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À≈—°°“√·≈–«—µ∂ÿª√– ß§å: ‡æ◊ËÕª√–‡¡‘π§«“¡‡ ’Ë¬ß·≈–
À“ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫ ®“°°“√µ√«®√—ß ’√à«¡√—°…“√–∫∫
≈”µ—««à“¡’§«“¡ª≈Õ¥¿—¬À√◊Õ‰¡à‡¡◊ËÕ‡∑’¬∫°—∫§à“ª√‘¡“≥√—ß ’
Õâ“ßÕ‘ß¡“µ√∞“π
«‘∏’°“√»÷°…“: ∑”°“√«‘®—¬‡™‘ßæ√√≥π“·∫∫¬âÕπÀ≈—ß ∑’ËÀπà«¬
√—ß ’«‘π‘®©—¬ ¿“§«‘™“√—ß ’«‘∑¬“‚√ßæ¬“∫“≈»√’π§√‘π∑√å  §≥–
·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‚¥¬°“√æ‘®“√≥“®“°
¢âÕ¡Ÿ≈°“√µ√«®ºŸâªÉ«¬®”π«π 112 √“¬ √–¬–‡«≈“µ—Èß·µà‡¥◊Õπ
¡°√“§¡ - ¡‘∂ÿπ“¬π ªï æ.». 2551 «‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å
√–À«à“ßª√‘¡“≥√—ß ’¢Õß°≈ÿà¡µ—«Õ¬à“ß¥—ß°≈à“«°—∫ª√‘¡“≥√—ß ’
Õâ“ßÕ‘ß¡“µ√∞“π
º≈°“√»÷°…“: æ∫«à“ °“√µ√«®√—ß ’√à«¡√—°…“À≈Õ¥‡≈◊Õ¥
√–∫∫≈”µ—«„™â‡«≈“°“√ø≈ŸÕÕ‚√ ‚§ªï‡©≈’Ë¬π“π∑’Ë ÿ¥ 15.7 π“∑’
ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥°“√¥Ÿ¥°≈◊π√—ß ’ – ¡‡©≈’Ë¬ Ÿß ÿ¥ 133.73
‡°√¬åµàÕæ◊Èπ∑’Ëµ“√“ß‡´πµ‘‡¡µ√ (Gy.cm2) ·≈–ª√‘¡“≥°“√¥Ÿ¥
°≈◊π√—ß ’ Ÿß ÿ¥µàÕ√“¬∑’Ë 0.78 Gy.cm2 °“√„Àâ “√‡§¡’∫”∫—¥
‡©æ“–∑’Ëºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡ªìπÀ—µ∂°“√∑’Ë¡’°“√µ√«®
¡“°∑’Ë ÿ¥ „™â‡«≈“ °“√ø≈ŸÕÕ‚√ ‚§ªï‡©≈’Ë¬ 8.58 π“∑’ ª√‘¡“≥
¢Õß°“√¥Ÿ¥°≈◊π√—ß ’ – ¡‡©≈’Ë¬ 121.09 Gy.cm2  ·≈–ª√‘¡“≥
°“√¥Ÿ¥°≈◊π√—ß ’ Ÿß ÿ¥µàÕ√“¬∑’Ë 0.73 Gy.cm2  °“√√–∫“¬πÈ”¥’
ÕÕ°®“°µ—∫ºà“π∑“ßº‘«Àπ—ß‡ªìπÀ—µ∂°“√∑’Ë„™â‡«≈“„π°“√
ø≈ŸÕÕ‚√ ‚§ªï‡©≈’Ë¬πâÕ¬∑’Ë ÿ¥ 4.71 π“∑’  ‚¥¬ºŸâªÉ«¬®–‰¥â√—∫
ª√‘¡“≥°“√¥Ÿ¥°≈◊π√—ß ’ – ¡‡©≈’Ë¬ 24.127 Gy.cm2 ·≈–
ª√‘¡“≥°“√¥Ÿ¥°≈◊π√—ß ’ Ÿß ÿ¥µàÕ√“¬∑’Ë 0.34 Gy.cm2 ·≈–
π”§à“ª√‘¡“≥√—ß ’‰ª‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫√—ß ’Õâ“ßÕ‘ß¡“µ√∞“π
æ∫∑ÿ°À—µ∂°“√¡’§à“ª√‘¡“≥°“√¥Ÿ¥°≈◊π√—ß ’ – ¡∑’Ëº‘«Àπ—ß
∑“ß¥â“π√—ß ’‡¢â“πâÕ¬°«à“ 2 ‡°√¬å (Gy.) ´÷Ëß‡ªìπª√‘¡“≥√—ß ’

Objectives and Principles: To make a risk assessment

and find out the amount of radiation dose which patients

received from the Body Interventional Radiology that it will

be safe or not when compared with reference standard

dose.

Methods: A descriptive historical research is done by

using radiation units of Srinakarin Hospital Diagnostic

Radiology Department, Faculty of Medicine, Khon-Kaen

University and the data receive from 112 patients. Started

from January - June 2007 and then were analyzed

the relationship between the sample radiation dose and

reference radiation dose.

Results: This study found that the abdominal embolization.

Took the longest fluoroscopic time of about 15.7 minutes

and the patients received the highest accumulated dose

of 133.73 Gy.cm2 in mean average and the maximum

radiation dose for each patient was 0.78 Gy. Trans arterial

chemo-embolization procedure which took most of

the fluoroscopic time at approximately 8.58 minutes

and the average accumulated dose was 121.09 Gy.cm2.

The maximum accumulated dose in a person was 0.73

Gy. Percutaneus transhepatic biliary drainage was the

procedure that took less of fluoroscopic time about 4.71

minutes. The patients received the average accumulated

dose of about 24.127 Gy.cm2 and the maximum dose

was about 0.34 Gy. in a person. All the dose were then

analyzed and compared with the standard reference

dose. It was found that in every procedure the entrance

skin dose were 0.090, 0.008 and 0.002 Gy. Respectively
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and the rests were less than safety standard value of

2 Gy.

Conclusion: Patients receive accumulated skin dose less

than 2 Gy. which is conformed to the standard dose

limit. It indicates that the process of body interventional

radiology is absolutely safe

∫∑π”

√—ß ’√à«¡√—°…“ ‡ªìπ°“√µ√«®‡æ◊ËÕÀ“§«“¡º‘¥ª°µ‘¢Õß
À≈Õ¥‡≈◊Õ¥·¥ß∑—Ë«√à“ß°“¬ °“√µ√«®®–¡’ Õß≈—°…≥–‚¥¬
≈—°…≥–·√°‡æ◊ËÕµ√«®À“§«“¡º‘¥ª°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥∑—Ë«‰ª
(Angiography) ·≈–≈—°…≥–∑’Ë Õß‡æ◊ËÕµ√«®À“§«“¡º‘¥ª°µ‘
¢ÕßÀ≈Õ¥‡≈◊Õ¥·≈–„™â “√Õÿ¥°—Èπ©’¥‡¢â“À≈Õ¥‡≈◊Õ¥∑’Ëº‘¥ª°µ‘
‡æ◊ËÕ≈¥ª√‘¡“≥‡≈◊Õ¥ (Interventional Radiology) √—ß ’√à«¡√—°…“
 “¡“√∂µ√«®‰¥âÀ≈“¬√–∫∫ ‡™àπ √–∫∫ª√– “∑ √–∫∫≈”µ—«
·≈–√¬“ß§å ‚¥¬®–∑”°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ™π‘¥æ‘‡»…
ø≈ŸÕÕ‚√ ‚§ªï ‡æ◊ËÕ„Àâ “¡“√∂‡ÀÁπÕ«—¬«–µà“ßÊ ‰¥â™—¥‡®π¬‘Ëß¢÷Èπ

ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√µ√«®√—ß ’√à«¡√—°…“
®–¡’§à“∑’Ë·µ°µà“ß°—πµ“¡≈—°…≥–¢Õß°“√µ√«®·≈–®–„™â‡«≈“
 ”À√—∫°“√µ√«®‰¡à‡∑à“°—π  ¬‘Ëß„™â‡«≈“π“π°Á∑”„Àâ‡°‘¥Õ—πµ√“¬
®“°°“√‰¥â√—∫√—ß ’µàÕ√à“ß°“¬¢ÕßºŸâªÉ«¬‡æ‘Ë¡¢÷Èπ¥â«¬ ®÷ß‡ªìπ
 ‘Ëß∑’ËµâÕßæ‘®“√≥“·≈–§«∫§ÿ¡ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬®–‰¥â√—∫
„Àâ‡À¡“– ¡ √«¡∂÷ß°“√ª√–‡¡‘πÕ—πµ√“¬®“°√—ß ’∑’Ë àßº≈µàÕ
∫√‘‡«≥º‘«Àπ—ß ‡™àπ ¡’≈—°…≥–‡ªìπ√Õ¬‰À¡â·¥ß (skin erythema)
‡π◊ÈÕµ“¬ (necrosis) ·≈–·º≈‡πà“‡ªóòÕ¬ (ulceration) µ“¡≈”¥—∫
‡§¬¡’√“¬ß“πæ∫«à“ºŸâªÉ«¬‡°‘¥√Õ¬·º≈¢÷Èπ¿“¬À≈—ß®“°
°“√‰¥â√—∫√—ß ’µàÕ‡π◊ËÕß°—π‡ªìπ‡«≈“ª√–¡“≥ 6-18 ‡¥◊Õπ
„πª√–‡∑» À√—∞Õ‡¡√‘°“  à«π„πª√–‡∑»‰∑¬‡§¬¡’√“¬ß“π
®“°‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥åæ∫«à“¡’ºŸâªÉ«¬ 1 √“¬∑’Ë‰¥â√—∫
ª√‘¡“≥°“√¥Ÿ¥°≈◊π√—ß ’ Ÿß°«à“‡°≥±å Õ“®∑”„Àâ‡°‘¥∫“¥·º≈
∫πº‘«Àπ—ß ´÷Ëß¡’§à“¢π“¥¢Õß°“√¥Ÿ¥°≈◊π√—ß ’ 3 Gy.4

®“°§«“¡ ”§—≠¥—ß°≈à“«  ®÷ß¡’À≈“¬ª√–‡∑»∑”°“√ ”√«®
À“¢π“¥ª√‘¡“≥°“√¥Ÿ¥°≈◊π√—ß ’¢ÕßºŸâªÉ«¬∑’Ëµ√«®√—ß ’
√à«¡√—°…“ «à“Õ¬Ÿà„π‡°≥±å∑’Ëª≈Õ¥¿—¬À√◊Õ‰¡à´÷Ëß¡’∑—Èß„π¬ÿ‚√ª2-3

·≈–‡Õ‡™’¬  à«π„πª√–‡∑»¬—ß¡’°“√ ”√«®πâÕ¬4-7 ªí®®ÿ∫—π
°“√µ√«®√—ß ’√à«¡√—°…“¡’°“√µ√«®‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß
®“° ∂‘µ‘°“√µ√«®√—ß ’√à«¡√—°…“ Àπà«¬√—ß ’«‘π‘®©—¬ ¿“§«‘™“
√—ß ’«‘∑¬“ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å æ∫«à“°“√µ√«®√—ß ’√à«¡
√—°…“√–∫∫≈”µ—«®–¡“°°«à“√–∫∫ª√– “∑√âÕ¬≈– 901

§≥–ºŸâ«‘®—¬®÷ß‰¥â∑”°“√ ”√«®À“¢π“¥ª√‘¡“≥°“√¥Ÿ¥°≈◊π

√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√µ√«®√–∫∫≈”µ—«  «à“¡’§«“¡ª≈Õ¥¿—¬
¡“°πâÕ¬‡æ’¬ß„¥‡¡◊ËÕ‡∑’¬∫°—∫§à“√–¥—∫√—ß ’·π–π” (guidance
levels) ∑’Ë§≥–°√√¡“∏‘°“√«à“¥â«¬°“√ªÑÕß°—π√—ß ’π“π“™“µ‘
(ICRP)6 °”Àπ¥„ÀâÕ¬Ÿà„π‡°≥±å∑’Ëª≈Õ¥¿—¬

«‘∏’°“√»÷°…“

‡ªìπ°“√«‘®—¬‡™‘ßæ√√≥π“·∫∫¬âÕπÀ≈—ß ´÷Ëß‰¥âºà“π
°“√æ‘®“√≥“®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å
‡≈¢∑’Ë HE510620 §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
‚¥¬®”π«πµ—«Õ¬à“ß (sample size) ∑’Ë‰¥âπ—Èπ§—¥‡≈◊Õ°®“°°≈ÿà¡
µ—«Õ¬à“ß®”π«π 112 √“¬ ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ·≈–
§≈“¥‡§≈◊ËÕπ +5%

°≈ÿà¡µ—«Õ¬à“ß ®“°°“√µ√«®√—ß ’√à«¡√—°…“√–∫∫≈”µ—«
¢ÕßºŸâªÉ«¬®”π«π 112 √“¬√–¬–‡«≈“µ—Èß·µà‡¥◊Õπ¡°√“§¡
∂÷ß¡‘∂ÿπ“¬π æ.». 2551

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√»÷°…“
1. ‡§√◊ËÕß‡Õ°´‡√¬åÀ≈Õ¥‡≈◊Õ¥ (Digital subtraction

angiography machine) ™π‘¥ 1 √–π“∫ √ÿàπ Phillips Integris Allura
2. ‡§√◊ËÕß«—¥ª√‘¡“≥√—ß ’ (Radiation dosimeter) √ÿàπ Unfors

Xi
3. Àÿàπ®”≈Õß à«πÕ° (Chest phantom) ¡’§«“¡Àπ“

20 ‡´πµ‘‡¡µ√
4. Àÿàπ®”≈Õß (phantom) º≈‘µ¿—≥±å¢Õß Cardinal health

√ÿàπ 07-647  ”À√—∫À“§à“°”≈—ß°“√·¬°√“¬≈–‡Õ’¬¥¢Õß¿“æ
5. ‡§√◊ËÕß«—¥º≈§Ÿ≥¢Õßª√‘¡“≥√—ß ’°—∫æ◊Èπ∑’Ë Dose area

product (DAP meter) ™π‘¥‰¥‡¡π‡µÕ√å‡ÕÁ¡4
6. ·∫∫∫—π∑÷°¢âÕ¡Ÿ≈∑’Ë«—¥‰¥â¢ÕßºŸâªÉ«¬∑’Ëºà“π°“√µ√«®

(µ“√“ß∑’Ë 1)
°“√‡°Á∫¢âÕ¡Ÿ≈
»÷°…“¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë¡“√—∫°“√µ√«®√—ß ’√à«¡√—°…“√–∫∫

≈”µ—« ®”π«π 112 √“¬ ‚¥¬„™â§à“æ“√“¡‘‡µÕ√å∑’Ë‰¥â„π°“√«—¥
ª√‘¡“≥√—ß ’∑’Ëº‘«¥â“π∑“ß‡¢â“ Entrance Skin Exposure dose
(ESD) „π√Ÿª¢Õß°“√∂à“¬‡∑æ≈—ßß“π„Àâ·°àµ—«°≈“ß (air kerma)

Õâ“ßÕ‘ß¡“µ√∞“π‚¥¬∑’§à“Õ¬Ÿà∑’Ë 0.090 Gy., 0.008 Gy. ·≈– 0.002
Gy.  µ“¡≈”¥—∫
 √ÿª: ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’ – ¡∑’Ëº‘«Àπ—ß∑“ß¥â“π√—ß ’
‡¢â“πâÕ¬°«à“ 2 Gy. ´÷Ëß‡ªìπª√‘¡“≥√—ß ’¡“µ√∞“π∑’Ë°”Àπ¥‰«â
®÷ß¡’§«“¡ª≈Õ¥¿—¬„π°“√µ√«®√—ß ’√à«¡√—°…“√–∫∫≈”µ—«
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·≈–§à“º≈§Ÿ≥√–À«à“ßª√‘¡“≥√—ß ’°—∫æ◊Èπ∑’Ë≈”√—ß ’ (DAP)
∑’Ë· ¥ß§à“ ‚¥¬√«¡§à“ DAP ®“°∑—Èß Õß à«π§◊Õ ®“°À≈Õ¥
øŸ≈ÕÕ‚√ ‚§ªï ·≈–®“°À≈Õ¥‡Õ°´‡√¬å«‘π‘®©—¬∑—Ë«‰ª √«¡∂÷ß
√–¬–‡«≈“„π°“√∑” fluoroscopy ¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å
À≈Õ¥‡≈◊Õ¥ (digital subtraction angiography machine) ™π‘¥
1 √–π“∫√ÿàπ Phillips Integris Allura6 „π√–À«à“ß‡¥◊Õπ¡°√“§¡
∂÷ß¡‘∂ÿπ“¬π æ.». 2551 ∑’ËÀπà«¬√—ß ’«‘π‘®©—¬ ‚√ßæ¬“∫“≈
»√’π§√‘π∑√å‚¥¬®–∑”°“√»÷°…“¢âÕ¡Ÿ≈ 3 À—µ∂°“√ §◊Õ

1. °“√µ√«®√—ß ’√à«¡√—°…“√–∫∫≈”µ—« (body abdominal
embolization)

2. °“√„Àâ “√‡§¡’∫”∫—¥‡©æ“–∑’Ëºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß
‡¢â“‰ª Ÿà∫√‘‡«≥∑’Ë¡’‚√§Õ¬Ÿà‚¥¬µ√ß·≈â«Õÿ¥°—ÈπÀ≈Õ¥‡≈◊Õ¥π—Èπ
(Trans arterial chemo embolization; TACE)

3. °“√√–∫“¬πÈ”¥’ÕÕ°®“°µ—∫ºà“π∑“ßº‘«Àπ—ß
(Percutaneus transhepatic biliary drainage; PTBD)

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘
1. À“§à“ Ÿß ÿ¥ µË” ÿ¥ §à“‡©≈’Ë¬ ·≈–°“√‡∫’Ë¬ß‡∫π¢Õß

„π·µà≈–æ“√“¡‘‡µÕ√å
2. π”§à“ª√‘¡“≥√—ß ’‰ª‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫√—ß ’Õâ“ßÕ‘ß

¡“µ√∞“π

º≈°“√»÷°…“

ª√‘¡“≥√—ß ’®“°°“√µ√«® ·¬°µ“¡™π‘¥À—µ∂°“√ body
abdominal embolization ∑”°“√ fluoroscopy ‡©≈’Ë¬ §◊Õ 15.7
π“∑’ ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’ – ¡‡©≈’Ë¬ Ÿß ÿ¥ 133.73
Gy.cm2 ·≈–ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß ÿ¥µàÕ√“¬∑’Ë 0.78 Gy.
 à«πÀ—µ∂°“√∑’Ë¡’°“√µ√«®¡“°∑’Ë ÿ¥ §◊Õ TACE ∑”°“√
fluoroscopy time ‡©≈’Ë¬ 8.58 π“∑’ ‚¥¬ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥
√—ß ’ – ¡‡©≈’Ë¬ 121.09 Gy.cm2 ·≈–ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’

 Ÿß ÿ¥µàÕ√“¬∑’Ë 0.73 Gy. ·≈–À—µ∂°“√ PTBD „™â‡«≈“„π°“√∑”
fluoroscopy time ‡©≈’Ë¬πâÕ¬∑’Ë ÿ¥‡ªìπ‡«≈“ 4.71 π“∑’ ‚¥¬
ºŸâªÉ«¬®–‰¥â√—∫ª√‘¡“≥√—ß ’ – ¡‡©≈’Ë¬ 24.127 Gy.cm2 ·≈–
ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß ÿ¥µàÕ√“¬∑’Ë 0.34 Gy. (µ“√“ß∑’Ë 1)

π”§à“ª√‘¡“≥√—ß ’∑’Ë‰¥â‰ª‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫ª√‘¡“≥
√—ß ’∑’Ë∂◊Õ«à“ª≈Õ¥¿—¬ ‚¥¬ ICRP °”Àπ¥√–¥—∫√—ß ’∑’Ë∂◊Õ«à“
ª≈Õ¥¿—¬·≈–‰¡à∑”Õ—πµ√“¬µàÕº‘«Àπ—ß∑“ß‡¢â“‚¥¬®–µâÕß
¡’ª√‘¡“≥πâÕ¬°«à“ 2 Gy. ®“°°“√»÷°…“æ∫«à“·µà≈–À—µ∂°“√
¡’§à“ª√‘¡“≥√—ß ’ – ¡∑’Ëº‘«Àπ—ß∑“ß‡¢â“‡ªìπ 0.090 Gy, 0.008
Gy ·≈– 0.002 Gy µ“¡≈”¥—∫À—µ∂°“√ ´÷Ëß∂◊Õ«à“‡ªìπÀ—µ∂°“√
∑’ËºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’πâÕ¬°«à“ threshold dose (2 Gy.)
 ”À√—∫°“√‡°‘¥ transient erythema (µ“√“ß∑’Ë 2)

«‘®“√≥å

®“°º≈°“√µ√«®«—¥ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®“°°“√µ√«®
√—ß ’√à«¡√—°…“ à«π≈”µ—«¥â«¬À—µ∂°“√ Abdomen Embolization,
TACE, PTBD æ∫«à“°“√§”π«≥ª√‘¡“≥√—ß ’®“° DAP π—Èπ
‰¥â®“°°“√√«¡ª√‘¡“≥√—ß ’®“°À≈“¬Ê æ◊Èπ∑’Ë∫πº‘«Àπ—ßºŸâªÉ«¬
®÷ß‡ªìπº≈„Àâπ—Èπª√‘¡“≥√—ß ’∑’Ë§”π«≥‰¥â¡‘‰¥â· ¥ß∂÷ßª√‘¡“≥
√—ß ’ Ÿß ÿ¥∑’Ë‡¢â“ Ÿàµ—«ºŸâªÉ«¬  ®÷ß®”‡ªìπµâÕßπ”§à“ª√‘¡“≥√—ß ’®“°
DAP ‰ª§”π«≥À“§à“ª√‘¡“≥√—ß ’∑’Ëº‘«Àπ—ß (ESD)8 ‰¥â√—∫
‡æ◊ËÕ‡∑’¬∫‡§’¬ß°—∫§à“√–¥—∫√—ß ’∑’Ë∑π‰¥â Ÿß ÿ¥ (Threshold
dose) µ“¡∑’Ë§≥–°√√¡“∏‘°“√«à“¥â«¬°“√ªÑÕß°—πÕ—πµ√“¬®“°
√—ß ’π“π“™“µ‘ (International Commission on Radiological
Protection, ICRP; 2000) °”Àπ¥‰«â„Àâ¬Õ¡√—∫‰¥â‚¥¬∂◊Õ«à“
ª≈Õ¥¿—¬

ª√‘¡“≥√—ß ’∑’Ë‰¥â√—∫¡“°À√◊ÕπâÕ¬¢÷ÈπÕ¬Ÿà°—∫À≈“¬ªí®®—¬
Õ—π‰¥â·°à ª√– ‘∑∏‘¿“æ·≈–°“√∑”ß“π¢Õßµ—«‡§√◊ËÕß‡ªìπ
ªí®®—¬·√° ‡∑§π‘§·≈–°√–∫«π°“√µ√«®«‘π‘®©—¬´÷Ëß¢÷ÈπÕ¬Ÿà°—∫

µ“√“ß∑’Ë 1  ª√‘¡“≥√—ß ’ – ¡∑’Ë‰¥â®“°°“√µ√«®√—ß ’√à«¡√—°…“ à«π≈”µ—«

ª√–‡¿∑ ®”π«π ®”π«π°“√ ®”π«π¿“æ ª√‘¡“≥√—ß ’®“° ª√‘¡“≥√—ß ’ – ¡ ‡«≈“„π°“√

À—µ∂°“√ ºŸâªÉ«¬ ∂à“¬¿“æ °“√∂à“¬¿“æ ®“°°“√µ√«® Fluoro.

(§√—Èß) (¿“æ) (Gy) (Gy.cm2) (π“∑’)

Mean Mean Mean Mean Mean

range+SD range+SD range+SD range+SD range+SD

Abdominal 10 8.6 195.1 0.3 133.73 15.7

embolization 3 - 15+3.63 77 - 525+129.2 0.062 - 0.78+0.26 25.24 - 51.64+118.12 3.14 - 3.48+13.72

TACE 73 4.42 94.57 0.37 121.09 8.58

3 - 8+1.8 33 - 195+33.36 0.05 - 0.73+0.16 21.13 - 327.60+62.46 2.14 - 18.38+3.93

PTBD 29 3.86 0 0.08 24.127 4.71

2 - 8+1.48 0 0.01 - 0.34+0.88 3.3 - 115.89+28.26 0.55 - 27.48+5.74
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µ“√“ß∑’Ë 2  §«“¡ —¡æ—π∏å√–À«à“ß§à“ª√‘¡“≥√—ß ’¢Õß°≈ÿà¡µ—«Õ¬à“ß°—∫ª√‘¡“≥√—ß ’∑’Ë„™âÕâ“ßÕ‘ß

ª√–‡¿∑À—µ∂°“√ DAP(Gy.cm2) DAP to ESD (Gy) Threshold  dose
Mean Mean 2 Gy

range+SD range+SD

Abdominal 133.73 0.090 <2 Gy
embolization 25.24-351.64+118.12 0.01 - 0.21+0.05

TACE 121.09 0.008 <2 Gy
21.13 - 327.60+62.46 0.002 - 0.022+0.012

PTBD 24.127 0.002 <2 Gy
3.30 - 115.89+28.26 0.001 - 0.007+0.004

DAP = Dose area product,  ESD = Entrance Skin Exposure dose

√—ß ’·æ∑¬å‡ªìπªí®®—¬∑’Ë Õß §«“¡Àπ“¢ÕßºŸâªÉ«¬·≈–æ¬“∏‘
 ¿“æ‡ªìπªí®®—¬∑’Ë “¡  ¥—ßπ—Èπ«‘∏’°“√µ√«®«—¥ª√‘¡“≥√—ß ’
®÷ß¡’§«“¡´—∫´âÕπ ·≈–§à“ª√‘¡“≥√—ß ’∑’Ë«—¥‰¥â°Á¡’§«“¡·ª√
ª√«πµ“¡‰ª¥â«¬ ‡æ√“–¡’®”π«πµ—«·ª√¬àÕ¬À≈“¬µ—«¡“
‡°’Ë¬«¢âÕß·≈–∫“ßµ—«π—Èπ‰¡à “¡“√∂§«∫§ÿ¡‰¥â

¢âÕ‡ πÕ·π–

π”§à“ª√‘¡“≥√—ß ’∑’Ë‰¥â®“°ß“π«‘®—¬π’È‰ª‡ª√’¬∫‡∑’¬∫°—∫
º≈ß“π«‘®—¬Õ◊ËπÊ (µ“√“ß∑’Ë 3) »÷°…“«à“„π¿“æ√«¡§à“ª√‘¡“≥
√—ß ’‡ªìπ‰ª„π∑‘»∑“ß‡¥’¬«°—π°—∫º≈ß“π«‘®—¬∑’Ëºà“π¡“À√◊Õ‰¡à
∂â“¡’§à“ Ÿß°«à“ß“π«‘®—¬Õ◊ËπÊ ¡“°À√◊Õ‡°‘π√–¥—∫ª√‘¡“≥√—ß ’
∑’Ë∂◊Õ«à“ª≈Õ¥¿—¬ µâÕß√’∫¥”‡π‘π°“√À“∑“ß·°â‰¢‡æ◊ËÕ§«“¡
ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬ µàÕ‰ª

 √ÿª

®“°°“√»÷°…“æ∫«à“°“√µ√«®√—ß ’√à«¡√—°…“√–∫∫≈”µ—«
∑’ËÀπà«¬√—ß ’«‘π‘®©—¬ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‡ªìπÀ—µ∂°“√„™â

‡«≈“„π°“√µ√«®π“π ∂÷ß·¡âºŸâªÉ«¬®–‰¥â√—∫ª√‘¡“≥√—ß ’‰¡à
¡“°π—° §◊Õ πâÕ¬°«à“ Threshold dose (2Gy)  ”À√—∫°“√‡°‘¥
transient erythema ·µàÕ“® àßº≈∑“ß√—ß ’∑’Ë‡¥àπ™—¥·°àºŸâªÉ«¬
‰¥â ∂â“À“°∑”°“√µ√«®Õ¬à“ß‰¡à√–¡—¥√–«—ß ¥—ßπ—Èπ®÷ß§«√„Àâ
§”·π–π”·°àºŸâªÉ«¬°àÕπ°“√∑”À—µ∂°“√·≈–µâÕß„Àâ¢âÕ¡Ÿ≈∂÷ß
º≈∑“ß√—ß ’∑’ËºŸâªÉ«¬Õ“®®–‰¥â√—∫®“°°“√∑”À—∂µ°“√¥—ß°≈à“«
¥â«¬∑ÿ°§√—Èß‡æ◊ËÕªÑÕß°—π‰¡à„Àâ‡°‘¥Õ—πµ√“¬¢÷Èπ®√‘ß

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬‡√◊ËÕßπ’È ª√– ∫§«“¡ ”‡√Á®‰¥â¥â«¬§«“¡√à«¡¡◊Õ
·≈–™à«¬‡À≈◊Õ®“°π—°√—ß ’°“√·æ∑¬å∑’Ëª√–®”ÀâÕßµ√«®√—ß ’
√à«¡√—°…“∑’Ë‰¥â‡°Á∫·≈–∫—π∑÷°¢âÕ¡Ÿ≈°“√µ√«®ºŸâªÉ«¬ §≥–ºŸâ«‘®—¬
„§√à¢Õ¢Õ∫æ√–§ÿ≥‰«â ≥ ‚Õ°“ π’È

¢Õ¢Õ∫§ÿ≥À—«Àπâ“¿“§«‘™“√—ß ’«‘∑¬“∑’Ë π—∫ πÿπ‡ªìπ
Õ¬à“ß¥’¬‘Ëß„π°“√®—¥À“‡§√◊ËÕß¡◊Õ°“√µ√«®«—¥ª√‘¡“≥√—ß ’
Õ—π‡ªìπº≈„Àâß“π«‘®—¬π’È ”‡√Á®≈ÿ≈à«ß≈ß¥â«¬¥’

µ“√“ß∑’Ë 3  §à“ª√‘¡“≥√—ß ’º≈ß“π«‘®—¬∑’Ëºà“π¡“

ß“π«‘®—¬ √–¬–‡«≈“ (π“∑’) DAP (Gy.CM2) ESD (Gy)

ß“π«‘®—¬π’È 8.58 133.73 0.09
Roshan s. ·≈–§≥– Indian, 2005 22.72 141.8 1.03
Bazil bin Sapiin ·≈–§≥– Malaysia,1998 - 124.5 0.126
William, 1997 - 105.0 -
European proposal, 2003 16 94 -
√æ.®ÿÃ“≈ß°√≥å °√ÿß‡∑æœ - 190.28 -
§≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈ 32.40 401.29
¡À“«‘∑¬“≈—¬¡À‘¥≈
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