘Ë¡¡“°¢÷Èπ  (µ“√“ß∑’Ë 1)

„π°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß‡æ◊ËÕª√–°Õ∫°“√
«‘π‘®©—¬‚√§π—Èπ ‡ªìπ°“√µ√«®∑’Ë„™âª√‘¡“≥√—ß ’ Ÿß°«à“°“√µ√«®
‡Õ°´‡√¬å∑—Ë«‰ª ª√‘¡“≥√—ß ’¬—ßº≈ (effective dose) ∑’ËºŸâªÉ«¬‰¥â√—∫
®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß ¡’§à“ 2 ¡‘≈≈‘´’‡«‘√åµ
(millisievert : mSv) ́ ÷Ëß‡∑’¬∫‡∑à“°—∫°“√‡Õ°´‡√¬å∑√«ßÕ° (Chest
PA) ∂÷ß 100 §√—Èß2 πÕ°®“°π’È„π°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å
 ¡Õß ∫√‘‡«≥Õ◊Ëπ∑’Ë‰¡à„™à ¡Õß¢ÕßºŸâªÉ«¬®–‰¥â√—∫√—ß ’¥â«¬

∑—Èß‰¥â√—∫®“°≈”√—ß ’ª∞¡¿Ÿ¡‘ (Primary  beam) ·≈–≈”√—ß ’∑ÿµ‘¬¿Ÿ¡‘
(Secondary beam) ‡ªìπ∫√‘‡«≥°«â“ß §«“¡‡ ’Ë¬ß∑’Ë‡°‘¥¢÷Èπ®“°
°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß∑’ËºŸâªÉ«¬®–‰¥â√—∫‚¥¬µ√ß
§◊Õ Õ—πµ√“¬∑’Ë‡°‘¥®“°°“√∑”Õ—πµ√°‘√‘¬“¢Õß√—ß ’µàÕ‡≈π åµ“
´÷Ëß‡≈π åµ“®—¥«à“‡ªìπÕ«—¬«–∑’Ë¡’§«“¡‰«µàÕ√—ß ’ Ÿß ‡¡◊ËÕ‰¥â√—∫
ª√‘¡“≥√—ß ’¡“°‡°‘π‰ªÕ“®∑”„Àâ‡°‘¥µâÕ°√–®°‰¥â3  ¡’°“√
»÷°…“ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫  æ∫«à“¡’§à“µ—Èß·µà  4.7-70.3
¡‘≈≈‘‡°√¬å (milligray : mGy)3-7

‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å Õÿ∫≈√“™∏“π’  ‰¥âµ‘¥µ—Èß
‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å™π‘¥À≈“¬™‘Èπ¿“æ (Multislice CT)
¡“µ—Èß·µàªï æ.». 2548  ́ ÷Ëß°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß
¡’°“√µ√«®¡“°‡ªìπÕ—π¥—∫Àπ÷Ëß ·µà¬—ß‰¡à‡§¬¡’°“√»÷°…“∂÷ß
ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å
¡“°àÕπ  ¥—ßπ—Èπ °“√«‘®—¬π’È∑”°“√«—¥ª√‘¡“≥√—ß ’∫√‘‡«≥‡≈π åµ“
∑’Ë‰¥â√—∫®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß ‚¥¬»÷°…“
„π°√≥’∫“¥‡®Á∫ (Trauma case) ∑’Ë‰¡à‰¥â©’¥ “√∑÷∫√—ß ’ „π
‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å ®—ßÀ«—¥Õÿ∫≈√“™∏“π’ ‚¥¬„™â
‡∑Õ√å‚¡≈Ÿ¡‘‡π ‡´πµå ‚¥ ‘¡‘‡µÕ√å ™π‘¥≈‘‡∏’¬¡ø≈ŸÕÕ‰√¥å (LiF)
¡“„™â«—¥ª√‘¡“≥√—ß ’‚¥¬µ√ß ‡π◊ËÕß®“°¡’§«“¡‰«µàÕ√—ß ’ Ÿß
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Harshaw  √ÿàπ  3500  «—¥§à“ª√‘¡“≥√—ß ’„πÀÿàπ®”≈Õß à«π»’√…–
¥â«¬°“√µ‘¥‡¡Á¥ TLD ∑’Ë‡≈π åµ“∑—Èß Õß¢â“ß ∑”°“√«—¥ª√‘¡“≥
√—ß ’√–À«à“ß°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß  ‚¥¬„™â
æ“√“¡‘‡µÕ√å  120  kV  250 mAs
º≈°“√»÷°…“: æ∫«à“  ª√‘¡“≥√—ß ’°√–‡®‘ß∑’Ë‡≈π åµ“‰¥â√—∫¡’
§à“‡©≈’Ë¬‡∑à“°—∫ 13.87 mGy
 √ÿª:  §à“‡©≈’Ë¬¢Õßª√‘¡“≥√—ß ’°√–‡®‘ß„πÀÿàπ®”≈Õß à«π»’√…–
¡’§à“‡∑à“°—∫ 13.87 mGy   ´÷Ëß¡’§à“πâÕ¬°«à“¢’¥®”°—¥°“√‰¥â√—∫
ª√‘¡“≥√—ß ’∑’Ë°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕ‡≈π åµ“ §◊Õ ‡≈π åµ“¢ÿàπ
¡—«À√◊Õ µâÕ°√–®°
§” ”§—≠:  √—ß ’°√–‡®‘ß, °“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß,
ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“, TLD

and   they  were  scanned  to  measure  the  scattered

radiation  dose  to  the  lens  during  procedures. The

protocol  for  brain  examination  was  120 kV   250 mAs.

Result:  The  mean  scattered  radiation  dose  to  lens of

head rado phantom was  13.87  mGy.

Conclusion: The  measured  dose  was  lower  than  the

reported  threshold  of  lens opacity  and  well  cataract.

Keywords:  Scattered  Radiation  Dose, Computed

Tomography  of  brain, lens  dose,  thermoluminescence

dosimeter (TLD)

µ“√“ß∑’Ë 1  ®”π«πºŸâ¡“√—∫∫√‘°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å  ‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å Õÿ∫≈√“™∏“π’

®”π«πºŸâ√—∫∫√‘°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å
ªïß∫ª√–¡“≥  ¡Õß Õ◊ËπÊ

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–
2549 12,123 8,300 68.5 3,823 31.5
2550 12,428 10,066 81.0 2,362 19.0
2551 14,003 11,844 84.6 2,159 15.4

∑—ÈßÀ¡¥
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·≈–„Àâ§«“¡·¡àπ¬”8 °“√»÷°…“§√—Èßπ’È»÷°…“®“°Àÿàπ®”≈Õß
 à«π»’√…– ·≈–„™âæ“√“¡‘‡µÕ√å„π √â“ß¿“æ°“√µ√«®‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å ¡Õß∑’Ë„™â„π°“√ªØ‘∫—µ‘ß“π®√‘ß

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

‡æ◊ËÕ«—¥ª√‘¡“≥√—ß ’°√–‡®‘ß∑’Ë‡≈π åµ“‰¥â√—∫®“°°“√µ√«®
‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß

 ∂“π∑’Ë∑”°“√»÷°…“

¿“§«‘™“øî ‘° å  §≥–«‘∑¬“»“ µ√å  ¡À“«‘∑¬“≈—¬
Õÿ∫≈√“™∏“π’ ·≈–‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å Õÿ∫≈√“™∏“π’

«— ¥ÿ·≈–«‘∏’°“√

∑”°“√»÷°…“‚¥¬„™â‡∑Õ√å‚¡≈Ÿ¡‘‡π ‡´πµå‚¥ ‘¡‘‡µÕ√å
º≈‘µ¿—≥±å Harshaw √ÿàπ TLD-100  √à«¡°—∫‡§√◊ËÕßÕà“π§à“∑’·Õ≈¥’
(TLD Reader) Harshaw √ÿàπ 3500 (√Ÿª∑’Ë 1 ·≈– 2) ¥â«¬°“√∑”
TLD  ¡“µ√∞“π (standard  TLD) ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å√–À«à“ß
ª√‘¡“≥√—ß ’°—∫ —≠≠“≥· ß ”À√—∫„™â„π°“√§”π«≥À“§à“
ª√‘¡“≥√—ß ’∑’Ë«—¥‰¥â®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß
¢ÕßÀÿàπ®”≈Õß ‚¥¬π” TLD ∑’Ë‡µ√’¬¡‰«â‰ª©“¬√—ß ’‡Õ°´å®“°
‡§√◊ËÕß‡Õ°´‡√¬å LISTEM √ÿàπ REX-550R ·≈–«—¥ª√‘¡“≥√—ß ’∑’Ë
©“¬¥â«¬‡§√◊ËÕß«—¥√—ß ’¡“µ√∞“π Unfors „Àâ§√Õ∫§≈ÿ¡ª√‘¡“≥
√—ß ’µ—Èß·µà  1-90  ¡‘≈≈‘‡°√¬å

√Ÿª∑’Ë 1  ™ÿ¥ TLD ¢Õß Harshaw

√Ÿª∑’Ë 2 · ¥ß‡§√◊ËÕßÕà“π TLD  º≈‘µ¿—≥±å Harshaw /
Model 3500

®—¥«“ßÀÿàπ®”≈Õß∫√‘‡«≥»’√…– ∫π‡µ’¬ß¢Õß‡§√◊ËÕß‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å º≈‘µ¿—≥±å¢Õß Toshiba √ÿàπ Asteion super 4
„π ¿“æ‡À¡◊Õπ°—∫ºŸâªÉ«¬∑’Ë¡“µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß
(CT Brain) ‚¥¬«“ß„π√–π“∫·≈–µ”·Àπàß¢Õß®ÿ¥°÷Ëß°≈“ß
∫π‡µ’¬ß π”º≈÷° TLD ∑’Ë®—¥‡µ√’¬¡‰«â„π∂ÿßæ≈“ µ‘°‡≈Á°™ÿ¥∑’Ë
Àπ÷Ëß¡“µ‘¥∫πÀÿàπ®”≈Õß à«π»’√…– „πµ”·Àπàß¢Õß‡≈π åµ“
∑—Èß Õß¢â“ßÊ  ≈– 1  ‡¡Á¥  √«¡‡ªìπ  2  ‡¡Á¥ (√Ÿª∑’Ë 3)  ∑”°“√
 ·°π ‚¥¬µ—Èßæ“√“¡‘‡µÕ√å·≈–¢Õ∫‡¢µ¢Õß°“√ ·°πµ“¡
æ“√“¡‘‡µÕ√å°“√µ√«® ¡Õß (µ“√“ß∑’Ë 2 ·≈–√Ÿª∑’Ë 4)  π”º≈÷°
TLD ∑’Ëºà“π°“√ ·°π·≈â«‰ªÕà“π§à“ª√‘¡“≥· ß ‡ª≈’Ë¬π
TLD ™ÿ¥„À¡à∑’Ë®—¥‡µ√’¬¡‰«â  ∑”´È” ®”π«π 3 §√—Èß π”º≈÷°
TLD ∑—ÈßÀ¡¥‰ªÕà“π§à“ª√‘¡“≥· ß·≈–·°â§à“ Elementary
Correction  Factor (ECF) ∑”°“√·ª≈ß§à“ª√‘¡“≥· ß„Àâ‡ªìπ
§à“ª√‘¡“≥√—ß ’ (Radiation Dose) ¥â«¬ ¡°“√∂¥∂Õ¬‡™‘ß‡ âπ
Õ¬à“ßßà“¬∑’Ë§”π«≥‰¥â®“°°“√∑” Standard curve ®–‰¥âª√‘¡“≥
√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß

µ“√“ß∑’Ë 2  æ“√“¡‘‡µÕ√å∑’Ë„™â„π°“√ ·°π (protocol)

mA kV Scan  time Slice thickness Number FOV Filter ¢Õ∫‡¢µ
(sec) (mm) of slice °“√ ·°π

CT  Brain 250 120 1 10 20 200 0 Base of skull
∂÷ß  Vertex
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√Ÿª∑’Ë 3 °“√µ‘¥‡¡Á¥ TLD ∫π‡≈π åµ“¢ÕßÀÿàπ®”≈Õß
 à«π»√’…–

√Ÿª∑’Ë 4 °“√ ·°π ‚¥¬°“√‡Õ’¬ß Gantry „Àâ¢π“π·π«
Supraorbitomeatal ¢ÕßÀÿàπ®”≈Õß à«π»’√…–

º≈°“√»÷°…“

°√“ø¡“µ√∞“π (Standard  curve) √–À«à“ßª√‘¡“≥√—ß ’
·≈–ª√‘¡“≥· ß¢Õß  TLD (√Ÿª∑’Ë 5)

º≈°“√«—¥ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫®“°°“√µ√«®
‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß„π°√≥’¢ÕßÕÿ∫—µ‘‡Àµÿ  æ∫«à“  ª√‘¡“≥
√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫‡©≈’Ë¬®“°°“√µ√«®∑’Ëµ“¢â“ß´â“¬  3  §√—Èß
·≈–µ“¢â“ß¢«“ 3 §√—Èß  √«¡‡ªìπ  6  §√—Èß  ¡’§à“‡©≈’Ë¬ 13.87+0.26
mGy ·≈–¡’§à“ % SD ‡©≈’Ë¬ 1.98 % (µ“√“ß∑’Ë 3)

«‘®“√≥å

®“°º≈°“√»÷°…“π’È æ∫«à“ ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫
®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß  ¥â«¬‡§√◊ËÕß Toshiba
√ÿàπ Asteion super 4  ∑’Ë„™â‚ª√‚µ§Õ≈¡“µ√∞“π∑’Ë„™âß“π‡ªìπ
ª√–®”¢Õß°≈ÿà¡ß“π√—ß ’«‘∑¬“  ‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å
Õÿ∫≈√“™∏“π’  §◊Õ 120  kV,  250 mA and 1 sec  „™â TLD
«—¥„πÀÿàπ®”≈Õß à«π»’√…–∑’Ë¡’§à“§«“¡Àπ“·πàπ„°≈â‡§’¬ß°—∫
 ¡Õß¢Õß¡πÿ…¬å ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 13.87 mGy  ́ ÷Ëß¡’§à“µË”°«à“
Jonathan R. Sykes ·≈–§≥–9 ∑’Ë∑”°“√»÷°…“„πÀÿàπ®”≈Õß
 à«π»’√…– (‚ª√‚µ§Õ≈ 120 kV, 120 mA and 0.8 sec) æ∫«à“
ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“‡©≈’Ë¬ ‡∑à“°—∫ 29 mGy Suzuki ·≈– §≥–
10 ∑”¥â«¬ Multislice CT scan ™π‘¥ 8 slices °“√»÷°…“„πÀÿàπ
®”≈Õß à«π»’√…– ¥â«¬°“√ ·°πµ—Èß·µà¢Õ∫µ“≈à“ß∂÷ßª≈“¬
¢Õß ¡Õß æ∫«à“ª√‘¡“≥√—ß ’∑’Ë«—¥‰¥â §◊Õ 42.6-103.5 mGy
·≈–°“√»÷°…“„πºŸâªÉ«¬ §à“∑’Ë‰¥â®“°°“√»÷°…“¢Õß Tan ·≈–
§≥–11 ∑’Ë«—¥ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“¥â«¬ TLD „πºŸâªÉ«¬∑’Ë¡“√—∫
∫√‘°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß∑’Ëª√–‡∑» ‘ß§‚ª√å
(‚ª√‚µ§Õ≈ 120 kV,400 mA and  1 sec)  ‡∑à“°—∫ 15.56 mGy
·≈–º≈°“√«‘®—¬π’È¬—ß¡’§à“µË”°«à“°“√»÷°…“¢Õß Chiewvit
·≈–§≥–3  ∑’Ë«—¥ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“¥â«¬ TLD „πºŸâªÉ«¬∑’Ë¡“
√—∫∫√‘°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß („™â‚ª√‚µ§Õ≈

√Ÿª∑’Ë  5    °√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥√—ß ’°—∫ª√‘¡“≥· ß¢Õß TLD
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•Õπÿ ‘∑∏‘Ï ‰™¬«‘‡»… ·≈–§≥– Anusit Chaiwisate, et al.

µ“√“ß∑’Ë 3  §à“ª√‘¡“≥√—ß ’∫√‘‡«≥‡≈π åµ“¢ÕßÀÿàπ®”≈Õß à«π»’√…–∑’Ë‰¥â√—∫‡©≈’Ë¬®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß

∫√‘‡«≥∑’Ëµ‘¥ ∑’·Õ≈¥’ ª√‘¡“≥√—ß ’  (mGy) Mean+SD %  SD
§√—Èß∑’Ë  1 §√—Èß∑’Ë  2 §√—Èß∑’Ë  3 (mGy)

µ“¢â“ß ấ“¬ 13.66 13.83 13.82 13.77+0.10 0.69
µ“¢â“ß¢«“ 14.12 13.37 14.35 13.98+0.46 3.26
§à“‡©≈’Ë¬ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“∑—Èß Õß¢â“ß‰¥â√—∫  (n =  6) 13.87+0.26 1.98

120 kV  250 mA  1 sec) ∑’Ë‚√ßæ¬“∫“≈»‘√‘√“™  ∑’Ëæ∫«à“ª√‘¡“≥
√—ß ’‡©≈’Ë¬∑’Ë‡≈π åµ“¢â“ß´â“¬¡’§à“ 50.93 mGy ·≈–¢â“ß¢«“¡’§à“
51.66 mGy °“√∑’Ëª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“„π°“√»÷°…“§√—Èßπ’È
Õ¬Ÿà„π√–¥—∫µË”  à«πÀπ÷Ëß‡ªìπº≈¡“®“°°“√‡Õ’¬ß Gantry
µ“¡‚ª√‚µ§Õ≈∑’Ë„™âß“π‡ªìπª√–®”¢Õß°≈ÿà¡ß“π√—ß ’«‘∑¬“
‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å Õÿ∫≈√“™∏“π’ ‡ªìπ°“√À≈’°
‡≈’Ë¬ß‡≈π åµ“‰¡à‰¥â√—∫√—ß ’‚¥¬µ√ß Õ¬à“ß‰√°Áµ“¡ª√‘¡“≥√—ß ’
∑’Ë‡≈π åµ“‰¥â√—∫„π°“√»÷°…“π’È¡’§à“¡“°°«à“°“√»÷°…“¢Õß
 ÿ∏π  πâÕ¬«—≤πå ·≈–§≥–4 („™â‚ª√‚µ§Õ≈ 120 kV 70 mA 4.5
sec) ∑’Ë»÷°…“ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“ µàÕ¡‰∑√Õ¬¥å·≈–Õ«—¬«–
 ◊∫æ—π∏ÿå„πºŸâªÉ«¬ ∑’Ë¡“°“√µ√«® ¡Õß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å ∑’Ë‚√ßæ¬“∫“≈»‘√‘√“™ ¥â«¬ TLD ∑’Ëæ∫«à“ ∫√‘‡«≥
‡≈π åµ“‰¥â√—∫ª√‘¡“≥√—ß ’ 9.41 mGy ·≈–°“√»÷°…“¢Õß
McLaughlin5 ∑’Ë«—¥ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“ºŸâªÉ«¬‰¥â√—∫®“°°“√
µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß¥â«¬ TLD ∑’Ëª√–‡∑»Õ—ß°ƒ…
¡’§à“‡∑à“°—∫  6 mGy

°“√∑’Ë§à“ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫¡’§à“∑’Ë·µ°µà“ß°—π
„π·µà≈–·Ààß ∂÷ß·¡â«à“®–∑”°“√µ√«®¥â«¬Àÿàπ®”≈ÕßÀ√◊Õ
„π¡πÿ…¬å°Áµ“¡ ‡π◊ËÕß®“°Àÿàπ®”≈Õß à«π»’√…–∑’Ë„™â¡’§à“
 —¡ª√– ‘∑∏‘Ï°“√¥Ÿ¥°≈◊π√—ß ’À√◊Õ§«“¡Àπ“·πàπ„°≈â‡§’¬ß°—∫
 ¡Õß¢Õß¡πÿ…¬å12 ·µà∑’Ë ”§—≠ §◊Õ °“√‡≈◊Õ°„™â‡§√◊ËÕß‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å æ“√“¡‘‡µÕ√å À√◊Õ‚ª√‚µ§Õ≈∑’Ë·µ°µà“ß°—π„π
°“√µ√«® ‰¥â·°à  §à“°√–· ‰øøÑ“ (mA)  §à“»—°¥‘Ï¥“‰øøÑ“ (kV)
√–¬–‡«≈“„π°“√ ·°π (scan time : second)  §«“¡Àπ“¢Õß
 ‰≈¥å∑’Ë„™â„π°“√µ√«®  (Slice thickness : mm) ®”π«π¢Õß
 ‰≈¥å∑’Ë„™â∑—ÈßÀ¡¥„π°“√µ√«® (Total slices number) ¢π“¥æ◊Èπ∑’Ë
§«“¡°«â“ß¢Õß√—ß ’∑’Ëµ√«® (Field of view : FOV)  °“√°√Õß
√—ß ’ (filter)4  ́ ÷Ëß‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å·µà≈–™π‘¥  ·µà≈–
√ÿàπ®–¡’§à“∑’Ë‡≈◊Õ°„™â‰¡à‡À¡◊Õπ°—π °“√»÷°…“„π§√—Èßπ’Èæ∫«à“
ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å
 ¡Õß¢Õß‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å Õÿ∫≈√“™∏“π’ ¡’§à“
µË”°«à“¢âÕ°”Àπ¥¢Õß§≥–°√√¡“∏‘°“√ªÑÕß°—πÕ—πµ√“¬®“°
√—ß ’π“π“™“µ‘  ©∫—∫∑’Ë  60 (ICRP 60) ∑’Ë°”Àπ¥ª√‘¡“≥√—ß ’
µàÕÕ«—¬«–µà“ßÊ ‰¡à„Àâ‰¥â√—∫√—ß ’ Ÿß®π∂÷ßª√‘¡“≥∑’Ë¡’º≈°√–∑∫

µàÕÕ«—¬«–‰¥â  ”À√—∫‡≈π åµ“ ‡∑à“°—∫ 15 mGy16 ·≈–
ª√‘¡“≥√—ß ’ Ÿß ÿ¥∑’Ë¡’ºŸâ»÷°…“3  °Á¬—ß¡’§à“πâÕ¬°«à“√–¥—∫µË” ÿ¥
(threshold dose) ¢Õß°“√‡°‘¥∑”„Àâ‡≈π åµ“¢ÿàπ¡—« (√–¥—∫
√—ß ’Õ¬Ÿà„π™à«ß 500-2,000 mGy)  À√◊Õ °“√‡ªìπµâÕ°√–®° (5,000
mGy)9,14,15 ¥—ßπ—Èπª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“‰¥â√—∫®“°°“√µ√«®
‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß®÷ß®—¥Õ¬Ÿà„π√–¥—∫∑’Ëª≈Õ¥¿—¬ ·µà
 ‘Ëß∑’Ëæ÷ß√–«—ß §◊Õ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§«“¡®”‡ªìπµâÕß‰¥â√—∫°“√
µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å´È”À≈“¬Ê §√—Èß À√◊Õ‡¡◊ËÕ¡’§«“¡
®”‡ªìπµâÕß©’¥ “√∑÷∫√—ß ’ ´÷ËßµâÕß¡’°“√µ√«® 2  §√—Èß§◊Õ
°àÕπ©’¥ “√∑÷∫√—ß ’·≈–À≈—ß©’¥ “√∑÷∫√—ß ’  °“√µ√«®‡Õ°´‡√¬å
§Õ¡æ‘«‡µÕ√å¢ÕßÀ≈Õ¥‡≈◊Õ¥ (Computed Tomographic Angiog-
raphy : CTA) ´÷Ëß≈â«π·≈â«·µà®–µâÕß∑”„Àâ‰¥â√—∫ª√‘¡“≥√—ß ’
®“°°“√µ√«®„πª√‘¡“≥∑’Ë¡“°¢÷Èπ ∑”„Àâ‡æ‘Ë¡‚Õ°“ ¢Õß§«“¡
‡ ’Ë¬ß¿—¬µàÕ°“√‰¥â√—∫√—ß ’¢Õß‡≈π åµ“¡“°¬‘Ëß¢÷Èπ πÕ°®“°π’È
 ‘Ëß∑’Ëæ÷ß√–«—ß„πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘„π√à“ß°“¬ ºŸâªÉ«¬·µà≈–
§π¡’√–¥—∫ threshold ¢Õß√à“ß°“¬∑’Ë‰¡à‡∑à“°—π  µ—«Õ¬à“ß‡™àπ
ºŸâªÉ«¬¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“« (Leukemia)  ºŸâªÉ«¬‚√§ ‡Õ  ·Õ≈ Õ’
(Systemic Lupus Erythematosus : SLE)  ´÷Ëß¡’¿“«–¿Ÿ¡‘§ÿâ¡°—π
¢Õß√à“ß°“¬µË”  Õ“®®–∑”„Àâ¡’√–¥—∫ threshold  °“√√—∫√—ß ’
∑’ËµË”°«à“ºŸâªÉ«¬‚√§Õ◊Ëπ ‡¡◊ËÕ‰¥â√—∫√—ß ’‡∑à“°—π ·µàº≈°√–∑∫
∑’Ë‡°‘¥µàÕ√à“ß°“¬Õ“®·µ°µà“ß°—π‰¥â7,14

®“°º≈°“√»÷°…“ ∑”„Àâ∑√“∫§à“ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“
‰¥â√—∫®“°°“√µ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß ´÷Ëß®–‡ªìπ
ª√–‚¬™πåÕ¬à“ß¬‘ËßµàÕ·æ∑¬å·≈–π—°√—ß ’‡∑§π‘§ „π°“√ª√–‡¡‘π
·≈–‡ΩÑ“√–«—ß§«“¡‡ ’Ë¬ß„Àâ°—∫ºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√ ·≈–
À“«‘∏’°“√≈¥ª√‘¡“≥√—ß ’∑’Ë‡≈π åµ“¢ÕßºŸâªÉ«¬  ‚¥¬¬÷¥À≈—°°“√
„ÀâºŸâªÉ«¬‰¥â√—∫√—ß ’πâÕ¬∑’Ë ÿ¥·≈–‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥
(ALARA : As Low  As Reasonably  Achievable) πÕ°‡Àπ◊Õ
®“°°“√‡Õ’¬ß gantry ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß‰¡à„Àâ‡≈π åµ“‰¥â√—∫√—ß ’
‚¥¬µ√ß6  ∑’Ë„™â„π°“√»÷°…“„π§√—Èßπ’È·≈â« «‘∏’°“√∑’Ë®–∑”„Àâ
‡≈π åµ“‰¥â√—∫ª√‘¡“≥√—ß ’πâÕ¬∑’Ë ÿ¥‡∑à“∑’Ë®–ªØ‘∫—µ‘‰¥â2-6 ‰¥â·°à
°“√„™â«— ¥ÿ°”∫—ß√—ß ’∫√‘‡«≥‡≈π åµ“ (eye shield)5, 16,18 °“√
ª√—∫≈¥§à“°√–· ·≈–‡«≈“ (mAs) ‚¥¬∑’Ë§ÿ≥¿“æ¢Õß¿“æÕ¬Ÿà
„π‡°≥±å∑’Ë “¡“√∂„Àâ°“√«‘π‘®©—¬‰¥â3,14  °“√‡≈◊Õ°„™â‚ª√‚µ§Õ≈
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¥â«¬°“√°”Àπ¥‡∑§π‘§∑’Ë·µ°µà“ß°—π ”À√—∫ºŸâªÉ«¬∑’Ë¡’¢π“¥
√Ÿª√à“ß·µ°µà“ß°—π ‡™àπ ºŸâªÉ«¬‡¥Á° ·≈–ºŸâ„À≠à∑’Ë¡’¢“¥√Ÿª√à“ß
‡≈Á°°«à“ª°µ‘°Á “¡“√∂™à«¬≈¥ª√‘¡“≥√—ß ’·°àºŸâªÉ«¬‰¥â À√◊Õ
°“√‡æ‘Ë¡√–¬–°“√‡§≈◊ËÕπ∑’Ë¢Õß‡µ’¬ß (pitch) 14

 √ÿª

°“√»÷°…“ª√‘¡“≥√—ß ’°√–‡®‘ß∑’Ë‡≈π åµ“‰¥â√—∫®“°°“√
µ√«® ¡Õß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å™π‘¥À≈“¬™‘Èπ¿“æ
(multi-slice  CT)  ¢Õß‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å  Õÿ∫≈√“™∏“π’
‚¥¬„™âÀÿàπ®”≈Õß à«π»’√…– (Head Rando Phantom) ·∑π
»’√…–ºŸâªÉ«¬ „™âæ“√“¡‘‡µÕ√å¢Õß°“√µ√«® ¡Õß∑’Ë„™â„π°“√
ªØ‘∫—µ‘ß“π®√‘ß·≈–«—¥ª√‘¡“≥√—ß ’¥â«¬À—««—¥√—ß ’  TLD   √ÿª
‰¥â«à“ ª√‘¡“≥√—ß ’°√–‡®‘ß∑’Ë‡≈π åµ“‰¥â√—∫®“°°“√µ√«®
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