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À≈—°°“√·≈–‡Àµÿº≈: ‡§√◊ËÕß‡Õ°´‡√¬å·¡¡‚¡°√“øøïò‡ªìπ
‡§√◊ËÕß¡◊Õ∑’Ë¥’∑’Ë ÿ¥„π°“√µ√«®¥Ÿ¡–‡√Áß‡µâ“π¡√–¬–µâπ  ”À√—∫
ºŸâÀ≠‘ß∑’Ë‰¡àæ∫Õ“°“√º‘¥ª°µ‘¿“¬„π‡µâ“π¡  ‡∑§π‘§°“√µ√«®
‡ªìπªí®®—¬ ”§—≠∑’Ë∑”„Àâ‰¥â¿“æ∑’Ë¡’§ÿ≥¿“æ´÷Ëßª√–°Õ∫¥â«¬
§à“æ“√“¡‘‡µÕ√åµà“ßÊ ‡™àπ §à“»—°¬å‰øøÑ“ (kilovoltage : kV)
ª√‘¡“≥°√–· ·≈–‡«≈“ (milliampere second : mAs) §«“¡Àπ“
¢Õß‡µâ“π¡ (thickness)  √–¥—∫·√ß°¥ (compression force) ·≈–
™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡ (breast density categories) ∑’Ë¡’§«“¡
 —¡æ—π∏å°—π ·≈–ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫‡À¡“– ¡¿“¬„µâ
°“√§«∫§ÿ¡¢∫«π°“√≈â“ßøî≈å¡„Àâ§ß∑’Ë
«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“§à“æ“√“¡‘‡µÕ√å¢Õß‡∑§π‘§°“√
µ√«®®“°øî≈å¡·¡¡‚¡°√“øøïò
√Ÿª·∫∫°“√»÷°…“: ‡ªìπ°“√«‘®—¬‡™‘ßæ√√≥π“·∫∫¬âÕπÀ≈—ß
(retrospective descriptive study)
 ∂“π∑’Ë»÷°…“: ¿“§«‘™“√—ß ’«‘∑¬“ §≥–·æ∑¬»“ µ√å
‚√ßæ¬“∫“≈»√’π§√‘π∑√å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
°≈ÿà¡µ—«Õ¬à“ß: ¿“æøî≈å¡ 1,600 øî≈å¡ ®“°°“√µ√«®‡µâ“π¡
ºŸâªÉ«¬¢Õß‚√ßæ¬“∫“≈»√’π§√‘π∑√å∑’Ë¡’Õ“¬ÿµ—Èß·µà 40 ªï¢÷Èπ‰ª
‡©æ“–„π√“¬∑’Ë‰¡à¡’§«“¡º‘¥ª°µ‘ µ—Èß·µà‡¥◊Õπ∏—π«“§¡ 2547 -
æƒ…¿“§¡ 2548 ®”π«π 400 §π
«‘∏’°“√»÷°…“: øî≈å¡®“°°≈ÿà¡µ—«Õ¬à“ß 400 §π ∑”°“√∫—π∑÷°
§à“æ“√“¡‘‡µÕ√åµà“ßÊ  ‰¥â·°à  §«“¡Àπ“‡µâ“π¡ Õ“¬ÿ  §à“ kV
§à“ mAs √–¥—∫·√ß°¥ ™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡®“°√“¬ß“πº≈øî≈å¡
¢Õß√—ß ’·æ∑¬å π”¡“À“§«“¡ —¡æ—π∏å·≈–«‘‡§√“–ÀåÀ“‡∑§π‘§
∑’Ë‡À¡“– ¡ ”À√—∫°“√∂à“¬¿“æ√—ß ’‡µâ“π¡
º≈°“√«‘®—¬: æ∫«à“‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡™π‘¥ heterogenously dense
tissue æ∫¡“°∑’Ë ÿ¥√âÕ¬≈– 46 √Õß≈ß¡“‡ªìπ™π‘¥ scattered
fibroglandular densities √âÕ¬≈– 31 ·≈–‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡™π‘¥
almost  entirely fat  °—∫ ‡π◊ÈÕ‡¬◊ËÕ™π‘¥ extremely dense tissue

Background: Mammography is the most effective method

to screen asymptomatic women and detect early stage of

breast cancer.  Effectiveness of technical parameters  are

important for image quality such as the tube potential (kV),

the tube current and time (mAs), compressed breast

thickness, breast compression force, breast density

categories and breast dose.

Objective: To study mammographic technique from mam-

mography.

Design: Retrospective descriptive study

Setting: Department of Radiology in Srinagarind Hospital

Khon Kaen University.

Population and Samples: One thousand and six hundred

mammographic films of screening breast, who are 40 years

old or older were selected.

Statistical analysis: Pearson’s Correlation and percentage

Results: Heterogenously dense tissue was the most

common tissue type, seen on age 41-50 years. The

second most common type was scattered fibroglandular

densities. Extremely dense tissue was not found on age

more than 60 years old. The maximum force was 45 lb on

MLO view, mAs and thickness were 199 mAs and 8.2 cm

on CC view respectively. High significant correlation

between mAs and thickness (r=0.8078, p<0.05) and

no correlation significant between kV and thickness, mAs

and force.

Discussion: The breast density change corresponding to

age2,12. The compression force as standard force

recommended by  ACR  and AAPM should not exceed

45 lb. The  mAs has to be increased with increased breast

thickness. This result  is increased  radiation dose,  which
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æ∫√âÕ¬≈– 13 ·≈– 10 µ“¡≈”¥—∫ §«“¡Àπ“¢Õß‡µâ“π¡Õ¬Ÿà
„π™à«ß 2 - 8 ‡´πµ‘‡¡µ√  ·≈– à«π„À≠àæ∫«à“§«“¡Àπ“√–À«à“ß
4-6 ‡´πµ‘‡¡µ√ √âÕ¬≈– 65-68„π∑à“ cranio-caudal (CC) ·≈–
√âÕ¬≈– 63-64 „π∑à“ medio-lateral oblique (MLO) ·√ß°“√°¥
∑’Ë„™âÕ¬Ÿà„π™à«ß 10-45 ªÕπ¥å æ∫§à“ Ÿß ÿ¥„π∑à“ MLO 45 ªÕπ¥å
·≈–„π∑à“ CC 42 ªÕπ¥å  ‡∑§π‘§∑’Ë„™â„π°“√∂à“¬¿“æ‡ªìπ√–∫∫
Auto kV ¡’§à“µ—Èß·µà 25 -30 kV ‚¥¬„™âµ—«°√Õß√—ß ’‚¡≈‘ª¥’π—Ë¡
(molybdenum) §à“∑’Ë„™â¡“°∑’Ë ÿ¥ 25-26 kV √âÕ¬≈– 41-42
„π∑à“ CC  ·≈–∑à“ MLO „π‡π◊ÈÕ‡¬◊ËÕ™π‘¥ heterogenously dense
tissue  à«π§à“ mAs ¡’§à“µ—Èß·µà 19 -199 ‚¥¬æ∫«à“„™â¡“°∑’Ë ÿ¥
™à«ß 121-180 √âÕ¬≈– 51„π∑à“ CC ·≈–√âÕ¬≈– 45-48 „π∑à“
MLO „π‡π◊ÈÕ‡¬◊ËÕ™π‘¥ heterogenously dense tissue ‡™àπ‡¥’¬«°—π
·≈–æ∫«à“§à“ mAs °—∫§à“§«“¡Àπ“¢Õß‡µâ“π¡¡’§«“¡ —¡æ—π∏å
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ·≈–¡’§«“¡ —¡æ—π∏å°—π
„π√–¥—∫¡“° (r=0.8078 ·≈– 0.8271) „π∑à“ CC ·≈– MLO
 à«π§à“æ“√“¡‘‡µÕ√åÕ◊ËπÊ æ∫§«“¡ —¡æ—π∏å„π√–¥—∫πâÕ¬
 √ÿª: ®“°°“√»÷°…“æ∫§«“¡ —¡æ—π∏å√–¥—∫¡“°√–À«à“ß
§à“ mAs °—∫§«“¡Àπ“§◊Õ‡¡◊ËÕ§«“¡Àπ“¢Õß‡µâ“π¡‡æ‘Ë¡¢÷Èπ
∑”„Àâ§à“ mAs ‡æ‘Ë¡¢÷Èπµ“¡‚¥¬ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫¢÷Èπ
°—∫§à“ mAs ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë¡’‡µâ“π¡¢π“¥„À≠à ·≈–¡’§«“¡
Àπ“À≈—ß°“√°¥∑—∫¡“°°«à“ 6 ‡´πµ‘‡¡µ√ §«√®–≈¥ª√‘¡“≥
√—ß ’‚¥¬„™â«‘∏’‡æ‘Ë¡æ≈—ßß“π√—ß ’ ‚¥¬‡ª≈’Ë¬πµ—«°√Õß√—ß ’®“°
‚¡≈‘ª¥’π—Ë¡ (molybdenum : Mo) ‡ªìπ‚√‡¥’Ë¬¡ (rhodium : Rh)
„π√–∫∫ Auto kV À√◊Õ‡≈◊Õ°„™â√–∫∫¢Õß‡§√◊ËÕß·¡¡‚¡°√“øøïà
‡ªìπ√–∫∫ Fix kV §◊Õ‡≈◊Õ°„™â kV 27-30 kV À√◊Õ„™â √–∫∫ Auto
filter  ·∑π √–∫∫ Auto kV

∫∑π”

¡–‡√Áß‡µâ“π¡‡ªìπÀπ÷Ëß„π “‡Àµÿ°“√µ“¬Õ—π¥—∫∑’Ë 3 ¢Õß
À≠‘ß‰∑¬1 °“√µ√«®‡µâ“π¡¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å·¡¡‚¡°√“øø’Ë
‡ªìπ«‘∏’∑’Ë¥’∑’Ë ÿ¥„π°“√µ√«®«‘π‘®©—¬À“¡–‡√Áß‡µâ“π¡√–¬–µâπ
‚¥¬‡©æ“–„πºŸâÀ≠‘ß°≈ÿà¡‡ ’Ë¬ß∑’Ë§«√µ√«®‡µâ“π¡¥â«¬‡§√◊ËÕß
·¡¡‚¡°√“øøïòÕ¬à“ßπâÕ¬ªï≈– 1 §√—Èß À√◊Õµ“¡§”·π–π”¢Õß
·æ∑¬å ‡™àπ ¡’Õ“¬ÿµ—Èß·µà 40 ªï¢÷Èπ‰ª∑’Ë¡’Õ“°“√º‘¥ª°µ‘¿“¬„π
‡µâ“π¡ À√◊Õ¡’ª√–«—µ‘∑“ß§√Õ∫§√—«∑’Ë≠“µ‘ΩÉ“¬¡“√¥“‡ªìπ
¡–‡√Áß‡µâ“π¡À√◊Õ¡–‡√ÁßÕ◊ËπÊ ·≈–ºŸâÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ
∑’ËµâÕß√—∫ª√–∑“πŒÕ√å‚¡π‡ªìπª√–®”2-4

°“√µ√«®¥â«¬‡§√◊ËÕß·¡¡‚¡°√“øøïò¡’√–∫∫∑’Ë„™â„π
ªí®®ÿ∫—π∑—Èß ‘Èπ 4 √–∫∫ §◊Õ √–∫∫ Fi x kV, Auto kV, Auto filter
·≈– Manual (ª√—∫¥â«¬¡◊Õ) µâÕß„™âÕÿª°√≥å∑’Ë‡ªìπ·ºàπ°¥∑—∫
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can be reduced  by increased tube potential (kV) or select

Rhodium (Rh) filter or select Fix kV system (up kV from

27 to 30 kV) for large breast and breast thickness

more than 6 cm6-9.

Conclusions: In case of large breast with compressed

breast thickness more than 6 centimeter can reduced

breast dose by increase kV from 27 to 30 kV or change

filter from molybdenum to rhodium in Auto kV system.

‡æ◊ËÕ„Àâ§«“¡Àπ“¢Õß‡µâ“π¡≈¥≈ß‡∑à“°—π  ‡æ◊ËÕ„Àâª√‘¡“≥√—ß ’
∑’Ëºà“π∑–≈ÿ‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡‡À¡“– ¡µàÕ°“√«‘π‘®©—¬ “¡“√∂
¡Õß‡ÀÁπæ¬“∏‘ ¿“æ¿“¬„π‰¥â™—¥‡®π ¡’§«“¡®”‡ªìπµâÕßª√—∫
§à“‡∑§π‘§µà“ßÊ „Àâ‡À¡“– ¡„π·µà≈–√–∫∫ ‡æ◊ËÕ„Àâ‰¥â¿“æøî≈å¡
∑’Ë¡’§ÿ≥¿“æ „π‚√ßæ¬“∫“≈»√’π§√‘π∑√å„π°“√µ√«®∑—Ë«‰ª„™â
√–∫∫ Auto kV ·≈–µ—«°√Õß√—ß ’‚¡≈‘ª¥’π—Ë¡ ‚¥¬¢âÕ¡Ÿ≈∑’Ëπ”¡“
»÷°…“ ‰¥â·°à Õ“¬ÿ§à“æ“√“¡‘‡µÕ√å¢Õß‡∑§π‘§°“√µ√«® ‡™àπ
‡∑§π‘§°“√„™â§à“»—°¬å‰øøÑ“ (kV) ª√‘¡“≥°√–· ·≈–‡«≈“ (mAs)
√–¥—∫·√ß°¥∑—∫ (breast compression force) §«“¡Àπ“‡µâ“π¡
À≈—ß°“√°¥∑—∫ (breast thickness)  ™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡ (breast
density categories) »÷°…“®“°√“¬ß“πº≈¢Õß√—ß ’·æ∑¬å  ‡¡◊ËÕ
π”¢âÕ¡Ÿ≈¥—ß°≈à“«¡“«‘‡§√“–Àå·≈–„™âª√–°Õ∫°“√æ—≤π“„π
‡√◊ËÕß°“√∂à“¬¿“æ·≈–ª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫„π°“√µ√«®



95»√’π§√‘π∑√å‡«™ “√ 2551; 23(1) • Srinagarind Med J 2008; 23(1)

•ª√–™ÿ¡æ√  º‘«‡À≈◊Õß ·≈–§≥– Prachumporn Pewluang, et al.

‡µâ“π¡„Àâ‡À¡“– ¡„π‚√ßæ¬“∫“≈»√’π§√‘π∑√åµàÕ‰ª2-5

«‘∏’°“√¥”‡π‘π°“√«‘®—¬

‡ªìπ°“√«‘®—¬‡™‘ßæ√√≥π“·∫∫¬âÕπÀ≈—ß ´÷Ëß‰¥âºà“π°“√
æ‘®“√≥“®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ‡≈¢∑’Ë
HE500904 §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
‚¥¬®”π«πµ—«Õ¬à“ß (sample size) §”π«≥®“°§à“ª√–¡“≥
 À —¡æ—π∏å√–À«à“ß§à“æ“√“¡‘‡µÕ√å¢Õß‡∑§π‘§∑’Ë„™â„π°“√µ√«®
®“°¿“æ‡µâ“π¡ ¬Õ¡„Àâ§à“∑’Ë»÷°…“º‘¥æ≈“¥®“°§«“¡‡ªìπ®√‘ß
ª√–¡“≥ 10% ¢Õß§à“ª√–¡“≥ À —¡æ—π∏å‚¥¬ª√–¡“≥¢π“¥
µ—«Õ¬à“ß‰¥â®“°°“√§”π«≥ª√–¡“≥™à«ß§«“¡‡™◊ËÕ¡—Ëπ¢Õß
 À —¡æ—π∏å∑’Ë√–¥—∫ 95% ‰¥â¢π“¥µ—«Õ¬à“ßª√–¡“≥ 400 §π

°≈ÿà¡µ—«Õ¬à“ß ¿“æøî≈å¡®“°°≈ÿà¡ºŸâªÉ«¬∑’Ë¡“µ√«®∑’Ë
√æ. »√’π§√‘π∑√åÕ“¬ÿµ—Èß·µà 40 ªï¢÷Èπ‰ª®”π«π 400 §πÊ≈–
4 øî≈å¡√«¡∑—Èß ‘Èπ 1,600 øî≈å¡ ‡©æ“–„π√“¬∑’Ë‰¡à¡’§«“¡º‘¥ª°µ‘
¿“¬„π„π‡µâ“π¡ µ—Èß·µà‡¥◊Õπ∏—π«“§¡ 2547 - æƒ…¿“§¡ 2548

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬
1. ¿“æøî≈å¡ºŸâ¡“√—∫°“√µ√«®‡µâ“π¡ 2 ¢â“ß„π∑à“

¡“µ√∞“π¢â“ß≈– 2 ∑à“§◊Õ∑à“ cranio-caudal view À√◊Õ∑à“ CC
·≈– medio-lateral-oblique view À√◊Õ∑à“ MLO ®“°°“√µ√«®
¥â«¬‡§√◊ËÕß·¡¡‚¡°√“øøïò LORAD

2. µ“√“ß¢âÕ¡Ÿ≈∫—π∑÷° Õ“¬ÿ §à“ kV  §à“ mAs §«“¡Àπ“
‡µâ“π¡ √–¥—∫·√ß°¥ ·≈–™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡

°“√‡°Á∫¢âÕ¡Ÿ≈
1. π”·ºàπøî≈å¡¡“Õà“π¢âÕ¡Ÿ≈∫—π∑÷°§à“æ“√“¡‘‡µÕ√å

¢Õß‡∑§π‘§∑’Ë„™âµ√«® ‡™àπ √–¥—∫·√ß°¥ §«“¡Àπ“¢Õß‡µâ“π¡
§à“ kV §à“ mAs ·≈–Õ“¬ÿ

2. ∫—π∑÷°™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡®“°°“√√“¬ß“πº≈¢Õß
√—ß ’·æ∑¬å ∑’Ë·∫àß‡ªìπ 4 ™π‘¥µ“¡§«“¡Àπ“·πàπ¢ÕßµàÕ¡
πÈ”π¡¥—ßπ’È ™π‘¥∑’Ë¡’§«“¡Àπ“·πàππâÕ¬Ê §◊Õ almost entirely
fat, ™π‘¥∑’Ë¡’§«“¡Àπ“·πàππâÕ¬ §◊Õ scattered fibroglandular
densities, ™π‘¥∑’Ë¡’§«“¡Àπ“·πàπª“π°≈“ß §◊Õ heteroge-
neously dense tissue  ·≈–™π‘¥∑’Ë¡’§«“¡Àπ“·πàπ¡“° §◊Õ
extremely dense tissue

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

1. À“§«“¡ —¡æ—π∏å√–À«à“ß§à“æ“√“¡‘‡µÕ√å„π∑à“ CC
·≈– MLO ‚¥¬ À —¡æ—π∏å¢Õß‡ªï¬ —π (Pearsonûs Correlation)

2. À“™π‘¥§«“¡™ÿ°¢Õß‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡ —¡æ—π∏å°—∫Õ“¬ÿ
§à“ kV   §à“ mAs  √–¥—∫·√ß°¥ §«“¡Àπ“¢Õß‡µâ“π¡
«‘‡§√“–Àå‚¥¬„™â§à“√âÕ¬≈–

3. À“§à“ Ÿß ÿ¥ µË” ÿ¥ ·≈–§à“‡©≈’Ë¬ ¢Õß √–¥—∫·√ß°¥
∑—∫ §«“¡Àπ“¢Õß‡µâ“π¡À≈—ß°¥∑—∫ §à“ mAs

º≈°“√«‘®—¬

™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡æ∫¡“°∑’Ë ÿ¥§◊Õ™π‘¥ heterogenously
dense tissue √âÕ¬≈– 46 æ∫¡“°„πºŸâ∑’Ë¡’Õ“¬ÿ 40-50 ªï
√âÕ¬≈– 56.80  √Õß≈ß¡“§◊Õ ™π‘¥ scattered fibroglandular
densities §‘¥‡ªìπ√âÕ¬≈– 31 æ∫„πºŸâ∑’Ë¡’Õ“¬ÿ 51-60 ªï¡“°∑’Ë ÿ¥
√âÕ¬≈– 36.70  à«π™π‘¥ almost entirely fat ·≈– ™π‘¥ extremely
dense tissue æ∫πâÕ¬∑’Ë ÿ¥ √âÕ¬≈– 13 ·≈– 10 µ“¡≈”¥—∫
·≈–‰¡àæ∫„πÕ“¬ÿ∑’Ë¡“°°«à“ 60 ªï„π™π‘¥ extremely dense
tissue (µ“√“ß∑’Ë 1)

°“√„™â·√ß°¥∑—∫¡’§à“‡©≈’Ë¬ 17.7 ªÕπ¥å·≈– 19.15 ªÕπ¥å
 à«π§«“¡Àπ“‡µâ“π¡æ∫§à“‡©≈’Ë¬ 4.76  ‡´πµ‘‡¡µ√·≈– 4.68
‡´πµ‘‡¡µ√  §à“ mAs ∑’Ë„™âæ∫§à“‡©≈’Ë¬ 101.82 ·≈– 95.47
„π∑à“ CC ·≈– „π∑à“ MLO µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 1  §«“¡™ÿ°¢Õß™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡·∫àßµ“¡Õ“¬ÿ

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–
40 - 50 10 5.92 38 22.49 96 56.80 25 14.79
51 - 60 32 17.02 69 36.70 72 38.30 15 7.98
> 60 ªï 10 23.26 17 39.53 16 37.21 0 0.00
√«¡ 52 13.00 124 31.00 184 46.00 40 10.00

Õ“¬ÿ

™π‘¥‡π◊ÈÕ‡¬◊ËÕ¢Õß‡µâ“π¡
Extremely

dense tissue
Almost

entirely fat
Scattered

fibroglandular densities
Heterogenously

dense tissue
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µ“√“ß∑’Ë 2  §à“ Ÿß ÿ¥ §à“µË” ÿ¥ ·≈–§à“‡©≈’Ë¬¢Õß·√ß°¥ §«“¡Àπ“‡µâ“π¡ ·≈–§à“ mAs „π∑à“ CC ·≈– MLO

CC MLO CC MLO CC MLO
·√ß°¥∑—∫ (ªÕπ¥å) 42 45 10 10 17.7 19.15
§«“¡Àπ“‡µâ“π¡ (‡´πµ‘‡¡µ√) 8.2 7.6 2.1 2.1 4.76 4.68
§à“ mAs 199 186 20.2 19 101.82 95.47

mAs = milliampere second, CC = cranio-caudal, MLO = medio-lateral oblique

§à“‡©≈’Ë¬·√ß°¥∑—∫ °—∫§«“¡Àπ“‡µâ“π¡
·≈–§à“ mAs

§à“ Ÿß ÿ¥ §à“µË” ÿ¥

§«“¡ —¡æ—π∏å√–À«à“ß§à“æ“√“¡‘‡µÕ√å mAs °—∫§«“¡Àπ“¢Õß
‡µâ“π¡¡’§«“¡ —¡æ—π∏å‰ª„π∑‘»∑“ß‡¥’¬«°—π„π√–¥—∫¡“°
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘„π∑à“ CC ·≈–„π∑à“ MLO (r= 0.88
·≈– 0.83 : p<0.05) µ“¡≈”¥—∫  à«π§à“æ“√“¡‘‡µÕ√åÕ◊ËπÊ
æ∫§«“¡ —¡æ—π∏å„π√–¥—∫πâÕ¬ (µ“√“ß∑’Ë 3)

§à“ kV ∑’Ë„™â¡“°∑’Ë ÿ¥Õ¬Ÿà√–À«à“ß 25-26 kV „π‡π◊ÈÕ‡¬◊ËÕ™π‘¥
heterogenously dense tissue √âÕ¬≈– 41-42 √Õß≈ß¡“‡ªìπ
‡π◊ÈÕ‡¬◊ËÕ™π‘¥ scattered fibroglandular densities √âÕ¬≈– 33-34
·≈–æ∫πâÕ¬∑’Ë ÿ¥„π‡π◊ÈÕ‡¬◊ËÕ™π‘¥ extremely  dense tissue
√âÕ¬≈– 8-9 (µ“√“ß∑’Ë 4, 5)

§à“ mAs ∑’Ë„™â¡“°∑’Ë ÿ¥Õ¬Ÿà√–À«à“ß 121-180 mAs √âÕ¬≈–
51 „π∑à“ CC ·≈–√âÕ¬≈– 45-48 „π∑à“MLO (µ“√“ß∑’Ë 6,7)

§«“¡Àπ“‡µâ“π¡ à«π„À≠àÕ¬Ÿà√–À«à“ß 4-6 ‡´πµ‘‡¡µ√
√âÕ¬≈– 65-68 „π∑à“ CC ·≈–√âÕ¬≈– 63-64 „π∑à“ MLO
§«“¡Àπ“‡µâ“π¡∑’Ë 2-4 ‡´πµ‘‡¡µ√ √âÕ¬≈– 23-24 „π∑à“ CC
·≈–√âÕ¬≈– 27 „π∑à“  MLO §«“¡Àπ“‡µâ“π¡∑’Ë 6-8  ‡´πµ‘‡¡µ√
√âÕ¬≈– 8-9 „π∑à“ CC ·≈–√âÕ¬≈– 8 „π∑à“ MLO (µ“√“ß∑’Ë 8, 9)

kV

µ“√“ß∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ß§à“æ“√“¡‘‡µÕ√å¢Õß‡∑§π‘§
°“√µ√«®‡µâ“π¡∑à“ CC·≈–∑à“ MLO

§à“æ“√“¡‘‡µÕ√å  mAs ·≈– Thickness
r 95% CI of r p-value

∑à“ CC 0.8078 0.771 ∂÷ß 0.839 0.0000
∑à“ MLO 0.8271 0.793 ∂÷ß 0.856 0.0000

Extremely dense tissue
Almost

entirely fat
Scattered fibroglandular

densities

Heterogenously
dense tissue

µ“√“ß∑’Ë 4 §à“ kV ¢Õß°“√µ√«®‡µâ“π¡„π∑à“ CC ¢â“ß¢«“ ·≈–∑à“ CC ¢â“ß´â“¬®”·π°µ“¡™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡

Rt. CC Lt. CC Rt. CC Lt. CC Rt. CC Lt. CC Rt. CC Lt. CC

kV
Extremely dense tissue

Almost
entirely fat

Scattered fibroglandular
densities

Heterogenously
dense tissue

µ“√“ß∑’Ë 5 §à“ kV ¢Õß°“√µ√«®‡µâ“π¡„π∑à“ MLO ¢â“ß¢«“ ·≈–¢â“ß´â“¬ ®”·π°µ“¡™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡

Rt. MLO Lt. MLO Rt. MLO Lt. MLO Rt. MLO Lt. MLO Rt. MLO Lt. MLO

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–

25-26 48 15.43 49 15.86 106 34.08 105 33.18 132 42.44 127 41.10 25 8.04 28 9.06

27-28 4 5.8 3 4.05 16 23.19 18 24.32 37 53.62 44 59.46 12 17.39 9 12.16

29-30 0 0.00 0 0.00 2 10.00 1 5.88 15 75.00 13 76.47 3 15.00 3 17.65

  √«¡ 52 13.00 52 13.00 124 31.00 124 31.00 184 46.00 184 46.00 40 10.00 40 10.00

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–

25-26 48 15.43 48 15.29 104 33.44 104 33.12 130 41.80 135 42.99 29 9.32 27 8.6

27-28 2 2.74 3 4.11 17 23.29 17 23.29 45 61.64 41 56.16 9 12.33 12 16.44

29-30 2 12.5 1 7.69 3 18.75 3 23.08 9 56.25 8 61.54 2 12.50 1 7.69

  √«¡ 52 13.00 52 13.00 124 31.00 124 31.00 184 46.00 184 46.00 40 10.00 40 10.00
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mAs

Extremely dense tissueAlmost
entirely fat

Scattered fibroglandular
densities

Heterogenously
dense tissue

µ“√“ß∑’Ë 6 §à“ mAs ¢Õß°“√µ√«®‡µâ“π¡„π∑à“ CC ¢â“ß¢«“·≈–¢â“ß´â“¬ ®”·π°µ“¡™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡

Rt. CC Lt. CC Rt. CC Lt. CC Rt. CC Lt. CC Rt. CC Lt. CC

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–

10-60 12 11.11 9 8.41 32 29.63 29 27.10 48 44.44 53 49.53 16 14.81 16 14.95

61-120 20 16.35 26 19.26 45 38.14 55 40.74 46 38.98 49 36.30 7 5.93 5 3.70

121-180 20 11.90 16 10.46 45 26.79 40 26.14 87 51.79 79 51.63 16 9.52 18 11.76

181-210 0 0.00 1 20.00 2 33.33 0 0.00 3 50.00 3 60.00 1 16.67 1 20.00

  √«¡ 52 13.00 52 13.00 124 31.00 124 31.00 184 46.00 184 46.00 40 10.00 40 10.00

mAs

Extremely dense tissueAlmost
entirely fat

Scattered fibroglandular
densities

Heterogenously
dense tissue

µ“√“ß∑’Ë 7 §à“ mAs ¢Õß°“√µ√«®‡µâ“π¡„π∑à“ MLO ¢â“ß¢«“ ·≈–¢â“ß´â“¬ ®”·π°µ“¡™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡

Rt. MLO Lt. MLO Rt. MLO Lt. MLO Rt. MLO Lt. MLO Rt. MLO Lt. MLO

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–

10-60 12 9.23 12 9.02 37 28.46 42 31.58 62 47.69 59 44.36 19 14.62 20 15.04

61-120 19 15.32 24 17.65 46 37.10 48 35.29 55 44.35 59 43.38 4 3.23 5 3.68

121-180 20 14.29 16 13.22 41 29.29 32 2.45 64 45.71 59 48.76 15 10.71 14 11.57

181-210 1 16.67 0 0.00 0 0.00 2 20.00 3 50.00 7 70.00 2 33.33 1 10.00

  √«¡ 52 13.00 52 13.00 124 31.00 124 31.00 184 46.00 184 46.00 40 10.00 40 10.00

kV

Total2.1- 4.0 4.1-6.0 6.1-8.0

µ“√“ß∑’Ë 8 §à“ kV §«“¡Àπ“‡µâ“π¡„π∑à“ CC ¢â“ß¢«“ ·≈–¢â“ß´â“¬

Rt. CC Lt. CC Rt. CC Lt. CC Rt. CC Lt. CC Rt. CC Lt. CC

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–

25-26 66 21.22 64 20.71 237 76.21 236 76.48 8 2.57 9 2.90 311 77.75 309 77.25

27-28 23 33.33 30 40.50 31 44.90 24 32.40 15 21.74 20 27.00 69 17.25 74 18.50

29-30 6 30.00 5 2.90 4 20.00 2 11.80 10 50.00 10 58.80 20 5.00 17 4.25

 Total 95 23.75 99 24.75 272 68.00 262 65.50 33 8.25 39 9.75 400 100 400 100

kV

Total2.1- 4.0 4.1-6.0 6.1-8.0

µ“√“ß∑’Ë 9 §à“ kV §«“¡Àπ“‡µâ“π¡„π∑à“ MLO ¢â“ß¢«“ ·≈–¢â“ß´â“¬

Rt. MLO Lt. MLO Rt. MLO Lt. MLO Rt. MLO Lt. MLO Rt. MLO Lt. MLO

®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈– ®”π«π √âÕ¬≈–

25-26 72 23.20 72 22.93 226 72.60 231 73.57 13 4.20 11 3.50 311 77.75 314 78.50

27-28 34 46.60 31 42.47 25 34.20 25 34.25 14 19.20 17 23.29 73 18.25 73 18.25

29-30 5 31.30 6 46.15 3 18.80 3 23.08 8 50.00 4 30.77 16 4.00 13 3.25

 Total 111 27.75 109 27.25 254 63.50 259 64.75 35 8.75 32 8.00 400 100.00 400 100.00
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«‘®“√≥å

§«“¡™ÿ°¢Õß‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡æ∫„πÕ“¬ÿ 40-50 ªï¡“°∑’Ë ÿ¥
‡ªìπ™π‘¥ heterogenously dense tissue ·≈–√Õß≈ß¡“„π
Õ“¬ÿ 51-60 ªï æ∫™π‘¥ scattered fibroglandular densities ·≈–
‰¡àæ∫„πÕ“¬ÿ∑’Ë¡“°°«à“ 60 ªï „π‡π◊ÈÕ‡¬◊ËÕ™π‘¥ extremely dense
tissue ́ ÷Ëß‡ªìπ‰ªµ“¡∑ƒ…Æ’°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß‡π◊ÈÕ‡¬◊ËÕ
‡µâ“π¡µ“¡™à«ßÕ“¬ÿ2,12  à«π√–¥—∫·√ß°¥∑—∫„π°“√µ√«®
§à“ Ÿß ÿ¥ 45 ªÕπ¥å´÷ËßÕ¬Ÿà„π‡°≥±å¡“µ√∞“π¢Õß American
College of Radiology (ACR) ·≈– American Association of
Physics in Medicine (AAPM)7 æ∫§«“¡ —¡æ—π∏å √–À«à“ß§à“
mAs °—∫§à“§«“¡Àπ“¡’§«“¡ —¡æ—π∏å‰ª„π∑‘»∑“ß‡¥’¬«°—π
„π√–¥—∫¡“°·≈–¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ́ ÷Ëß· ¥ß∂÷ß°“√∑’ËºŸâªÉ«¬
‰¥â√—∫ª√‘¡“≥√—ß ’‡æ‘Ë¡¢÷Èπ  ‡π◊ËÕß®“°ª√‘¡“≥√—ß ’¥Ÿ¥°≈◊π∑’ËºŸâªÉ«¬
‰¥â√—∫π—Èπ¢÷Èπ°—∫§à“ mAs „πºŸâªÉ«¬∑’Ë¡’‡µâ“π¡¢π“¥„À≠à·≈–
¡’Õß§åª√–°Õ∫™π‘¥‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡∑’Ë‡ªìπµàÕ¡πÈ”π¡¡“°∑’Ë¡’
§«“¡Àπ“À≈—ß°“√°¥∑—∫¡“°°«à“ 6 ‡´πµ‘‡¡µ√ ·¡â®–¡’
®”π«ππâÕ¬·µàª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬‰¥â√—∫®–¡“°¢÷Èπ

®“°°“√»÷°…“¢Õß Young ·≈–§≥–8 æ∫«à“‡µâ“π¡¢π“¥
„À≠à∑’Ë¡’§«“¡Àπ“ 7 ‡´πµ‘‡¡µ√‡¡◊ËÕ‡æ‘Ë¡§à“æ≈—ßß“π∂÷ß 30 kV
®–∑”„Àâª√‘¡“≥√—ß ’„π‡µâ“π¡≈¥≈ß∂÷ß√âÕ¬≈– 19 ·≈–
McParland9 ‰¥â»÷°…“æ∫«à“‡µâ“π¡∑’Ë¡’Õß§åª√–°Õ∫‡π◊ÈÕ‡¬◊ËÕ
√âÕ¬≈– 50 ‡ªìπµàÕ¡πÈ”π¡·≈–¡’§«“¡Àπ“À≈—ß°“√°¥∑—∫
¡“°°«à“ 6 ‡´πµ‘‡¡µ√ ‡¡◊ËÕ‡æ‘Ë¡æ≈—ßß“π√—ß ’‡ªìπ 26-30 kV
 “¡“√∂≈¥ª√‘¡“≥√—ß ’‡µâ“π¡‰¥â √âÕ¬≈– 35

¥—ßπ—Èπ°“√‡≈◊Õ°„™â‡∑§π‘§°“√µ√«®‡µâ“π¡„πºŸâªÉ«¬∑’Ë¡’
‡µâ“π¡¢π“¥„À≠à·≈–¡’Õß§åª√–°Õ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ‡µâ“π¡∑’Ë‡ªìπ
µàÕ¡πÈ”π¡¡“° §«√„™â«‘∏’°“√‡æ‘Ë¡æ≈—ßß“π√—ß ’‚¥¬°“√‡æ‘Ë¡§à“
kV ´÷Ëß∂â“‡≈◊Õ°„™â√–∫∫ Auto kV ‚¥¬°“√‡≈◊Õ°„™âµ—«°√Õß√—ß ’
™π‘¥‚√‡¥’Ë¬¡ (rhodium : Rh) ·∑πµ—«°√Õß√—ß ’™π‘¥‚¡≈‘ª¥’π—Ë¡
(molybdenum : Mo) À√◊Õ„™â√–∫∫ Fix kV ‚¥¬°“√‡æ‘Ë¡§à“ kV
®“° 27-30 kV

 √ÿª

°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“¡’§«“¡Àπ“·πàπ¢Õß‡µâ“π¡™π‘¥
heterogenously dense tissue ¡“°∑’Ë ÿ¥„π°“√‡≈◊Õ°„™â
‡∑§π‘§·∫∫√–∫∫ Auto kV ·≈–„™âµ—«°√Õß√—ß ’‚¡≈‘ª¥’π—Ë¡
„π‡µâ“π¡∑’Ë¡’§«“¡Àπ“‰¡à‡°‘π 6 ‡´πµ‘‡¡µ√ ¿“æ∑’Ë‰¥â¡’§ÿ≥¿“æ
∑’Ë‡À¡“– ¡  ·µà„πºŸâªÉ«¬∑’Ë¡’‡µâ“π¡¢π“¥„À≠à·≈–¡’Õß§åª√–°Õ∫
‡π◊ÈÕ‡¬◊ËÕ™π‘¥§«“¡Àπ“·πàπ¡“°·≈–‡µâ“π¡‡ªìπµàÕ¡πÈ”π¡
√âÕ¬≈– 50 ®–æ∫„π™à«ßÕ“¬ÿ 40-50 ªï √–∫∫∑’Ë‡À¡“– ¡„π
°“√‡≈◊Õ°„™â√—ß ’‡∑§π‘§µâÕß‡≈◊Õ°„™â‡∑§π‘§∑’Ë‡æ‘Ë¡æ≈—ßß“π√—ß ’
À√◊Õ§à“ kV ‡æ◊ËÕ‡ªìπ°“√≈¥§à“ mAs ∑’Ë‡ªìπª√‘¡“≥√—ß ’∑’ËºŸâªÉ«¬

‰¥â√—∫≈¥≈ß ‚¥¬‡§√◊ËÕß·¡¡‚¡°√“øøïò¡’µ—«°√Õß√—ß ’„Àâ‡≈◊Õ°„™â
2 ™π‘¥ §◊Õ ‚√‡¥’Ë¬¡·≈–‚¡≈‘ª¥’π—Ë¡ ‡¡◊ËÕ§«“¡Àπ“¢Õß‡µâ“π¡
∑’Ë‡æ‘Ë¡¢÷Èπ∑”„Àâ mAs ‡æ‘Ë¡¢÷Èπµ“¡ ‡∑§π‘§®÷ß§«√‰¥â√—∫°“√
ª√—∫ª√ÿß·°â‰¢‡¡◊ËÕºŸâªÉ«¬¡’¢π“¥‡µâ“π¡„À≠à·≈–¡’§«“¡Àπ“
¢Õß‡µâ“π¡¡“°¢÷Èπ (¡“°°«à“ 6 ‡´πµ‘‡¡µ√À≈—ß°“√°¥)
„Àâ‡≈◊Õ°„™âµ—«°√Õß√—ß ’‚√‡¥’Ë¬¡‡æ◊ËÕ‡æ‘Ë¡§à“ kV ·∑πµ—«°√Õß
√—ß ’‚¡≈‘ª¥’π—Ë¡„π√–∫∫ Auto kV

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ºŸâ∑√ß§ÿ≥«ÿ≤‘ §◊Õ √Õß»“ µ√“®“√¬å
®‘√“¿√≥å  »√’π—§√‘π∑√å ºŸâ™à«¬»“ µ√“®“√¬å ®ÿ√’√—µπå ∏√√¡‚√®πå
·≈– Õ“®“√¬åª√–®”¿“§«‘™“√—ß ’«‘∑¬“ ∑’Ë™à«¬µ√«® Õ∫
·≈–·π–π”§«“¡∂Ÿ°µâÕß¢Õß‡π◊ÈÕÀ“ ·≈–¢Õ¢Õ∫§ÿ≥
√Õß»“ µ√“®“√¬å ¡“≈‘π’ ‡À≈à“‰æ∫Ÿ≈¬å∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ
·≈–·π–π”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‡®â“Àπâ“∑’ËÀπà«¬√—ß ’«‘π‘®©—¬
∑ÿ°∑à“π∑’Ë„Àâ§«“¡√à«¡¡◊Õ·≈–Õ”π«¬§«“¡ –¥«°„π°“√»÷°…“
‡ªìπÕ¬à“ß¥’
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