












JOURNAL OF SIRIRAJ RADIOLOGY

1

Vol. 1 No. 1 January - June 2014

√».πæ.æ‘æ—≤πå ‡™’Ë¬««‘∑¬å,  ÿ¿“«¥’ §√ÿ«π“√‘π∑√å

π‘æπ∏åμâπ©∫—∫

¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß
Imaging of acute ischemic stroke

√».πæ.æ‘æ—≤πå  ‡™’Ë¬««‘∑¬å æ.∫., ª.™—Èπ Ÿß(√—ß ’«‘∑¬“), «.«.(√—ß ’«‘∑¬“∑—Ë«‰ª)
 ÿ¿“«¥’  §√ÿ«π“√‘π∑√å «∑.∫. (√—ß ’‡∑§π‘§)

*¿“§«‘™“√—ß ’«‘∑¬“ §≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈
¡À“«‘∑¬“≈—¬¡À‘¥≈

Stroke À√◊Õ Cerebrovascular Disease (CVD) À√◊Õ

Cerebral vascular accident (CVA) ‡ªìπ‚√§∑“ß√–∫∫

ª√– “∑∑’Ëæ∫‰¥â∫àÕ¬ ·≈–®—¥‡ªìπ‚√§∑’Ë ”§—≠ ‡π◊ËÕß®“°

‡¡◊ËÕ‡°‘¥¿“«–π’È°—∫ºŸâªÉ«¬√“¬„¥·≈â«®– àßº≈°√–∑∫μàÕºŸâ

ªÉ«¬‡Õß‚¥¬μ√ß ∑—Èß¥â“π√à“ß°“¬ ®‘μ„® Õ“√¡≥å ∑”„Àâ

‡°‘¥¿“«–∑ÿææ≈¿“æ·≈–æ‘°“√ Õ—π®–¬—ßº≈μàÕ§√Õ∫§√—«

·≈–ºŸâ„°≈â™‘¥°—∫ºŸâªÉ«¬ ∑”„Àâ‡°‘¥º≈°√–∑∫‡ªìπ«ß°«â“ß

∑—Èß√–¥—∫§√Õ∫§√—«·≈– —ß§¡ ®÷ß®—¥‡ªìπªí≠À“∑“ß°“√

·æ∑¬å·≈–°“√ “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬

·π«‚πâ¡¢Õß‚√§π’Èæ∫ Ÿß¢÷Èπ„πªí®®ÿ∫—π ‡π◊ËÕß®“°

ª√–‡∑»‰∑¬¡’ª√–™“°√μ—Èß·μà«—¬∑”ß“π¢÷Èπ‰ª¡’ªí®®—¬

‡ ’Ë¬ßμàÕ°“√‡°‘¥‚√§π’È‡æ‘Ë¡¢÷Èπ·≈–¡’Õ—μ√“°“√‡æ‘Ë¡¢Õß

ª√–™“°√ºŸâ ŸßÕ“¬ÿ‡æ‘Ë¡¢÷Èπ¥â«¬

√–∫“¥«‘∑¬“·≈–Õÿ∫—μ‘°“√≥å

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (Stroke) „πªí®®ÿ∫—π∂◊Õ«à“‡ªìπ

 “‡Àμÿ°“√‡ ’¬™’«‘μÕ—π¥—∫∑’Ë 3 √Õß®“°‚√§À—«„®·≈–¡–‡√Áß

Õß§å°“√Õπ“¡—¬‚≈°§“¥°“√≥å«à“„πªï æ.».2548

ª√–™“°√ª√–¡“≥ 17.5 ≈â“π§π®–‡ ’¬™’«‘μ®“°‚√§

À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ´÷Ëß§‘¥‡ªìπ√âÕ¬≈– 30 ¢Õß°“√‡ ’¬

™’«‘μ∑—ÈßÀ¡¥ ‚¥¬ª√–¡“≥«à“ 5.7 ≈â“π§π ‡ ’¬™’«‘μ®“°

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (Stroke) ª√–¡“≥√âÕ¬≈– 80 ¢Õß

°“√‡ ’¬™’«‘μ¥—ß°≈à“« ‡°‘¥¢÷Èπ„π°≈ÿà¡ª√–‡∑»√“¬‰¥âμÌË“

·≈–ª“π°≈“ß À“°·π«‚πâ¡‡ªìπ‡™àππ’È‰ª‡√◊ËÕ¬Ê „πªï

æ.».2558 ®–¡’ª√–™“°√‡ ’¬™’«‘μ®“°‚√§À—«„®·≈–

À≈Õ¥‡≈◊Õ¥ª√–¡“≥ 20 ≈â“π§π1 „π À√—∞Õ‡¡√‘°“æ∫

«à“¡’ºŸâªÉ«¬„À¡àª√–¡“≥ 500,000 √“¬μàÕªï  à«π„π

ª√–‡∑»‰∑¬ª√–¡“≥°“√«à“¡’ºŸâªÉ«¬ª√–¡“≥ 150,000

√“¬μàÕªï ‚¥¬¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ∑ÿ°ªï °“√ªÑÕß°—π·≈–

√—°…“Õ¬à“ß∑—π∑à«ß∑’®÷ß¡’ à«π ”§—≠Õ¬à“ß¬‘Ë ß∑’Ë®–

§«∫§ÿ¡‚√§π’È·≈–ªÑÕß°—π¿“«–·∑√°´âÕπ∑’ËÕ“®‡°‘¥¢÷Èπ

¡’°“√»÷°…“æ∫«à“„π§π‰∑¬¡’§«“¡™ÿ°¢Õß‚√§À≈Õ¥

‡≈◊Õ¥ ¡Õß 690 §πμàÕª√–™“°√· π§π2 ‚¥¬æ∫«à“‡ªìπ

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßμ’∫√âÕ¬≈– 70 °≈ÿà¡ àß‡ √‘¡

 π—∫ πÿπ«‘™“°“√  ”π—°‚√§‰¡àμ‘¥μàÕ °√¡§«∫§ÿ¡‚√§

‰¥â√«∫√«¡¢âÕ¡Ÿ≈®”π«π·≈–Õ—μ√“ªÉ«¬¢Õßª√–™“°√

‰∑¬¥â«¬‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ √ÿª«à“ Õ—μ√“ªÉ«¬®“°

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß §«“¡¥—π‚≈À‘μ Ÿß ·≈–‚√§À—«„®

¢“¥‡≈◊Õ¥ ¡’·π«‚πâ¡ Ÿß¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕßμ—Èß·μàªï æ.».2540
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ªï∑’Ë 1 ‡≈à¡∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2557

¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

∂÷ßªï æ.».2549 ‚¥¬„πªï æ.».2547 Õ—μ√“ºŸâªÉ«¬§«“¡¥—π

‚≈À‘μ Ÿß‡∑à“°—∫ 477 μàÕª√–™“°√· π§π Õ—μ√“ªÉ«¬

¥â«¬‚√§À—«„®¢“¥‡≈◊Õ¥·≈–‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß‡∑à“°—∫

186 ·≈– 170 μàÕª√–™“°√· π§π μ“¡≈”¥—∫ (√Ÿª∑’Ë 1)

§«“¡ ”§—≠∑“ß§≈‘π‘°

Cerebrovascular disease π—Èπ®—¥‡ªìπ¿“«–‡√àß¥à«π∑’Ë

®—¥‡ªìπ¿“«–©ÿ°‡©‘πμàÕ∑ÿ°Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß∑—Èß∑“ß

√—ß ’«‘π‘®©—¬-√—ß ’√à«¡√—°…“ Õ“¬ÿ√»“ μ√å√–∫∫ª√– “∑

·≈–»—≈¬»“ μ√å√–∫∫ª√– “∑ ‡«≈“‡ªìπ ‘Ëß ”§—≠ (Time

is brain) °“√¢“¥‡≈◊Õ¥¢Õß ¡Õß∑”„Àâ‡´≈≈å ¡Õßμ“¬

¡“°¢÷Èπ‡¡◊ËÕ‡«≈“π“π¢÷Èπ®÷ß§«√√’∫√—°…“Õ¬à“ß√«¥‡√Á«

æ∫«à“°“√«‘π‘®©—¬‚√§‰¥âÕ¬à“ß·¡àπ¬”∂Ÿ°μâÕß·≈–√«¥‡√Á«

 “¡“√∂π”‰ª Ÿà°“√√—°…“∑’Ë‰¥âº≈ ·≈–≈¥Õ—μ√“°“√

æ‘°“√√«¡∂÷ßÕ—μ√“μ“¬≈¥≈ß‰¥â „π°“√«‘π‘®©—¬ Cerebrovas-

cular disease πÕ°®“°ª√–«—μ‘¢ÕßºŸâªÉ«¬ ·≈–°“√μ√«®

√à“ß°“¬∑“ß√–∫∫ª√– “∑ ®–¡’§«“¡ ”§—≠Õ¬à“ß¬‘Ëß·≈â«

°“√μ√«®∑“ß√—ß ’«‘π‘®©—¬ ∑“ß¥â“π√–∫∫ª√– “∑

(Neuroimaging) ®–¡’∫∑∫“∑™à«¬„π°“√«‘π‘®©—¬„Àâ

·¡àπ¬”¢÷Èπ ‚¥¬®–∫Õ°∂÷ß≈—°…≥–®”‡æ“–¢Õß‚√§

¢π“¥√Õ¬‚√§ μ”·Àπàß√Õ¬‚√§∑“ß°“¬«‘¿“§ √–¬–

‡«≈“∑’Ë‡°‘¥¢÷Èπ¢Õßæ¬“∏‘ ¿“æ μ≈Õ¥®π∂÷ß “¡“√∂„™â

∑”π“¬∂÷ßº≈°“√√—°…“ Õ—π®–π”‰ª Ÿà°“√¥Ÿ·≈√—°…“ºŸâ

ªÉ«¬‰¥âÕ¬à“ß∂Ÿ°μâÕß·≈–√«¥‡√Á«μàÕ‰ª

°“√·∫àß™π‘¥‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß  “¡“√∂

·∫àß‰¥âÀ≈“¬™π‘¥

μ“¡æ¬“∏‘ ¿“æ

1. ¿“«– ¡Õß¢“¥‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥ ¡Õßμ’∫

μ—π, Õÿ¥μ—π (Ischemic stroke, cerebral infarction)

2. ¿“«–‡≈◊Õ¥ÕÕ°„π°–‚À≈°»’√…–®“°À≈Õ¥

‡≈◊Õ¥ ¡Õß·μ° (Hemorrhagic stroke, cerebral hemor-

rhage) ‡°‘¥‡≈◊Õ¥ÕÕ°„π‡π◊ÈÕ ¡Õß (Cerebral hemorrhage)

‡≈◊Õ¥ÕÕ°„π Subarachnoid (subarachnoid hemorrhage,

SAH) ‡≈◊Õ¥ÕÕ°„π‚æ√ß ¡Õß (Intraventricular hemorrhage)

μ“¡°“¬«‘¿“§

1. √–∫∫À≈Õ¥‡≈◊Õ¥ anterior circulation (Internal

carotid artery) ‡¡◊ËÕ‡°‘¥æ¬“∏‘ ¿“æ∑’ËÀ≈Õ¥‡≈◊Õ¥ Internal

carotid ·≈–·¢πß ‰¥â·°à anterior cerebral artery ·≈–

middle cerebral artery

2. √–∫∫À≈Õ¥‡≈◊Õ¥ posterior circulation (Verte-

brobasilar system) ‡¡◊ËÕ‡°‘¥æ¬“∏‘ ¿“æ∑’ËÀ≈Õ¥‡≈◊Õ¥ Ver-

tebral artery, basilar artery ·≈–·¢πß∑’Ë ”§—≠‰¥â·°à pos-

√Ÿª∑’Ë 1 Õ—μ√“ªÉ«¬®“°‚√§À≈Õ¥‡≈◊Õ¥ §«“¡¥—π‚≈À‘μ Ÿß ·≈–‚√§À—«„®¢“¥‡≈◊Õ¥
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terior cerebral artery, pontine arteries, posterior inferior

cerebellar artery ‡ªìπμâπ

·≈–À“°·∫àßμ“¡¢π“¥À≈Õ¥‡≈◊Õ¥·¥ß∑’ËÕÿ¥μ—π

®–·∫àß‰¥â¥—ßπ’È

1. À≈Õ¥‡≈◊Õ¥¢π“¥„À≠à (Large vessel) °“√Õÿ¥

μ—π°àÕ„Àâ‡°‘¥‡π◊ÈÕ ¡Õßμ“¬‡ªìπ∫√‘‡«≥°«â“ß (territory/

Large infarction)

2. À≈Õ¥‡≈◊Õ¥¢π“¥‡≈Á° (Small vessel) °“√Õÿ¥μ—π

°àÕ„Àâ‡°‘¥‡π◊ÈÕ ¡Õßμ“¬‡ªìπæ◊Èπ∑’Ë¢π“¥‡≈Á°‰¡à‡°‘π 1.5 ́ ¡.

(Lacunar infarction)

æ¬“∏‘ √’√«‘∑¬“

„π¿“«–ª°μ‘‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß„πÕ—μ√“ 50 ́ ’́ ’/100

°√—¡/π“∑’ À“° ¡Õß¢“¥‡≈◊Õ¥πâÕ¬°«à“ 23 ´’´’/100 °√—¡/

π“∑’®–‡°‘¥Õ“°“√· ¥ß∑“ß§≈‘π‘°  ¡Õß¢“¥‡≈◊Õ¥πâÕ¬

°«à“ 15 ´’´’/100 °√—¡/π“∑’ ‡´≈≈å ¡ÕßÀ¬ÿ¥∑”ß“π μ√«®

‰¡àæ∫§≈◊Ëπ‰øøÑ“ ¡Õß À“°≈¥≈ßμË”°«à“ 10 ́ ’́ ’/100 °√—¡/

π“∑’ ‡´≈≈å ¡Õß®–μ“¬ (Cerebral infarction) Õ“®·∫àß

 ¡Õß∑’Ë¢“¥‡≈◊Õ¥‡ªìπ 3 ‚´π ¥—ß√Ÿª∑’Ë 2

1) μ√ß°≈“ß¥â“π„π ÿ¥ ‡π◊ÈÕ ¡Õßμ“¬(Necrosis)

2) Penumbra zone ‚´π‡´≈≈å ¡ÕßÀ¬ÿ¥∑”ß“π

(swelling neurone) ®“°°“√¢“¥‡≈◊Õ¥(Ischemia)

3) ‚´π‡´≈≈å ¡Õßª°μ‘

‡¡◊ËÕ‡°‘¥¿“«–¢“¥‡≈◊Õ¥¢÷Èπ∑—π∑’„πÀ≈Õ¥‡≈◊Õ¥∑’Ë‰ª

‡≈’È¬ß ¡Õß ®–°àÕ„Àâ‡°‘¥°“√¢“¥ÕÕ°´‘‡®π ¢÷Èπ°—∫‡´≈≈å

¢Õß ¡Õß à«ππ—Èπ ¬—ßº≈„Àâ‡°‘¥ ATP ≈¥≈ß ·≈– lactic Acid

‡æ‘Ë¡¢÷Èπ¢Õß‡´≈≈å ¡Õß º≈®“° ATP ≈¥≈ß®–π”‰ª Ÿà

°“√‡ ◊ËÕ¡≈ß ¢Õß°≈‰° Na+ - K+ pump ¢Õß‡´≈≈å ¡Õß

„π∫√‘‡«≥¥—ß°≈à“« ´÷Ëß‡ªìπº≈∑”„Àâ Na+ ‰À≈‡¢â“ Ÿà‡´≈≈å

·≈– K+ ‰À≈ÕÕ°®“°‡´≈≈å ∑”„Àâ‡´≈≈å‡°‘¥°“√∫«¡πÈ”

´÷Ëß„π√–¬–π’È®–¡’πÈ”Õ¬Ÿà¿“¬„π Intracellular space ‡√’¬°

çCytotoxic Edemaé ́ ÷Ëß¢∫«π°“√π’È®–‡°‘¥¢÷Èπ°àÕπ∑’Ë Blood

Brain Barrier (BBB) ®–¡’§«“¡º‘¥ª°μ‘ Õ¬à“ß‰√°Áμ“¡∂â“

§«“¡º‘¥ª°μ‘¥—ß°≈à“« ¬—ß‰¡à‰¥â√—∫°“√·°â‰¢¿“¬„π 6

™—Ë«‚¡ß BBB ®–‡ ’¬‰ª ́ ÷Ëß∑”„Àâ‡°‘¥πÈ”·≈–‚ª√μ’π‰À≈‡¢â“ Ÿà

extracellular compartment °àÕ„Àâ‡°‘¥¿“«– çVasogenic

edemaé ´÷Ëß¿“«– vasogenic edema ®–‡æ‘Ë¡¢÷Èπ„π™à«ß

3 - 7 «—π ·≈–‡√‘Ë¡§ß∑’Ë„π —ª¥“Àå∑’Ë 2 μàÕ‰ª„π —ª¥“Àå

∑’Ë 3 ¿“«–°“√∫«¡®–≈¥≈ß „π∫√‘‡«≥∑’Ë‡°‘¥‡π◊ÈÕ ¡Õß

μ“¬Õ¬à“ß∂“«√ °Á®–‡°‘¥¿“«– gliosis macrocystic en-

cephalomalacic ·≈– focal atrophy ‰¥â

‡π◊ËÕß®“°¿“«–°“√¢“¥‡≈◊Õ¥¢Õß ¡Õß ‡°’Ë¬«¢âÕß

°—∫√–¬–‡«≈“‡ªìπÕ¬à“ß¡“°∑—Èß°“√√—°…“·≈–°“√«‘π‘®©—¬

¿“æ∑“ß√—ß ’ ´÷Ëß®–¢Õ®”·π°¿“«– Infarction ‡ªìπ 4

√–¬–¥—ßπ’È

1. Hyperacute infarction À¡“¬∂÷ß ¿“«–¢“¥

‡≈◊Õ¥‰ª‡≈’È¬ß‡π◊ÈÕ ¡Õß ¿“¬„π 3 - 6 ™—Ë«‚¡ß·√° ´÷Ëß

‡©æ“–„π°≈ÿà¡π’È®–¡’ Therapeutic window ®–∑”„Àâ‡°‘¥

¢∫«π°“√ reversible ¢Õß‡π◊ÈÕ ¡Õß„π∫√‘‡«≥∑’Ë‡ ’Ë¬ßμàÕ

°“√¢“¥‡≈◊Õ¥∂“«√‰¥â

2. Acute infarction À¡“¬∂÷ß ¿“«–¢“¥‡≈◊Õ¥‰ª

√Ÿª∑’Ë 2 ¿“æ«“¥· ¥ß∫√‘‡«≥¢“¥‡≈◊Õ¥„π√–¬–‡©’¬∫æ≈—π
1) μ√ß°≈“ß¥â“π„π ÿ¥‡√’¬°«à“ core ‡π◊ÈÕ ¡Õßμ“¬ (in-

farction)
2) Penumbra zone ‚´π‡´≈≈å ¡ÕßÀ¬ÿ¥∑”ß“π®“°

°“√¢“¥‡≈◊Õ¥ (Ischemia) ´÷Ëß¬—ß reversible À√◊Õ∑’Ë
‡√’¬°«à“ salvageable tissue

3) ‚´π‡´≈≈å ¡Õßª°μ‘
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¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

‡≈’È¬ß‡π◊ÈÕ ¡Õß μ—Èß·μà 6 ™—Ë«‚¡ß ®π∂÷ß 24 ™—Ë«‚¡ß ·√°

À≈—ß¡’Õ“°“√

3. Subacute infarction À¡“¬∂÷ß ºŸâªÉ«¬∑’Ë¡’¿“«–

¢“¥‡≈◊Õ¥∑’Ë¡’Õ“°“√μ—Èß·μà 24 ™—Ë«‚¡ß®π∂÷ß 6  —ª¥“Àå ‚¥¬

early subacute (¿“¬„π —ª¥“Àå·√°) ·≈– chronic subacute

(¿“¬À≈—ß —ª¥“Àå·√°®π∂÷ß 6  —ª¥“Àå)

4. Chronic infarction À¡“¬∂÷ß ¿“«–¢“¥‡≈◊Õ¥‰ª

‡≈’È¬ß‡π◊ÈÕ ¡Õß √–¬–‡«≈“μ—Èß·μà 6  —ª¥“Àå À≈—ß®“°¡’

Õ“°“√ stroke ‡ªìπμâπ‰ª

°“√«‘π‘®©—¬∑“ß√—ß ’«‘∑¬“

 ”À√—∫‡§√◊ËÕß¡◊Õ∑’Ë “¡“√∂„™â„π°“√μ√«®∑“ß√—ß ’

«‘π‘®©—¬¢Õß√–∫∫ª√– “∑„πªí®®ÿ∫—π ¡’À≈“¬™π‘¥ Õ“∑‘

‡™àπ

1. Computed Tomography Scan (CT)

2. Magnetic Resonance Imaging (MRI)

3. Conventional Angiography

4. Single Photon Emission Computed Tomo-

graphy (SPECT)

5. Positron Emission Tomography (PET)

‚¥¬„π∫∑π’È®–¢Õ°≈à“«∂÷ß‡©æ“–°“√μ√«®∑“ß√—ß ’

«‘π‘®©—¬¥â«¬ CT scan ·≈– MRI Imaging ´÷Ëß™à«¬„π°“√

«‘π‘®©—¬¿“«– Stroke ∑—Èß Õßª√–‡¿∑∑—Èß¿“«–°“√¢“¥

‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß´÷Ëßæ∫‰¥â∫àÕ¬∑’Ë ÿ¥∂÷ß √âÕ¬≈– 80

·≈–¿“«–‡≈◊Õ¥ÕÕ°„π ¡Õß∑’Ëæ∫Õ’°ª√–¡“≥ √âÕ¬≈–

203

®ÿ¥ª√– ß§å¢Õß°“√μ√«®

‡æ◊ËÕ«‘π‘®©—¬¿“«– stroke ‰¥â∂Ÿ°μâÕß´÷Ëß„πªí®®ÿ∫—π‰¥â

¡’¢âÕ·π–π”®“°°“√»÷°…“‚¥¬„™â ACR guideline 20

 ”À√—∫‡°≥±å°“√‡≈◊Õ° àßμ√«®∑’Ë‡À¡“– ¡ ·≈–®–‰¥â

§—¥‡≈◊Õ°ºŸâªÉ«¬‡æ◊ËÕ„Àâ°“√√—°…“™π‘¥μà“ßÊ ‰¥âÕ¬à“ß∂Ÿ°μâÕß

‡æ◊ËÕ„Àâº≈°“√√—°…“ clinical outcome ¥’∑’Ë ÿ¥·≈–¡’¿“«–

complication μË” ÿ¥

Computed Tomography (CT) in stroke3,4,7,19,20

CT ‡ªìπ°“√μ√«®«‘π‘®©—¬∑’Ë„™â‡ªìπ gateway investi-

gation ∑’Ë„™â„π°“√·¬°™π‘¥ stroke «à“‡ªìπ ischemic À√◊Õ

hemorrhagic stroke ´÷Ëß®–¡’§«“¡ ”§—≠μàÕ°“√√—°…“

¢ÕßºŸâªÉ«¬μàÕ‰ª ‡π◊ËÕß®“°º≈°“√√—°…“„πºŸâªÉ«¬∑’Ë‡ªìπ is-

chemic stroke ¢÷ÈπÕ¬ŸàÕ¬à“ß ”§—≠°—∫√–¬–‡«≈“∑’Ë‡°‘¥

stroke ®π∂÷ß‡«≈“∑’ËºŸâªÉ«¬‰¥â√—∫°“√√—°…“ ¥—ßπ—Èπªí®®—¬

μ—«·ª√∑’Ë‡ªìπ¢—ÈπμÕπ∑’ËμâÕß¥”‡π‘π°“√√–À«à“ßπ’È Õ“∑‘

°“√μ√«®«‘π‘®©—¬¿“«– ischemic stroke ®÷ßμâÕß„Àâ —Èπ∑’Ë ÿ¥

CT ‡ªìπ modality ∑’Ë„™â‡«≈“„π°“√μ√«® —Èπ∑’Ë ÿ¥·≈–‰«

∑’Ë ÿ¥„π°“√«‘π‘®©—¬ intracerebral hemorrhage ‡≈◊Õ¥ÕÕ°

„π ¡Õß„π√–¬–‡©’¬∫æ≈—π  “¡“√∂∫Õ° “‡Àμÿ stroke

∫“ß™π‘¥‰¥â‡™àπ Ruptured cerebral AVM, ruptured aneu-

rysm, tumor bleeding œ≈œ ·≈–¬—ß„Àâ¢âÕ¡Ÿ≈∑’Ë ”§—≠ 5

ª√–°“√ ‰¥â·°à 5Ps

1P-parenchyma (brain status), 2P-pipe (intraluminal

clot), 3P-perfusion, 4P-penumbra (savalgeable), 5P-plaque

(calcified) ‡¡◊ËÕμ√«®∑—Èß noncontrast study, CT Angiogra-

phy ·≈– CT perfusion „π§√“«‡¥’¬«°—π πÕ°®“°π—Èπ

À“°æ‘®“√≥“®“° recommendation ‚¥¬ ACR20 ·≈â«

æ∫«à“ Initial screening, TIA, new focal defect ®π∂÷ß 24

™¡., ¡“°°«à“ 24 ™¡. CT °Á®—¥‡ªìπ imaging method ∑’Ë∂Ÿ°

recommend  à«π°√≥’Õ◊ËπÊ ‰¥â·°à stroke ∑’Ë‡°‘¥®“° sub-

arachnoid hemorrhage (SAH) À√◊Õ Intracerebral hemor-

rhage (ICH)

¢âÕ¥’¢Õß°“√μ√«®‚¥¬ CT (‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å)

„π¿“«– stroke :-

1. „π°√≥’∑’Ë‡°‘¥ stroke ¢÷Èπ·≈â« CT scan ®–‡ªìπ

‡§√◊ËÕßμ√«®∑’Ë “¡“√∂«‘π‘®©—¬¿“«– stroke ™π‘¥∑’Ë¡’

‡≈◊Õ¥ÕÕ°„π ¡Õß‚¥¬∑—π∑’·≈–·¡àπ¬”∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫ modality Õ◊ËπÊ

2. „™â‡«≈“„π°“√μ√«®πâÕ¬∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫°“√μ√«®∑“ß imaging «‘∏’Õ◊Ëπ‚¥¬‡©æ“–‡¡◊ËÕμ√«®¥â«¬

MDCT (multidetector CT scan) ∑”„Àâ “¡“√∂μ√«®
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ºŸâªÉ«¬∑’Ë„Àâ§«“¡√à«¡¡◊Õ„π°“√μ√«®‰¥âπâÕ¬ ºŸâªÉ«¬∑’Ë«‘°ƒμ‘

3. „™â„π°“√μ√«®¥Ÿ calcified plaque ¢Õß∑—Èß extra-

cranial ·≈– intracranial artery ‰¥â¥’∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫°“√μ√«®Õ¬à“ßÕ◊Ëπ

4.  “¡“√∂μ√«®‰¥â‡°◊Õ∫∑ÿ°‚√ßæ¬“∫“≈∑—Ë«ª√–‡∑»

5.  “¡“√∂«‘π‘®©—¬¿“«– stroke ∑’Ë ¡Õß¢“¥‡≈◊Õ¥

‰¥â¥’

6.  “¡“√∂μ√«®‰¥â∑—Èß°àÕπ·≈–À≈—ß°“√©’¥ “√∑÷∫

√—ß ’ ∑”„Àâ‡ÀÁπ¢π“¥À≈Õ¥‡≈◊Õ¥∫√‘‡«≥≈”§Õ·≈–À≈Õ¥

‡≈◊Õ¥„π ¡Õß‰¥â¥’

7. ∂â“‡§√◊ËÕßμ√«®‡Õ°´‡√¬å‡ªìπ™π‘¥ Spiral CT Scan,

Helical CT Scan ·≈–‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ∂â“‡ªìπ™π‘¥

Multidetector CT Scan (MDCT) ®– “¡“√∂μ√«®¥Ÿ

À≈Õ¥‡≈◊Õ¥·¥ß (CTA À√◊Õ CT Angiography) °“√μ√«®¥Ÿ

μ“√“ß∑’Ë 1 · ¥ß∂÷ß ¢âÕ √ÿª°“√ àßμ√«®∑“ß imaging ∑’Ë‡À¡“– ¡‚¥¬ ACR recommendation ‚¥¬¡’§–·ππ 1-9 μ“¡§«“¡‡À¡“– ¡
( Ÿß ÿ¥ 9 §–·ππ)
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À≈Õ¥‡≈◊Õ¥¥” (CT Venography) ·≈–°“√μ√«®¥Ÿ perfu-

sion ¢Õß cerebral blood flow ¢Õß‡π◊ÈÕ ¡Õß (CTP À√◊Õ

CT perfusion)

¢âÕ¥âÕ¬¢Õß CT :-

1. ¡—°¡’ Artifact ∫√‘‡«≥ Posterior Fossa

2. „™â√—ß ’‡Õ°´‡√¬å„π°“√μ√«®

3. ∫“ß§√—Èß‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß ‡™àπ °“√∫«¡

¢Õß ¡Õß„π√–¬–·√°

4.  “√∑÷∫√—ß ’∑’Ë„™â (Contrast Medium) ‡ªìπ™π‘¥ non-

ionic water soluble iodinated compound ·≈– ®—¥«à“

‡ªìπ “√∑’ËÕ“®¡’º≈¢Õß nephrotoxicity ¥â«¬‚¥¬‡©æ“–ºŸâ

ªÉ«¬∑’Ë‰μ∑”ß“π‰¡à¥’ ¥—ßπ—ÈπºŸâ∑’Ë¡’ª√–«—μ‘ Seafood Allergy,

Asthma ∂â“μâÕßμ√«®«‘∏’π’È Õ“®μâÕß‡μ√’¬¡ºŸâªÉ«¬°àÕπ

°“√μ√«® ·≈–∂â“ºŸâªÉ«¬¡’¿“«– renal insufficiency À√◊Õ

renal failure (¡’ serum Cr. ¡“°°«à“ 1.5-2.0 mg/dl À√◊Õ¡’

§à“ eGFR πâÕ¬°«à“ 30) §«√À≈’°‡≈’Ë¬ß°“√μ√«®∑’ËμâÕß©’¥

contrast medium

CT scan „πºŸâªÉ«¬ Ischemic stroke √–¬– acute ®–

æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ßμà“ßÊ¥—ßμàÕ‰ªπ’È ‚¥¬‡√‘Ë¡·√°

·≈–∑’Ë‰«∑’Ë ÿ¥‰¥â·°à °“√μ√«®æ∫≈‘Ë¡‡≈◊Õ¥„πÀ≈Õ¥‡≈◊Õ¥

√Ÿª∑’Ë 3 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß„πºŸâªÉ«¬À≠‘ßÕ“¬ÿ 27 ªï∑’Ë‡ªìπ‚√§‡∫“À«“π·≈–§«“¡¥—π‚≈À‘μ Ÿß ¡’Õ“°“√·¢π¢“¢«“ÕàÕπ
·√ß ®“°¿“ææ∫«à“¡’ intracerebral hematoma ∑’Ë basal ganglia ¢â“ß´â“¬

√Ÿª∑’Ë 4 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß„πºŸâªÉ«¬‡¥Á°Õ“¬ÿ11 ªï∑’Ë¡’Õ“°“√ stroke ¡’Õ“°“√·¢π¢“´â“¬ÕàÕπ·√ß ®“°¿“ææ∫«à“¡’ in-
tracerebral hematoma ∑’Ë basal ganglia ¢â“ß¢«“·≈–‡¡◊ËÕ©’¥ contrast medium ·≈–∑” CT Angiography °Á “¡“√∂«‘π‘®©—¬
cerebral arteriovenous malformation ∑’Ë‡ªìπ “‡Àμÿ¢Õß ICH ‰¥â
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√Ÿª∑’Ë 5 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß„πºŸâªÉ«¬À≠‘ßÕ“¬ÿ 55 ªï∑’Ë¡’ underlying HT ¡’Õ“°“√·¢π¢“¢â“ß¢«“ ÕàÕπ·√ß ®“°¿“ææ∫«à“
¡’ subarachnoid hemorrhage ∑’Ë basal cistern ·≈–¡’ ICH ∑’Ë temporal lobe ¢â“ß´â“¬·≈–‡¡◊ËÕμ√«® cerebral angiography °Á
 “¡“√∂«‘π‘®©—¬ left posterior communicating artery aneurysm ∑’Ë‡ªìπ “‡Àμÿ¢Õß SAH ‰¥â

√Ÿª∑’Ë 6 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å  ¡Õß„πºŸâªÉ«¬∑’Ë¡’Õ“°“√ acute stroke æ∫«à“¡’ 3Ps ‰¥â·°à P(pipe)= hyperdense MCA ¢Õß middle
cerebral a.¢â“ß¢«“, P(parenchyma) = loss cortical ribbon ·≈– loss ¢Õß lentiform nucleus ¢â“ß¢«“·≈–¡’ sulcal effacement
¢Õß temporoparietal ¢â“ß¢«“ („Àâ —ß‡°μ°“√∫«¡®“° sulci ∑—Èß 2 ¢â“ß‰¡à‡∑à“°—π ‡ªìπμâπ)
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√Ÿª∑’Ë 7 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß„πºŸâªÉ«¬∑’Ë¡’Õ“°“√ motor aphasia ·≈–√à“ß°“¬´’°¢«“ÕàÕπ·√ß 6 ™¡. CT §√—Èß∑’Ë 1 æ∫«à“¡’
blood clot (≈Ÿ°»√) hyperdense PCA ¢Õß posterior cerebral a. ¢â“ß´â“¬´÷Ëß‡¡◊ËÕμ‘¥μ“¡¥â«¬ CT „πÕ’° 2 «—πμàÕ¡“®–‡ÀÁπ∫√‘‡«≥
∑’Ë‡°‘¥ infraction ∑’Ë left posterior limb internal capsule, posteromedial temporal lobe ·≈– left occipital lobe

√Ÿª∑’Ë 8 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å  ¡Õß„πºŸâªÉ«¬∑’Ë¡’√à“ß°“¬´’°¢«“ ÕàÕπ·√ß CT §√—Èß∑’Ë 1 æ∫«à“¡’ loss ¢Õß cortical ribbon ·≈–
hypodensity ∑’Ë basal ganglia ¢â“ß´â“¬´÷Ëß‡¡◊ËÕμ‘¥μ“¡¥â«¬ CT „πÕ’° 3 «—πμàÕ¡“®–‡ÀÁπ∫√‘‡«≥∑’Ë‡°‘¥ infarction ∑’Ë ¡Õß∫«¡
∫√‘‡«≥ left basal ganglia ·≈– Broca area

√Ÿª∑’Ë 9 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß„πºŸâªÉ«¬∑’Ë¡’√à“ß°“¬´’°¢«“ÕàÕπ·√ß CT scan æ∫«à“¡’ intraluminal clot ∑’Ë M1,M2 ¢Õß middle
cerebral a. ¢â“ß´â“¬ ‡ªìπ°“√μ√«®æ∫„π√–¬– acute ‡¡◊ËÕμ√«® CT angiography ∑’Ë©’¥ contrast medium „π¢≥–π’È‡ÀÁπ abruptly
occlusion ∑’Ë M1,M2 segments

➞
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(√Ÿª∑’Ë 10) ‡√’¬° çintravascular cloté À√◊Õ çHyperdense

signé ‡π◊ËÕß®“°À≈Õ¥‡≈◊Õ¥∑’Ë‡°‘¥°“√Õÿ¥μ—π∫àÕ¬∑’Ë ÿ¥‰¥â·°à

middle cerebral a.(MCA) (√Ÿª∑’Ë 6) „πμ”√“∫“ß‡≈à¡7 ®÷ß

„™â§”«à“ çHyperdense MCA signé ·≈–∂â“‡°‘¥°“√Õÿ¥

μ—π¢÷Èπ°—∫ posterior cerebral a.°Á “¡“√∂‡√’¬° çHyper-

dense PCA signé (√Ÿª∑’Ë 7) ‡™àπ‡¥’¬«°—π ‡¡◊ËÕ¡’ blood clot

‡°‘¥¢÷Èπ∑’Ë middle cerebral a. μàÕ¡“ ¡Õß®–∫«¡ ¥—ßπ—Èπ

¿“æ°“√μ√«®®–æ∫«à“ ¡Õß à«π insular cortex ®–∫«¡

μ÷ß¢÷Èπ‡√’¬° çcortical ribbon signé (√Ÿª∑’Ë 6,8) À“°°“√

∫«¡‡æ‘Ë¡¢÷ÈπμàÕ‰ªÕ’°∑’Ë basal ganglia ‡√’¬°«à“ çobscuration

¢Õß lentiform nucleusé (√Ÿª∑’Ë 6,8) ·≈–∂â“æ∫°“√∫«¡

∫π∫√‘‡«≥ cerebral cortex ®–æ∫«à“ ¡Õß∫«¡´÷Ëß®–∑”„Àâ

cerebral sulcus ·§∫≈ß (cerebral sulci effacement) ·≈–

gray-white matter density ®–„°≈â‡§’¬ß°—π‚¥¬∑’Ë¡’ ’¥”

°«à“‡π◊ÈÕ ¡Õßª°μ‘é (√Ÿª∑’Ë 6) ∂â“√–¬– subacute cerebral

infarction ·∫∫ territory ®–æ∫«à“¡’°“√∫«¡‡æ‘Ë¡¢÷ÈπÕ’°

·≈–∂â“©’¥ contrast medium Õ“®æ∫≈—°…≥–∑’Ë‡√’¬°«à“

çgyral enhancementé  ”À√—∫°“√©’¥ contrast medium

„π¿“«– acute stroke π—Èπ‰¡à¡’§«“¡®”‡ªìπ ¬°‡«âπ°√≥’

∑’ËÕ“°“√· ¥ß‰¡à typical stroke À√◊Õ ß —¬ stroke mimic

condition ‡π◊ËÕß®“°°“√¥Ÿ·≈ºŸâªÉ«¬ stroke μâÕß°“√≈¥

¢—ÈπμÕπ∑—ÈßÀ≈“¬∑’Ë∑”„Àâ‡ ’¬‡«≈“·≈–°√≥’μâÕß©’¥ contrast

medium ´÷Ëß¡’ risk ¢Õß nephropathy À“°ºŸâªÉ«¬¡’§à“ se-

rum Cr À√◊Õ eGFR º‘¥ª°μ‘ ¥—ßπ—Èπ§«√μ√«® Õ∫À√◊Õ

μ√«®‡æ‘Ë¡°àÕπ (À“°‰¡à¡’º≈‡¥‘¡) °“√μ√«® CT ¡’°“√©’¥

 “√∑÷∫√—ß ’·∫∫μà“ßÊ Õ’°‰¥â·°à CT angiography (√Ÿª∑’Ë 9,

15), CT venography (√Ÿª∑’Ë 17, 18), CT perfusion (√Ÿª∑’Ë 11,

12)

√Ÿª∑’Ë 10 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß°àÕπ·≈–À≈—ß©’¥ “√∑÷∫√—ß ’ „πºŸâªÉ«¬√“¬π’È®–æ∫«à“¡’ hyperdense ¢Õß blood clot ∑’Ë basilar
a. ·≈–‡¡◊ËÕ©’¥ contrast medium ∫√‘‡«≥∑’Ë¡’ blood clot ®–¡’ filling defect (≈Ÿ°»√)

√Ÿª∑’Ë 11 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß CT perfusion À≈—ß©’¥ “√∑÷∫√—ß ’®– “¡“√∂¥Ÿ parameters ∑’Ë„™â ‰¥â·°à mean transit time
(MTT), cerebral blood flow (CBF) ·≈– cerebral blood volume (CBV) ´÷Ëß√“¬π’Èæ∫«à“¡’ CBF ·≈– CBV ∑’Ë‡¢â“°—π
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√Ÿª∑’Ë 12 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß CT perfusion À≈—ß©’¥ “√∑÷∫√—ß ’ „πºŸâªÉ«¬√“¬π’È„Àâ —ß‡°μ∑’Ë parameters 3 ™π‘¥ ‰¥â·°à mean
transit time (MTT), cerebral blood flow (CBF) ·≈– cerebral blood volume (CBV) ∫√‘‡«≥ thalamus ́ ÷Ëß√“¬π’Èæ∫«à“¡’ CBF ·≈–
CBV ∑’Ë‰¡à‡¢â“°—π

√Ÿª∑’Ë 13 ºŸâªÉ«¬√“¬‡¥’¬«°—∫√Ÿª∑’Ë 7 ºŸâªÉ«¬√“¬π’È‰¥â√—∫°“√√—°…“μàÕ‚¥¬«‘∏’∑“ß√—ß ’√à«¡√—°…“ Interventional Neuroradiology ‚¥¬«‘∏’ in-
traarterial thrombolysis ‚¥¬√Ÿª®“° vertebral angiography æ∫«à“¡’ basilar artery thrombosis ®“°π—Èπ„™â superselective ¥â«¬
microcatheter catheterization

√Ÿª∑’Ë 14 ºŸâªÉ«¬√“¬‡¥’¬«°—∫√Ÿª∑’Ë 10 √Ÿª∑’Ë 11 ·≈–√Ÿª∑’Ë 12 ‡ªìπ°“√μ√«®À≈Õ¥‡≈◊Õ¥¿“¬À≈—ß«‘∏’∑“ß√—ß ’√à«¡√—°…“ Interventional
Neuroradiology ‚¥¬«‘∏’ intraarterial thrombolysis À≈—ß®“°π—Èπ vertebral angiography æ∫«à“¡’ reopening ¢Õß basilar artery
·≈– distal branch ‰¥â¥’
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√Ÿª∑’Ë 15 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß CT angiography ∫√‘‡«≥§Õ·≈– ¡Õß„πºŸâªÉ«¬À≠‘ßÕ“¬ÿ 27 ªï∑’Ë¡’Õ“°“√·¢π¢“¢â“ß ấ“¬ÕàÕπ
·√ßæ∫«à“ ¡’ right internal carotid a. dissection ‡ÀÁπ‡ªìπ thread like (≈Ÿ°»√) ∫√‘‡«≥ proximal ICA ®π∂÷ß supraclinoid ICA

√Ÿª∑’Ë 16 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß„πºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥»’√…– CT scan æ∫«à“¡’ intraluminal clot ∑’Ë superior sagittal sinus
‡ÀÁπ‡ªìπ hyperdensity triangular shaped ·≈–‡¡◊ËÕ©’¥ contrast medium (√Ÿª¢«“) „π¢≥–π’È‡ÀÁπ filling defect ∑’Ë‡√’¬°«à“ çempty
delta signé
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¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

MRI brain ( ¡Õß) „πºŸâªÉ«¬ stroke4,6,7,9,10,12,14-20

MRI ¡’¢âÕ¥’„π°“√μ√«®‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’°“√μ√«®

Õ¬à“ßÕ◊Ëπ∑“ß√—ß ’«‘π‘®©—¬ ¥—ßπ’È

1) ®–„Àâ¢âÕ¡Ÿ≈§«“¡º‘¥ª°μ‘ ¢Õßæ¬“∏‘ √’√– (Patho-

physiology) ¢Õß ¡Õß∑’Ë¢“¥‡≈◊Õ¥μ—Èß·μà√–¥—∫∑’Ë¡’°“√

‡ª≈’Ë¬π·ª≈ß°àÕπ∑’Ë°“¬«‘¿“§¢Õß ¡Õß®–‡ª≈’Ë¬π·ª≈ß

∑”„Àâ‡ÀÁπ°“√‡ª≈’Ë¬π·ª≈ß‰¥âμ—Èß·μà·√°‡√‘Ë¡

2) ®–„Àâ¢âÕ¡Ÿ≈§«“¡º‘¥ª°μ‘∫√‘‡«≥ posterior fossa

‰¥â‡ªìπÕ¬à“ß¥’ ‡π◊ËÕß®“°‰¡à¡’ artifact ®“°°√–¥Ÿ°∫√‘‡«≥

¢â“ß‡§’¬ß

3) ‡ªìπ«‘∏’μ√«®∑’Ë‰¡à¡’√—ß ’‡Õ°´å (ionizing radiation)

4)  “¡“√∂μ√«®‰¥âÀ≈“¬√–π“∫ (axial, coronal,

sagittal ‡ªìπμâπ) √Ÿª∑’Ë 19-A,19-E,19-F

5)  “√∑÷∫√—ß ’ (contrast medium) ∑’Ë„™â°—∫ MR

√Ÿª∑’Ë 17 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß CT contrast (·∂«∫π) CT with contrast (·∂«°≈“ß) ·≈– CT venography (·∂«≈à“ß) ∫√‘‡«≥
 ¡Õß æ∫«à“¡’ blood clot ∑’Ë left transverse-sigmoid sinus √à«¡°—∫¡’‡≈◊Õ¥ÕÕ°∑’Ë left temporal lobe À≈—ß©’¥ contrast medium
æ∫ filling defect ∑’Ë∫√‘‡«≥≈‘Ë¡‡≈◊Õ¥Õÿ¥μ—π  ”À√—∫ 3D-CT venography æ∫ nonopacification ∑’Ë∫√‘‡«≥ left transverse sigmoid
sinus
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(gadolinium compound) ‡ªìπ™π‘¥∑’Ë¡’º≈μàÕ‰μπâÕ¬

¥—ß∑’Ë‰¥â°≈à“«¢â“ßμâπ∂÷ß¢âÕ¥’¢Õß MR ¥—ßπ—Èπ§«“¡√Ÿâ

∑“ß¥â“π Pathophysiology ∑’Ë®–°≈à“«∂÷ßæÕ —ß‡¢ª ®–

∑”„Àâ‡¢â“„®∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¡Õß à«π∑’Ë¢“¥

‡≈◊Õ¥®“° MRI ‰¥â ‡¡◊ËÕπ”§«“¡√Ÿâ∑“ßæ¬“∏‘ √’√«‘∑¬“

¢Õß°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¡Õß ®“°¿“«– cerebral infarc-

tion ¡“√à«¡°—∫°“√‡ª≈’Ë¬π·ª≈ßμà“ß Ê „π MR Imaging

®–æ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ ¡Õß„π√–¬–μà“ß Ê

·≈–„π·μà≈– Pulse sequence ´÷Ëß Pulse sequence §◊Õ

‡∑§π‘§¢Õß°“√„Àâ —≠≠“≥§≈◊Ëπ«‘∑¬ÿ„π π“¡·¡à‡À≈Á°

‡π◊ËÕß®“°°“√μ√«®¥â«¬ MR ‡°’Ë¬«¢âÕß°—∫ π“¡·¡à‡À≈Á°

∑’Ë¡’§«“¡‡¢â¡ Ÿß ¥—ßπ—ÈπÕ“®∑”„ÀâºŸâªÉ«¬∫“ß√“¬¡’¢âÕÀâ“¡

(contraindications, C/I) „π°“√μ√«®‡™àπ

- ºŸâªÉ«¬∑’Ë¡’ cardiac pacemaker ‡æ◊ËÕ°√–μÿâπ°“√

‡μâπ¢ÕßÀ—«„® „πªí®®ÿ∫—π¡’ºŸâº≈‘μ cardiac pacemaker ∑’Ë

MR compatible ∑”„Àâμ√«®„π‡§√◊ËÕß MR ™π‘¥°”≈—ß

·¡à‡À≈Á° 1.5 ‡∑ ≈“‰¥â

- ºŸâªÉ«¬∑’Ë‡§¬√—∫°“√√—°…“ intracranial aneurysm

‚¥¬«‘∏’°“√ºà“μ—¥ clipping ·≈–«— ¥ÿ∑’Ë„™â‡ªìπ ferromagnetic

substances ·μà„πªí®®ÿ∫—π¡’ surgical clips ™π‘¥∑’Ë MR com-

patible °Á “¡“√∂√—∫°“√μ√«®‰¥â (¥—ßπ—Èπ‡¡◊ËÕ®–μ√«®

ºŸâªÉ«¬°≈ÿà¡π’È§«√∑√“∫∂÷ß§ÿ≥ ¡∫—μ‘¢Õß«— ¥ÿ∑’Ë„™â„π°“√

√—°…“)

- ºŸâªÉ«¬∑’Ë¡’ foreign bodies ∑’Ë‡ªìπ‚≈À–¿“¬„π

¥«ßμ“

- ºŸâªÉ«¬∑’Ë¡’ cochlea implant device „πªí®®ÿ∫—π

¡’ºŸâº≈‘μ cochlea implant ™π‘¥∑’Ë MR compatible ∑”„Àâ

μ√«®„π‡§√◊ËÕß MR ™π‘¥ 1.5 ‡∑ ≈“‰¥â

√Ÿª∑’Ë 18 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß CT with contrast (·∂«∫π) ·≈– CT venography (·∂«≈à“ß) ∫√‘‡«≥ ¡Õß¿“¬À≈—ß√—°…“·≈â«
æ∫«à“¡’ disappearance ¢Õß blood clot ∑—ÈßÀ¡¥ ‰¡àæ∫ filling defect  ”À√—∫ 3D-CT venography æ∫ normal opacification
∑’Ë∫√‘‡«≥ left transverse sigmoid sinus μ“¡ª°μ‘
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- ºŸâªÉ«¬∑’Ë¡’ relative C/I ‡™àπ ºŸâªÉ«¬μ—Èß§√√¿å„π

™à«ß 3-4 ‡¥◊Õπ·√° „ÀâÕ¬Ÿà„π¥ÿ≈¬æ‘π‘®¢Õß·æ∑¬å (¬—ß‰¡à¡’

√“¬ß“π§«“¡º‘¥ª°μ‘·√°§≈Õ¥„π‡¥Á°∑’Ë¡“√¥“‰¥â√—∫

°“√μ√«®¥â«¬ MR √–À«à“ßμ—Èß§√√¿å) ‡™àπ‡¥’¬«°—πºŸâªÉ«¬

∑’Ë¡’¿“«– claustrophobia  “¡“√∂μ√«®‰¥â∂â“ºŸâªÉ«¬Õπÿ≠“μ

‚¥¬¥Ÿ·≈√à«¡°—∫«‘ —≠≠’·æ∑¬å

ºŸâªÉ«¬∑’Ë¡’ prosthetic devices ™π‘¥∑’Ë¬÷¥μ‘¥·πàπ°—∫

°√–¥Ÿ° ‡™àπ plate ·≈– screws, total knee replacement,

total hip replacement, pedicular screws œ≈œ  “¡“√∂

μ√«®‰¥âμ“¡ª°μ‘

‚¥¬∑—Ë«‰ª Pulse sequence ∑’Ëπ‘¬¡„™â„π°“√μ√«®

ºŸâªÉ«¬∑’Ë¡’¿“«– Cerebral Infarction ‰¥â·°à

- T1W (T1 Weighted) (√Ÿª∑’Ë 19A)

- Fluid Attenuated Inversion Recovery (FLAIR)

(√Ÿª∑’Ë 19B)

- Proton density (PD)

- T2W (T2 Weighted) (√Ÿª∑’Ë 19C)

- DWI/PWI (Diffusion ·≈– Perfusion Weighted

Imaging) (√Ÿª∑’Ë 20,21,22)

- MRA (MR Angiography) (√Ÿª∑’Ë 23)

¢Õ¬°μ—«Õ¬à“ß°“√μ√«®ºŸâªÉ«¬„π¿“«– Hyperacute

·≈– Acute Stage ¢Õß Cerebral Infarction ´÷Ëß¡’ Pulse se-

quences ¥—ßπ’È (√Ÿª∑’Ë 19,20,21,22)

- AXIAL T1W

- AXIAL FLAIR

- AXIAL T2W

- DWI/PWI (AXIAL)

- Intracranial MR Angiography

¢âÕ —ß‡°μ ‡°’Ë¬«°—∫§”∑’Ë„™â„π°“√Õà“π¿“æ MR

- High signal À¡“¬∂÷ß ∫√‘‡«≥¥—ß°≈à“«∑’Ë¡’ ’¢“«

´÷Ëß “¡“√∂„™â§”Õ◊Ëπ·∑π‰¥â ‡™àπ Hypersignal intensity,

bright signal

- Intermediate signal À¡“¬∂÷ß ¿“æ∑’Ë∫√‘‡«≥

¥—ß°≈à“«¡’ ’‡∑“ ´÷Ëß “¡“√∂‡√’¬° isosignal, gray signal

- Low signal À¡“¬∂÷ß ¿“æ∑’Ë∫√‘‡«≥¥—ß°≈à“«

¡’ ’¥”  à«π§”·∑πÕ◊Ëπ Ê ‡™àπ hyposignal, dark signal

- Signal void (√Ÿª∑’Ë  27) À¡“¬∂÷ß ‰¡à¡’

 —≠≠“≥¥” π‘∑´÷Ëß®–‡°‘¥¢÷Èπ°—∫∫√‘‡«≥∑’Ë‡ªìπÀ≈Õ¥

‡≈◊Õ¥‰À≈‡«’¬π‡√Á« ‡™àπ À≈Õ¥‡≈◊Õ¥·¥ß À√◊ÕÀ≈Õ¥

‡≈◊Õ¥¥”∫“ßμ”·Àπàß πÕ°®“°π’È¬—ßæ∫ —≠≠“≥¥—ß

°≈à“«„π à«π∑’Ë‡ªìπ cortical bone, calcification ´÷Ëß

‡π◊ÈÕ‡¬◊ËÕ‡À≈à“π’È®–‰¡à¡’ —≠≠“≥„π π“¡·¡à‡À≈Á°∑”„Àâ

¥” π‘∑ (¡’¢âÕ¬°‡«âπ∫â“ß ”À√—∫ calcification ™π‘¥

microcalcification π—Èπ∫“ß§√—ÈßÕ“® ¡’ —≠≠“≥·∫∫ high

signal ‰¥â)

‡¡◊ËÕ‡∑’¬∫°—∫°“√Õà“π‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å·≈â«

§”«à“ Signal Intensity (SI) „π¿“æ MR ®–‡∑’¬∫‰¥â°—∫§”«à“

Density „π°“√Õà“π CT ‡¡◊ËÕæ‘®“√≥“®“° recommenda-

tion ‚¥¬ ACR20 ·≈â«æ∫«à“ Initial screening, TIA, new

focal defect ®π∂÷ß 24 ™¡., ¡“°°«à“ 24 ™¡. MRI, MRA

°Á®—¥«à“‡ªìπ Àπ÷Ëß„π imaging method ∑’Ë∂Ÿ° recommend

„π¿“«–ª°μ‘π—Èπ ¿“æ T1W ¢Õß MR ®–æ∫«à“ gray

matter ®–¡’ Intermediate signal  ’§àÕπ¢â“ß‡∑“ Ê (gray

signal) „π¢≥–∑’Ë white matter ®–‡ÀÁπ‡ªìπ ’¢“«°«à“ (High

signal intensity) ·≈–πÈ”‰¢ —πÀ≈—ß cerebrospinal fluid À√◊Õ

çCSFé ®–¡’ ’¥” (Hyposignal intensity) (√Ÿª∑’Ë 27,28)  à«π„π

T2W ¢Õß¿“æ MR π—Èπ æ∫«à“ 3 structures ¥—ß°≈à“«®–

¡’ —≠≠“≥μ√ß¢â“¡°—∫ T1W (√Ÿª∑’Ë 19) °≈à“«§◊Õ gray

matter ®–¡’ high signal „π¢≥–∑’Ë white matter ®–¡’ low

signal ·≈– CSF ®–¡’ high signal

§√—Èπ‡¡◊ËÕ∂÷ß¿“«–∑’Ë‡°‘¥°“√¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

‚¥¬∑—Ë«‰ª®–æ∫°“√‡ª≈’Ë¬π·ª≈ß

‡π◊ÈÕ ¡Õß∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥ (Infarction) ®–¡’

hyposignal „π¿“æ T1W (√Ÿª∑’Ë 24) hypersignal „π¿“æ

FLAIR ·≈–„π¿“æ T2W (√Ÿª∑’Ë 24, 31)

„π∫√√¥“ Pulse Sequences ∑’Ë‰¥â‡¢’¬π¢â“ßμâππ—Èπ Dif-

fusion Weighted Image (DWI) (√Ÿª∑’Ë 20,21,22) ®–¡’

§«“¡‰«„π°“√μ√«®æ∫∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß
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∂÷ß·¡â«à“∫√‘‡«≥¥—ß°≈à“«®–¡’¢π“¥√Õ¬‚√§‡≈Á°°Áμ“¡ ∑’Ë

DWI  “¡“√∂μ√«® Cerebral Infraction ‰¥âμ—Èß·μà√–¬–

·√°¿“¬À≈—ß‡π◊ÈÕ ¡Õß¢“¥‡≈◊Õ¥‡æ’¬ß‰¡à°’Ëπ“∑’°Á‡π◊ËÕß®“°

Fluid ‡ª≈’Ë¬π·ª≈ß∑—Èß„π Intracellular ·≈– Extracellular

¢Õß‡π◊ÈÕ ¡Õß à«π∑’Ë¢“¥‡≈◊Õ¥ ‚¥¬ Diffusion Image ®–

 “¡“√∂μ√«®æ∫°“√‡§≈◊ËÕπ‰À«¢Õß‚¡‡≈°ÿ≈¢Õß Proton

∑’Ëº‘¥ª°μ‘‰ª®“°‡¥‘¡ ‚¥¬‚¡‡≈°ÿ≈¢Õß Proton ¢ÕßπÈ”∑’Ë

‡¢â“¡“Õ¬Ÿà„π‡´≈≈å „π√–¬– Cytotoxic Edema ®–‰¡à

 “¡“√∂‡§≈◊ËÕπ∑’ËÕ¬à“ßÕ‘ √– ‡°‘¥¿“«– Restricted ¢÷Èπ

„π¿“«– Acute Ischemia ´÷Ëßº≈®–∑”„Àâ DWI ‡ÀÁπ

Hypersignal „π DWI ´÷Ëß ≥ ‡«≈“π’È∂â“μ√«®ºŸâªÉ«¬‚¥¬„™â

¿“æ T1W ·≈– ¿“æ T2W √«¡∑—Èß FLAIR ®–¬—ß§ßª°μ‘

‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß „π°“√π”¿“æ DWI ‰ª„™â·ª≈º≈

¿“«– Acute Infarction §«√¥Ÿ√à«¡°—∫ ¿“æ Apparent Dif-

fusion Coefficient (ADC) ‚¥¬æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß¥—ßπ’È

(√Ÿª∑’Ë 20)

DWI ADC T2WI

Acute cerebral infarction HIGH SIGNAL LOW SIGNAL NO CHANGE

Chronic cerebral infarction ISOSIGNAL ISOSIGNAL HIGH SIGNAL

 “‡Àμÿ∑’Ë®–μâÕß‡ª√’¬∫‡∑’¬∫°—∫ ADC ¥â«¬‡ ¡Õ

‡π◊ËÕß®“° DWI ®—¥‡ªìπ T2 Weighted Image ™π‘¥Àπ÷Ëß

´÷Ëß„π√–¬–∑’Ë‡ªìπ old infarction (√Ÿª∑’Ë 33,34) ´÷Ëß¡’ T2W

High Signal ®–∑”„Àâ DWI Õ“®®–¡’ High À√◊Õ iso signal

‰ª¥â«¬ ∑”„Àâ°“√¥Ÿ‡©æ“– DWI Õ¬à“ß‡¥’¬«·¬°‰¡à‰¥â

√–À«à“ß Acute °—∫ Chronic Infarction

πÕ°®“°π’È¬—ß¡’°“√μ√«®™π‘¥∑’Ë‡√’¬°«à“ Perfusion

Weighted Imaging (PWI) (√Ÿª∑’Ë 35) ∑’Ë§«√„™â§Ÿà°—∫ Diffu-

sion Weighted Imaging „π°“√«‘π‘®©—¬¿“«– Acute Inf-

arction ‚¥¬„™âÀ≈—°¢Õß T2 * Õà“π«à“ çT2 STARé ´÷Ëß∑”

‚¥¬©’¥ “√∑÷∫√—ß ’ ∑’Ë©’¥ Bolus Dose (‚¥¬‡§√◊ËÕß©’¥ “√

∑÷∫√—ß ’) ·≈â«‡§√◊ËÕß MR ®–μ—¥μ√«®μ—Èß·μà√–¬–·√°∑’Ë

 “√∑÷∫√—ß ’‡¢â“‰ª‡√’¬°«à“ çFirst Passé

°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ¥—ß°≈à“«π’È ‡ªìπ Dynamic

Õ—π®–∑”„Àâ “¡“√∂«‘π‘®©—¬∑’ËπÕ°‡Àπ◊Õ®“°°“√¥Ÿ°“√

‡ª≈’Ë¬π·ª≈ß¢Õß —≠≠“≥„π¿“æ MR ·≈â«¬—ß‰¥â¢âÕ¡Ÿ≈

‡°’Ë¬«°—∫ Cerebral blood volume (CBV), Mean Transit Time

(MTT) ´÷Ëß¢âÕ¡Ÿ≈ª√–°“√À≈—ßπ’È °Á¬—ß “¡“√∂π”· ¥ß‡ªìπ

¿“æ MR ‰¥â‡™àπ‡¥’¬«°—π ‚¥¬æ∫«à“∫√‘‡«≥∑’Ë‡°‘¥°“√

¢“¥‡≈◊Õ¥π—Èπ ¿“æ Perfusion Imaging ®–æ∫«à“  “√

∑÷∫√—ß ’‰ª∂÷ß ¡Õß à«π∑’Ë¢“¥‡≈◊Õ¥™â“°«à“¥â“πª°μ‘ ·≈–

¿“æ CBV, MTT ¢Õß∫√‘‡«≥¥—ß°≈à“« · ¥ß∂÷ß °“√≈¥

≈ß¢Õß —≠≠“≥¥â“π∑’Ëª√‘¡“μ√¢Õß‡≈◊Õ¥≈¥≈ß„π CBV

·≈– ¿“æ MTT ‡ª≈’Ë¬π·ª≈ß≈¥≈ß

‡¡◊ËÕ‰¥â∑—Èß¿“æ DWI ·≈– PWI ·≈â« ®÷ß “¡“√∂

∑√“∫∂÷ß °“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ ¡Õß∑’Ë¢“¥‡≈◊Õ¥ (Inf-

arcted tissue) °—∫∫√‘‡«≥‡π◊ÈÕ ¡Õß∑’Ë¬—ß‡ ’Ë¬ßμàÕ°“√¢“¥

‡≈◊Õ¥ (Tissue at Risk, Penumbra) ¥—ßπ—Èπ Penumbra ®÷ß

‡ªìπ∫√‘‡«≥¢Õß‡π◊ÈÕ ¡Õß∑’Ë‡ªìπ‡ªÑ“À¡“¬„π°“√μ√«® DWI

√à«¡°—∫ PWI ‡æ√“–‡ªìπ∫√‘‡«≥∑’Ë·æ∑¬åºŸâ√—°…“®–

 “¡“√∂™à«¬‡À≈◊ÕºŸâªÉ«¬‰¥â∑—π∑à«ß∑’ ‰¡à„Àâ‡°‘¥°“√¢“¥

‡≈◊Õ¥∑—ÈßÀ¡¥ °“√«‘π‘®©—¬‚¥¬¿“æMR π—Èπ∑”‚¥¬π”¿“æ

PWI ‡ªìπμ—«μ—Èß ·≈â«¥Ÿ∫√‘‡«≥æ◊Èπ∑’Ë¢Õß ¡Õß∑’Ë¡’ªí≠À“

°“√¢“¥‡≈◊Õ¥ ®“°π—Èπ¡Õß∑’Ë¿“æ DWI ∑’Ëμ√«®∫√‘‡«≥

‡¥’¬«°—π ´÷Ëß¡—°®–æ∫«à“ ∫√‘‡«≥ Perfusion Defect ®–

¡“°°«à“À√◊Õ‡∑à“°—∫∫√‘‡«≥æ◊Èπ∑’Ëº‘¥ª°μ‘ DWI ∂â“ºŸâªÉ«¬

√“¬¥—ß°≈à“« ¡’æ◊Èπ∑’Ëº‘¥ª°μ‘®“° PWI > DWI À¡“¬∂÷ß

¬—ß¡’∫√‘‡«≥∑’Ëμà“ß°—πÕ¬Ÿà ‡√’¬°«à“ Mismatch ∫√‘‡«≥æ◊Èπ∑’Ë

 à«πμà“ß ¥—ß°≈à“«π—Ëπ·À≈–§◊Õ ∫√‘‡«≥ Penumbra ∑’Ë

°“√√—°…“Õ¬à“ß‡μÁ¡∑’Ë·≈–√«¥‡√Á« ‡™àπ çThrombolysisé

®–‡°‘¥ª√–‚¬™πå Ÿß ÿ¥ (√Ÿª∑’Ë 35) ·μà∂â“ºŸâªÉ«¬√“¬„¥∑’Ë¡’

æ◊Èπ∑’Ëº‘¥ª°μ‘®“° PWI = DWI °≈à“«§◊Õ‰¡à¡’∫√‘‡«≥æ◊Èπ∑’Ë

 à«πμà“ß·≈â« ®–‰¡à‰¥âª√–‚¬™πå¡“°π—°Õ’°∑—ÈßμâÕß‡ ’Ë¬ß

μàÕ¿“«–·∑√°´âÕπ®“°°“√√—°…“¥â«¬ (√Ÿª∑’Ë 36)

 à«π MR Angiography ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß ¡—°

®–∑”§«∫§Ÿà°—π∑ÿ°§√—Èß ®ÿ¥ª√– ß§å¥Ÿ§«“¡º‘¥ª°μ‘¢Õß

À≈Õ¥‡≈◊Õ¥∑’Ë¡’¿“«–Õÿ¥μ—π ´÷Ëß‡ªìπ°“√μ√«®‚¥¬‰¡àμâÕß
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¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

©’¥ “√∑÷∫√—ß ’ ‡∑§π‘§∑’Ëπ‘¬¡„™â‡ªìπ 3D - time of flight

(TOF) ·≈– 3D - PC (Phase contrast) ‚¥¬¿“æ∑’Ëº‘¥ª°μ‘

®–‡ÀÁπ —≠≠“≥À“¬‰ª„π∑’Ë§«√¡’μ“¡ª°μ‘ · ¥ß∂÷ß

À≈Õ¥‡≈◊Õ¥Õÿ¥μ—πÀ√◊Õμ’∫·§∫„πμ”·Àπàß∑’Ë‰¡à¡’‡≈◊Õ¥

‰À≈‡«’¬π ¥—ß√Ÿª∑’Ë 27

„π√–¬–∂—¥¡“‡π◊ÈÕ‡¬◊ËÕ ¡Õß∫«¡ ‡æ‘Ë¡¢÷Èπ  Ÿà

Vasogenic edema ·≈â«π—Èπ °“√μ√«®‚¥¬ ‡§√◊ËÕß MR ‚¥¬„™â

Pulse sequence ª°μ‘∑—Ë«‰ª (T1W, FLAIR, T2W) ®–æ∫

«à“¡’§«“¡º‘¥ª°μ‘‚¥¬∑—Ë«‰ªÀ≈—ß 6 ™¡. ·√°‡ªìπμâπ‰ª

T1W FLAIR/PD T2W
Late Acute

Low Signal High Signal High Signal

°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ ¡Õß∑’Ë¢“¥‡≈◊Õ¥ ∂—¥®“°

π’È¿“æ MR ®–‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ¥—ßπ’È

„π°“√μ√«®‚¥¬„™â MRI ·∫∫‡∑§π‘§∑—Ë«‰ª (¥Ÿ®“°

T1W, T2W, FLAIR, contrast enhanced MR ∂÷ß·¡â«à“¡’

∂÷ß√âÕ¬≈– 20 ∑’ËÕ“®‰¡àæ∫§«“¡º‘¥ª°μ‘ ·¡â°√–∑—Ëß®–μ√«®

Contrast Study √à«¡¥â«¬ Õ¬à“ß‰√°Áμ“¡ ∂â“æ∫§«“¡º‘¥

ª°μ‘∑’Ëª√“°Ø‡ª≈’Ë¬π·ª≈ß ¡—°®–¡’°“√‡ª≈’Ë¬π·ª≈ß

¥—ßπ’È§◊Õ ®–¡’°“√‡ª≈’Ë¬π·ª≈ß∑’Ëæ∫À≈Õ¥‡≈◊Õ¥

‡ª≈’Ë¬π·ª≈ß°àÕπ·≈–μ“¡¥â«¬‡π◊ÈÕ ¡Õß‡ª≈’Ë¬π·ª≈ß

‡™àπ

1. À≈Õ¥‡≈◊Õ¥∑’ËÕÿ¥μ—π Signal Void ®–À“¬‰ª (√Ÿª

∑’Ë 27)

2. æ∫«à“  “√∑÷∫√—ß ’§â“ß„πÀ≈Õ¥‡≈◊Õ¥·≈–·¢πß

∑’ËÕÿ¥μ—π ‡π◊ËÕß®“° “√∑÷∫√—ß ’ºà“π‰ª‰¥â™â“ (√Ÿª∑’Ë 30-B)

3. ∂—¥¡“‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ ¡Õß ‚¥¬

æ∫«à“ ¡Õß®–∫«¡∑”„Àâ “¡“√∂ —ß‡°μ‰¥â®“°¿“æ T1W

(√Ÿª∑’Ë 26) °àÕπ®–‡ÀÁπ°“√‡ª≈’Ë¬π·ª≈ß„π¿“æ PD, FLAIR

·≈– ¿“æ T2W (√Ÿª∑’Ë 24) ´÷Ëß°“√‡ª≈’Ë¬π·ª≈ßπ’È¡—°®–

æ∫¿“¬À≈—ß‡°‘¥°“√¢“¥‡≈◊Õ¥¡“°°«à“ 8 ™—Ë«‚¡ß

4. μàÕ‰ª ®–æ∫«à“ ¡’ Meningeal Enhancement

„π∫√‘‡«≥º‘«‡π◊ÈÕ ¡Õß∑’Ë¢“¥‡≈◊Õ¥ ́ ÷Ëß¡—°®–æ∫‰¥â∂÷ß 1 „π

3 √“¬ „π™à«ß 1 - 3 «—π À≈—ß‡°‘¥°“√¢“¥‡≈◊Õ¥

MR Angiography °Á “¡“√∂™à«¬«‘π‘®©—¬°“√Õÿ¥μ—π

¢ÕßÀ≈Õ¥‡≈◊Õ¥„À≠à‰¥â¥’ (√Ÿª∑’Ë 27) ·μà„π∫√‘‡«≥À≈Õ¥

‡≈◊Õ¥·¢πß à«πª≈“¬Ê Õ“®®–‰¡à “¡“√∂μ√«®æ∫‰¥â

π—Ëπ°Á§◊Õ ∂â“μ√«®æ∫°Á™à«¬„π°“√«‘π‘®©—¬ ·μà∂â“‰¡àæ∫°Á

Õ“®®–‰¡à “¡“√∂„™â‡ªìπ¢âÕ √ÿª‰¥â

„π√–¬– Subacute Stage (1 «—π®π∂÷ß 6  —ª¥“Àå)

æ∫«à“ —ª¥“Àå·√°π—Èπ ®–∫«¡¡“° ·≈–≈¥≈ßÀ≈—ß®“°

 —ª¥“Àå·√°‰ª·≈â« °“√∫«¡¢Õß ¡Õß¥—ß°≈à“«‰«â„π

μÕπμâπ«à“‡¡◊ËÕμ√«®¥â«¬ T1W ®–‡ÀÁπ Low Signal ·≈–

T2W ®–‡ÀÁπ High Signal ·≈–‡¡◊ËÕ©’¥ “√∑÷∫√—ß ’®–‡ÀÁπ

«à“¡’ parenchymal enhancement ∫“ß§√—Èß„π√–¬–π’È∂â“

ºŸâªÉ«¬¡’§«“¡¥—π‚≈À‘μ ŸßÕ“®‡°‘¥¿“«– Hemorrhagic

Transformation ´÷Ëß∑”„Àâ‡ÀÁπ≈—°…≥– Signal ¢Õß‡≈◊Õ¥

„π∫√‘‡«≥∑’Ë‡π◊ÈÕ ¡Õß¢“¥‡≈◊Õ¥‰¥â

Chronic infarct (√–¬–μ—Èß·μà 6  —ª¥“Àå¢÷Èπ‰ª)

‡π◊ËÕß®“°æ¬“∏‘«‘∑¬“¢Õß√–¬– Chronic π’Èæ∫«à“¡’

°“√ Ÿ≠‡ ’¬‡π◊ÈÕ‡¬◊ËÕ ¡ÕßÕÕ°‰ª ·≈–¡’¿“«– gliosis ¥—ß

π—Èπ¿“æ∑’Ëª√“°Ø„π MR °Á®–‡ÀÁπ∫√‘‡«≥¥—ß°≈à“« ·∫∫

çEncephalomalacic changeé ´÷Ëß„Àâ Signal ¢Õß∫√‘‡«≥¥—ß

°≈à“«‡ªìπ‰ªμ“¡ CSF ∑’Ë‡¢â“‰ª·∑π∑’Ë ¡Õß à«π¥—ß°≈à“«

°≈à“«§◊Õ High Signal „π T2W ·≈– Low Signal „π T1W

·≈– FLAIR (PD) √«¡∑—Èß∫“ß§√—ÈßÕ“®æ∫«à“∫√‘‡«≥„°≈â

‡§’¬ß∂÷ß√Õ¬‚√§ Ventricle ®–¢¬“¬„À≠à¢÷Èπ

∑’Ë°≈à“«‰ª·≈â«π—Èπ‡ªìπ¿“«–°“√¢“¥‡≈◊Õ¥¢Õß‡π◊ÈÕ

 ¡Õß™π‘¥‡ªìπ∫√‘‡«≥°«â“ß‡ªìπæ◊Èπ∑’Ë‰ªμ“¡°“√°√–®“¬

μ—«·¢πßÀ≈Õ¥‡≈◊Õ¥∑’Ë‡≈’È¬ß‡π◊ÈÕ ¡Õßπ—Èπ Ê ·μà¬—ß¡’¿“«–

°“√¢“¥‡≈◊Õ¥Õ’° 2 √Ÿª·∫∫ √Ÿª·∫∫·√°§◊Õ çLacunar

Infarcté ·≈– √Ÿª·∫∫∑’Ë Õß§◊Õ çBorderzone Infarcté

 ”À√—∫ Lacunar Infarct π—Èπ ‰¡à«à“®–‡°‘¥®“°°“√Õÿ¥μ—π

®“° “‡Àμÿ„¥°Áμ“¡ (Emboli, Thrombus, Arthermatous)

¢ÕßÀ≈Õ¥‡≈◊Õ¥¢π“¥‡≈Á° Ê „π°≈ÿà¡∑’Ë‡√’¬°«à“ çPerforating

arteryé ´÷Ëßæ∫‰¥â∑’Ë à«πμâπ¢ÕßÀ≈Õ¥‡≈◊Õ¥ Anterior Cere-

bral Artery (ACA) Middle Cerebral Artery (MCA) Posterior
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√».πæ.æ‘æ—≤πå ‡™’Ë¬««‘∑¬å,  ÿ¿“«¥’ §√ÿ«π“√‘π∑√å

Cerebral Artery (PCA) ∑’Ë¡—°‡√’¬°°—π«à“ çA1, M1 ·≈– P1

segmentsé πÕ°®“°π—Èπ¬—ßæ∫‰¥â¡“°„π à«π°≈“ß Basi-

lar Artery ‡æ√“–¡’ Pontine Artery ¢π“¥‡≈Á°Õ¬Ÿà‡ªìπ

®”π«π¡“° À≈Õ¥‡≈◊Õ¥¥—ß°≈à“«π’È ‚¥¬∑—Ë«‰ª®–‰¡à

 “¡“√∂μ√«®æ∫‰¥â‚¥¬°“√μ√«®∑—Ë«‰ª ∑—Èß MRI, MR

Angiography, CT Angiography ·μà à«π„À≠à®–‡ÀÁπ‰¥â

®“°°“√μ√«®À≈Õ¥‡≈◊Õ¥ ¡Õß (Catheter- based Angio-

gram) ∂÷ß·¡â‰¡à¡’§«“¡®”‡ªìπ∑’ËμâÕß àßμ√«® Catheter -

based Angiography ‡æ◊ËÕ¥Ÿ®”π«πÀ≈Õ¥‡≈◊Õ¥«à“≈¥≈ß

À√◊Õ‰¡à ‡æ√“–¡’§«“¡·μ°μà“ß°—π¡“°„π·μà≈–§π ‡™àπ

Lenticulostriate Arteries ¡’®”π«π‰¥â μ—Èß·μà 6-20 ‡ âπÀ√◊Õ

Pontine Artery ª°μ‘®–‰¡àª√“°Ø„Àâ‡ÀÁπ„π°“√μ√«®

Cathetered Angiography ¥—ßπ—Èπ°“√ àßμ√«®μ“¡ª°μ‘‚¥¬

MR À√◊Õ CT Scan ‡æ◊ËÕ¥Ÿ≈—°…≥–‡©æ“–¢Õß‡π◊ÈÕ ¡Õß∑’Ë

¢“¥‡≈◊Õ¥‡ªìπ«‘∏’∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ‚¥¬ Lacunar Infarct

®–‡ÀÁπ‡ªìπ∫√‘‡«≥∑’Ë¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß ‰¡à‡°‘π 1.5

‡´πμ‘‡¡μ√ ¡—°æ∫∑’Ë Basal ganglia Thalamus ·≈–

Brainstem ‚¥¬ —≠≠“≥°“√‡ª≈’Ë¬π·ª≈ß ¢Õß‡π◊ÈÕ

 ¡Õß∑’Ëº‘¥ª°μ‘‡À≈à“π’È®–·ª≈º≈¿“æ‚¥¬„™âÀ≈—°°“√

‡¥’¬«°—∫ Infarct ∑—Ë«‰ª §◊Õ Hyposignal T1W ·≈– High

Signal T2W ∫“ß§√—Èß®–¡’ Enhancement ‰¥â∂â“√Õ¬‚√§

¥—ß°≈à“«‡°‘¥¢÷Èπ„π√–¬– Late Acute À√◊Õ Early Subacute

(¿“¬À≈—ß 1 «—π‰ª®π∂÷ß 7 «—π)

çBorderzone Infarcté À√◊Õ çTransitional Zone Infarcté

À√◊Õ çWatershed Infarcté ‡ªìπ¿“«–infract ∑’Ë¡’º≈¡“®“°

Perfusion ¢Õß‡π◊ÈÕ ¡Õß≈¥≈ß À√◊Õ¢“¥ÕÕ°´‘‡®π‡ªìπ

√–¬–‡«≈“æÕ ¡§«√ ‡™àπæ∫‰¥â®“°¿“«–§«“¡¥—π‡≈◊Õ¥

≈¥≈ßÕ¬à“ß¡“° ¿“«–À—«„®À¬ÿ¥‡μâπ‰ª™—Ë«¢≥–Àπ÷Ëß

À√◊Õ·¡â·μàÀ“¬„®‰¥â√—∫°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å‡ªìπ

ª√‘¡“≥¡“°Ê °Áμ“¡ μ”·Àπàß∑’Ë‡°‘¥§«“¡º‘¥ª°μ‘π—Èπ®–

¡’≈—°…≥–‡©æ“– §◊Õ ‡°‘¥¢÷Èπ∫√‘‡«≥‡π◊ÈÕ ¡Õß∑’Ë‰¥â√—∫

‡≈◊Õ¥®“° à«πª≈“¬¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß∑’Ë‡ªìπ√Õ¬μàÕ

√–À«à“ßÀ≈Õ¥‡≈◊Õ¥ ACA - MCA °—∫ MCA - PCA ‡ªìπμâπ

®÷ß®—¥‡ªìπμ√ß∫√‘‡«≥√Õ¬μàÕ¢ÕßÀ≈Õ¥‡≈◊Õ¥¥—ß§”∑’Ë«à“

çBorder Zoneé μ”·Àπàß∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ∫√‘‡«≥ Parieto-

occipital Lobe °“√μ√«® MR „π§«“¡º‘¥ª°μ‘√Ÿª·∫∫π’È

®–æ∫§«“¡º‘¥ª°μ‘‡™àπ‡¥’¬«°—∫°“√¢“¥‡≈◊Õ¥„π

μ”·ÀπàßÕ◊ËπÊ ∑’Ë‰¥â°≈à“«∂÷ß·≈â«°≈à“«§◊Õ

T1W : hyposignal, PD / FLAIR : hypersignal, T2W :

hypersignal √à«¡°—∫μ”·Àπàß∑’Ëº‘¥ª°μ‘¡—°®–‡ªìπ√Ÿª Wedge

À√◊Õ√Ÿª “¡‡À≈’Ë¬¡¢Õß‡π◊ÈÕ ¡Õß∑’Ë‡≈’È¬ß‚¥¬§Ÿà¢Õß ACA

·≈– MCA À√◊Õ §Ÿà¢Õß MCA °—∫ PCA ‡™àπ Frontotempo-

ral, Parietoccipital ‡ªìπμâπ

®“°∑’Ë‰¥â°≈à“«¡“π’ÈÀ“°®–·∫àß°“√‡ª≈’Ë¬π·ª≈ß„Àâ

‡ÀÁπ™—¥¢÷Èπμ“¡√–¬–‡«≈“°“√¥”‡π‘π¢Õß‚√§®–‡ªìπ¥—ßπ’È

¿“¬„π 12 ™¡.·√° (√Ÿª∑’Ë 20 -A,B)

 “¡“√∂μ√«®æ∫¢Õß ‡π◊È Õ ¡Õß°“¬«‘¿“§

‡ª≈’Ë¬π·ª≈ß §◊Õ

- μ√«®æ∫ Sulcus À“¬‰ª ‡√’¬° çSulcal

Effacementé

- ‡ÀÁπ¢π“¥¢Õß Cerebral Gyrus ∫√‘‡«≥∑’Ë∫«¡

®“°°“√¢“¥‡≈◊Õ¥¢π“¥„À≠à¢÷Èπ

- ‡π◊ÈÕ ¡Õß„π à«π Gray ·≈– White Matter

®–‰¡à “¡“√∂·¬°®“°°—π‰¥â

„π‡«≈“ 12 - 24 ™¡. (Acute Stage)

¿“æ MRI ®–æ∫«à“

- ®–‡ÀÁπ High Signal (∫√‘‡«≥ ’¢“«) ∫√‘‡«≥

‡π◊ÈÕ ¡Õß∑’Ë¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß

- √–¬–π’È¬—ß “¡“√∂æ∫ Mass Effect

- T1W+GD ¡’ Enhancement ¢Õß Meninges

∫√‘‡«≥∑’Ë‡π◊ÈÕ ¡Õß¢“¥‡≈◊Õ¥

√–¬– 1 - 3 «—π (Early Subacute Stage)

¿“æ MRI ®–æ∫«à“

- T1W : Hyposignal Intensity ∂â“¡’ High Signal

Intensity ‡°‘¥¢÷Èπ„π™à«ßπ’È®–‡°‘¥‰¥â®“°¡’‡≈◊Õ¥ÕÕ°„π ¡Õß

‡√’¬° Hemorrhagic Transformation

- T2W : Hypersignal intensity

- T1W + GD √–¬–π’È®–æ∫‡√‘Ë¡¡’ Enhancement
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¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

¢Õß‡π◊ÈÕ ¡Õß∑’Ë¢“¥‡≈◊Õ¥ ∫“ß§√—Èßæ∫«à“‡ªìπ·∫∫ çGyral

Patterné

√–¬– 4 - 7«—π (Early Subacute Stage) (√Ÿª∑’Ë

24)

¿“æ MRI ®–æ∫«à“

- T1W : Hyposignal

- T2W : Hypersignal

- T1W + GD ‡ªìπ√–¬–∑’Ëæ∫ Gyral Enhancement

‰¥â∫àÕ¬ ÿ¥

„π√–¬–π’È ‡π◊ÈÕ ¡Õß¡’°“√∫«¡≈¥≈ß

√–¬– 1 - 6  —ª¥“Àå (Late Subacute Stage)

(√Ÿª∑’Ë 24)

- T1W : Hyposignal

- T2W : Hypersignal

- T1W + GD : Gyral Enhancement

‡π◊ÈÕ ¡Õß∫«¡≈¥≈ß ·≈–∂â“ºŸâªÉ«¬¡’‡≈◊Õ¥ÕÕ°„π

 ¡ÕßÕ¬Ÿà‡¥‘¡®“°¿“«– hemorrhagic transformation „π

√–¬–π’È‡≈◊Õ¥®–≈¥¢π“¥≈ß

√–¬– > 6  —ª¥“Àå (Chronic Stage) (√Ÿª∑’Ë 33)

- T1W : Hyposignal ‚¥¬ —≠≠“≥¢Õß√Õ¬‚√§

®–‡ÀÁπ‡ªìπ ’‡¥’¬«°—∫ CSF

- T2W : Hypersignal °Á‡™àπ‡¥’¬«°—π®–‡∑à“°—∫ CSF

- T1W + GD ‰¡àæ∫°“√ Enhancement „π

∫√‘‡«≥√Õ¬‚√§

„π√–¬– Chronic π’ÈÕ“®®–‡ÀÁπ¡’‡π◊ÈÕ ¡Õß à«π∑’Ë

¢“¥‡≈◊Õ¥ π—Èπ®– ≈“¬‰ª¡’ CSF ¡“·∑π∑’Ë ·≈–‡ÀÁπ

≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß∑’Ë∫àß∫Õ°«à“¡’ª√‘¡“μ√¢Õß‡π◊ÈÕ

 ¡Õß∫√‘‡«≥π’È≈¥≈ß ‡™àπÕ“®æ∫ Ventricle ∑’ËÕ¬Ÿà„°≈â

√Õ¬‚√§‚ªÉß¬◊Ëπ¡“∫√‘‡«≥¥—ß°≈à“«

 à«π°“√μ√«®¥â«¬ MR ‡∑§π‘§Õ◊Ëπ Ê ‡™àπ MR

μ“√“ß∑’Ë 2  √ÿª°“√‡ª≈’Ë¬π·ª≈ß¢Õß signal intensity ·≈–≈—°…≥–‡©æ“–∑’Ëª√“°Æ„π·μà≈–√–¬–‡«≈“°“√¥”‡π‘π¢Õß‚√§ arterial infarction

„π°“√μ√«®¥â«¬ MR ¥â«¬‡∑§π‘§μà“ßÊ

Special Regular ≈—°…≥– MRI Contrast Study

Onset of disease DWI PWI T1W T2W FLAIR MASS HGE Intravascular Meningeal Parenchymal

OR PD EFFECT Enh. Enh.

1. Hyperacute ↑ + - - - - - + - -

(0-6 ™¡.)

2. Acute ↑ + ↓ ↑ ↑ + - + + -

(¿“¬„π 24 ™¡.)

3. Early Subacute ↓ ↑ ↑ ++ ++ - + +

(¿“¬„π7 «—π)

4. Late Subacute ↓ ↑ ↑ + + - - +

(¿“¬„π 6  —ª¥“Àå)

5. Chronic ↓ ↑ ↑ - - - - -

(> 6  —ª¥“Àå)

- ¬—ß‰¡à‡ª≈’Ë¬π·ª≈ß
+ ‡ª≈’Ë¬π·ª≈ß

++ ‡ª≈’Ë¬π·ª≈ß¡“°
↑ High Signal
↓ Low Signal
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spectroscopy (MRS)5,13 (√Ÿª∑’Ë 25) ®–¢Õ°≈à“«∂÷ß‡≈Á°πâÕ¬

´÷Ëß¡—°®–π”¡“„™â‡©æ“–„π°√≥’∑’Ë‰¡à “¡“√∂·¬°®“°

¿“«–Õ◊ËπÊ ‰¥â ‚¥¬æ∫«à“ ‡¡◊ËÕ‡π◊ÈÕ ¡Õß¡’°“√¢“¥‡≈◊Õ¥

®–¡’°“√‡ª≈’Ë¬π·ª≈ß„π¥â“π cerebral metabolism ¢Õß

‡´≈≈å ¡Õßπ—Èπ Ê ´÷Ëß¡’≈—°…≥–‡©æ“–¥—ßπ’È

N - acetyl aspartable (NAA)≈¥≈ß

·≈– Lactate (lac)‡æ‘Ë¡

πÕ°®“°π’È¡’ Creatine ·≈– Phosphocreatine ≈¥≈ß

¥â«¬

∑’Ë°≈à“«¡“∑—ÈßÀ¡¥‡ªìπ¿“«– arterial stroke ·μà¡’

Õ’°¿“«–Àπ÷Ëß ÷́Ëßæ∫‰¡à∫àÕ¬¡“°π—° (√âÕ¬≈– 1 ¢Õß stroke)

§◊Õ venous stroke ®“° cerebral venous thrombosis (19)

÷́Ëß “¡“√∂‡°‘¥∑—Èß°—∫ dural venous sinus ¢π“¥„À≠à ‡™àπ

superior sagittal sinus, transverse sinus, sigmoid sinus

À√◊Õ¢π“¥‡≈Á° ‡™àπ superficial cortical veins ¢Õß superior

sagittal sinus, vein of Labbe ¢Õß transverse sinus À√◊Õ

√Ÿª∑’Ë 19 A, B, C : ¿“æ Axial MR scan ∑’Ë∫√‘‡«≥μ—¥ºà“π Basal ganglia ·≈– thalamus ¿“æ A-C ‡ªìπμ—«Õ¬à“ß∑’Ëª°μ‘ (√Ÿª A : T1W, B
: FLAIR, C : T2W) ®–æ∫«à“„π T1W π—Èπ Gray matter (À¡“¬‡≈¢ 1)®–‡ªìπ gray signal, white matter (À¡“¬‡≈¢ 2) ®–‡ªìπ
white signal  à«π CSF (À¡“¬‡≈¢ 3) ¡’  ’¥” ‡π◊ÈÕ‡¬◊ËÕμà“ßÊ‡À≈à“π’È®–¡’ signal μ√ß°—π¢â“¡„π T2W  ”À√—∫ FLAIR ·≈– PD
®–¡’ signal ∑’ËÕ¬Ÿà√–À«à“ß T1W °—∫ T2W

√Ÿª∑’Ë 19 D, E, F : ¿“æ Axial T2W, Coronal T2W ·≈– Sagittal T1W MR scan μ“¡≈”¥—∫· ¥ßª√–‚¬™πåª√–°“√Àπ÷Ëß¢Õß MRI §◊Õ
multiplanar imaging ∑”„Àâ‡ÀÁπ à«πμà“ßÊ ¢Õß ¡Õß‰¥â¥’¢÷Èπ ‡™àπ midline structures ·≈– posterior fossa À¡“¬‡≈¢ 1 · ¥ß
lacunar infarct ∑’Ë left cerebellum (high signal T2W)

A B C

A B C



«“√ “√√—ß ’«‘∑¬“»‘√‘√“™

20

ªï∑’Ë 1 ‡≈à¡∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2557

¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

√Ÿª∑’Ë 20 ¿“æ Axial MR scan ‚¥¬„™â DWI, ADC (A, B) ·≈– PWI (C,D) · ¥ßμ—«Õ¬à“ß¢Õß∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥Õ¬à“ß‡©’¬∫æ≈—π∑’Ë frontal
lobe (√Ÿª A,B) ∑’Ë¿“æ DWI ‡ÀÁπ high signal ( ’¢“«) ·≈–¿“æ ADC · ¥ß ’¥” √Ÿª C,D · ¥ß¿“æ PWI ©’¥ “√∑÷∫√—ß ’
(gadolinium compound) ®–∑”„Àâ∫√‘‡«≥∑’Ë¡’ Vascular supply ¡’ signal drop (‡ÀÁπ ’¥”) „πμ—«Õ¬à“ßª°μ‘

√Ÿª∑’Ë 21 ¿“æ Axial MR scan ‚¥¬„™â T2W (√Ÿª A) ·≈– ADC (√Ÿª B) ·≈– DWI (√Ÿª C) · ¥ßμ—«Õ¬à“ß¢Õß∫√‘‡«≥°“√¢“¥‡≈◊Õ¥√–¬–
chronic ∑’Ë frontal lobe ¢â“ß¢«“ ®–¡’ high signal T2W (√Ÿª A) ADC (√ŸªB) ®–‰¡à¡’ low signal ‡À¡◊Õπ√–¬– acute ·μà®–¡’ high
signal ¥—ß√Ÿª ·≈– ∑’Ë¿“æ DWI (√ŸªC) · ¥ß isosignal

A B C

A B

C D



JOURNAL OF SIRIRAJ RADIOLOGY

21

Vol. 1 No. 1 January - June 2014

√».πæ.æ‘æ—≤πå ‡™’Ë¬««‘∑¬å,  ÿ¿“«¥’ §√ÿ«π“√‘π∑√å

√Ÿª∑’Ë 22 ¿“æ Axial MR scan ‚¥¬„™â ‡∑§π‘§ DWI ®“°¿“æ B ‡ªìπ¿“æ¢Õß FLAIR ∑’Ë· ¥ß lacunar infarcts ®”π«π¡“° ·μàæ∫«à“‡¡◊ËÕ
μ√«®¥â«¬ DWI ®–¡’√Õ¬‚√§‡¥’¬«∑’Ë¡’ high signal ́ ÷ËßÀ¡“¬∂÷ß acute infarct π’È‡ªìπª√–‚¬™πå¢Õß DWI „π√“¬ multiple strokes

√Ÿª∑’Ë 23 ¿“æ MR Angiography ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß ‚¥¬‰¡àμâÕßÕ“»—¬°“√©’¥ “√∑÷∫√—ß ’„¥Ê ∂â“∑”‚¥¬‡∑§π‘§ 3D-TOF À√◊Õ 3D-PC
®– “¡“√∂· ¥ß„πÀ≈“¬Ê ¡ÿ¡¡Õß‰¥â

·¡â·μà deep venous system ‡™àπ thalamostriate vein, in-

ternal cerebral vein, vein of Galen, straight sinus ∑”„Àâ

¡’Õ“°“√·μ°μà“ß°—π‰¥â¡“° ∂â“°“√Õÿ¥μ—π‡°‘¥¢÷Èπ¡“°

∑”„Àâ‡°‘¥ ¡Õß∫«¡·≈–Õ“®‡°‘¥ hemorrhage μ“¡¡“‰¥â

≈—°…≥–∑“ß√—ß ’‡©æ“– MRI ®–·∫àß‡ªìπ 3  à«π∑’Ë

¡’§«“¡º‘¥ª°μ‘ §◊Õ

1) Brain parenchyma (√Ÿª∑’Ë 37)

- „π¿“æ T1W ‡π◊ÈÕ ¡Õß®–‡ÀÁπ low signal

‡ªìπ∫√‘‡«≥°«â“ß·≈–¢Õ∫‡¢μ‰¡à™—¥‡®π ¡—°‡√‘Ë¡®“° white

matter ®π‡¡◊ËÕ∫«¡¡“°®–æ∫„π gray matter ¥â«¬ (¬°‡«âπ

deep vein thrombosis ∑’Ë°“√∫«¡‡√‘Ë¡μâπ∑’Ë deep gray nu-

clei)

- „π¿“æ FLAIR, T2W ‡π◊ÈÕ ¡Õß®–‡ÀÁπ high sig-

nal ¢Õß°“√∫«¡∑’Ë¡“°·≈–¢Õ∫‡¢μ‰¡à™—¥‡®π
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√Ÿª∑’Ë 24 ¿“æ T1, T2, T2_FLAIR, T2FFE, MR Angiography ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß·≈–∫√‘‡«≥§Õ ‡ÀÁπ cerebral infarction ∑’Ë right
frontoparietal lobe ·≈– left frontal lobe „π√–¬– subacute ‡¡◊ËÕ©’¥ contrast ®–æ∫ Gyral enhancement μ“¡‡π◊ÈÕ‡¬◊ËÕ ¡Õß
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√Ÿª∑’Ë 24(μàÕ) ¿“æ T1, T2, T2_FLAIR, T2FFE, MR Angiography ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß·≈–∫√‘‡«≥§Õ ‡ÀÁπ cerebral infarction ∑’Ë right
frontoparietal lobe ·≈– left frontal lobe „π√–¬– subacute ‡¡◊ËÕ©’¥ contrast ®–æ∫ Gyral enhancement μ“¡‡π◊ÈÕ‡¬◊ËÕ
 ¡Õß

- ∂â“μ√«®æ∫„π√–¬–∑’Ë¡’ intracerebral hemor-

rhage (ICH) ¥â«¬·≈â« πÕ°®“°¡’°“√∫«¡¢â“ßμâπ·≈â«®–

¡’ signal ¢Õß‡≈◊Õ¥√à«¡¥â«¬ (Õà“π hematoma signal „Àâ

Õà“π√–¬–μà“ßÊ‡À¡◊Õπ„π arterial stroke)

2) Vascularstructury (√Ÿª∑’Ë 37)

- „π¿“æ T1W ·≈– T2W Õ“®®–æ∫ intralumi-

nal thrombus ¿“¬„π venous sinusπ—ÈπÊ (√Ÿª∑’Ë 37-A) ´÷Ëß

®—¥«à“‡ªìπ çdirect signé ∑’Ë‡™◊ËÕ∂◊Õ‰¥â‚¥¬®–‡ÀÁπ high sig-

nal ¢Õß clot „π T1W ·≈– T2W ·≈–¡’™◊ËÕ‡√’¬°μà“ßÊ ‡™àπ

çcord signé, çdelta signé μ“¡√Ÿª√à“ß∑’Ëæ∫

- ‡¡◊ËÕ©’¥ gadolinium contrast medium ®–æ∫

≈—°…≥–∑“ß√—ß ’‡©æ“–§◊Õ nonopacity ¢Õß “√∑÷∫√—ß ’

‡°‘¥‡ªìπ filling defect ‡™àπ çempty delta signé (√Ÿª∑’Ë 37-

C,D) ‡¡◊ËÕ¡’ superior sagittal sinus thrombosis ‡ªìπμâπ

3) Meninges (√Ÿª∑’Ë 37)

- ®–‡ÀÁπ‡©æ“–‡¡◊ËÕ©’¥ gadolinium contrast me-

dium ®–æ∫≈—°…≥–∑“ß√—ß ’§◊Õ enhancement ¢Õß

meninges (pachymeningeal enhancement) ‰ªμ“¡ falx

cerebri, tentorium cerebelli ¥—ß√Ÿª  ‘Ëßπ’È‰¡à¡’§«“¡

®”‡æ“–°—∫‚√§ „™â√à«¡°—∫≈—°…≥–‡©æ“–Õ◊ËπÊ ‡æ◊ËÕ‡æ‘Ë¡

§«“¡·¡àπ¬”„π°“√Õà“π¿“æ

4) Hemorrhage
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√Ÿª∑’Ë 26 ¿“æ Axial MR scan T1W, T2W „πºŸâªÉ«¬∑’Ë¡’Õ“°“√·¢π¢“ÕàÕπ·√ß¥â“π¢«“·≈–æŸ¥≈”∫“°·∫∫‡©’¬∫æ≈—π acute stroke
¿“æπ’Èæ∫°“√‡ª≈’Ë¬π·ª≈ß∑—Èß¥â“π morphology ·≈–¥â“π signal intensity §◊Õ ¡Õß„π à«π¢“¥‡≈◊Õ¥®–∫«¡‚¥¬¡’ hyposignal
T1W ·≈– high signal„π T2W „π∫√‘‡«≥∑’Ë¡’°“√∫«¡‰¥â·°à basal ganglia, insular cortex ·≈–¡’ mass effect ‡≈Á°πâÕ¬

√Ÿª∑’Ë 25 ¿“æ MR Spectroscopy æ∫«à“ affected regions and interventricular system ¡’º≈ metabolite ‡™àπ lactate ‡æ‘Ë¡¢÷Èπ, choline‡æ‘Ë¡
¢÷Èπ, NAA ≈¥≈ß ´÷Ëß°“√μ√«®‡¢â“‰¥â°—∫ MELAS

- ‡™àπ‡¥’¬«°—∫¢âÕ 3 §◊Õ‰¡à¡’§«“¡®”‡æ“–„™â

√à«¡°—∫≈—°…≥–‡©æ“–Õ◊ËπÊ ‡æ◊ËÕ‡æ‘Ë¡§«“¡·¡àπ¬”„π

°“√Õà“π¿“æ ∑’Ëæ∫‡™àπ ICH ¥—ß°≈à“«„π¢âÕ 1 À√◊Õæ∫ sub-

dural hemorrhage, subarachnoid hemorrhage °Á¡’‰¥â

5) MR venography (√Ÿª∑’Ë 37)

- ‡ªìπ°“√μ√«®À≈Õ¥‡≈◊Õ¥¥”‚¥¬‰¡àμâÕß©’¥

 “√∑÷∫√—ß ’ Õ“®∑”‚¥¬‡∑§π‘§ phase contrast (PC) æ∫

«à“„π∫√‘‡«≥ dural venous sinus ∑’ËÕÿ¥μ—π®–‰¡à¡’ signal
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√Ÿª∑’Ë 27 ¿“æ Axial MR scan T2W ∑’Ë√–¥—∫ basal cistern ∫√‘‡«≥ circle of Willis  (A) ¢ÕßºŸâªÉ«¬∑’Ë¡’ middle cerebral artery ¢â“ß´â“¬
Õÿ¥μ—π ®“°¿“æ®–æ∫«à“°àÕπ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß signal ¢Õß brain parenchyma π—Èπ §«“¡º‘¥ª°μ‘·√°‡√‘Ë¡§◊Õ °“√
À“¬‰ª¢Õß çintravascular signal voidé ¢Õß MCA ¢â“ß´â“¬„πºŸâªÉ«¬√“¬π’È

√Ÿª∑’Ë 28 ¿“æ Axial MR T1W ∑’Ë√–¥—∫ cavernous sinus (A) ·≈–∑’Ë√–¥—∫ sylvian fissure (B) ®–‡ÀÁπ‰¥â«à“ signal void (À¡“¬‡≈¢ 1) ¢Õß
internal carotid artery (ICA) ¢â“ß¢«“®“°°“√Õÿ¥μ—πÀ“¬‰ª·≈–¿“æ B æ∫«à“ ¡Õß∫√‘‡«≥ temporal lobe ¢â“ß¢«“∫«¡
®“°°“√¢“¥‡≈◊Õ¥„π√–¬–‡√‘Ë¡·√°‚¥¬æ∫«à“ cerebral sulcus, gyrus ¢Õß ¡Õß¥Ÿ„À≠à¢÷Èπ-À“¬‰ª(À¡“¬‡≈¢ 2)

√Ÿª∑’Ë 29 ¿“æºŸâªÉ«¬√“¬‡¥’¬«°—∫√Ÿª∑’Ë 28 Axial MR T1W (A) ∑’Ë√–¥—∫ basal ganglia ·≈–¿“æ axial T2W ∑’Ë√–¥—∫‡¥’¬«°—π (B) æ∫«à“¡’
high signal ∑—Èß„π T1W ·≈– T2W ‡ªìπ signal ¢Õß subacute hematoma ∑’Ë basal ganglia

A B

A B

A B
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√Ÿª∑’Ë 30 A ¿“æ Axial MR Angiography (MRA) ‚¥¬‡∑§π‘§ time of flight (TOF) ∑’Ë¡’¢âÕ‡ ’¬∫“ßª√–°“√§◊Õ¡’ high signal ¢Õß‡≈◊Õ¥μ‘¥
¡“„π√Ÿªπ’È(*) ·≈–æ∫«à“‰¡à¡’ signal ¢Õß ICA, middle cerebral artery ·≈–·¢πß¢Õß¡—π∑“ß¥â“π¢â“ß¢«“´÷Ëß‡¢â“‰¥â°—∫ right ICA
occlusion ·≈–¡’ hemorrhagic infarction √–¬– subacute hemorrhage ∑’Ë basal ganglia ·≈–√Ÿª¿“æ B -T1W+GD · ¥ß
„Àâ‡ÀÁπ≈—°…≥–¢Õß intravascular enhancement „πÀ≈Õ¥‡≈◊Õ¥ left middle cerebral artery „π∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥„π√–¬–‡√‘Ë¡·√°
(acute)

√Ÿª∑’Ë 31 ¿“æ Axial MR T1W, T2W ·≈– T1W+GD · ¥ß„Àâ‡ÀÁπ≈—°…≥– Gyral enhancement „π∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥´÷Ëßæ∫∑’Ë right
parietal lobe „π√–¬– subacute ´÷Ëß‡ÀÁπ low signal T1W ·≈– high signal T2W

√Ÿª∑’Ë 32 ¿“æ Axial MR T1W, FLAIR, T2W ·≈– T1W+GD · ¥ßπÕ°®“° low T1W, high FLAIR, high T2W ·≈â«„Àâ¥Ÿ≈—°…≥–¢Õß
leptomeningeal enhancement „π∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥´÷Ëßæ∫∑’Ë right posterior temporal lobe „π√–¬– acute ´÷Ëß‡ÀÁπ enhance-
ment ·∫∫ leptomeningeal À≈—ß©’¥ contrast medium („Àâ‡ª√’¬∫‡∑’¬∫°—∫ Gyral enhancement „π√–¬– subacute „π√Ÿª∑’Ë 31)

A B



JOURNAL OF SIRIRAJ RADIOLOGY

27

Vol. 1 No. 1 January - June 2014

√».πæ.æ‘æ—≤πå ‡™’Ë¬««‘∑¬å,  ÿ¿“«¥’ §√ÿ«π“√‘π∑√å

√Ÿª∑’Ë 33 ¿“æ Axial MR FLAIR ·≈– Coronal T2W · ¥ß„Àâ‡ÀÁπ≈—°…≥–¢Õß chronic infarction „π∫√‘‡«≥ right frontoparietal lobe „π
√–¬– chronic π’È®–‡ÀÁπ low signal „π FLAIR(*) ·≈– high T2W (*) √à«¡°—∫ atrophic change ¢Õß∫√‘‡«≥ infarct („Àâ‡ª√’¬∫
‡∑’¬∫§«“¡·μ°μà“ß√–À«à“ß acute, subacute °—∫ chronic „π√Ÿª∑’Ë 30,31,32)

√Ÿª∑’Ë 34 ¿“æ Axial MR scan T1W (A,B) ·≈– T2W (C,D) „πºŸâªÉ«¬√“¬π’È‡ªìπμ—«Õ¬à“ß∑’Ë· ¥ß√Ÿª·∫∫°“√¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß™π‘¥
lacunar infarct ·≈–™π‘¥ çborderzone infarcté ‚¥¬ signal ∑’Ëº‘¥ª°μ‘§◊Õ hyposignal T1W ·≈– hypersignal T2W

A B

C D
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√Ÿª∑’Ë 35 ¿“æ Axial MRA (A) DWI (B) ·≈– CBF (C) ·≈– axial T2W (D) ‡ªìπμ—«Õ¬à“ß¢ÕßºŸâªÉ«¬∑’Ë¡’ acute stroke ‚¥¬∑’Ë¡’ left MCA
occlusion · ¥ß„Àâ‡ÀÁπ‚¥¬ MRA (A)  à«π ¡Õß∑’Ë¢“¥‡≈◊Õ¥„π√–¬–·√° ÿ¥¡’°“√‡ª≈’Ë¬π·ª≈ßÕ—π‡π◊ËÕß®“° cytotoxic edema
®–‡ÀÁπ high signal (B) ·≈– CBF ®–≈¥≈ß· ¥ßæ◊Èπ∑’Ë°“√‰À≈‡«’¬π≈¥≈ß¥â«¬‡©¥ ’´÷Ëß‡ªìπ∫√‘‡«≥°«â“ß°«à“ edema ®“° DWI
(C) ¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“ºŸâªÉ«¬√“¬π’È¡’ çDWI-PWI mismatché ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë°“√√—°…“‚¥¬«‘∏’ intravascular thrombolysis
º≈°“√√—°…“· ¥ß‚¥¬¿“æ axial T2W (D)®–‡ÀÁπ‰¥â«à“‰¥âº≈¥’¡’ à«π brain damage πâÕ¬¡“°‡∑à“°—∫∑’Ëæ∫®“° DWI ‡∑à“π—Èπ

√Ÿª∑’Ë 36 ¿“æ Axial MRA (A) DWI (B) CBF (C) ·≈– axial T2W (D) ‡ªìπμ—«Õ¬à“ß¢ÕßºŸâªÉ«¬∑’Ë¡’ acute stroke ‚¥¬∑’Ë¡’ left MCA occlusion
· ¥ß„Àâ‡ÀÁπ‚¥¬ MRA (A)  à«π ¡Õß∑’Ë¢“¥‡≈◊Õ¥„π√–¬–·√° ÿ¥¡’°“√‡ª≈’Ë¬π·ª≈ßÕ—π‡π◊ËÕß®“° cytotoxic edema ®–‡ÀÁπ
high signal (B) ·≈– CBF ®–≈¥≈ß· ¥ßæ◊Èπ∑’Ë°“√‰À≈‡«’¬π≈¥≈ß¥â«¬‡©¥ ’´÷Ëß‡ªìπ∫√‘‡«≥„°≈â‡§’¬ß°—π°—∫ edema ∑’Ëæ∫®“°
°“√μ√«®¥â«¬ DWI (C) ¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“ºŸâªÉ«¬√“¬π’È‰¡à¡’¿“«– çDWI-PWI mismatché ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë°“√√—°…“‚¥¬«‘∏’ intra-
vascular thrombolysis ®–‰¡à‰¥âº≈¥’π—° º≈°“√√—°…“„π√“¬π’È· ¥ß‚¥¬¿“æ axial T2W (D)®–‡ÀÁπ‰¥â«à“¡’ à«π brain damage
¡“°‡∑à“°—∫∑’Ëæ∫®“° DWI ·≈– PWI

(°“√·ª≈º≈μâÕß¥Ÿ√à«¡°—∫ MRI brain ¥â«¬‡æ√“–Õ“®¡’

false + ‰¥â„π°√≥’∑’ËºŸâªÉ«¬‡ªìπ çdural AVMé ∑’Ëvenous si-

nus ¡’ high oxygenated blood flow ®“° fistula ∑”„Àâ

MRV ‡ÀÁπ sinus π—Èπ‡ ¡◊Õπ occlusion)

°≈à“«‚¥¬ √ÿª MRI ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë “¡“√∂· ¥ß

¿“«–°“√¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß„πÀ≈“°À≈“¬

≈—°…≥–∑—Èß anatomy (parenchyma ·≈– vascular), patho-

physiology ®π∂÷ß metabolism ·≈–¬—ß§ß‰«â´÷Ëß§«“¡

 “¡“√∂„π°“√«‘π‘®©—¬¿“«–π’È‰¥âμ—Èß·μà√–¬–·√°‡√‘Ë¡ ´÷Ëß

π”‰ª Ÿà°“√√—°…“‰¥â∑—π∑à«ß∑’‚¥¬«‘∏’ intravascular throm-

bolysis √«¡∑—Èß„™â„π°“√æ¬“°√≥å‚√§·≈–μ‘¥μ“¡º≈

°“√√—°…“‰¥âÕ’°¥â«¬

A B C D

A B C D
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Cerebral angiography (°“√μ√«®À≈Õ¥‡≈◊Õ¥)

·≈– Interventional Neuroradiology (°“√√—°…“

∑“ß√—ß ’√à«¡√—°…“)8,20

®–¢Õ°≈à“«∂÷ß°“√μ√«®À≈Õ¥‡≈◊Õ¥·≈–ß“π∑“ß√—ß ’

√à«¡√—°…“∑’Ë‡°’Ë¬«°—∫¿“«– stroke ·μà‡æ’¬ß —ß‡¢ª‰¡à≈ß

√“¬≈–‡Õ’¬¥«‘∏’¢—ÈπμÕπ°“√∑” ‡æ’¬ß‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡

‡π◊ÈÕÀ“∑’Ë§«√∑√“∫

¢âÕ¥’¢Õß°“√μ√«®À≈Õ¥‡≈◊Õ¥™π‘¥ Conventional An-

giography (Catheter - Based Angiography) √Ÿª∑’Ë 38

1. «‘∏’π’È®—¥‡ªìπ Gold Standard „π°“√μ√«®À≈Õ¥

‡≈◊Õ¥∫√‘‡«≥§Õ ‡™àπ Carotid Artery ·≈–À≈Õ¥‡≈◊Õ¥¢Õß

 ¡Õß Cerebral Vessels ‡æ◊ËÕ¥Ÿ “‡Àμÿ¢Õß Stroke Õ“∑‘‡™àπ

Stroke in the young, Carotid stenosis, ruptured aneu-

rysm, ruptured AVM À√◊Õ·¡â·μà Venous thrombosis

2. „™â‡æ◊ËÕ«“ß·ºπ°àÕπ°“√√—°…“∑—Èß medical treat-

ment, ºà“μ—¥ À√◊Õ°“√∑”À—μ∂°“√∑“ß√—ß ’√à«¡√—°…“ ‡™àπ

IV r-tpa therapy, clot retrieval, mechanical thrombolectomy,

IA thrombolysis, arterial stenting, Embolization À√◊Õ sur-

gical clipping ‡ªìπμâπ

3. „π√“¬∑’Ë¡’ occlusion À√◊Õ stenosis ®–¥Ÿ Collat-

eral Circulation ‡æ◊ËÕª√–‡¡‘π°“√‰À≈‡«’¬π¢ÕßÀ≈Õ¥

‡≈◊Õ¥°àÕπ°“√√—°…“

4. „™â ‡ªì π¢—È πμÕπ ‡æ◊Ë Õ°“√ √— °…“μà Õ ‚¥¬«‘ ∏’

Interventional Neuroradiology

√Ÿª∑’Ë 37 ¿“æ axial T1W (A), proton density(B), coronal T1W+GD (C,D) ·≈– MR venography (E,F) ¢ÕßºŸâªÉ«¬∑’Ë¡’À≈Õ¥‡≈◊Õ¥¥”Õÿ¥μ—π
„π ¡Õß cerebral venous thrombosis ∑”„Àâ ¡Õß∫«¡ √Ÿª A ‡ÀÁπ low signal ∑’Ë right thalamus, √Ÿª B ¡’ high signal ∑’Ë right
thalamus §≈â“¬ arterial thrombosis ·μàμà“ß∑’Ë¡—°∫«¡‡ªìπ∫√‘‡«≥°«â“ß·≈–æ∫ high signal ¢Õß clot „π deep venous system
√Ÿª C, D ‡ªìπºŸâªÉ«¬Õ’°√“¬∑’Ëæ∫ superior sagittal sinus thrombosis ‡ÀÁπ çempty delta signé √Ÿª E,F ‡ªìπºŸâªÉ«¬∑’Ëæ∫ superior
sagittal sinus thrombosis ´÷Ëß‡¡◊ËÕμ√«®¥â«¬ MR venography ®–‰¡à‡ÀÁπ superior sagittal sinus (´÷Ëßª°μ‘®–‡ÀÁπ‰¥â)

A B C

D E F



«“√ “√√—ß ’«‘∑¬“»‘√‘√“™

30

ªï∑’Ë 1 ‡≈à¡∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2557

¿“æ«‘π‘®©—¬¿“«–¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ¡Õß

√Ÿª∑’Ë 38 ¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ¡Õß CT with contrast (´â“¬) ·≈– CT Angiography (¢«“) ∫√‘‡«≥ ¡Õß°àÕπ°“√√—°…“ ¡Õß´’°
¢«“∫«¡ ·≈– CTA æ∫ clot „π lumen ¢Õß right middle cerebral artery ºŸâªÉ«¬‰¥â√—∫°“√μ√«® CT perfusion æ∫«à“¡’ mis-
match ¢Õß blood volume ·≈– blood flow ®÷ß√—°…“‚¥¬ mechanical clot removal ¿“¬À≈—ß°“√√—°…“·≈â« æ∫«à“¡’ disappear-
ance ¢Õß blood clot ∑—ÈßÀ¡¥ ‰¡àæ∫ filling defect „π°“√μ‘¥μ“¡º≈‚¥¬«‘∏’ cerebral angiography

5. „Àâ√“¬≈–‡Õ’¬¥¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß‰¥â≈–‡Õ’¬¥

∑’Ë ÿ¥„π√–¥—∫μ—Èß·μà artery ∂÷ß capillary ·≈– “¡“√∂»÷°…“

Hemodynamic circulation ¢Õß ¡Õß‰¥â¥’∑’Ë ÿ¥

¢âÕ¥âÕ¬¢Õß°“√μ√«®À≈Õ¥‡≈◊Õ¥‚¥¬«‘∏’ Conven-

tional Angiography

1. „™â Ionizing radiation

2. „™â Iodinated contrast medium ∑—Èß 2 ª√–°“√π’È

‡À¡◊Õπ°—∫°“√„™â„π‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

3. ¡’§«“¡‡ ’Ë¬ß„π°“√μ√«®ª√–¡“≥ √âÕ¬≈– 0.5 -

1 ∑’ËÕ“®‡°‘¥ Complication ®“°°“√μ√«®

4. μâÕß√—∫ºŸâªÉ«¬‰«â„π‚√ßæ¬“∫“≈°àÕπ·≈–À≈—ß«—π

μ√«®

‡¡◊ËÕæ‘®“√≥“®“° recommendation ‚¥¬ ACR (20)

·≈â«æ∫«à“ °≈ÿà¡∑’Ëæ∫ proven SAH À√◊Õ parenchyma
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hemorrhage °“√μ√«®¥â«¬ Cerebral angiography °Á®—¥‡ªìπ

imaging method ∑’Ë∂Ÿ° recommend
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Renal Imaging in Nuclear Medicine

°“√μ√«®‰μ∑“ß‡«™»“ μ√åπ‘«‡§≈’¬√å
Renal Imaging in Nuclear Medicine

√».æ≠.  ÿπ—π∑“ ‡™’Ë¬««‘∑¬å
æ.∫., ª.™—Èπ Ÿß (√—ß ’«‘∑¬“), «.«. (√—ß ’√—°…“·≈–‡«™»“ μ√åπ‘«‡§≈’¬√å)

*¿“§«‘™“√—ß ’«‘∑¬“ §≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈
¡À“«‘∑¬“≈—¬¡À‘¥≈

°“√μ√«®‰μ·≈–°“√∑”ß“π¢Õß‰μ‚¥¬„™â “√‡¿ —™

√—ß ’·≈–∂à“¬¿“æ·∫∫μàÕ‡π◊ËÕß∑”„Àâ “¡“√∂»÷°…“ “√

‡¿ —™√—ß ’∑’ËÕ¬Ÿà„πÀ≈Õ¥‡≈◊Õ¥·¥ß ª√‘¡“≥¢Õß “√‡¿ —™

√—ß ’∑’Ë∂Ÿ°¥Ÿ¥®—∫‡¢â“‰ª„π‰μ ·≈–μ‘¥μ“¡ “√‡¿ —™√—ß ’∑’Ë

¢—∫ÕÕ°®“°‰μºà“πÀ≈Õ¥‰μ·≈–°√–‡æ“–ªí  “«–

‡ªìπ°“√μ√«®∑’Ë¡’ª√–‚¬™πåÕ¬à“ß¡“°„π°“√ª√–‡¡‘π°“√

∑”ß“π¢Õß‰μ ¥Ÿª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ  “¡“√∂∫Õ°

ª√– ‘∑∏‘¿“æ„π°“√∑”ß“π¢Õß‰μ∑—Èß Õß¢â“ß·¬°®“°

°—π·≈– “¡“√∂μ√«®°“√∑”ß“π¢Õß‰μ ∂÷ß·¡â«à“®–º‘¥

ª°μ‘‰ªÕ¬à“ß¡“°·≈â«°Áμ“¡ Õ’°∑—Èß¬—ß‡ªìπ°“√μ√«®∑’Ë

∑”‰¥âßà“¬  –¥«°ª≈Õ¥¿—¬ non-invasive ¡’§«“¡‰« Ÿß

·≈–ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’®“°°“√μ√«®πâÕ¬ ®÷ß

 “¡“√∂μ√«®´È”‰¥âÀ≈“¬§√—Èß‚¥¬‰¡à‡ªìπÕ—πμ√“¬μàÕºŸâªÉ«¬

¥—ßπ—Èπ®÷ß‡ªìπ°“√μ√«®∑’Ë‡À¡“– ¡∑’Ë®–„™â„π°“√μ‘¥μ“¡

°“√¥”‡π‘π‚√§À√◊Õμ‘¥μ“¡º≈°“√√—°…“√«¡∑—Èß°“√μ√«®

‰μ·≈–°“√∑”ß“π¢Õß‰μ√à«¡°—∫°“√„™â¬“ Lasix (¬“¢—∫

ªí  “«–) „π°“√«‘π‘®©—¬∑“ß‡¥‘πªí  “«–Õÿ¥μ—π À√◊Õ

°“√„™â¬“ captopril ´÷Ëß‡ªìπ¬“°≈ÿà¡ ACE inhibitor ∑’Ë¡’

ƒ∑∏‘Ï —Èπ„π°“√«‘π‘®©—¬‚√§§«“¡¥—π‚≈À‘μ Ÿß®“°À≈Õ¥

‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß‰μμ’∫

°“¬«‘¿“§·≈– √’√«‘∑¬“

‰μ‡ªìπÕ«—¬«–∑’Ë¡’√Ÿª√à“ß§≈â“¬∂—Ë«¡’Õ¬Ÿà 2 ¢â“ß‚¥¬Õ¬Ÿà

„π retroperitoneum ∑’Ëμ”·Àπàß Õß¢â“ß¢Õß°√–¥Ÿ° —π

À≈—ß√–¥—∫ T11 ∂÷ß L3 ª°μ‘·≈â«‰μ´â“¬®–¡’¢π“¥„À≠à

·≈–Õ¬Ÿà Ÿß°«à“‰μ¢«“‡≈Á°πâÕ¬‚¥¬‡©≈’Ë¬‰μ¢Õß§π¡’πÈ”

Àπ—°ª√–¡“≥ 150 °√—¡ ‰μª√–°Õ∫¥â«¬Àπà«¬∑”ß“π

‡≈Á°Ê ∑’Ë‡√’¬°«à“ nephron ª√–¡“≥Àπ÷Ëß≈â“πÀπà«¬„π‰μ

·μà≈–¢â“ß Àπà«¬¢Õß nephron ®–ª√–°Õ∫¥â«¬ à«πμà“ßÊ

§◊Õ glomerulus, proximal convoluted tubule, loop of Henle,

distal convoluted tubule ·≈– collecting duct ∂â“ºà“‰μ

μ“¡¬“«®“°∫π≈ß≈à“ß ¥—ß√Ÿª∑’Ë 1 ·≈â«¥Ÿμ“¡Àπâ“μ—¥

¢Õß‰μ “¡“√∂·∫àß‡π◊ÈÕ‰μÕÕ°‰¥â‡ªìπ 2  à«π

1. ‡π◊ÈÕ‰μ™—ÈππÕ° ‡√’¬°«à“ cortex ª√–°Õ∫¥â«¬ re-

nal corpuscles ®”π«π¡“°‚¥¬·μà≈– renal corpuscles

π—Èπ®–ª√–°Õ∫¥â«¬ glomerulus, proximal ·≈– distal con-

voluted tubules
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2. ‡π◊ÈÕ‰μ™—Èπ„π ‡√’¬°«à“ medulla ´÷Ëß¬—ß·∫àßÕÕ°‰¥â

‡ªìπ medulla ™—ÈππÕ° (outer medulla) ·≈– medulla ™—Èπ„π

(inner medulla) ‡π◊ÈÕ‰μ„π à«π¢Õß medulla ª√–°Õ∫¥â«¬

renal pyramid ª√–¡“≥¢â“ß≈– 8-18 Õ—π ¡“‡ªî¥‡¢â“ Ÿà re-

nal pelvis Õ—π‡ªìπ·À≈àß√«∫√«¡πÈ”ªí  “«–°àÕπ àßºà“π

∑àÕªí  “«– (ureter) ‰ª¬—ß°√–‡æ“–ªí  “«– (urinary blad-

der)

Renal cortex ∫“ß à«π¬◊Ëπ·∑√°≈ß‰ª√–À«à“ß renal

pyramids ‡√’¬°«à“ column of Bertin  à«ππ’È®–‡ªìπ

∫√‘‡«≥∑’Ë¡’À≈Õ¥‡≈◊Õ¥ºà“π‡¢â“¡“‡≈’È¬ß‰μ„π∫“ß§√—ÈßÕ“®

æ∫«à“ column of Bertin ¢¬“¬μ—«º‘¥ª°μ‘ ∑”„Àâ¥Ÿ§≈â“¬

°—∫«à“¡’ intrarenal mass ‰¥â

‰μ‰¥â√—∫‡≈◊Õ¥¡“‡≈’È¬ßª√–¡“≥√âÕ¬≈– 20-25 ¢Õß

cardiac output (ª√–¡“≥ 125 ¡≈/π“∑’) ‚¥¬‡≈◊Õ¥∑’Ë¡“

‡≈’È¬ßπ—Èπ®–ºà“π¡“μ“¡À≈Õ¥‡≈◊Õ¥·¥ß renal ∑—Èß Õß¢â“ß

´â“¬·≈–¢«“´÷Ëß‡ªìπ·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥ abdominal aorta

Àπâ“∑’ËÀ≈—°¢Õß‰μ¡’Õ¬Ÿà 3 Õ¬à“ß §◊Õ

1. °”®—¥ “√∑’Ë‡ªìπ¢Õß‡ ’¬®“°°√–∫«π°“√‡¡μ–

∫Õ≈‘´÷¡ÕÕ°®“°√à“ß°“¬ ´÷Ëß‰μ “¡“√∂¢—∫∂à“¬¢Õß‡ ’¬

‚¥¬∑“ßªí  “«– °“√ √â“ßªí  “«–¢Õß‰μ‡√‘Ë¡®“°‡≈◊Õ¥

·¥ß‰À≈‡¢â“ Ÿà‰μ∑—Èß 2 ¢â“ß ª√–¡“≥ 1,200 ≈‘μ√/π“∑’ ‰μ

®–∑”Àπâ“∑’Ë¥Ÿ¥´÷¡ “√μà“ßÊ ∑’Ë‡ªìπª√–‚¬™πå°≈—∫‡¢â“ Ÿà

√à“ß°“¬·≈–¢—∫ “√∑’Ë‰¡àμâÕß°“√∑‘Èß‰ª ªí  “«–®“°∑àÕ

√«¡®–‰À≈‡¢â“ Ÿà°√«¬‰μ·≈–À≈Õ¥‰μ‡æ◊ËÕπ”‰ª‡°Á∫‰«â„π

°√–‡æ“–ªí  “«–·≈–¢—∫ÕÕ°®“°√à“ß°“¬

¢∫«π°“√ √â“ßªí  “«– ¡’ 3 ¢—ÈπμÕπ§◊Õ

- °“√°√Õß∑’Ë‚°≈‡¡Õ√Ÿ≈—  (Glomerulus Filtration)

‚¥¬‡≈◊Õ¥∑’Ëºà“π‡¢â“¡“„π‚°≈‡¡Õ√Ÿ≈— ®–∂Ÿ°°√Õß¿“¬„μâ

·√ß¥—πºà“πºπ—ßÀ≈Õ¥‡≈◊Õ¥ΩÕ¬‡≈Á°Ê ‰ª¬—ß™àÕß√–À«à“ß

‚∫«·¡π·§ª´Ÿ≈ ‚¥¬‚°≈‡¡Õ√Ÿ≈— ®–∑”Àπâ“∑’Ë‡ªìπ semi-

permeable membrane ¬Õ¡„Àâ “√ª√–°Õ∫∑’Ë¡’‚¡‡≈°ÿ≈

§àÕπ¢â“ß‡≈Á°ºà“π‰¥â ·μà “√ª√–°Õ∫∑’Ë¡’‚¡‡≈°ÿ≈§àÕπ

¢â“ß„À≠à ‡™àπ‚ª√μ’π‰¡à “¡“√∂°√Õß‰¥â®–∂Ÿ°¢—∫ÕÕ°

®“°√à“ß°“¬‚¥¬ tubular secretion πÈ”∑’Ë°√Õß‰¥â‡√’¬°«à“

øî≈‡μ√∑ (Filtrate) ´÷Ëß¡’ à«πª√–°Õ∫¢Õß§«“¡‡¢â¡¢âπ

§≈â“¬æ≈“ ¡“¬°‡«âπ‰¡à¡’ “√‚¡‡≈°ÿ≈„À≠à §◊Õ ‚ª√μ’π

·≈–πÈ”∑’Ë°√ÕßÀ√◊Õøî≈‡μ√∑®–ºà“πÕ’° 2 °√–∫«π°“√¥—ß

π◊È

- °“√¥Ÿ¥°≈—∫¢Õß‰μ (Tubular Reabsorbtion)

§◊Õ¢∫«π°“√¥Ÿ¥°≈—∫ “√∑’Ë¡’ª√–‚¬™πåμàÕ√à“ß°“¬®“°

∑àÕ‰μ°≈—∫‡¢â“ Ÿà°√–· ‡≈◊Õ¥®–‡°‘¥¢÷Èπμ≈Õ¥§«“¡¬“«

¢Õß∑àÕ‡≈Á°Ê „πÀπà«¬∑”ß“π¢Õß‰μ°“√¥Ÿ¥´÷¡°≈—∫®–

‡°‘¥¢÷Èπ¡“°∫√‘‡«≥À≈Õ¥ΩÕ¬‰μ à«πμâπ  “√∑’Ë∂Ÿ°¥Ÿ¥´÷¡

°≈—∫‰¥â·°à°≈Ÿ‚§  øÕ ‡øμ °√¥·≈§μ‘° °√¥Õ–¡‘‚π

«‘μ“¡‘π´’ ´‘‡μ√∑ (Citrate) ¡Õ≈‡≈∑ (Malate) ‚´‡¥’¬¡ πÈ”

‰∫§“√å∫Õ‡πμ ¬Ÿ‡√’¬·≈–§≈Õ‰√¥å

- °“√¢—∫∑‘Èß (Tubular Secretion) §◊Õ¢∫«π°“√

¢—∫ “√∑’Ë‡ªìπæ‘…À√◊Õ‡°‘π§«“¡μâÕß°“√ÕÕ°®“°°√–· 

‡≈◊Õ¥‡¢â“ Ÿà∑àÕ‰μ  “√∑’Ë‰¥â®“°°“√°√Õß·≈–‰¡à “¡“√∂

¥Ÿ¥´÷¡°≈—∫‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥®–‡À≈◊ÕÕ¬Ÿà„π∑àÕ‡≈Á°Ê „π

Àπà«¬∑”ß“π¢Õß‰μ – ¡√«¡°—π‡ªìππÈ”ªí  “«–  “√

‡À≈à“π’È‰¥â·°à¬Ÿ‡√’¬ °√¥¬Ÿ√‘§ §√’Õ–μ‘π‘π ¢Õß‡ ’¬®“°

°√–∫«π°“√‡º“º≈“≠¢Õß‚ª√μ’π·≈–¬“

2. §«∫§ÿ¡ª√‘¡“≥¢Õß “√μà“ßÊ ∑’Ë ‡ªìπ à«π

ª√–°Õ∫¢ÕßπÈ”·≈–°√¥‡∫ „π√à“ß°“¬„ÀâÕ¬Ÿà„πª√‘¡“≥

√Ÿª∑’Ë 1  à«πª√–°Õ∫¢Õß‰μ
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§ß∑’Ë

3.  √â“ß “√∫“ß™π‘¥∑’Ë‡ªìπª√–‚¬™πåμàÕ√à“ß°“¬

‡™àπ ŒÕ√å‚¡πÕ‘√’‚∑√‡®π’π (erthrogenin) ´÷Ëß√«¡μ—«°—∫

‚ª√μ’π‚°≈∫Ÿ≈‘π‡ªìπŒÕ√å‚¡πÕ‘√’‚∑√æÕ¬Õ‘μ‘π (erythropoi-

etin) °√–μÿâπ‰¢°√–¥Ÿ°„Àâ √â“ß‡¡Á¥‡≈◊Õ¥·¥ß πÕ°®“°π’È

‰μ¬—ß √â“ßŒÕ√å‚¡π‡√π‘π (renin) ´÷Ëß¡’º≈°√–μÿâπ°“√À≈—Ëß

ŒÕ√å‚¡π·Õ≈‚¥ ‡μÕ‚√π (aldosterone) ¢ÕßμàÕ¡À¡«°

‰μ à«ππÕ° ‡æ◊ËÕ§«∫§ÿ¡°“√¥Ÿ¥°≈—∫¢Õß‚´‡¥’¬¡‰ÕÕÕπ

∑’Ë∑àÕÀπà«¬‰μ¥â«¬

Glomerular filtration rate (GFR)

GFR · ¥ßª√‘¡“≥‡≈◊Õ¥∑’Ë°√Õßºà“π‚°≈‡¡Õ√Ÿ≈—   “√

‡¿ —™√—ß ’∑’Ë “¡“√∂π”¡“„™â„π°“√μ√«®À“§à“ GFR ‰¥â·°à

Tc-99m DTPA ¡’§à“ª°μ‘‡∑à“°—∫ 120 ¡≈./π“∑’  “√∑’Ë®–

„™â„π°“√§”π«≥À“§à“ GFR ®–μâÕß¡’§ÿ≥ ¡∫—μ‘∑’Ë

 “¡“√∂°√Õßºà“π‚°≈‡¡Õ√Ÿ≈— ‰¥âÀ¡¥‚¥¬∑’Ë‰¡à∂Ÿ°¢—∫

À√◊Õ¥Ÿ¥°≈—∫‚¥¬ renal tubules

§à“ GFR „π∑“√°·√°§≈Õ¥¡’‡æ’¬ßÀπ÷Ëß„πÀ°¢Õß

ºŸâ„À≠à‡∑à“π—Èπ §◊Õ „π∑“√°§≈Õ¥§√∫°”Àπ¥¡’§à“ 20.8 +

5.0 ml/min/1.73m2 ·≈–„π∑“√°§≈Õ¥°àÕπ°”Àπ¥¡’§à“

14.0 + 5.0 ml/min/1.73m2 Õ—μ√“°“√°√Õß¢Õß‰μ„π‡¥Á°

®–¡’§à“‡∑à“°—∫ºŸâ„À≠à§◊Õ 120 ml/min/1.73m2 ‡¡◊ËÕÕ“¬ÿ 1-

2 ªï  ”À√—∫§«“¡ “¡“√∂„π°“√∑”„Àâªí  “«–‡¢â¡¢âπ

(concentrating ability) ·≈–°“√¥Ÿ¥´÷¡πÈ”·≈–‡°≈◊Õ·√à¢Õß

renal tubule π—Èπ®– ¡∫Ÿ√≥å‡¡◊ËÕÕ“¬ÿ 6 ‡¥◊Õπ¢÷Èπ‰ª

Effective renal plasma flow (ERPF)

Renal plasma flow · ¥ß∂÷ßª√‘¡“≥‡≈◊Õ¥∑—ÈßÀ¡¥∑’Ë

‰ª‡≈’È¬ß‰μ∑—Èß 2 ¢â“ß §à“ª°μ‘¢Õß ERPF ¡’§à“ª√–¡“≥ 600

¡≈./π“∑’  “√‡¿ —™√—ß ’∑’Ë “¡“√∂π”¡“„™â„π°“√μ√«®

À“§à“ ERPF ‰¥â·°à I-131OIH ·≈– Tc-99m MAG3

°“√μ√«®‰μ∑“ß‡«™»“μ√åπ‘«‡§≈’¬√å

·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡ ¥—ßπ’È

1. Renal function studies‰¥â·°à°“√À“§à“ GFR,

ERPF, differential renal function ·≈–°√“ø renogram

2. Renal cortical imaging ‡ªìπ°“√μ√«®‡æ◊ËÕ¥Ÿ√Ÿª√à“ß

¢π“¥ μ”·Àπàß·≈–§«“¡º‘¥ª°μ‘¿“¬„π‡π◊ÈÕ‰μ ®–∑”

„π°√≥’∑’Ë ß —¬«à“¡’§«“¡º‘¥ª°μ‘¢Õß‰μ·μà°”‡π‘¥ ‡™àπ

horseshoe kidney ¡’‰μ¢â“ß‡¥’¬« À√◊Õ§«“¡º‘¥ª°μ‘¢Õß

‡π◊ÈÕ‰μ à«π renal cortex ‡™àπ acute pyelonephritis À√◊Õ

renal scar

 “√‡¿ —™√—ß ’ (Radiopharmaceutical)

·∫àßÕÕ°‡ªìπ 3 °≈ÿà¡„À≠à (√Ÿª∑’Ë 2) ¥—ßπ’È

1. Glomerular filtrating agents

 “√°≈ÿà¡π’È®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬‚¥¬°“√°√Õß

ºà“π‚°≈‡¡Õ√Ÿ≈— ‡ªìπÀ≈—° ‰¥â·°à Tc-99m DTPA (Diethy-

lenetriamine pentacetic acid) ª√‘¡“≥√—ß ’‚¥¬∑—Ë«‰ª∑’Ë„™â

μ√«®„πºŸâ„À≠à§◊Õ 3-5 ¡‘≈≈‘§Ÿ√’ (mCi) „π‡¥Á°®–§”π«≥

„Àâμ“¡πÈ”Àπ—°μ—« 0.1 mCi/ kg ‚¥¬ª√‘¡“≥μË”∑’Ë ÿ¥∑’Ë„™â

√Ÿª∑’Ë 2 ™π‘¥¢Õß “√‡¿ —™√—ß ’∑’Ë„™âμ√«®‰μ·≈–°≈‰≈°“√¥Ÿ¥

®—∫·≈–¢—∫ “√‡¿ —™√—ß ’
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„π‡¥Á°‡∑à“°—∫ 0.5 ¡‘≈≈‘§Ÿ√’ Tc-99m DTPA ‰¡àºà“π

°√–∫«π°“√ renal reabsorption À√◊Õ secretion ·≈–°“√

«‘‡§√“–Àå§«“¡ —¡æ—π∏å§à“ Tc-99m DTPA clearance ·≈–§à“

GFR ‡ªìπ‡ âπμ√ß ª√–¡“≥√âÕ¬≈– 90 ¢Õß “√‡¿ —™√—ß ’

®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬∑“ßªí  “«–¿“¬„π√–¬–‡«≈“

4 ™—Ë«‚¡ß Õ«—¬«–∑’Ë‰¥â√—∫ª√‘¡“≥√—ß ’®“°°“√μ√«®¡“°∑’Ë ÿ¥

(critical organ) ‰¥â·°à ºπ—ß¢Õß°√–‡æ“–ªí  “«–

¢âÕ¥’:  “¡“√∂ª√–‡¡‘π renal perfusion, GFR, re-

nal ·≈– urinary tract imaging ‰¥â ‡π◊ËÕß®“° Tc-99m DTPA

∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬‚¥¬°√–∫«π°“√ glomerular filtra-

tion ‡∑à“π—Èπ‚¥¬∑’Ë‰¡à¡’ tubular secretion À√◊Õ reabsorp-

tion ‡™àπ‡¥’¬«°—∫ inulin ·≈– “√∑÷∫√—ß ’ ¥—ßπ—Èπ Tc-99m

DTPA ®÷ß‡ªìπ “√‡¿ —™√—ß ’∑’Ë„™â„π°“√μ√«®À“ glomeru-

lar filtration rate (GFR)

¢âÕ‡ ’¬: Tc-99m DTPA ‡ªìπ “√∑’Ë·∑∫®–‰¡à¡’À√◊Õ

®—∫°—∫‚ª√μ’ππâÕ¬¡“° ·μà¡’ renal first-pass extraction ef-

ficiency ‡æ’¬ß·§à√âÕ¬≈– 20 ‡∑à“π—Èπ ®÷ß∑”„Àâ¡’ target-to-

background ratio §àÕπ¢â“ßμË” ∑”„Àâ¿“æ∑’Ë‰¥â®“°°“√

μ√«®¡’§ÿ≥¿“æ‰¡à§àÕ¬¥’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√μ—«Õ◊Ëπ∑’Ë¡’

target-to-background ratio  Ÿß‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ

μ√«®„πºŸâªÉ«¬∑’Ë Ÿ≠‡ ’¬°“√∑”ß“π¢Õß‰μ‰ª§àÕπ¢â“ß¡“°

·≈–∫“ß à«π Tc-99m DTPA ®—∫°—∫ plasmal protein

(√âÕ¬≈– 1-2)1 ∑”„Àâ§à“ GFR ∑’Ë‰¥âπ—ÈπÕ“®¡’§à“μË”°«à“§«“¡

‡ªìπ®√‘ß‡≈Á°πâÕ¬

2. Tubular secreting agents

 “√„π°≈ÿà¡π’È®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬ºà“π∑“ß tu-

bular secretion ‡ªìπ à«π„À≠à·≈– à«ππâÕ¬‡∑à“π—Èπ∑’Ë∂Ÿ°

°√Õßºà“π∑“ß glomeruli ®÷ß “¡“√∂π”¡“„™â§”π«≥À“

§à“ ERPF  “√‡¿ —™√—ß ’„π°≈ÿà¡π’È‰¥â·°à I-131 Hippuran, I-

123 Hippuran ·≈– Tc-99m MAG3 ·μà∑’Ëπ‘¬¡„™â°—π·æ√à

À≈“¬„πªí®®ÿ∫—π‰¥â·°à Tc-99m MAG3

Tc-99m MAG3: (Mercaptoacetyltriglycine)

ª√‘¡“≥∑’Ë„™âμ√«®„πºŸâ„À≠à‡∑à“°—∫ 5 ¡‘≈≈‘§Ÿ√’ (mCi)

 à«π„π‡¥Á°®–§”π«≥μ“¡πÈ”Àπ—°μ—«¢Õß‡¥Á°„π¢π“¥ 0.1

mCi/ kg Õ«—¬«–∑’Ë‰¥â√—∫ª√‘¡“≥√—ß ’®“°°“√μ√«®¡“°∑’Ë ÿ¥

(critical organ) ‰¥â·°à ºπ—ß¢Õß°√–‡æ“–ªí  “«–

‡¡◊ËÕ©’¥‡¢â“ Ÿà√à“ß°“¬·≈â«√âÕ¬≈– 66-90 (‡©≈’Ë¬√âÕ¬≈–

81) ¢Õß “√‡¿ —™√—ß ’®–®—∫°—∫‚ª√μ’π„π plasma (high pro-

tein binding) ·≈–‰¡à́ ÷¡ºà“π‡¢â“ºπ—ß‡¡Á¥‡≈◊Õ¥·¥ß Tc-99m

MAG3 ‡°◊Õ∫∑—ÈßÀ¡¥®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬‚¥¬

°√–∫«π°“√ tubular secretion ‚¥¬∑’Ë®–∂Ÿ°¢—∫ÕÕ°∑“ß

proximal tubule √âÕ¬≈– 98 °√Õßºà“π glomeruli √âÕ¬≈– 2

·≈–¢—∫ÕÕ°®“°√à“ß°“¬∑“ßπÈ”¥’ √âÕ¬≈– 3 ·≈–æ∫‡æ‘Ë¡

¢÷Èπ‡¡◊ËÕ‰μ∑”ß“π‰¡à¥’ ®“°°“√∂à“¬¿“æ ·°π “¡“√∂

‡ÀÁπ “√‡¿ —™√—ß ’ª√‘¡“≥‡≈Á°πâÕ¬∑’Ëμ—∫ ‚¥¬®–‡ÀÁπ«à“¡’

§«“¡‡¢â¡‡æ‘Ë¡¡“°¢÷Èπ·≈– “¡“√∂¡Õß‡ÀÁπ∂ÿßπÈ”¥’‰¥â„π

ºŸâªÉ«¬∑’Ë¡’‰μ«“¬ (Creatinine ¡“°°«à“ 2)

Tc-99m MAG3 ¡’ first-pass extraction fraction Õ¬Ÿà

√–À«à“ß√âÕ¬≈– 40 - 50 ‡π◊ËÕß®“° Tc-99m MAG3 ¡’ renal

clearance  Ÿß°«à“ Tc-99m DTPA ∑”„Àâ¡’ kidney to back-

ground ratio  Ÿß°«à“ ¥—ßπ—Èπ¿“æ∑’Ë‰¥â®“°°“√μ√«®‚¥¬„™â

Tc-99m MAG3 ®÷ß¡’§ÿ≥¿“æ¥’°«à“¿“æ∑’Ë‰¥â®“°°“√

μ√«®‚¥¬ Tc-99m DTPA ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬‰μ

«“¬ ºŸâªÉ«¬∑’Ë¡’∑“ß‡¥‘πªí  “«–Õÿ¥μ—πÀ√◊Õ„π‡¥Á°‡≈Á°

°“√»÷°…“¢Õß Esteves FP2 „π§π∑’Ë«“ß·ºπ∫√‘®“§

‰μ ®”π«π 106 √“¬ æ∫«à“§à“ª°μ‘¢Õß 99mTc- MAG3 clear-

ance ¥—ßμ“√“ß∑’Ë 1

I-131 Hippuran (Orthoiodohippurate À√◊Õ

OIH)

ª√‘¡“≥√—ß ’‚¥¬∑—Ë«‰ª„πºŸâ„À≠à§◊Õ 150-300 ‰¡‚§√

§Ÿ√’ (μCi) „π‡¥Á°®–§”π«≥μ“¡πÈ”Àπ—°μ—« 3 μCi/ kg ‚¥¬

μ“√“ß∑’Ë 1 §à“ 99mTc-MAG3clearance ®”·π°μ“¡‡æ»

MAG3 Clearance (mL/min/1.73 m2)
‡æ» ®”π«π§π

§à“ Ÿß ÿ¥ §à“μË” ÿ¥ §à“‡©≈’Ë¬

™“¬ 44 454 211 338
À≠‘ß 62 503 188 309
√«¡ 106 503 188 321
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ª√‘¡“≥μË”∑’Ë ÿ¥‡∑à“°—∫ 25 ‰¡‚§√§Ÿ√’ Õ«—¬«–∑’Ë‰¥â√—∫

ª√‘¡“≥√—ß ’®“°°“√μ√«®¡“°∑’Ë ÿ¥ (critical organ)

‰¥â·°àμàÕ¡‰∑√Õ¬¥å·≈– “¡“√∂≈¥ª√‘¡“≥√—ß ’„πμàÕ¡

‰∑√Õ¬¥å‰¥â‚¥¬„ÀâºŸâªÉ«¬√—∫ª√–∑“π¬“ perchlorate À√◊Õ

Lugolûs solution °àÕπ

I-131 Hippuran „™â‡æ◊ËÕ°“√ª√–‡¡‘π°“√∑”ß“π¢Õß

renal tubules (excretory function) ‚¥¬√âÕ¬≈– 80 ¢Õß

ª√‘¡“≥ Hippuran ∑’Ë©’¥‡¢â“ Ÿà√à“ß°“¬®–∂Ÿ°¢—∫ÕÕ°‚¥¬

tubular secretion ·≈–Õ’°√âÕ¬≈– 20 ®–∂Ÿ°°√Õßºà“π glom-

eruli ‚¥¬¡’ first-pass extraction efficiency  Ÿß¡“° (√âÕ¬≈–

70-90) ∑”„Àâ¡’ kidney to background ratio  Ÿß I-131 OIH

‰¡àπ‘¬¡„™â ‡π◊ËÕß®“°ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß°«à“°“√

μ√«®¥â«¬ Tc-99m MAG3 ·≈–ª√‘¡“≥√—ß ’∑’Ë„™â„π°“√

μ√«®πâÕ¬∑”„Àâ√Ÿª¿“æ¡’§ÿ≥¿“æ‰¡à¥’

3. Renal cortical agents

 “√„π°≈ÿà¡π’È®–∂Ÿ°¥Ÿ¥®—∫‚¥¬ renal tubular cells ·≈–

§ßÕ¬Ÿà∑’Ë tubular ‡´≈≈å‡ªìπ‡«≈“π“π (tubular fixation)

∑”„Àâ “¡“√∂„™â¥Ÿ°“√∑”ß“π¢Õß tubular ‡´≈≈å‰¥â  “√

„π°≈ÿà¡π’È‰¥â·°à Tc-99m DMSA ·≈– Tc-99m glucohep-

tonate

Tc-99m DMSA (2,3-dimercaptosuccinic acid)

ª√‘¡“≥√—ß ’‚¥¬∑—Ë«‰ª∑’Ë„Àâ„πºŸâ„À≠à§◊Õ 5 ¡‘≈≈‘§Ÿ√’ „π

‡¥Á°®–§”π«≥μ“¡πÈ”Àπ—°μ—« 0.05 mCi/ kg ‚¥¬

ª√‘¡“≥μË”∑’Ë ÿ¥‡∑à“°—∫ 0.3 ¡‘≈≈‘§Ÿ√’ Õ«—¬«–∑’Ë‰¥â√—∫

ª√‘¡“≥√—ß ’®“°°“√μ√«®¡“°∑’Ë ÿ¥ (critical organ) ‰¥â·°à

ºπ—ß¢Õß°√–‡æ“–ªí  “«–

Tc-99m DMSA „™â„π°“√¥Ÿ renal cortex ‚¥¬®–∂Ÿ°

¢—∫ÕÕ°®“°°√–· ‡≈◊Õ¥™â“¡“° ‡π◊ËÕß®“°®—∫°—∫‚ª√μ’π

„πæ≈“ ¡“ Ÿß ®÷ß∑”„Àâ¡’§à“ first-pass extraction fraction

‡æ’¬ß·§à√âÕ¬≈– 4 ‡∑à“π—Èπ Tc-99m DMSA ®–®—∫°—∫ renal

cortex ‚¥¬®–®—∫°—∫ sulfhydryl groups „π proximal renal

tubules

 “√‡¿ —™√—ß ’∑’Ë„Àâ·°àºŸâªÉ«¬®–§â“ßÕ¬Ÿà∑’Ë renal cortex

ª√–¡“≥√âÕ¬≈– 40 - 50 ¿“¬„π‡«≈“ 2 ™—Ë«‚¡ßÀ≈—ß®“°

©’¥·≈–¡’ Peak renal activity ª√–¡“≥ 4 - 6 ™—Ë«‚¡ßÀ≈—ß

©’¥ ∂÷ß·¡â«à“ DMSA ∫“ß à«π®–∂Ÿ°°√Õßºà“π glomeruli

(√âÕ¬≈– 4-8 ∑’Ë 1 ™—Ë«‚¡ß·≈–ª√–¡“≥√âÕ¬≈– 30 ∑’Ë 4

™—Ë«‚¡ß) ·μà®–‰¡à‡ÀÁπ renal collecting system ®“°°“√μ√«®

μ“√“ß∑’Ë 2 §à“ª°μ‘¢Õßμ—«·ª√„π°√“ø renogram ®”·π°μ“¡‡æ»

μ—«·ª√ ‡æ», ‰μ ®”π«π §à“ Ÿß ÿ¥ (π“∑’) §à“μË” ÿ¥ (π“∑’) §à“‡©≈’Ë¬ (π“∑’)

Tmax ‰μ¢«“ ™“¬ 44 15.3 2.1 3.57

À≠‘ß 62 16.3 2.3 4.35

Tmax ‰μ´â“¬ ™“¬ 44 6.3 2.1 3.16

À≠‘ß 62 11.3 2.3 3.72

T1/2 ‰μ¢«“ ™“¬ 44 16.5 2.0 5.64

À≠‘ß 62 50.0 3.5 8.29

T1/2 ‰μ´â“¬ ™“¬ 44 9.5 3.0 5.36

À≠‘ß 62 18.3 3.0 6.26

20 min/max count ratio ‰μ¢«“ 106 0.96 0.11 0.24

‰μ´â“¬ 106 0.61 0.11 0.22

20 min/2-3 min count ratio ‰μ¢«“ 106 1.35 0.09 0.24

‰μ´â“¬ 106 0.62 0.09 0.20
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Tc-99m GH (Glucoheptonate)

ª√‘¡“≥√—ß ’‚¥¬∑—Ë«‰ª∑’Ë„Àâ„πºŸâ„À≠à§◊Õ 15 ¡‘≈≈‘§Ÿ√’

(mCi) „π‡¥Á°®–§”π«≥μ“¡πÈ”Àπ—°μ—« 0.1 mCi/ kg

‚¥¬ª√‘¡“≥μË”∑’Ë ÿ¥‡∑à“°—∫ 0.5 ¡‘≈≈‘§Ÿ√’ Õ«—¬«–∑’Ë‰¥â√—∫

ª√‘¡“≥√—ß ’®“°°“√μ√«®¡“°∑’Ë ÿ¥ (critical organ)

‰¥â·°àºπ—ß¢Õß°√–‡æ“–ªí  “«–

Tc-99mGlucoheptonate ®–∂Ÿ°¢—∫ÕÕ°®“°√à“ß°“¬

 à«π„À≠à‚¥¬°“√°√Õßºà“π glomerulus (√âÕ¬≈– 80-90)

·≈–¢—∫ÕÕ°∑“ßªí  “«–Õ¬à“ß√«¥‡√Á«  à«π∑’Ë‡À≈◊Õ

ª√–¡“≥√âÕ¬≈– 10-20 ®–§ß§â“ßÕ¬Ÿà„π proximal tubules

· ¥ß∂÷ß cortical uptake ´÷Ëß∑”„Àâ “¡“√∂∂à“¬¿“æ¢Õß

renal cortex ‰¥â‚¥¬®–∂à“¬¿“æ∑’Ë√–¬–‡«≈“ 1-2 ™—Ë«‚¡ß

À≈—ß©’¥¬“

Tc-99mGlucoheptonate ¡’ extraction efficiency

ª√–¡“≥√âÕ¬≈– 20 ·≈–Õ“®æ∫«à“¡’°“√¢—∫ÕÕ°®“°

√à“ß°“¬∑“ßμ—∫ æ∫ “√‡¿ —™√—ß ’ Ÿß„πμ—∫‰¥â„πºŸâªÉ«¬∑’Ë

°“√∑”ß“π¢Õß‰μº‘¥ª°μ‘

«‘∏’°“√μ√«® Renal function studies

°“√‡μ√’¬¡μ—«‡æ◊ËÕ≈¥°“√·ª≈º≈º‘¥æ≈“¥®“°

°“√μ√«®

°“√‡μ√’¬¡μ—«°àÕπ°“√μ√«® ºŸâªÉ«¬§«√¥◊Ë¡πÈ”¡“°Ê

‡æ◊ËÕªÑÕß°—π¿“«–¢“¥πÈ”∑”„Àâ‰μ∑”ß“πº‘¥ª°μ‘‡ªìπ

 “‡Àμÿ “√‡¿ —™√—ß ’§â“ß„π calyceal À√◊Õ pelvic ∑”„Àâ

°√“ø renogram À√◊Õ μ—«™’È«—¥º‘¥ª°μ‘‰¥â®π¡’º≈μàÕ°“√

·ª≈º≈°“√μ√«® ºŸâªÉ«¬‰¡à®”‡ªìπμâÕßß¥Õ“À“√ ºŸâªÉ«¬

§«√ªí  “«–°àÕπμ√«®‡æ◊ËÕ≈¥·√ß¥—π„π°√–‡æ“–ªí  “«–

´÷ËßÕ“®¡’º≈„ÀâπÈ”ªí  “«–®“°‰μ‰À≈‡¢â“ Ÿà°√–‡æ“–

ªí  “«–‰¥âπâÕ¬·≈–™â“°«à“ª°μ‘

‡∑§π‘§°“√μ√«®‚¥¬©’¥ “√‡¿ —™√—ß ’°≈ÿà¡ glomeru-

lar filtrating À√◊Õ tubular secreting agents ™π‘¥¢Õß

 “√‡¿ —™√—ß ’∑’Ë„™â®–¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß°“√μ√«®‚¥¬„π

°√≥’∑’ËμâÕß°“√¥Ÿ°“√∑”ß“π¢Õß‚°≈‡¡Õ√Ÿ≈— √à«¡°—∫

ª√–‡¡‘π§à“ GFR ®–μ√«®‰μ‚¥¬„™â Tc-99m DTPA „π

°√≥’∑’ËμâÕß°“√¥Ÿ°“√∑”ß“π¢Õß renal tubules √à«¡°—∫

ª√–‡¡‘π§à“ ERPF ·≈–„πºŸâªÉ«¬∑’Ë‰μ∑”ß“π‰¡à¥’®–μ√«®

‚¥¬„™â Tc-99m MAG3 ©’¥ “√‡¿ —™√—ß ’‡ªìπ°≈ÿà¡°âÕπ

·≈–∂à“¬¿“æ·∫∫‰¥π“¡‘°¢Õß‰μ∑“ß¥â“πÀ≈—ß∑—π∑’∑’Ë

©’¥ “√‡¿ —™√—ß ’‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥¥” ¬°‡«âπºŸâªÉ«¬

‡ª≈’Ë¬π‰μ®–∂à“¬¿“æ∑“ß¥â“πÀπâ“‚¥¬®–∫—π∑÷°¿“æ‡ªìπ

2 ™à«ß ™à«ß·√°®–∂à“¬¿“æ 2 «‘π“∑’μàÕ√Ÿª‡ªìπ‡«≈“ 60

«‘π“∑’‡æ◊ËÕ¥Ÿª√‘¡“≥‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß‰μ À≈—ß®“°π—Èπ®–

∂à“¬¿“æ™à«ß∑’Ë ÕßμàÕ®“°™à«ß·√°∑—π∑’ · ¥ß°“√

∑”ß“π¢Õß‰μ‚¥¬∂à“¬¿“æ≈– 10 «‘π“∑’μàÕ√Ÿª√«¡‡ªìπ

‡«≈“ 30 π“∑’

≈—°…≥–ª°μ‘®“°°“√μ√«®¥â«¬ glomerular

·≈– tubular function ¥â«¬°“√∂à“¬¿“æ‰¥π“¡‘°

·∫àßÕÕ°‡ªìπ 4 √–¬– ¥—ßπ’È

1. Perfusion

¿“æ∂à“¬‰¥π“¡‘°π“∑’·√° À≈—ß®“°©’¥ “√‡¿ —™√—ß ’

μ“√“ß∑’Ë 3  √ÿª§ÿ≥ ¡∫—μ‘¢Õß “√‡¿ —™√—ß ’

 “√‡¿ —™√—ß ’ GF TS TF Extraction fraction Clearance

Tc-99m DTPA > 95% - - 20% 100-120 ml/min

Tc-99m MAG3 < 5% 95% - 40-50% 300 ml/min

I-131 OIH 20% 80% - 70-90% 500-600 ml/min

Tc-99m GHA 40-60% - 20% - -

Tc-99m DMSA ∫“ß à«π - 60% - -

GF = glomerular filtration TS= tubular secretion TF= tubular fixation
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‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”·∫∫ bolus ·≈â«  “√‡¿ —™√—ß ’®–

ºà“π‡¢â“ Ÿà abdominal aorta ·≈–À≈—ß®“°π—Èπ 1-3 «‘π“∑’

®–‡¢â“ Ÿà‰μ∑—Èß Õß¢â“ßæ√âÕ¡Ê °—π·≈–¡’§«“¡‡¢â¡¢Õß

 “√‡¿ —™√—ß ’„°≈â‡§’¬ß°—∫À≈Õ¥‡≈◊Õ¥·¥ß aorta

2. Extraction (Parenchymal activity)

¿“æ∂à“¬‰¥π“¡‘°μàÕ¡“Õ’° 30 π“∑’  “√‡¿ —™√—ß ’

∑’Ë‡π◊ÈÕ‰μ∑—Èß Õß¢â“ß®–§àÕ¬Ê ‡¢â¡¢÷Èπ·≈–®–¡’§«“¡‡¢â¡

 Ÿß∑’Ë ÿ¥ª√–¡“≥ 3-5 π“∑’À≈—ß©’¥ °“√§”π«≥À“§à“ dif-

ferential À√◊Õ relative renal function ¢Õß‰μ·μà≈–¢â“ß

„π°√≥’∑’Ëμ√«®‚¥¬„™â Tc-99m MAG3 ®–§”π«≥®“°§à“

uptake „π‰μ∑—Èß Õß¢â“ß∑’Ë√–¬–‡«≈“ 1 ·≈– 2 π“∑’À≈—ß

®“°©’¥ “√‡¿ —™√—ß ’ ·μà„π°√≥’∑’Ëμ√«®‚¥¬„™â Tc-99m

DTPA ®–§”π«≥®“°§à“ uptake „π‰μ∑—Èß Õß¢â“ß∑’Ë

√–¬–‡«≈“ 2-3 π“∑’ §à“ differential renal function μ“¡

ª°μ‘®–Õ¬Ÿà√–À«à“ß√âÕ¬≈– 50+/-5 ·≈–§à“ differential re-

nal function ∑’Ëº‘¥ª°μ‘‡¡◊ËÕ¡’§à“·μ°μà“ß¡“°°«à“√âÕ¬≈–

50+/-7

3. Excretion (®“° parenchyma ‡¢â“ Ÿà collect-

ing system)

ª°μ‘·≈â«®–‡ÀÁπ “√‡¿ —™√—ß ’„π collecting system

∑’Ë√–¬–‡«≈“ 3-5 π“∑’À≈—ß©’¥ “√‡¿ —™√—ß ’·≈–®–¡Õß

‡ÀÁπ§«“¡‡¢â¡¢Õß “√‡¿ —™√—ß ’„π‰μ∑—Èß Õß¢â“ß‡∑à“°—π

Õ¬à“ß ¡Ë”‡ ¡Õ ∂â“‰μ∑”ß“π‰¡à¥’®–æ∫ “√‡¿ —™√—ß ’„π

‰μ≈¥≈ß

4. Clearance

 “√‡¿ —™√—ß ’®–≈¥≈ßÕ¬à“ß√«¥‡√Á«‚¥¬∂Ÿ°¢—∫ÕÕ°

®“° intrarenal collecting system ºà“π∑àÕ‰μ∑—Èß Õß¢â“ß

·≈–‡¢â“ Ÿà°√–‡æ“–ªí  “«–·≈–‡¡◊ËÕ√–¬–‡«≈“ºà“π‰ª 30

√Ÿª∑’Ë 3 ª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ∑—Èß 2 ¢â“ß ·≈– °√“ø∑’Ë· ¥ß‡«≈“·≈–ª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ·μà≈–¢â“ß‡ª√’¬∫‡∑’¬∫°—∫À≈Õ¥

‡≈◊Õ¥·¥ß aorta „π¿“«–ª°μ‘ ®–æ∫«à“¡’‡≈◊Õ¥¡“‡≈’È¬ß‰μ∑—Èß Õß¢â“ß æ√âÕ¡°—π™—¥‡®π (‰μ´â“¬ = ≈Ÿ°»√‡¢’¬« ‰μ¢«“=

≈Ÿ°»√™¡æŸ) ®“°°√“øæ∫ª√‘¡“≥ “√‡¿ —™√—ß ’ Ÿß„π‰μ∑—Èß Õß¢â“ß„°≈â‡§’¬ß°—∫À≈Õ¥‡≈◊Õ¥·¥ß aorta ·≈–æ∫ª√‘¡“≥

‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μÀ≈—ß®“°æ∫ª√‘¡“≥ “√‡¿ —™√—ß ’‡≈Á°πâÕ¬„πÀ≈Õ¥‡≈◊Õ¥·¥ß aorta



JOURNAL OF SIRIRAJ RADIOLOGY

39

Vol. 1 No. 1 January - June 2014

√».æ≠.  ÿπ—π∑“ ‡™’Ë¬««‘∑¬å

π“∑’À≈—ß®“°‡√‘Ë¡μ√«®®–æ∫«à“¡’ “√‡¿ —™√—ß ’§ß§â“ßÕ¬Ÿà

„π parenchyma πâÕ¬°«à“√âÕ¬≈– 30 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

§à“ uptake  Ÿß ÿ¥ (30-minute retained cortical activity)

parameter π’È®–π”¡“„™âª√–°Õ∫°“√«‘π‘®©—¬„π°“√μ√«®

captopril renal study

°“√∂à“¬¿“æ‰¥π“¡‘°π“∑’·√°· ¥ßª√‘¡“≥‡≈◊Õ¥

∑’Ë¡“‡≈’È¬ß‰μ ·≈–√Ÿª· ¥ß°“√∑”ß“π°“√∂à“¬¿“æ·∫∫

‰¥π“¡‘°¢Õß‰μ·≈–π”§à“π—∫«—¥ “√‡¿ —™√—ß ’∑’Ë‰μ∑—Èß

 Õß¢â“ßμ—Èß·μà‡√‘Ë¡μâπ®π ‘Èπ ÿ¥°“√μ√«®¡“«“¥‡ªìπ

°√“ø∑’Ë· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß‡«≈“ (·°ππÕπ) °—∫

ª√‘¡“≥°—¡¡—πμ√—ß ’„π‰μ (·°πμ—Èß) ‚¥¬°√“ø∑’Ë‰¥â‡√’¬°«à“

renogram curve „π∫“ß§√—Èß‡√’¬°«à“ renal time-activity

curve ´÷Ëßª°μ‘¡’≈—°…≥–·∫àßÕÕ°‡ªìπ 3 ™à«ß¥—ß√Ÿª∑’Ë 5

1. Vascular phase (≈Ÿ°»√ ’‡À≈◊Õß) ¡’√–¬–‡«≈“ —Èπ

¡“°ª√–¡“≥ 30-60 «‘π“∑’‡ªìπ™à«ß∑’Ë°√“ø¡’§«“¡™—π Ÿß

¢÷ÈπÕ¬à“ß√«¥‡√Á«À≈—ß®“°©’¥ “√‡¿ —™√—ß ’´÷Ëß®–∫àß∫Õ°

∂÷ß°“√¡’‡≈◊Õ¥¡“‡≈’È¬ß‰μ

2. Secretory phase À√◊Õ Parenchymal phase (≈Ÿ°

»√¢“«) ‡ªìπ™à«ß∑’Ë°√“ø¡’§«“¡™—π≈¥≈ß®π°√–∑—Ëß∂÷ß®ÿ¥

∑’Ë¡’§«“¡ Ÿß¢Õß°√“ø¡“°∑’Ë ÿ¥´÷Ëß®–‡ÀÁπ‡ªìπ maximal

renal uptake ®“°¿“æ ·°π‡√’¬°«à“ maximal renal acti-

vity À√◊Õ Tmax (§◊Õ‡«≈“μ—Èß·μà©’¥¬“®π∂÷ß®ÿ¥ Ÿß ÿ¥¢Õß

°√“ø) ´÷Ëßª°μ‘®–„™â‡«≈“π“πª√–¡“≥ 3-5 π“∑’À≈—ß

®“°©’¥ “√‡¿ —™√—ß ’ §«“¡™—π¢Õß°√“ø„π™à«ßπ’È®–∫àß

∫Õ°∂÷ß°“√∑”ß“π¢Õß‰μ ∂â“‰μ “¡“√∂∑”ß“π‰¥â¥’æ∫

«à“‡ âπ°√“ø¡’§«“¡™—π Ÿß

3. Excretory À√◊Õ Washout phase (≈Ÿ°»√ ’·¥ß)

‡ªìπ™à«ß®“°°√“ø¡’§«“¡ Ÿß≈¥≈ßÕ¬à“ß√«¥‡√Á«„π

≈—°…≥–‡«â“≈ß √–¬–‡«≈“∑’Ë “√‡¿ —™√—ß ’„π‰μ≈¥≈ß§√÷Ëß

Àπ÷Ëß‡√’¬°«à“ T-half (T1/2) ´÷Ëß®–¡’§à“ª√–¡“≥ 7-10 π“∑’

√Ÿª∑’Ë 4 °“√∂à“¬¿“æ‰¥π“¡‘°μàÕ¡“Õ’° 30 π“∑’ · ¥ß°“√∑”ß“π¢Õß‰μ®–æ∫ª√‘¡“≥√—ß ’„π‰μ Õß¢â“ß™—¥‡®πÕ¬à“ß ¡Ë”‡ ¡Õ

„π¿“æ°“√μ√«®√–¬–·√° μàÕ¡“®–æ∫ “√‡¿ —™√—ß ’¢—∫ÕÕ°®“°‰μ∑”„Àâª√‘¡“≥ “√‡¿ —™√—ß ’„π‰μ≈¥≈ß·≈–æ∫

 “√‡¿ —™√—ß ’„π°√–‡æ“–ªí  “«–

√Ÿª∑’Ë 5 °√“ø renogram ª°μ‘



«“√ “√√—ß ’«‘∑¬“»‘√‘√“™

40

ªï∑’Ë 1 ‡≈à¡∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2557

Renal Imaging in Nuclear Medicine

À≈—ß®“°©’¥ “√‡¿ —™√—ß ’

®“°§«“¡™—π¢Õß Secretory phase À√◊Õ Parenchy-

mal phase  “¡“√∂§”π«≥À“§à“ GFR, ERPF ·≈– MAG3

clearance ¢÷Èπ°—∫ “√‡¿ —™√—ß ’∑’Ë„™â‚¥¬Õ“»—¬‚ª√·°¡

§Õ¡æ‘«‡μÕ√å ∑”„Àâ “¡“√∂À“§à“ GFR, ERPF ·≈– MAG3

clearance ¢Õß‰μ·μà≈–¢â“ß·≈–§”π«≥√âÕ¬≈–°“√

∑”ß“π¢Õß‰μ·μà≈–¢â“ß·≈– “¡“√∂‡ª√’¬∫‡∑’¬∫‰μ¢â“ß

‰Àπ∑”ß“π¥’°«à“

°“√·ª≈º≈°“√μ√«® ·°ππ—Èπ®–Õ“»—¬∑—Èß¿“æ∑’Ë

‰¥â®“°°“√∂à“¬¿“æ ·°π·≈–°√“ø renogram √à«¡°—π

‡ ¡Õ

μ—«™’È«—¥®“°°“√μ√«® renal scan ·≈– renogram

1. §à“ T max ‡«≈“μ—Èß·μà©’¥ “√‡¿ —™√—ß ’®π∂÷ß®ÿ¥

 Ÿß ÿ¥¢Õß°√“ø  “√‡¿ —™√—ß ’ Tc-99m MAG3 À√◊ÕTc-99m

DTPA ª°μ‘¡’§à“ 3-5 π“∑’ ¿“«–∑’Ë “√‡¿ —™√—ß ’§â“ß„π

calyceal À√◊Õ pelvic ∑”„Àâ§à“ T max ¬“«π“π¢÷Èπ·≈–

æ∫«à“§à“ T max ∑’Ëº‘¥ª°μ‘‡¡◊ËÕ¡’§à“¡“°°«à“ 6 π“∑’

2. §à“ T1/2 §◊Õ‡«≈“∑’Ë “√‡¿ —™√—ß ’¢—∫ÕÕ°®“°‰μ

√âÕ¬≈– 50 ¢Õß “√‡¿ —™√—ß ’∑’Ë¥Ÿ¥´÷¡‡¢â“‰ª„π‰μ‰¥â Ÿß ÿ¥

¡’ª√–‚¬™πå„π°“√μ√«® diuretic renogram‚¥¬§à“ª°μ‘

πâÕ¬°«à“ 10 π“∑’· ¥ß«à“∑“ß‡¥‘πªí  “«–‰¡àÕÿ¥μ—π æ∫

«à“ºŸâªÉ«¬∑’Ë¡’∑“ß‡¥‘πªí  “«–Õÿ¥°—Èπ¡’§à“ T1/2 ¡“°°«à“ 20

π“∑’ §à“ T1/2 ∑’ËÕ¬Ÿà√–À«à“ß 15-20 π“∑’· ¥ß«à“∑“ß‡¥‘π

ªí  “«–Õÿ¥μ—π∫“ß à«π

3. §à“Õ—μ√“ à«π 30 min/max activity §◊Õ§à“

Õ—μ√“ à«πª√‘¡“≥√—ß ’∑’Ë‡«≈“ 30 π“∑’μàÕª√‘¡“≥√—ß ’

 Ÿß ÿ¥¡’ª√–‚¬™πå„πºŸâªÉ«¬ renovascular hypertension

‡¡◊ËÕ„™â “√‡¿ —™√—ß ’„π°≈ÿà¡ tubular

4. §à“Õ—μ√“ à«π 30 π“∑’/2-3 π“∑’ „™â„π°“√

ª√–‡¡‘πºŸâªÉ«¬‡ª≈’Ë¬π‰μ·≈–ºŸâªÉ«¬∑“ß‡¥‘πªí  “«–Õÿ¥μ—π

«‘∏’°“√μ√«® Renal cortical imaging

∑”‰¥â‚¥¬°“√∂à“¬¿“æ·∫∫ ·μμ‘° (Static) ¢Õß‰μ

À≈—ß®“°©’¥ “√‡¿ —™√—ß ’ Tc-99m DMSA ‡¢â“∑“ßÀ≈Õ¥

‡≈◊Õ¥¥”‡ªìπ‡«≈“ 2-3 ™—Ë«‚¡ß ∑—Èßπ’È‡æ◊ËÕ„Àâ “√‡¿ —™√—ß ’

∂Ÿ°®—∫Õ¬Ÿà„π‰μ‡ªìπª√‘¡“≥¡“°æÕ ‚¥¬∑—Ë«‰ª®–∂à“¬

¿“æ∑“ß¥â“πÀ≈—ß¥â“πÀπâ“·≈– posterior oblique ¢Õß

‰μ∑—Èß Õß¢â“ß ¥—ß√Ÿª∑’Ë 6

¢âÕ∫àß™’È„π°“√μ√«®

°“√μ√«® Tc-99m DMSA

1. „π°√≥’∑’ËμâÕß°“√∑√“∫¢π“¥ √Ÿª√à“ß·≈–

μ”·Àπàß¢Õß‰μ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π°√≥’∑’Ë ß —¬«à“‰μ

®–¡’§«“¡º‘¥ª°μ‘‚¥¬°”‡π‘¥ ‡™àπ horseshoe kidney ·≈–

ectopic kidney

2. „πºŸâªÉ«¬∑’Ë∑“ß‡¥‘πªí  “«–μ‘¥‡™◊ÈÕ·≈– ß —¬«à“

‡ªìπ pyelonephritis À√◊Õ renal scar

°“√μ√«® Tc-99m DTPA À√◊Õ Tc-99m MAG3

1. ª√–‡¡‘π°“√∑”ß“π¢Õß‰μ„πºŸâªÉ«¬∑’Ë‰μ∑”ß“π‰¡à

¥’ §◊Õ¡’√–¥—∫ BUN ·≈–/À√◊Õ√–¥—∫ creatinine  ŸßÊ ´÷Ëß‰¡à

 “¡“√∂μ√«®‚¥¬ IVP ·≈– “¡“√∂μ√«®¥Ÿ°“√∑”ß“π

¢Õß‰μ∑—Èß Õß¢â“ß‡ª√’¬∫‡∑’¬∫°—π (differential renal func-

tion)

2. ‡æ◊ËÕ screening ºŸâªÉ«¬∑’Ë ß —¬«à“‡ªìπ renovascu-

√Ÿª∑’Ë 6 °“√μ√«® Renal cortical imaging ª°μ‘æ∫ “√‡¿ —™

√—ß ’°√–®“¬μ—« ¡Ë”‡ ¡Õ„π‰μ∑—Èß Õß¢â“ß
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lar hypertension (RVH) ‚¥¬„™â captopril renal scan

3. μâÕß°“√·¬°√–À«à“ß non-obstructed dilatation

¢Õß renal collecting system °—∫ true dilatation ∑’Ë‡°‘¥®“°

mechanical obstruction ·≈–ª√–‡¡‘π·≈–μ‘¥μ“¡¥Ÿ°“√

∑”ß“π¢Õß‰μÀ≈—ß°“√√—°…“„π√“¬∑’Ë∑“ß‡¥‘πªí  “«–

Õÿ¥μ—π‚¥¬„™â diuretic renal scan

4. «‘π‘®©—¬‚√§·∑√°´âÕπÀ≈—ßºà“μ—¥‡ª≈’Ë¬π‰μ

¢âÕ¥’¢Õß°“√μ√«® renal scan §◊Õ “¡“√∂μ√«®„π

ºŸâªÉ«¬∑’Ë‰μ∑”ß“π‰¡à¥’ ·≈– “√‡¿ —™√—ß ’‰¡à¡’º≈∑”„Àâ

°“√∑”ß“π¢Õß‰μ·¬à≈ß

Clinical application

§«“¡æ‘°“√·μà°”‡π‘¥ (Congenital anomaly)

 “¡“√∂„™âμ√«®À“§«“¡º‘¥ª°μ‘∑“ß°“¬«‘¿“§ Õ—π

‡π◊ËÕß¡“®“°§«“¡æ‘°“√·μà°”‡π‘¥μà“ßÊ¢Õß‰μ ‡™àπ ec-

topic kidney, horseshoe kidney À√◊Õ renal agenesis ‰¥â

√Ÿª∑’Ë 7 ºŸâªÉ«¬‡¥Á°À≠‘ßÕ“¬ÿ 1 ªï ª√–«—μ‘¡’‰μ´â“¬¢â“ß‡¥’¬«·≈–

√–∫∫∑“ß‡¥‘πªí  “«–μ‘¥‡™’ÈÕ °“√μ√«® Tc-99m

DMSA §√—Èß·√°æ∫«à“‰μ´â“¬ª°μ‘ ·≈–‰μ¢«“‰¡à¡’

 “√‡¿ —™√—ß ’

√Ÿª∑’Ë 8 ºŸâªÉ«¬‡¥Á°À≠‘ß Õ“¬ÿ 6 ‡¥◊Õπ¡’§«“¡º‘¥ª°μ‘ Hirschsprungûs disease  àßμ√«® Tc-99m DMSA scan ‡π◊ËÕß®“° ß —¬«à“ºŸâ

ªÉ«¬‰¡à¡’‰μ´â“¬®“°°“√μ√«®§≈◊Ëπ‡ ’¬ß ¿“æ°“√μ√«® Tc-99m DMSA æ∫‰μ´â“¬Õ¬Ÿàº‘¥μ”·Àπàß‚¥¬Õ¬Ÿà„πÕÿâß‡™‘ß

°√“π¥â“π¢«“‡Àπ◊ÕμàÕ°√–‡æ“–ªí  “«– (≈Ÿ°»√¢“«)  à«π‰μ¢«“Õ¬Ÿà„πμ”·Àπàßª°μ‘ (≈Ÿ°»√‡∑“)



«“√ “√√—ß ’«‘∑¬“»‘√‘√“™

42

ªï∑’Ë 1 ‡≈à¡∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2557

Renal Imaging in Nuclear Medicine

‚¥¬ “√‡¿ —™√—ß ’∑’Ë„™â„π°“√μ√«®‰¥â·°à°≈ÿà¡ cortical

agents μ—«Õ¬à“ßºŸâªÉ«¬¥—ß√Ÿª∑’Ë 7, 8

Pyelonephritis ·≈– Renal scar

Õÿ∫—μ‘°“√≥å °“√μ‘¥‡™◊ÈÕ∑“ß‡¥‘πªí  “«–„π‡¥Á°æ∫

‰¥â√âÕ¬≈– 1-33,4 ·≈–‡ª≈’Ë¬π·ª≈ß‡ªìπ renal scar ‰¥â

√âÕ¬≈– 645,6

°“√μ‘¥‡™◊ÈÕ„π√–∫∫∑“ß‡¥‘πªí  “«– à«π„À≠à¡’

 “‡Àμÿ®“°‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëæ∫‰¥â∫àÕ¬§◊Õ E. coli, Proteus

·≈– Klebsiella ®“°°“√μ‘¥‡™◊ÈÕ∑“ß°√–· ‡≈◊Õ¥ À√◊Õ‡°‘¥

®“° ascending infection æ∫«à“ºŸâªÉ«¬ high grade

vesicoureteral reflux ¡’‚Õ°“ ‡°‘¥ renal scar  Ÿß°«à“ºŸâªÉ«¬

low grade vesicoureteral reflux ºŸâªÉ«¬ª√–¡“≥√âÕ¬≈–

50 æ∫«à“‡°‘¥ pyelonephritis ‚¥¬∑’Ë‰¡à¡’ reflux √à«¡¥â«¬

‚¥¬„πºŸâªÉ«¬°≈ÿà¡π’È§“¥«à“ bacterial virulence factors

Õ“®®–‡ªìπ “‡Àμÿ∑’Ë°àÕ„Àâ‡°‘¥‚√§‡™◊ÈÕ·∫§∑’‡√’¬ ºŸâªÉ«¬

∑’Ë∑“ß‡¥‘πªí  “«–º‘¥ª°μ‘ ¡’º≈∑”„Àâªí  “«–À¬ÿ¥π‘Ëß

æ∫«à“¡’Õÿ∫—μ‘°“√≥å°“√μ‘¥‡™◊ÈÕ Ÿß °“√μ‘¥‡™◊ÈÕ„π√–∫∫

∑“ß‡¥‘πªí  “«–‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√‡°‘¥ renal scar

¡’º≈∑”„Àâ‡°‘¥¿“«–·∑√°´âÕπ§«“¡¥—π‚≈À‘μ Ÿß pro-

teinuria ·≈–‰μ«“¬‰¥â °“√«‘π‘®©—¬¿“«–μ‘¥‡™◊ÈÕ„π√–∫∫

∑“ß‡¥‘πªí  “«–·≈–„Àâ°“√√—°…“ “¡“√∂ªÑÕß°—π°“√‡°‘¥

renal scar

Pathophysiology ¢Õß°“√‡°‘¥ Pyelonephritis

‡°‘¥®“°°“√∑’Ë¡’ tubulo-interstitial inflammation/pus

formation √à«¡°—∫ renal microcirculation ≈¥≈ßÕ—π‡π◊ËÕß

¡“®“°°“√¡’ pressure compression μàÕ glomeruli, small

peritubular capillaries ·≈– vasa rectae ‚¥¬ interstitial

edema ´÷Ëß®–‡ªìπº≈∑”„Àâ¡’ renal ischemia

‚¥¬ à«π„À≠à·≈â« acute pyelonephritis ‡¡◊ËÕ‰¥â√—∫

°“√√—°…“·≈â«®–‰¡à‡ªìπ renal scar μ“¡¡“ ·μà„πºŸâªÉ«¬

∑’Ë¡’∑“ß‡¥‘πªí  “«–º‘¥ª°μ‘ Õ“∑‘‡™àπ neurogenic bladder

À√◊Õ posterior urethral valves ¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥ renal

scar „π¿“¬À≈—ß °“√‡°‘¥ renal scar ¡’§«“¡ ”§—≠

‡π◊ËÕß®“°‡ªìπ “‡Àμÿ¢Õß§«“¡¥—π‚≈À‘μ Ÿß·≈–‰μ«“¬

‚¥¬ºŸâªÉ«¬ renal scar ¡’‚Õ°“ §«“¡¥—π‚≈À‘μ Ÿß √âÕ¬≈–

6-13 ·≈–¡’‚Õ°“ ‰μ«“¬√âÕ¬≈– 5-107

¥—ßπ—Èπ°“√„Àâ°“√«‘π‘®©—¬·≈–°“√√—°…“ acute pyelo-

nephritis ∑’Ë∂Ÿ°μâÕß·≈–√«¥‡√Á«®÷ß¡’§«“¡ ”§—≠·≈–

 “¡“√∂ªÑÕß°—π·≈–≈¥°“√‡°‘¥ renal scar „πºŸâªÉ«¬‡¥Á°

‰¥â

≈—°…≥–√Õ¬‚√§®“°°“√μ√«® Cortical scinti-
graphic „π pyelonephritis ·≈– renal scar

≈—°…≥–√Õ¬‚√§ Tc-99m DMSA „π pyelonephritis

æ∫ “√‡¿ —™√—ß ’≈¥≈ß„π renal cortex ¡’√Ÿª√à“ß wedge

shape ·≈–‰μ‰¡àÀ¥μ—« æ∫√Õ¬‚√§‡¥’¬« À√◊ÕÀ≈“¬√Õ¬

‚√§„π‰μ¢â“ß‡¥’¬«À√◊Õ‰μ∑—Èß Õß¢â“ß À√◊Õæ∫¡’√Õ¬‚√§

∑—Ë«Ê‰ª “√‡¿ —™√—ß ’ – ¡≈¥≈ßÀ√◊Õ‰¡à¡’ ‡π◊ËÕß®“° proxi-

mal tubule ∑’Ë°“√Õ—°‡ ∫π—Èπ¡’°“√®—∫ “√‡¿ —™√—ß ’≈¥≈ß

À√◊Õ‰¡à®—∫ “√‡¿ —™√—ß ’‡≈¬‚¥¬¢π“¥‰μÕ“®ª°μ‘À√◊Õ

„À≠à¢÷Èπ°Á‰¥â

°“√μ√«® Tc-99m DMSA ‡ªìπ gold standard „π

°“√«‘π‘®©—¬ renal scar ≈—°…≥–‡©æ“–∑’Ëæ∫§◊Õ¡’√Õ¬‚√§

∑’Ë¥Ÿ¥®—∫ “√‡¿ —™√—ß ’≈¥≈ß ¢Õ∫‡¢μ™—¥∑’Ë¡’≈—°…≥–

wedge shape, thinning À√◊Õ flattening ¢Õß cortex Õ“®

æ∫ volume loss ´÷Ëß‡ªìπ‰¥â∑—Èß·∫∫ focal À√◊Õ global

À√◊Õ‰μ¡’¢π“¥‡≈Á°‰¡à “¡“√∂·¬°√Õ¬‚√§ pyelonephritis

ÕÕ°®“°√Õ¬‚√§ renal scar ‰¥â§«√μ√«®¿“¬À≈—ß°“√

μ‘¥‡™◊ÈÕ 6 ‡¥◊Õπ ‡æ◊ËÕ°“√ª√–‡¡‘π renal scar8

°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√μ√«® Tc-99m DMSA °—∫

°“√μ√«®§≈◊Ëπ‡ ’¬ß„π°“√«‘π‘®©—¬ renal scar ‚¥¬

®”·π°μ“¡§«“¡√ÿπ·√ß vesicoureteral reflux9 ¥—ßμ“√“ß

∑’Ë 4

®“°μ“√“ß· ¥ß„Àâ‡ÀÁπ«à“°“√μ√«® Tc-99m DMSA

¡’§«“¡‰«¡“°°«à“ °“√μ√«®§≈◊Ëπ‡ ’¬ß„π°“√«‘π‘®©—¬ re-

nal scar ·≈–Õÿ∫—μ‘°“√≥å°“√‡°‘¥ renal scar æ∫‰¥â Ÿß„π
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μ“√“ß∑’Ë 4 §«“¡ “¡“√∂„π°“√«‘π‘®©—¬ Renal scar ‡ª√’¬∫‡∑’¬∫°“√μ√«® Tc-99m DMSA °—∫°“√μ√«®§≈◊Ëπ‡ ’¬ß

§«“¡√ÿπ·√ß vesicoureteral reflux (√âÕ¬≈–)
§«“¡ “¡“√∂„π°“√«‘π‘®©—¬ Renal scar

Low (I-II) Mid (III) High (IV-V) √«¡

Tc-99m DMSA 47 46 76 57

°“√μ√«®§≈◊Ëπ‡ ’¬ß 30 27 50 34

√Ÿª∑’Ë 9 ºŸâªÉ«¬‡¥Á°À≠‘ßÕ“¬ÿ 3 ªï‡§¬¡’ª√–«—μ‘ ∑“ß‡¥‘π

ªí  “«–μ‘¥‡™◊ÈÕ 2 ªï°àÕπ·≈–‰¥â√—∫°“√√—°…“¥â«¬¬“

Bactrim °“√μ√«® Tc -99m DMSA æ∫¡’√Õ¬‚√§∑’Ë

 “√‡¿ —™√—ß ’≈¥≈ß∑’Ë‰μ´â“¬¥â“π≈à“ß∑’Ë¡’√Ÿª√à“ß

wedge shape √Õ¬‚√§‡¥’¬« ®“°ª√–«—μ‘·≈–º≈°“√

μ√«® Tc -99m DMSA · ¥ß«à“ªìπ renal scar ∑’Ë‰μ

ấ“¬¥â“π≈à“ß

√Ÿª∑’Ë 10 °“√μ√«® Tc -99m DMSA æ∫¡’√Õ¬‚√§∑’Ë “√‡¿ —™

√—ß ’≈¥≈ß∑’Ë‰μ´â“¬¥â“π≈à“ß∑’Ë¡’√Ÿª√à“ß wedge shape

∑’Ëμ”·Àπàß upper, middle ·≈– lower ¢Õß‰μ´â“¬

 à«π‰μ¢«“ª°μ‘ ≈—°…≥–√Õ¬‚√§π’È‡ªìπ‰¥â∑—Èß pyelo-

nephritis ·≈– renal scar  “¡“√∂·¬°®“°°—π

‰¥â®“°ª√–«—μ‘·≈–°“√μ√«®√à“ß°“¬

ºŸâªÉ«¬∑’Ë¡’§«“¡√ÿπ·√ß vesicoureteral reflux  Ÿß

¿“¬À≈—ß°“√‡°‘¥ pyelonephritis æ∫«à“Õ—μ√“¢Õß

°“√‡°‘¥ resolution ¢Õß defects π—Èπ¢÷Èπ°—∫Õ“¬ÿ‚¥¬®–¡’

resolution §àÕπ¢â“ß™â“„πºŸâªÉ«¬‡¥Á°‡≈Á° °“√μ√«®´È”

§«√®–∑”¿“¬À≈—ß°“√μ‘¥‡™’ÈÕ 6 ‡¥◊Õπ‡æ◊ËÕ¥Ÿ«à“¡’°“√

‡ª≈’Ë¬π‡ªìπ renal scar

Renal failure
§◊Õ ¿“«–∑’Ë√à“ß°“¬‰¡à “¡“√∂§«∫§ÿ¡§«“¡ ¡¥ÿ≈

‰¥â∑”„Àâ‡°‘¥¿“«– azotemia ·≈–‡°‘¥°“√ – ¡¢Õß‡ ’¬

‰π‚μ√‡®π ¡’°“√·∫àß renal failure μ“¡ª√‘¡“≥ªí  “«–

¥—ßπ’È ¿“«– anuric ‡¡◊ËÕ¡’ªí  “«–πâÕ¬°«à“ 50 ¡‘≈≈‘≈‘μ√

μàÕ«—π ¿“«– oliguric ‡¡◊ËÕ¡’ªí  “«–πâÕ¬°«à“ 500

¡‘≈≈‘≈‘μ√μàÕ«—π ¿“«– polyuric ‡¡◊ËÕ¡’ªí  “«–Õ¬Ÿà√–À«à“ß

500-6,000 ¡‘≈≈‘≈‘μ√μàÕ«—π

 “‡Àμÿ renal failure ·∫àß‡ªìπ

- prerenal ‡™àπ fluid loss, fluid sequestration, low

cardiac output, renal artery stenosis
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ª√–‚¬™πå‡æ◊ËÕª√–‡¡‘π°“√∑”ß“π¢Õß‰μ·μà≈–¢â“ß „π

°“√æ¬“°√≥å‚√§æ∫«à“ºŸâªÉ«¬ acute renal failure ∑’Ë¡’§à“

ERPF ¡“°°«à“ 125 ¡‘≈≈‘≈‘μ√/π“∑’·≈–‰μ¥Ÿ¥®—∫ “√

‡¿ —™√—ß ’ª°μ‘ ¡’‚Õ°“ ∑’Ë‰μ “¡“√∂°≈—∫¡“∑”ß“πμ“¡

ª°μ‘À√◊Õ∑”ß“π¥’¢÷ÈπÀ≈—ß°“√√—°…“ ·≈– “¡“√∂À“

 “‡Àμÿ¢Õß‰μ«“¬®“°≈—°…≥–¥—ßμàÕ‰ªπ’È§◊Õ

∑“ß‡¥‘πªí  “«–Õÿ¥μ—π·≈–À≈Õ¥‡≈◊Õ¥·¥ß renal

μ’∫®–°≈à“«„πÀ—«¢âÕμàÕ‰ª

 “‡Àμÿ®“° pre-renal cause ‡™àπ §«“¡¥—π‚≈À‘μμË”

°“√¢“¥πÈ” ®–æ∫‡≈◊Õ¥¡“‡≈’È¬ß‰μª°μ‘ °“√¥Ÿ¥®—∫ “√

‡¿ —™√—ß ’„π‰μÕ¬à“ß ¡Ë”‡ ¡Õ∑—Èß Õß¢â“ß §à“ transit time

¬“« ·≈–°“√¢—∫ “√‡¿ —™√—ß ’ÕÕ°®“°‰μ„™â‡«≈“π“π

°«à“ª°μ‘

 “‡Àμÿ parenchymal disease ‡™àπ glomerulonephri-

tis æ∫ª√‘¡“≥‡≈◊Õ¥≈¥≈ß °“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’„π‰μ

πâÕ¬°«à“ª°μ‘·≈–¡’°“√¢—∫ “√‡¿ —™√—ß ’πâÕ¬≈ß

 “‡Àμÿ®“°‰μ«“¬‡√◊ÈÕ√—ß æ∫ª√‘¡“≥‡≈◊Õ¥≈¥≈ß

√Ÿª∑’Ë 13 °“√μ√«® Tc -99m DMSA æ∫¡’√Õ¬‚√§∑’Ë¡’°“√¥Ÿ¥

®—∫ “√‡¿ —™√—ß ’πâÕ¬°«à“ª°μ‘∑’Ë¡’≈—°…≥– wedge

shape ∑’Ë‰μ 2 ¢â“ß®”π«πÀ≈“¬√Õ¬‚√§ ‡¢â“‰¥â

°—∫√Õ¬‚√§ pyelonephritis À√◊Õ renal scar ¢Õß‰μ

∑—Èß Õß¢â“ß

√Ÿª∑’Ë 11 °“√μ√«® Tc -99m DMSA ºŸâªÉ«¬‡¥Á°™“¬Õ“¬ÿ 2 ªï

æ∫¡’√Õ¬‚√§∑’Ë “√‡¿ —™√—ß ’≈¥≈ß∑’Ë‰μ´â“¬∑’Ë¡’

¢π“¥‡≈Á° ‡¢â“‰¥â°—∫ renal scar  à«π‰μ¢«“ª°μ‘

√Ÿª∑’Ë 12 °“√μ√«® Tc -99m DMSA „πºŸâªÉ«¬‡¥Á°À≠‘ßÕ“¬ÿ

3 ‡¥◊Õπ ¡’ª√–«—μ‘√–∫∫∑“ß‡¥‘πªí  “«–μ‘¥‡™’ÈÕ

À≈“¬§√—Èßæ∫¡’√Õ¬‚√§∑’Ë‰¡à¡’ “√‡¿ —™√—ß ’∑’Ë‰μ

´â“¬∫π·≈–≈à“ß·≈–¢π“¥‰μ´â“¬ª°μ‘‡¢â“‰¥â°—∫

√Õ¬‚√§ pyelonephritis °“√°√–®“¬μ—« “√

‡¿ —™√—ß ’·≈–¢π“¥‰μ¢«“ª°μ‘

- intrarenal ‡™àπ acute tubular necrosis, intersti-

tial, glomerular À√◊Õ small-vessel disease

- postrenal ‡™àπ ∑“ß‡¥‘πªí  “«–Õÿ¥°—Èπ

°“√μ√«® renal scan „πºŸâªÉ«¬ renal failure ¡’
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À√◊Õ¢“¥‡≈◊Õ¥¡“‡≈’È¬ß °“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’„π‰μ

πâÕ¬°«à“ª°μ‘¡“° ·≈–°“√¢—∫ “√‡¿ —™√—ß ’ÕÕ°®“°‰μ

πâÕ¬¡“° √«¡∑—Èß‰μ¡’¢π“¥‡≈Á°

≈—°…≥–¢Õß renal scan „πºŸâªÉ«¬ Renal Fail-

ure:

Acute renal failure ®–¡’≈—°…≥–‡©æ“–§◊Õ¡’ª√‘¡“≥

‡≈◊Õ¥¡“‡≈’È¬ß‰μª°μ‘·≈–°“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’™π‘¥

tubular agents ·μà¢—∫ “√‡¿ —™√—ß ’‰¥â™â“°«à“ª°μ‘‚¥¬¡’

≈—°…≥– rising ¢Õß renogram curve ·≈–¡’§à“ retained

cortical activity ∑’Ë‡«≈“ 30 π“∑’/peak activity „°≈â‡§’¬ß

°—∫√âÕ¬≈– 100 ∂â“μ√«®‚¥¬ glomerular agents ®–æ∫«à“¡’

extraction §àÕπ¢â“ßμË”‚¥¬¢π“¥‰μ∑—Èß Õß¢â“ß®–ª°μ‘¥—ß

√Ÿª∑’Ë 14

Chronic renal failure ®–¡’°“√≈¥≈ß¢Õß renal blood

√Ÿª∑’Ë 14 °“√μ√«® Tc 99mDTPA æ∫«à“ª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ∑—Èß Õß¢â“ß≈¥≈ß‡≈Á°πâÕ¬ (‰μ´â“¬ = ≈Ÿ°»√‡¢’¬« ‰μ¢«“ =

≈Ÿ°»√™¡æŸ) °“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’¢Õß‰μ´â“¬πâÕ¬°«à“ª°μ‘ ( À—«≈Ÿ°»√‡¢’¬«) ·≈–¡’°“√ – ¡ “√‡¿ —™√—ß ’‡¡◊ËÕ

‡«≈“ºà“π‰ª ≈—°…≥–°√“ø renogram ‡ªìπ·∫∫ continue to rise ¡’§à“ T max 28.86 π“∑’ ¬“«°«à“ª°μ‘ ·≈–¡’§à“ 30

min/peak ratio 0.94  Ÿß°«à“ª°μ‘‡¢â“‰¥â°—∫°“«– acute renal failure ‰μ¢«“¥Ÿ¥®—∫ “√‡¿ —™√—ß ’( À—«≈Ÿ°»√™æŸ) ·≈–

°√“ø renogram ª°μ‘ ‚¥¬‰μ´â“¬·≈–‰μ¢«“¡’§à“ GFR 28.86, 60.54 ml/min μ“¡≈”¥—∫
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√Ÿª∑’Ë 15 °“√μ√«® Tc 99m MAG3 „π°“√ª√–‡¡‘π°“√∑”ß“π¢Õß‰μ·μà≈–¢â“ß æ∫«à“‰μ¢«“¡’ª√‘¡“≥‡≈◊Õ¥¡“‡≈’È¬ßπâÕ¬°«à“

ª°μ‘ (®“°°√“øª√‘¡“≥‡≈◊Õ¥ª°μ‘®–¡’§«“¡ Ÿß‡∑à“°—∫À≈Õ¥‡≈◊Õ¥·¥ß‡ âπ°√“ø¢“«) ·≈–°“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’

πâÕ¬°«à“ª°μ‘ ‰μ¡’¢π“¥‡≈Á°°«à“ª°μ‘ °√“ø renogram æ∫«à“§«“¡™—π¢Õß secretory phase ¢Õß‰μ¢«“πâÕ¬°«à“ª°μ‘

· ¥ß«à“‰μ¢«“∑”ß“π‰¡à¥’ ·≈–¡’§à“ MAG3 clearance 77.17 ¡≈./π“∑’  ‚¥¬¡’°“√∑”ß“π√âÕ¬≈– 28.32 · ¥ß«à“‰μ

‡ªìπ chronic renal failure ‰μ´â“¬¡’ª√‘¡“≥‡≈◊Õ¥·≈–°“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’ª°μ‘ °√“ø renogram æ∫«à“ª°μ‘ ·≈–

§à“ MAG3 clearance 195.27 ¡≈./π“∑’ ‚¥¬¡’°“√∑”ß“π√âÕ¬≈– 71.68 æ∫«à“‰μ´â“¬∑”ß“πª°μ‘

flow ·≈– tracer uptake ‡ªìπÕ¬à“ß¡“°∑—Èß°“√μ√«®‚¥¬

„™â tubular ·≈– glomerular agents ‰μ¡—°®–¡’¢π“¥

‡≈Á°≈ß„π end-stage renal failure ®–æ∫‡æ’¬ß·§à faint ac-

tivity ®“° vascular background ‡∑à“π—Èπ·≈– renogram curve

®–¡’≈—°…≥–‡©æ“–§◊Õ‡ªìπ low flat curve

°“√μ√«® renal scan πÕ°®“°®– “¡“√∂ª√–‡¡‘π

¥Ÿ°“√∑”ß“π¢Õß‰μ·μà≈–¢â“ß‡ª√’¬∫‡∑’¬∫°—π·≈â«¬—ß¡’

ª√–‚¬™πå„π°“√μ‘¥μ“¡¥Ÿ°“√∑”ß“π¢Õß‰μÀ≈—ß°“√

√—°…“‰¥â¥â«¬

Renovascular hypertension

Renovascular hypertension (RVH) §◊Õ‚√§§«“¡¥—π

‚≈À‘μ Ÿß∑’Ë¡’º≈¡“®“°‚√§À≈Õ¥‡≈◊Õ¥¢Õß‰μμ’∫‡ªìπ

 “‡Àμÿ¢Õß hypertension ‡æ’¬ß√âÕ¬≈– 0.5-3 ¢ÕßºŸâªÉ«¬
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√Ÿª∑’Ë 16 °“√μ√«® Tc 99m DTPA „π°“√ª√–‡¡‘π°“√∑”ß“π¢Õß‰μ·μà≈–¢â“ß æ∫«à“ ‰μ∑—Èß Õß¢â“ß¡’ª√‘¡“≥‡≈◊Õ¥·≈–°“√¥Ÿ¥

®—∫ “√‡¿ —™√—ß ’πâÕ¬°«à“ª°μ‘ ·≈–‰μ∑—Èß Õß¢â“ß¡’¢π“¥‡≈Á° °√“ø renogram æ∫«à“§«“¡™—π¢Õß second phase

¢Õß‰μ∑—Èß Õß¢â“ßπâÕ¬°«à“ª°μ‘ · ¥ß«à“‰μ∑”ß“π‰¡à¥’·≈–‰μ´â“¬∑”ß“π·¬à°«à“‰μ¢«“ ·≈–§à“ GFR ·≈– °“√

∑”ß“π¢Õß‰μ ấ“¬·≈–‰μ¢«“√âÕ¬≈– 22.17, 31.42 ¡≈./π“∑’ 41.48, 58.52 μ“¡≈”¥—∫· ¥ß«à“‰μ∑—Èß Õß¢â“ßÕ¬Ÿà„π¿“«–

chronic renal failure

§«“¡¥—π‚≈À‘μ Ÿß∑—ÈßÀ¡¥10,11 °“√«‘π‘®©—¬¡’§«“¡ ”§—≠

‡π◊ËÕß®“° “¡“√∂√—°…“‰¥â¥â«¬°“√¢¬“¬À≈Õ¥À≈Õ¥‡≈◊Õ¥

 “‡Àμÿ¢Õß Renovascular Hypertension

¡’‰¥âÀ≈“¬ “‡Àμÿ ·μà∑’Ëæ∫‰¥â∫àÕ¬Ê ¡’Õ¬Ÿà 2  “‡Àμÿ

¥—ßμ“√“ß∑’Ë 5

 “‡ÀμÿÕ◊Ëπ∑’Ëæ∫‰¥âπâÕ¬‰¥â·°à renal artery aneurysm,

thrombosis, embolic disease, arteritis, renal artery injury

·≈– renal artery hypoplasia ∑’Ë‡ªìπ¡“·μà°”‡π‘¥

ªí®®—¬∑’Ë∑”„Àâ§‘¥∂÷ß renovascular hypertension „π

°≈ÿà¡ºŸâªÉ«¬§«“¡¥—π‚≈À‘μ Ÿß‰¥â·°à

ª√–«—μ‘

1. ºŸâªÉ«¬Õ“¬ÿπâÕ¬°«à“ 20 ªï ·≈–¡“°°«à“ 60 ªï ·≈–

‰¡à¡’ª√–«—μ‘§√Õ∫§√—«

2. Diastolic blood pressure  Ÿß°«à“ 95 mm Hg„π
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√Ÿª∑’Ë 17 °“√μ√«® Tc-99m DTPA „π°“√ª√–‡¡‘π°“√∑”ß“π¢Õß‰μ·μà≈–¢â“ß æ∫«à“‰μ´â“¬¡’ª√‘¡“≥‡≈◊Õ¥·≈–°“√¥Ÿ¥®—∫ “√
‡¿ —™√—ß ’πâÕ¬°«à“ª°μ‘ ‰μ¢«“¡’ª√‘¡“≥‡≈◊Õ¥·≈–°“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’§àÕπ¢â“ßª°μ‘ ·≈–‰μ∑—Èß Õß¢â“ß¡’¢π“¥
‡≈Á°°«à“ª°μ‘ °√“ø renogram æ∫«à“§«“¡™—π¢Õß secretory phase ¢Õß‰μ´â“¬πâÕ¬°«à“ª°μ‘¡“°  à«π‰μ¢«“πâÕ¬
°«à“ª°μ‘‡≈Á°πâÕ¬ · ¥ß«à“‰μ´â“¬∑”ß“π‰¡à¥’·≈–‰μ¢«“∑”ß“π≈¥≈ß‡≈Á°πâÕ¬ §à“ GFR ·≈–°“√∑”ß“π¢Õß‰μ´â“¬
·≈–‰μ¢«“√âÕ¬≈– 19.35, 44.14 ¡≈./π“∑’ 30.48, 68.52 μ“¡≈”¥—∫

μ“√“ß∑’Ë 5  “‡Àμÿ¢Õß renovascular hypertension

§«“¡™ÿ° Õ“¬ÿ
 “‡Àμÿ μ”·Àπàß °“√æ¬“°√≥å‚√§

(√âÕ¬≈–) (ªï)

Atherosclerosis 65 > 50 Proximal 2 cm Progression in one-half of cases, often to total occlusion
Intimal FMD 1-2 5-25 Middle main renal artery Progression in most cases; dissection or

or branches thrombosis common
Medial FMD 30 25-30 Distal main renal artery Progression in one-third of cases; dissection or

or branches thrombosis rare
Periarterial FMD 1-2 15-30 Middle to distal main renal Progression in most cases; dissection or

artery or branches thrombosis common

FMD = fibromuscular dysplasia
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ºŸâªÉ«¬∑’Ë¡’ª√–«—μ‘‡§¬‰¥â√—∫¬“≈¥§«“¡¥—π‚≈À‘μ¡“°°«à“

À√◊Õ‡∑à“°—∫ 3 ™π‘¥

3. Accelerated hypertension

4. Sudden loss of previous hypertension control

5. ¡’§«“¡¥—π‚≈À‘μ Ÿß√à«¡°—∫‰μ∑”ß“π‰¡à¥’∑’Ë‰¡à

∑√“∫ “‡Àμÿ

6. ‰μ∑”ß“π‰¡à¥’¿“¬À≈—ß‰¥â√—∫¬“ captopril

°“√μ√«®√à“ß°“¬

1. Abdominal bruit

2. Angiospastic retinography, hemorrhage À√◊Õ exu-

date

3. À≈Õ¥‡≈◊Õ¥ carotid, coronary μ’∫

Pathophysiology ¢Õß renovascular hypertension

„π¿“«–μ’∫ renal artery ·§∫ª√–¡“≥√âÕ¬≈– 60-

√Ÿª∑’Ë 18 °“√μ√«® Tc-99m MAG3 æ∫«à“‰μ∑—Èß Õß¢â“ß¡’‡≈◊Õ¥¡“‡≈’È¬ßπâÕ¬¡“°  —ß‡°μ®“°§«“¡ Ÿß¢Õß°√“ø blood flow πâÕ¬

°«à“À≈Õ¥‡≈◊Õ¥·¥ß aorta Õ¬à“ß™—¥‡®π °“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’¢Õß‰μ∑—Èß Õß¢â“ßπâÕ¬°«à“ª°μ‘·≈–¡’¢π“¥‡≈Á° °√“ø

renogram ‰¡àæ∫ secretory phase · ¥ß«à“‰μ∑—Èß Õß¢â“ß∑”ß“π‰¡à¥’ ‚¥¬¡’§à“ MAG3 clearance ‰μ´â“¬·≈–‰μ¢«“

25.81, 21.31 ¡≈./π“∑’ · ¥ß∂÷ß¿“«– chronic renal failure
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§ÿ≥ ¡∫—μ‘‡ªìπ systemic vasoconstrictor ·≈–∑”„Àâ

ºŸâªÉ«¬¡’§«“¡¥—π‚≈À‘μ Ÿß∑’Ë√–¥—∫‰μ angiotensin II ®–∑”„Àâ

postglomerular À¥μ—« (efferent) arterioles ‡æ◊ËÕ√—°…“

§«“¡¥—π‚≈À‘μ„π glomerular ∑”„Àâ§à“ GFR ª°μ‘ ¥—ß√Ÿª

∑’Ë 19

À≈—°°“√μ√«® captopril renal scan

¬“„π°≈ÿà¡ Angiotensin converting enzyme inhibi-

tors (ACE inhibitors) Õ“∑‘‡™àπ captopril ·≈– enalapril

®–ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß‰¡à„Àâ angiotensin I ‡ª≈’Ë¬π‡ªìπ angio-

tensin II ¥—ßπ—ÈπºŸâªÉ«¬∑’Ë¡’ compensated renal artery stenosis

‡¡◊ËÕ√—∫ª√–∑“π¬“°≈ÿà¡π’È·≈â«®–‰¡à “¡“√∂√—°…“√–¥—∫

GFR ‰«â‰¥âμàÕ‰ª®÷ß∑”„Àâ¡’°“√°√ÕßÀ√◊Õ‰μ∑”ß“π≈¥≈ß

(¥—ß√Ÿª∑’Ë ¿“æ C) °“√μ√«® captopril renal scan ®–

 “¡“√∂· ¥ß¿“«–À≈Õ¥‡≈◊Õ¥·¥ß renal μ’∫ ®π¡’º≈

μàÕ°“√¢“¥‡≈◊Õ¥¢Õß‰μ‚¥¬®–Õ“»—¬°“√‡ª√’¬∫‡∑’¬∫

≈—°…≥– renography °àÕπ·≈–À≈—ß„Àâ¬“ captopril ‚¥¬

„πºŸâªÉ«¬ renal artery stenosis ¡’‰μ∑”ß“π‰¡à¥’À≈—ß„Àâ¬“

captopril ≈—°…≥–∑’Ë®–æ∫®“°°“√μ√«®π—Èπ¢÷Èπ°—∫ sever-

ity ·≈– duration ¢Õß°“√‡°‘¥æ¬“∏‘ ¿“æπ—Èπ

°“√‡μ√’¬¡ºŸâªÉ«¬°àÕπμ√«®

1. ß¥Õ“À“√Õ¬à“ßπâÕ¬ 4 ™—Ë«‚¡ß°àÕπμ√«®‡æ◊ËÕ„Àâ

°√–‡æ“–Õ“À“√«à“ß™à«¬‡æ‘Ë¡°“√¥Ÿ¥´÷¡¬“ captopril

2. ¬“§«“¡¥—π‚≈À‘μ Ÿß∑’ËμâÕßß¥°àÕπμ√«®

- Diuretics :§«√ß¥¬“ 48 ™—Ë«‚¡ß°àÕπμ√«®

- Calcium antagonists*·≈–¬“§«“¡¥—π‚≈À‘μ

 Ÿßμ—«Õ◊ËπÊ §«√®–ß¥¬“ 1 §◊π°àÕπμ√«®

*Afferent arteriolar tone ®–∂Ÿ°§«∫§ÿ¡‚¥¬

ª√‘¡“≥¢Õß·§≈‡´’Ë¬¡∑’Ë‡¢â“ Ÿà smooth muscle cells ·≈–

Õ“®®–∂Ÿ°¬—∫¬—Èß‚¥¬ calcium channel blockers (nifedipine

·≈– verapamil) ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë‰¥â√—∫ calcium antago-

nists Õ“®®–„Àâº≈°“√μ√«®‡ªìπº≈∫«°≈«ß‰¥â ‚¥¬®–

æ∫«à“¡’≈—°…≥–‡©æ“–¢Õß bilateral symmetric decreased

renal function

- À¬ÿ¥¬“ short acting ACE inhibitors Õ¬à“ßπâÕ¬

√Ÿª∑’Ë 19 º≈°“√μ’∫¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß renal μàÕ°“√°√Õß

¢Õß‰μ ¿“æ A ¿“«–ª°μ‘ ¿“æ B ‡¡◊ËÕÀ≈Õ¥‡≈◊Õ¥

renal μ’∫ ∑”„Àâ¡’°“√À≈—Ëß renin ∑”„Àâ‡°‘¥°“√ √â“ß

angiotensin II ∑”„Àâμ’∫ postglomerular (efferent)

arterioles °“√°√Õß (GFR) ª°μ‘ ¿“æ C ‡¡◊ËÕ

À≈Õ¥‡≈◊Õ¥ afferent renal μ’∫ ·≈–ºŸâªÉ«¬‰¥â√—∫¬“

angiotensin converting enzyme inhibitor (ACEI)

∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ efferent renal ‰¡àμ’∫ ‡π◊ËÕß®“°

‰¡à¡’°“√ √â“ß angiotensin II §à“ GFR ®÷ß≈¥≈ß

70 ¢Õß™àÕß¿“¬„πÀ≈Õ¥‡≈◊Õ¥·¥ß renal ®–∑”„Àâ·√ß

¥—π„π preglomerular (afferent) arteriole ≈¥≈ß ¡’º≈

∑”„Àâ§à“ GFR ≈¥≈ß·≈–∑”„Àâ‡°‘¥°“√¢“¥‡≈◊Õ¥¡“‡≈’È¬ß

‰μ √à“ß°“¬¡’°“√μÕ∫ πÕß‚¥¬¡’°“√°√–μÿâπ°“√À≈—Ëß re-

nin ®“° juxtaglomerular apparatus ·≈– renin ∑’Ë∂Ÿ°

À≈—ËßÕÕ°¡“π—Èπ®–‡ª≈’Ë¬π angiotensin „Àâ‡ªìπ angiotensin

I ´÷Ëß®–∂Ÿ°‡Õπ‰´¡å angiotensin converting enzyme (ACE)

‡ª≈’Ë¬π‡ªìπ angiotensin II ∑’ËªÕ¥ angiotensin II π’È¡’
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48-72 ™—Ë«‚¡ß°àÕπμ√«® ·≈– long acting ACE inhibitors

Õ¬à“ßπâÕ¬ 7 «—π

3. ºŸâªÉ«¬§«√Õ¬Ÿà„π¿“«– well hydration ‚¥¬

·π–π”„ÀâºŸâªÉ«¬¥◊Ë¡πÈ” 500-1,000 ¡≈. (10 ml/kg) À√◊Õ

Õ“®„Àâ IV fluid °àÕπμ√«®

‡∑§π‘§„π°“√μ√«®

«‘∏’°“√μ√«®∑’Ë‡ªìπ∑’Ëπ‘¬¡∑”°—π„πªí®®ÿ∫—π‰¥â·°à°“√

μ√«®·∫∫ 2 «—π‚¥¬®–μ√«® captopril renal scan °àÕπ

‚¥¬„ÀâºŸâªÉ«¬√—∫ª√–∑“π¬“ captopril ¢π“¥ 25-50

¡‘≈≈‘°√—¡°àÕπμ√«® ·°π‰μª√–¡“≥ 1 ™—Ë«‚¡ß∂â“º≈

captopril renal scan ª°μ‘∂◊Õ«à“°“√μ√«®π—Èπ„Àâº≈≈∫

·≈–ºŸâªÉ«¬‰¡à®”‡ªìπμâÕß∑” baseline renal scan Õ’°·μà

∂â“º≈∑’Ë‰¥â®“°°“√μ√«® captopril renal scan º‘¥ª°μ‘

®–μ√«® baseline renal scan „π«—πμàÕ¡“ ‡æ◊ËÕπ”º≈∑’Ë‰¥â

¡“‡ª√’¬∫‡∑’¬∫°—π·≈–∂â“æ∫«à“ baseline renal scan π—Èπ

ª°μ‘®–∂◊Õ«à“°“√μ√«®π—Èπ„Àâº≈∫«°‚¥¬º≈∫«°∑’Ë‰¥â

®“°°“√μ√«®π—Èπ®–∫àß«à“¡’¿“«– renovascular hyperten-

sion ∑’Ë¡’ hemodynamically significant renal artery steno-

sis · ¥ß«à“À≈Õ¥‡≈◊Õ¥·¥ß renal μ’∫¡“°°«à“√âÕ¬≈– 60

- 75

≈—°…≥–∑’Ëæ∫®“°°“√μ√«®∑’Ë∫àß™’È∂÷ß¿“«– renovas-

cular hypertension

ë Split renal function ≈¥≈ß ‰μ¢â“ß∑’Ëº‘¥ª°μ‘

∑”ß“π≈¥≈ß¡“°°«à“√âÕ¬≈– 5 À√◊Õ§à“ Split renal func-

tion ≈¥≈ßÀ≈—ß„Àâ captopril (§à“ª°μ‘¡’§à“√âÕ¬≈– 45-55)

ë  “√‡¿ —™√—ß ’§â“ß„π‰μπ“π°«à“ª°μ‘„π¿“«–∑’Ë¡’

renal artery stenosis ∂÷ß·¡â«à“ GFR ≈¥≈ß À√◊Õ Tc-99m

DTPA  – ¡πâÕ¬≈ß ·μàæ∫«à“ effective renal plasma flow

‰¡à‡ª≈’Ë¬π·ª≈ß Õ¬à“ß¡’π—¬ ”§—≠‡π◊ËÕß®“° tubular cells

¬—ß§ß∑”ß“π¥’Õ¬Ÿà ∑”„Àâ‰μ¬—ß§ß “¡“√∂ – ¡ tubular

agents Õ“∑‘‡™àπ Tc-99m MAG3 ‰¥â ·μà∂÷ßÕ¬à“ß‰√°Áμ“¡

‡π◊ËÕß®“°¡’°“√ √â“ßªí  “«–πâÕ¬≈ß∑”„Àâ “√‡¿ —™√—ß ’

∂Ÿ°¢—∫ÕÕ°®“° renal cortex ‰¥âπâÕ¬≈ß·≈–§ß§â“ßÕ¬Ÿà„π

renal cortex (retained cortical activity in renal parenchyma)

®÷ß∑”„Àâ¡’ prolonged parenchymal transit ¢Õß renal tu-

bular tracers ·≈–¡’§à“ 20-minute retention / peak ratio

¡“°°«à“√âÕ¬≈– 30

ë ¡’ time to peak activity ‡æ‘Ë¡¢÷Èπ¡“°°«à“ 5 π“∑’

À≈—ß®“°„Àâ captopril ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ baseline renal

scan ·≈â« time to peak activity  —Èπ≈ß

°“√μ√«® Tc-99m MAG3 ¡’°“√·∫àß‡ªìπ√–¬–‚√§

¥—ß√Ÿª∑’Ë 20

°“√·ª≈º≈°“√μ√«®

Low probability (Õÿ∫—μ‘°“√≥å < √âÕ¬≈– 10)

‡¡◊ËÕμ√«® post captopril renal scan ª°μ‘ À√◊Õ°“√

μ√«® baseline renal scan º‘¥ª°μ‘·≈â«¥’¢÷Èπ®“°°“√μ√«®

post captopril renal scan (grading renogram ¢Õß post

captopril πâÕ¬°«à“ baseline)

√Ÿª∑’Ë 20 grade ¢Õß renogram „πºŸâªÉ«¬∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ß

renal10 μ’∫
Grade 0 = °√“ø renogram ª°μ‘
Grade 1 = °√“ø renogram ¡’§«“¡º‘¥ª°μ‘‡≈Á°πâÕ¬ ¡’§à“ Tmax ¡“°

°«à“ 5 π“∑’·≈–§à“ 20-minute/peakratio ¡“°°«à“ 0.3
‡¡◊ËÕ„™â “√‡¿ —™√—ß ’ Tc-99m MAG3 ·≈– I-131 OIH

Grade 2 = °√“ø renogram ¡’§à“Tmax ¡“°°«à“ 11 π“∑’·≈–æ∫ ex-
cretory phase (¡’°“√¢—∫ “√‡¿ —™√—ß ’ÕÕ°®“°‰μ‰¥â)

Grade 3 = °√“ø renogram ¡’≈—°…≥– continue to rise ‚¥¬‰¡à¢—∫
 “√‡¿ —™√—ß ’ÕÕ°®“°‰μ

Grade 4 = °√“ø renogram ¡’§«“¡™—π¢Õß parenchymal phase ≈¥
≈ß · ¥ß«à“‰μ∑”ß“π≈¥≈ß ·μà¬—ßæ∫ “√‡¿ —™√—ß ’„π‰μ

Grade 5 = °√“ø renogram ‰¡à¡’§«“¡™—π¢Õß parenchymal phase
·≈–‰¡à¡’ “√‡¿ —™√—ß ’„π‰μ · ¥ß«à“‰μ∑”ß“ππâÕ¬¡“°
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Intermediate probability (Õÿ∫—μ‘°“√≥å < √âÕ¬≈–

50-75)

‡¡◊ËÕμ√«® baseline renal scan º‘¥ª°μ‘·≈â«‰¡à

‡ª≈’Ë¬π·ª≈ß®“°°“√μ√«® post captopril renal scan

High probability (Õÿ∫—μ‘°“√≥å > √âÕ¬≈– 90)

‡¡◊ËÕμ√«® post captopril renal scan ¡’§à“ Tmax ·≈–

30 min/3min ratio º‘¥ª°μ‘¡“°°«à“ baseline renal scan

(grading renogram ¢Õß post captopril ¡“°°«à“ baseline)

μ“¡ª°μ‘·≈â«§à“ 30 minute/peak activity ¡’§à“

πâÕ¬°«à“√âÕ¬≈– 30 À√◊Õ §à“ Tmax πâÕ¬°«à“ 5 π“∑’ „π

captopril renal scan ¡—°®–«‘π‘®©—¬·¬°‚√§À≈Õ¥‡≈◊Õ¥·¥ß

renal μ’∫ÕÕ°‰ª‰¥â·≈–‰¡à¡’§«“¡®”‡ªìπ∑’Ë®–μâÕß∑”

baseline renal scan Õ’°

„π√“¬∑’Ëæ∫«à“§à“ 30 minute/peak activity ∑’Ë‰¥â

®“°°“√μ√«® captopril renal scan π—Èπ¡’§à“ Ÿß°«à“√âÕ¬≈–

30 À√◊Õ §à“ Tmax ¡“°°«à“ 5 π“∑’ ®”‡ªìπμâÕßμ√«®

baseline renal scan ‡æ‘Ë¡‡μ‘¡ °“√‡ª√’¬∫‡∑’¬∫√–À«à“ß

captopril °—∫ baseline renal scan ·≈â«æ∫«à“§à“ 30 minute/

peak activity ‡æ‘Ë¡¢÷ÈπÕ¬à“ßπâÕ¬√âÕ¬≈– 15 ®–Õà“πº≈

«à“À≈Õ¥‡≈◊Õ¥·¥ß renal μ’∫ À√◊Õ¡’§à“ Tmax ¬“«π“π

¢÷Èπ¡“°°«à“ baseline renal scan

„πºŸâªÉ«¬∫“ß√“¬Õ“®æ∫«à“¡’≈—°…≥– rising baseline

renogram ·≈–‰¡à‡ª≈’Ë¬π·ª≈ßÀ≈—ß®“°„Àâ captopril ´÷Ëß

Õ“®æ∫‰¥â„πºŸâªÉ«¬∑’Ë¡’ severe stenosis (¡“°°«à“√âÕ¬≈–

95) ‚¥¬„πºŸâªÉ«¬‡À≈à“π’Èæ∫«à“ renin-angiotensin compen-

sation π—Èπ‰¡à‡æ’¬ßæÕ∑’Ë®– maintain renal perfusion

πÕ°®“°π’È·≈â«Õ“®®–æ∫‰¥â„πºŸâªÉ«¬∑’Ë‡ªìπ acute tubular

necrosis, drug toxicity, interstitial À√◊Õ glomerular neph-

ropathies, complete obstruction ·≈– renal vein thrombo-

sis ¥—ßπ—Èπ§«“¡®”‡æ“–„π°“√«‘π‘®©—¬À≈Õ¥‡≈◊Õ¥·¥ß

renal μ’∫   ”À√—∫≈—°…≥–∑’Ëμ√«®æ∫‡™àππ’È®÷ß‰¡à§àÕ¬¥’

π—°§◊Õ¡’§à“ª√–¡“≥√âÕ¬≈– 50-75 ‡∑à“π—Èπ

°“√»÷°…“¢Õß Setaro JF(12) „πºŸâªÉ«¬ 94 √“¬ ∑’Ë ß —¬

«à“‡ªìπ renovascular hypertension §«“¡ “¡“√∂„π°“√

«‘π‘®©—¬ºŸâªÉ«¬ À≈Õ¥‡≈◊Õ¥·¥ß renal μ’∫ ¥â«¬°“√μ√«®

captopril renal scan ¥—ßμ“√“ß∑’Ë 6

®“°μ“√“ßæ∫«à“°“√μ√«® renal scan ºŸâªÉ«¬∑’Ë‰μ

∑”ß“π‰¡à¥’¡’§à“§«“¡‰«·≈–§à“ NPV πâÕ¬≈ß ·≈–æ∫

«à“°“√μ√«® captopril renal scan ºŸâªÉ«¬∑’Ë√—∫ª√–∑“π

¬“§«“¡¥—π‚≈À‘μ Ÿß¡’º≈μàÕ§«“¡ “¡“√∂„π°“√

«‘π‘®©—¬‚√§ renovascular hypertension ‚¥¬»÷°…“ºŸâªÉ«¬

90 √“¬ ¥—ßμ“√“ß∑’Ë 7

®“°μ“√“ßæ∫«à“ºŸâªÉ«¬∑’Ë√—∫ª√–∑“π¬“ ACEI ¡’º≈

∑”„Àâ§«“¡‰«¢Õß°“√μ√«® captopril renal scan ≈¥≈ß

‚¥¬§«“¡®”‡æ“–‰¡à‡ª≈’Ë¬π·ª≈ß ºŸâªÉ«¬∑’Ë√—∫ª√–∑“π

¬“¢—∫ªí  “«–‰¡à¡’º≈μàÕ§«“¡ “¡“√∂„π°“√«‘π‘®©—¬

μ“√“ß∑’Ë 6 §«“¡ “¡“√∂„π°“√«‘π‘®©—¬ºŸâªÉ«¬ renovascular hypertension ¥â«¬°“√μ√«® captopril renal scan

°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’ renal °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à¡’ renal
ºŸâªÉ«¬ artery stenosis artery stenosis

+ - + - §«“¡‰« §«“¡®”‡æ“– PPV NPV
(√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–)

∑—ÈßÀ¡¥ 40 4 3 47 91 94 93 92

‰μ∑”ß“π‰¡à¥’* 20 3 1 14 87 93 95 82

*§à“ serum creatinine 21.5 mg/dl ¡’ºŸâªÉ«¬ 38 √“¬
+ = °“√μ√«® captopril renal scan „Àâº≈∫«° - = °“√μ√«® captopril renal scan „Àâº≈≈∫
PPV = Position predictive value
NPV = Negative predictive value
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renal artery stenosis

°“√»÷°…“°“√μ√«® captopril renal scan „π°“√

æ¬“°√≥å°“√À“¬®“°§«“¡¥—π‚≈À‘μ Ÿß¥â«¬°“√√—°…“

¥â«¬°“√¢¬“¬À≈Õ¥‡≈◊Õ¥ ¥—ßμ“√“ß∑’Ë 8

®“°μ“√“ßæ∫«à“ºŸâªÉ«¬∑’ËμÕ∫ πÕßμàÕ°“√μ√«®

captopril renal scan („Àâº≈∫«°) ¡’‚Õ°“ À“¬®“°§«“¡

¥—π‚≈À‘μ Ÿß¿“¬À≈—ß√—°…“¥â«¬°“√¢¬“¬À≈Õ¥‡≈◊Õ¥

√âÕ¬≈– 83.33  Ÿß°«à“ºŸâªÉ«¬∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√μ√«®

captopril renal scan √âÕ¬≈– 18.75 Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘ (p>0.0004).

Prognostic Value ¢Õß captopril renal scan :

°“√μ√«® captopril renal scan ¡’ª√–‚¬™πå„π°“√

«‘π‘®©—¬·≈–æ¬“°√≥å«à“ºŸâªÉ«¬À≈Õ¥‡≈◊Õ¥·¥ß renal μ’∫

√“¬„¥ “¡“√∂‰¥âº≈¥’„π°“√√—°…“¥â«¬°“√¢¬“¬‡ âπ

À≈Õ¥‡≈◊Õ¥ ‚¥¬∑’Ë°“√μ√«® captopril renal scan ‡ªìπ

∫«°· ¥ß«à“°“√√—°…“ revascularization À≈Õ¥‡≈◊Õ¥‰μ

 “¡“√∂≈¥§«“¡¥—π‚≈À‘μ‰¥â °“√∑’Ë‰¡àæ∫«à“ renal func-

tion ‡ª≈’Ë¬π·ª≈ß À≈—ß®“°„Àâ captopril „πºŸâªÉ«¬∑’Ë∑√“∫

À≈Õ¥‡≈◊Õ¥·¥ß renal μ’∫π—Èπ‡ªìπ ‘Ëß∑’Ë∫àß‰¥â«à“ºŸâªÉ«¬√“¬

π—Èπ®–‰¡àμÕ∫ πÕßμàÕ°“√∑” angioplasty À√◊Õ°“√

ºà“μ—¥¢¬“¬À≈Õ¥‡≈◊Õ¥

º≈∫«°≈«ß¢Õß°“√μ√«® captopril renal scan æ∫

‰¥â„π¿“«–μàÕ‰ªπ’È dehydration, radiotracer extravasation

‰μ∑”ß“π‰¡à¥’ ∑“ß‡¥‘πªí  “«–Õÿ¥μ—π „π°√–‡æ“–

ªí  “«–¡’ªí  “«–®”π«π¡“° À√◊ÕºŸâªÉ«¬¡’§«“¡¥—π

‚≈À‘μμË”¢≥–μ√«®

º≈≈∫≈«ß¢Õß°“√μ√«® captopril renal scan æ∫

‰¥â„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ ACE inhibitors Õ¬à“ßμàÕ‡π◊ËÕß

ºŸâªÉ«¬∑’Ë¡’‡ âπÀ≈Õ¥‡≈◊Õ¥·¥ß renal μ’∫∑—Èß Õß¢â“ß

°“√μ√«® captopril renal scan ¡’ª√–‚¬™πå„π°“√

«‘π‘®©—¬ºŸâªÉ«¬§«“¡¥—π‚≈À‘μ Ÿß®“°‡ âπÀ≈Õ¥‡≈◊Õ¥·¥ß

renal μ’∫·≈–„π°“√μ√«®§—¥°√ÕßºŸâªÉ«¬√“¬„¥∑’Ë√—°…“

¥â«¬«‘∏’ revascularization  “¡“√∂√—°…“ºŸâªÉ«¬‰¥âº≈¥’

‡π◊ËÕß®“°°“√μ√«® captopril renal scan ¡’§«“¡‰«·≈–

μ“√“ß∑’Ë 7 §«“¡ “¡“√∂„π°“√«‘π‘®©—¬‚√§ renovascular hypertension ¥â«¬°“√μ√«® captopril renal scan„πºŸâªÉ«¬∑’Ë√—∫ª√–∑“π¬“

§«“¡¥—π‚≈À‘μ Ÿß

°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’ °≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à¡’

¬“ renal artery stenosis renal artery stenosis

+ - + - §«“¡‰« §«“¡®”‡æ“– PPV NPV

(√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–) (√âÕ¬≈–)

‰¥â¬“ ACEI 7 3 1 15 70 94 88 83

‰¡à‰¥â¬“ ACEI 31 1 2 30 97 94 94 97

‰¥â¬“¢—∫ªí  “«– 26 4 1 24 87 96 96 86

μ“√“ß∑’Ë 8 °“√μ√«® captopril renal scan „π°“√æ¬“°√≥å°“√À“¬®“°§«“¡¥—π‚≈À‘μ Ÿß¥â«¬°“√√—°…“¥â«¬°“√¢¬“¬À≈Õ¥‡≈◊Õ¥

º≈°“√μ√«® captopril renal scan À“¬®“°§«“¡¥—π‚≈À‘μ Ÿß ‰¡àÀ“¬®“°§«“¡¥—π‚≈À‘μ Ÿß

μÕ∫ πÕßμàÕ captopril 15 3

‰¡àμÕ∫ πÕßμàÕ captopril 3 13
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§«“¡®”‡æ“– Ÿß¡“°„π°“√«‘π‘®©—¬¿“«– renovascular

hypertension ®÷ß·π–π”„Àâμ√«®‡æ◊ËÕÀ“ “‡Àμÿ„πºŸâªÉ«¬

∑’Ë¡’ª√–«—μ‘·≈–°“√μ√«®√à“ß°“¬∑’Ë ß —¬«à“®–‡ªìπ renovas-

cular hypertension ·≈–∂â“°“√μ√«® captopril renal scan

„Àâº≈∫«°®÷ß®–μ√«® angiography ‡æ◊ËÕÀ“§«“¡º‘¥ª°μ‘

∑“ß°“¬«‘¿“§μàÕ‰ª ·μà°“√μ√«®¡’¢âÕ®”°—¥„πºŸâªÉ«¬∑’Ë

‰μ∑”ß“π‰¡à¥’ °“√μ√«®®–‰¥âº≈‰¡à·¡àπ¬”

Renal collecting system obstruction

¿“«–°“√Õÿ¥°—Èπ∑“ß‡¥‘πªí  “«–∑”„Àâ‰μ∑”ß“π·¬à

≈ßÕ¬à“ß‡√◊ÈÕ√—ß „π°√≥’∑’ËμâÕß°“√·¬°«à“≈—°…≥– dilatation

¢Õß collecting system (hydronephrosis ·≈– hydro-

ureteronephrosis) π—Èπ‡°‘¥®“°¡’ obstruction „π à«π≈à“ß

¢Õß∑àÕ‰μ®√‘ßÊ (mechanical obstruction) À√◊Õ«à“‡°‘¥®“°

dilated non-obstruction

 “‡Àμÿ¢Õß hydronephrosis ·≈– hydroureterone-

phrosis ‰¥â·°à

ë Mechanical obstruction

ë Previous obstruction

ë Vesicoureteral reflux

ë Recent urinary tract infection

ë Congenital malformations

ë Noncompliance bladder

‚¥¬®–μ√«® ·°π‰μ√à«¡°—∫°“√„Àâ¬“¢—∫ªí  “«–

·≈â«¥Ÿº≈°“√μÕ∫ πÕß¢Õß‰μ„π°“√¢—∫ “√‡¿ —™√—ß ’

‚¥¬‡√’¬°°“√μ√«®π’È«à“ diuretic (furosemide) renal scan

‚¥¬Õ“»—¬À≈—°°“√«à“ ¬“ furosemide ¬—∫¬—Èß°“√¥Ÿ¥°≈—∫

‚´‡¥’Ë¬¡·≈–§≈Õ‰√¥å ¡’º≈∑”„Àâ¬—∫¬—Èß°“√¥Ÿ¥πÈ”°≈—∫∑’Ë

proximal convoluted tubule ∑”„Àâ¡’ª√‘¡“≥ªí  “«–

¡“°°√≥’∑’Ë¡’ “√‡¿ —™√—ß ’§â“ß„π dilated, non-obstructed

collecting system Õ—π‡ªìπº≈‡π◊ËÕß¡“®“° reservoir effect

π—ÈπÀ≈—ß®“°„Àâ diuretic ·≈â«®–æ∫«à“¡’ urine flow rate

‡æ‘Ë¡¡“°¢÷Èπ®π°√–∑—Ëß “¡“√∂‡Õ“™π–§«“¡¥—π∑’Ë uretero-

pelvic junction ·≈–∑”„Àâ¡’ wash out ¢Õß “√‡¿ —™√—ß ’

ÕÕ°‰ª‰¥â®“°¿“æ°“√μ√«®·≈–¡’≈—°…≥– renogram

curve ∑’Ë¡’ª√‘¡“≥ “√‡¿ —™√—ß ’„π‰μ≈¥≈ß‡√’¬°«à“¡’°“√

μÕ∫ πÕßμàÕ¬“¢—∫ªí  “«– ·μà„π°√≥’∑’Ë∑“ß‡¥‘π

ªí  “«–Õÿ¥°—Èπ À≈—ß®“°„Àâ¬“¢—∫ªí  “«–·≈â«®–‰¡àæ∫

√Ÿª∑’Ë 21 ≈—°…≥–°√“ø renogram ·≈–°“√·ª≈º≈ diuretic renogram

I= ¿“«–ª°μ‘ II = ¿“«–∑“ß‡¥‘πªí  “«–Õÿ¥μ—π IIIa= Non-obstructive dilatation
IIIb = partial obstruction IV =delayed decompensation
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«à“¡’ wash out ¢Õß “√‡¿ —™√—ß ’ÕÕ°®“° collecting sys-

tem ≈ß¡“¬—ß°√–‡æ“–ªí  “«–Õ¬à“ß™—¥‡®π·≈–¡’≈—°…≥–

renogram curve ∑’Ë “√‡¿ —™√—ß ’„π‰μ‰¡à≈¥≈ß · ¥ß«à“

‰¡àμÕ∫ πÕßμàÕ¬“¢—∫ªí  “«– ¥—ß√Ÿª∑’Ë 21 À√◊Õ‰μ

∑”ß“π∑’Ë‰¡à¥’∑”„ÀâμÕ∫ πÕßμàÕ¬“¢—∫ªí  “«–‰¡à‡μÁ¡∑’Ë

‡∑§π‘§„π°“√μ√«®
∑”‚¥¬©’¥ furosemide ¢π“¥ 0.5-1 ¡‘≈≈‘°√—¡μàÕπÈ”

Àπ—°μ—« 1 °‘‚≈°√—¡¢ÕßºŸâªÉ«¬À√◊Õ 40 ¡‘≈≈‘°√—¡„πºŸâ„À≠à

‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∑’Ë‡«≈“ª√–¡“≥ 15 π“∑’À≈—ß®“°

©’¥ “√‡¿ —™√—ß ’·≈â«∂à“¬¿“æμàÕ‡π◊ËÕß‡æ◊ËÕ¥Ÿ°“√

√Ÿª∑’Ë 22 °“√μ√«® diuretic renal scan ‚¥¬„™â “√‡¿ —™√—ß ’ Tc-99m MAG3 æ∫«à“ª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ¢«“πâÕ¬°«à“‰μ

´â“¬‡≈Á°πâÕ¬ (‰μ´â“¬=≈Ÿ°»√‡¢’¬« ‰μ¢«“= ≈Ÿ°»√™¡æŸ) ·≈–‰μ¢«“¥Ÿ¥®—∫ “√‡¿ —™√—ß ’≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰μ

´â“¬ (‰μ´â“¬=À—«≈Ÿ°»√‡¢’¬« ‰μ¢«“= À—«≈Ÿ°»√™¡æŸ) ·≈–æ∫„π‰μ∑—Èß Õß¢â“ß¡’ “√‡¿ —™√—ß ’§â“ßÕ¬Ÿà ‰¡àæ∫«à“ “√

‡¿ —™√—ß ’„π‰μ∑—Èß Õß¢â“ß≈¥≈ßÀ≈—ß©’¥¬“ furosemide ·≈– renogram curve · ¥ß«à“ “√‡¿ —™√—ß ’‰¡à≈¥≈ß ‡¢â“

‰¥â°—∫≈—°…≥– continue to rise §à“ MAG3 clearance ‰μ´â“¬ 91.36 ¡≈./π“∑’ ‰μ¢«“ 68.76 ¡≈./π“∑’·≈–§à“ T1/2

¡“°°«à“ 20 π“∑’ ®“°¢âÕ¡Ÿ≈· ¥ß«à“ ∑“ß‡¥‘πªí  “«–¢Õß‰μ∑—Èß Õß¢â“ßÕÿ¥°—Èπ·≈–¡’°“√∑”ß“π≈¥≈ß‚¥¬‰μ¢«“

∑”ß“π·¬à°«à“‰μ™â“¬
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Renal Imaging in Nuclear Medicine

√Ÿª∑’Ë 23 °“√μ√«® diuretic renal scan ‚¥¬„™â “√‡¿ —™√—ß ’ Tc-99m DTPA æ∫«à“ª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ™â“¬πâÕ¬°«à“‰μ¢«“

‡≈Á°πâÕ¬ (‰μ´â“¬=≈Ÿ°»√‡¢’¬« ‰μ¢«“= ≈Ÿ°»√™¡æŸ) ·≈–‰μ´â“¬¥Ÿ¥®—∫ “√‡¿ —™√—ß ’≈¥≈ß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰μ¢«“

(‰μ´â“¬=À—«≈Ÿ°»√‡¢’¬« ‰μ¢«“= À—«≈Ÿ°»√™¡æŸ) ·≈–æ∫‰μ´â“¬¡’ “√‡¿ —™√—ß ’§â“ßÕ¬Ÿà ¿“¬À≈—ß∫√‘À“√ furosemide

‰¡àæ∫«à“„π‰μ´â“¬¡’ “√‡¿ —™√—ß ’≈¥≈ß (Tmax 29.75 π“∑’) renogram curve · ¥ß«à“ “√‡¿ —™√—ß ’‰¡à≈¥≈ß continue

to rise ‰μ¢«“¥Ÿ¥®—∫ “√‡¿ —™√—ß ’ª°μ‘ ·≈–¢—∫ “√‡¿ —™√—ß ’ÕÕ°®“°‰μ (Tmax 2.75 π“∑’) ·≈– renogram curve ª°μ‘

§à“ GFR ‰μ´â“¬ 28.86 ¡≈./π“∑’ ‰μ¢«“ 60.54 ¡≈./π“∑’ ®“°¢âÕ¡Ÿ≈· ¥ß«à“ ∑“ß‡¥‘πªí  “«–¢Õß‰μ´â“¬Õÿ¥μ—π ·≈–

∑”ß“π≈¥≈ß¡“°°«à“‰μ¢«“  à«π‰μ¢«“‰¡àæ∫«à“∑“ß‡¥‘πªí  “«–Õÿ¥μ—π ·≈–§à“ GFR ª°μ‘· ¥ß«à“‰μ¢«“∑”ß“πª°μ‘

‡ª≈’Ë¬π·ª≈ß¢Õß°“√¢—∫ “√‡¿ —™√—ß ’ÕÕ°®“° dilated

collecting system π—ÈπÊ

°“√μÕ∫ πÕßμàÕ¬“ furosemide ¡—°æ∫„π 2-3

π“∑’·√°À≈—ß©’¥¬“·≈–μÕ∫ πÕß‡μÁ¡∑’Ë¿“¬„π 15 π“∑’

°“√·ª≈º≈°“√μ√«® ‚¥¬Õ“»—¬§à“ T1/2 §à“ª°μ‘πâÕ¬°«à“

10 π“∑’ „πºŸâªÉ«¬ renal obstruction ¡’§à“ T1/2 ¡“°°«à“

20 π“∑’ ºŸâªÉ«¬∑’Ë¡’§à“ T1/2 Õ¬Ÿà√–À«à“ß 15-20 π“∑’ Õ“®

‡°‘¥®“°∑“ß‡¥‘πªí  “«–∫“ß à«πÕÿ¥°—ÈπÀ√◊Õ‡°‘¥®“°

ºŸâªÉ«¬∑’Ë‰μ∑”ß“π∫°æ√àÕß∑”„ÀâμÕ∫ πÕßμàÕ¬“ Lasix

‰¡à¥’

ªí®®—¬∑’Ë¡’º≈μàÕ°“√μÕ∫ πÕßμàÕ¬“ furosemide
∑”„Àâ¡’°“√μÕ∫ πÕßμàÕ¬“ furosemide ≈¥≈ß

- ¿“«–¢“¥πÈ” ºŸâªÉ«¬¢“¥πÈ”∑”„ÀâºŸâªÉ«¬μÕ∫
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√Ÿª∑’Ë 24 °“√μ√«® Tc-99m MAG3 ª√‘¡“≥‡≈◊Õ¥∑’Ëæ∫‰¥â‰μ 2 ¢â“ß·μà¡’ª√‘¡“≥πâÕ¬°«à“ª°μ‘‡≈Á°πâÕ¬ ¡’°“√¥Ÿ¥®—∫ “√‡¿ —™

√—ß ’∑—Èß 2 ¢â“ß‰¡à ¡Ë”‡ ¡Õ  “√‡¿ —™√—ß ’∑’Ëμ”·Àπàß°≈“ß‰μ∑—Èß Õß¢â“ß≈¥≈ß ‰μ¢«“æ∫‰¥â™—¥‡®ππà“®–‡ªìπμ”·Àπàß

pelvocalyceal system ∑’Ë¡’¢π“¥‚μ ¿“æ°“√μ√«®„π√–¬–À≈—ßæ∫«à“°“√ – ¡ “√‡¿ —™√—ß ’„π pelvocalyceal system

¢Õß‰μ∑—Èß Õß¢â“ß °√“ø renogram · ¥ß«à“ ‰μ´â“¬∑”ß“ππâÕ¬°«à“‰μ¢«“ ‡π◊ËÕß®“°¡’§«“¡™—π second phase πâÕ¬°«à“

‡™àπ‡¥’¬«°—∫§à“ MAG3 clearance ‰μ´â“¬·≈–¢«“ 74.54, 109.09 §à“ Tmax ‰μ´â“¬ 16.56 π“∑’ ‰μ¢«“ 16.06 π“∑’

¬“«°«à“ª°μ‘ ·≈–§à“ T1/2 ‰μ´â“¬ 11.75 π“∑’ ‰μ¢«“ 26.14 π“∑’ ®“°º≈°“√μ√«®· ¥ß«à“‰μ∑—Èß Õß¢â“ß¡’¿“«–

hydronephrosis ‰μ´â“¬∑”ß“π‰¥âπâÕ¬°«à“‰μ¢«“·μà¡’°“√Õÿ¥μ—π∫“ß à«ππâÕ¬°«à“‰μ¢«“

 πÕßμàÕ¬“ furosemide ≈¥≈ß

- ª√‘¡“μ√¢Õß collecting system ‰μ∑’Ë¡’¢π“¥ col-

lecting system „À≠à¡“° ª√‘¡“≥ªí  “«–∑’Ë‡æ‘Ë¡¢÷Èπ‰¡à

¡“°æÕ °—∫ª√‘¡“μ√¢Õß collecting system ∑”„Àâ‰¡à¡’

ªí  “«–≈âπÕÕ°¡“·¡â«à“∑“ß‡¥‘πªí  “«–®–‰¡àÕÿ¥°—Èπ

- ºŸâªÉ«¬∑’Ë‰μ∑”ß“π‰¡à¥’ ∑”„ÀâμÕ∫ πÕßμàÕ¬“

¢—∫ªí  “«–‰¥âπâÕ¬°«à“ª°μ‘ ·≈–¢—∫ªí  “«–ÕÕ°®“°

‰μπâÕ¬°«à“ª°μ‘

- ª√‘¡“≥ªí  “«–„π°√–‡æ“–ªí  “«–

ª√‘¡“≥ªí  “«–∑’Ë¡“°∑”„Àâ§«“¡¥—π„π°√–‡æ“–

ªí  “«– Ÿß∑”„Àâª√‘¡“≥ªí  “«–„π‰μ‰À≈≈ß¡“„π

°√–‡æ“–ªí  “«–‰¥âπâÕ¬



«“√ “√√—ß ’«‘∑¬“»‘√‘√“™

58

ªï∑’Ë 1 ‡≈à¡∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2557

Renal Imaging in Nuclear Medicine

μ—«Õ¬à“ß°“√μ√«® diuretic renal scan ºŸâªÉ«¬ out-

flow tract obstruction

≈—°…≥–°“√μ√«®æ∫®“° diuretic renal scan π—Èπ

®–¢÷Èπ°—∫≈—°…≥–°“√Õÿ¥μ—π«à“‡ªìπ acute À√◊Õ chronic

·≈– partial À√◊Õ complete obstruction

„π complete obstruction ∂â“‡ªìπ¡“π“π®–∑”„Àâ‡°‘¥

renal parenchyma atrophies ∑”„Àâ¢π“¥‰μ‡≈Á°≈ß „π

chronic partial obstruction ®–æ∫≈—°…≥– thinning ¢Õß

parenchyma ‚¥¬∑’Ë§«“¡√ÿπ·√ß¢Õß parenchymal thinning

π—Èπ®–·ª√º—πμ√ß°—∫ degree ·≈– duration obstruction

∑’Ë‡°‘¥¢÷Èπ

Renal transplant evaluation

¿“«–·∑√°´âÕπÀ≈—ßºà“μ—¥‡ª≈’Ë¬π‰μ¡’§«“¡ —¡æ—π∏å

√Ÿª∑’Ë 25 °“√μ√«® Tc-99m MAG3 ºŸâªÉ«¬‡¥Á°™“¬Õ“¬ÿ 14 ªïÀ≈—ßºà“μ—¥‡ª≈’Ë¬π‰μ living related 7 «—π ºŸâªÉ«¬‰¥â√—∫°“√μ√«® renal

scan ‡π◊ËÕß®“°§à“´’√—Ë¡ creatinin  Ÿß 1.4 æ∫ª√‘¡“≥‡≈◊Õ¥¡“‡≈’È¬ßπâÕ¬°«à“ª°μ‘ °“√¥Ÿ¥®—∫ “√‡¿ —™√—ß ’ª°μ‘ ‚¥¬‰μ

¢—∫ “√‡¿ —™√—ß ’ÕÕ°‰¥âπâÕ¬ ·°π¢Õß‰μ‡ª≈’Ë¬π·ª≈ß„π·π«πÕπ·≈–¡’ “√‡¿ —™√—ß ’„π°√–‡æ“–ªí  “«– §à“ MAG3

clearance 61.14 ml/min πâÕ¬°«à“ª°μ‘ §à“ Tmax 2.32 π“∑’ ª°μ‘ T1/2 156.37 π“∑’ π“π°«à“ª°μ‘ ·≈–§à“ 30 min /3

min ratio ‡∑à“°—∫ 0.77  Ÿß°«à“ª°μ‘‡≈Á°πâÕ¬ ‡¢â“‰¥â°—∫ renal graft ª°μ‘∑’Ë∑”ß“ππâÕ¬≈ß
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°—∫‡«≈“°“√¢“¥‡≈◊Õ¥¢Õß‰μ ·≈– acute kidney injury

¿“«–·∑√°´âÕπæ∫∫àÕ¬„π‰μ∑’Ë‰¥â®“°ºŸâ‡ ’¬™’«‘μ‡π◊ËÕß

®“°¿“«–‡«≈“°“√¢“¥‡≈◊Õ¥¢Õß‰μ‡ªìπ√–¬–‡«≈“π“π

‡ªìπ “‡Àμÿ∑”„Àâ‡°‘¥°“√∑”ß“π¢Õß‰μª≈Ÿ°∂à“¬™â“·≈–¡’

§«“¡ —¡æ—π∏å°—∫Õÿ∫—μ‘°“√≥å acute rejection ‰¥â Ÿß13-16 ¿“¬

À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬‰μÕ“®¡’‚Õ°“ ‡°‘¥¿“«–·∑√°´âÕπ

‰¥âÀ≈“¬ª√–°“√ ´÷Ëß®”‡ªìπμâÕß¥Ÿ·≈ ·≈–√—°…“Õ¬à“ß

„°≈â™‘¥ °“√μ√«® ·°π‰μ®–¡’ª√–‚¬™πå‡ªìπÕ¬à“ß¡“°

 ”À√—∫°“√«‘π‘®©—¬‚√§·≈–·¬°¿“«–·∑√°´âÕπμà“ßÊ

ÕÕ°®“°°—π´÷Ëß¡’§«“¡ ”§—≠μàÕ°“√μ—¥ ‘π„®„π°“√

‡≈◊Õ°«‘∏’°“√√—°…“∑’Ë∂Ÿ°μâÕß‡À¡“– ¡μ≈Õ¥®π “¡“√∂

„™â„π°“√μ‘¥μ“¡¥Ÿ°“√∑”ß“π¢Õß‰μ„π√–¬–¬“«‰¥âÕ’°

¥â«¬

«‘∏’°“√μ√«®‡À¡◊Õπ°—∫°“√μ√«® ·°π‰μ∑—Ë«‰ª·μà

®–∂à“¬¿“æ∑“ß¥â“π anterior ‡π◊ËÕß®“° transplant kidney

®–Õ¬Ÿà„πÕÿâß‡™‘ß°√“π¥â“πÀπâ“

„π°“√ª√–‡¡‘π‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ®–æ∫«à“¡’‡¿ —™

√—ß ’¡“¬—ß∫√‘‡«≥‰μ∑’Ë‰¥â√—∫°“√ª≈Ÿ°∂à“¬„π‡«≈“„°≈â

‡§’¬ß°—∫ external iliac artery ·≈–¡’§«“¡‡¢â¡¢Õß

°—¡¡—πμ√—ß ’ Ÿß∑’Ë ÿ¥‡∑à“°—∫§«“¡‡¢â¡¢Õß°—¡¡—πμ√—ß ’∑’Ë

‡ÀÁπ„π iliac artery ‚¥¬¡’ extraction, excretion ·≈– clear-

ance ¢Õß “√‡¿ —™√—ß ’§≈â“¬°—∫‰μ∑’Ëª°μ‘

¿“«–·∑√°´âÕπ∑’Ë ”§—≠¿“¬À≈—ß®“°°“√ª≈Ÿ°

∂à“¬‰μ®”·π°μ“¡√–¬–‡«≈“°“√‡°‘¥ ‰¥â·°à

¿“«–·∑√°´âÕπ∑’Ëæ∫¿“¬„π —ª¥“Àå·√°À≈—ß

‡ª≈’Ë¬π‰μ

1. Acute tubular necrosis (ATN) Õ“°“√À≈—°¢Õß

ºŸâªÉ«¬ ‰¥â·°à ªí  “«–πâÕ¬  “‡Àμÿ‡°‘¥®“°‰μ¢“¥‡≈◊Õ¥

°àÕπºà“μ—¥ ¡—°æ∫„π cadaveric graft ¡—°®–‡°‘¥¢÷Èπ

¿“¬„π√–¬–‡«≈“ 24 - 48 ™—Ë«‚¡ßÀ≈—ß‰¥â√—∫°“√ª≈Ÿ°∂à“¬

‰μ·≈–À“¬‡ªìπª°μ‘„π 2  —ª¥“Àå·√° æ∫πâÕ¬¡“°∑’Ë®–

‡°‘¥¿“¬À≈—ß 1 ‡¥◊Õπ ¡—°®–æ∫„π‰μ∑’Ë‰¥â®“°ºŸâªÉ«¬‡ ’¬

™’«‘μÕ—π¡’ “‡Àμÿ‡π◊ËÕß¡“®“°¡’ ischemic damage °àÕπ∑’Ë

®–ª≈Ÿ°∂à“¬‰μ ≈—°…≥–∑’Ëæ∫®“°°“√μ√«® renal scan ·≈–

renogram ¡’ perfusion ≈¥≈ß‡æ’¬ß‡≈Á°πâÕ¬À√◊ÕÕ¬Ÿà„π

‡°≥±åª°μ‘ transit time ¬“« ·≈–§à“ T1/2 ¬“« §à“ 20

π“∑’μàÕ 3 π“∑’  Ÿß°«à“ª°μ‘ (Õ—π‡ªìπº≈‡π◊ËÕß¡“®“° tu-

bular dysfunction)„π°“√μ‘¥μ“¡μ√«® ·°π´È”„π‡«≈“

μàÕ¡“®–æ∫«à“¿“«– ATN π—Èπ‰μ∑”ß“π¥’¢÷ÈπÀ√◊Õ‡∑à“‡¥‘¡

2. Hyperacute Renal Transplant Rejection ·≈– Ac-

celerated acute rejection ≈—°…≥–∑“ß§≈‘π‘°ºŸâªÉ«¬®–

¡’ªí  “«–πâÕ¬≈ß (oliguria) πÈ”Àπ—°μ—«‡æ‘Ë¡¢÷Èπ ·≈– con-

stitutional symptoms ‡™àπ ¡’‰¢â·≈–ª«¥ urinary sodium

≈¥≈ß (μ√ß¢â“¡°—∫ ATN ∑’Ë urinary sodium ¡—°®–‡æ‘Ë¡¢÷Èπ)

μ“¡ physiology ·≈â« rejection ®–∑”„Àâ‡°‘¥‡≈◊Õ¥∑’Ë‰ª

‡≈’È¬ß¬—ß‰μ≈¥≈ß„π√–¥—∫ small vessels ‚¥¬ rejection

·∫àß‰¥â‡ªìπ 3 ·∫∫ ¥—ßπ’È hyperacute, acute ·≈– chronic

rejection

Hyperacute rejection ¡—°®–‡°‘¥¢÷Èπ¿“¬„π√–¬–

‡«≈“‰¡à‡°‘π 24 ™—Ë«‚¡ß  “‡Àμÿ‡°‘¥®“°¡’ pre-formed cy-

totoxic antibodies ‡°‘¥¢÷Èπ„π√–¬–‡«≈“∑’Ëºà“μ—¥‡ªìπ irre-

versible process ∑”„Àâ Ÿ≠‡ ’¬°“√ª≈Ÿ°∂à“¬‰μ„π∑“ß

æ¬“∏‘«‘∑¬“®–æ∫«à“¡’ thrombosis ¢Õß arterioles ·≈–

cortical necrosis

Accelerated acute rejection À¡“¬∂÷ß rejection ∑’Ë

‡°‘¥¢÷Èπ√–À«à“ß 1-5 «—πÀ≈—ßºà“μ—¥   à«π„À≠à®–æ∫„π

ºŸâªÉ«¬∑’Ë¡’ª√–«—μ‘‡§¬ºà“μ—¥ª≈Ÿ°∂à“¬‰μ¡“°àÕπ

≈—°…≥–¿“æ∑’Ë‰¥â®“°°“√μ√«® renal scan ¢ÕßºŸâªÉ«¬

Hyperacute Renal Transplant Rejection ·≈– Accelerated

acute rejection ®–‡À¡◊Õπ°—∫ºŸâªÉ«¬ acute rejection ´÷Ëß

®–°≈à“«„πÀ—«¢âÕ acute rejection

3. Renal vein À√◊Õ renal artery thrombosis ≈—°…≥–

∑’Ëæ∫®“°°“√μ√«® renal scan ·≈– renogram §◊Õ¡’

ª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰μ≈¥≈ß ·≈–§à“ Tmax °—∫ T1/2

¬“«π“π¢÷Èπ

¿“«–·∑√°´âÕπ∑’Ëæ∫ 1-4  —ª¥“ÀåÀ≈—ß‡ª≈’Ë¬π

‰μ

1. Acute rejection À¡“¬∂÷ß rejection ∑’Ë‡°‘¥¢÷Èπ
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√–À«à“ß 1-5  —ª¥“ÀåÀ≈—ßºà“μ—¥μ“¡ª°μ‘¡—°®–‡°‘¥¿“¬„π

3 ‡¥◊Õπ °√–∫«π°“√„π°“√‡°‘¥‡ªìπ cell-mediated anti-

gen-specific immune response ‚¥¬∑—Èß accelerated acute

·≈– acute rejection π—Èπ “¡“√∂√—°…“‰¥â¥â«¬°“√À¬ÿ¥ im-

mune process ‡™àπ °“√√—°…“¥â«¬ steroid ¢π“¥ Ÿß

thymoglobulin À√◊Õ OKT3

°“√μ√«® renal scan æ∫¡’ª√‘¡“≥‡≈◊Õ¥¡“‡≈’È¬ß‰μ

√Ÿª∑’Ë 26 °“√μ√«® Tc-99m MAG3 ºŸâªÉ«¬ 1  —ª¥“ÀåÀ≈—ßºà“μ—¥ª≈Ÿ°∂à“¬‰μ∑’Ë‰¥â®“°ºŸâªÉ«¬‡ ’¬™’«‘μ ‰¥â àßμ√«® renal scan ‡π◊ËÕß®“°

delay graft function æ∫«à“ renal blood flow ª°μ‘ ‡∑à“°—∫‡ âπ‡≈◊Õ¥ iliac ·≈–‡ÀÁπæ√âÕ¡°—π °“√ – ¡ “√‡¿ —™√—ß ’

ª°μ‘·≈–¡’ “√‡¿ —™√—ß ’§â“ß„π‰μ‚¥¬‰¡à¢—∫ “√‡¿ —™√—ß ’ÕÕ°®“°‰μ·≈–‰¡àæ∫ “√‡¿ —™√—ß ’„π°√–‡æ“–ªí  “«– §à“

MAG3 clearance 46.77 ¡≈./π“∑’ πâÕ¬°«à“ª°μ‘ §à“ T max 30.76 π“∑’ ¬“«°«à“ª°μ‘ ·≈–§à“ 30 min /3 min ratio

‡∑à“°—∫ 2.99  Ÿß°«à“ª°μ‘ ‡¢â“‰¥â°—∫ acute tubular acidosis

≈¥≈ß  “√‡¿ —™√—ß ’„π‰μ¡’ – ¡π“π°«à“ª°μ‘ (prolonged

nephrogram phase) ‚¥¬§à“ T max,T1/2 π“π°«à“ª°μ‘

·≈–æ∫ “√‡¿ —™√—ß ’„π°√–‡æ“–ªí  “«–™â“°«à“ª°μ‘

≈—°…≥–∑’Ëμ√«®æ∫π’È§≈â“¬°—∫¿“«– acute tubular necro-

sis ´÷Ëß·¬°®“°°—π‰¥â‚¥¬°“√¥Ÿª√‘¡“≥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß

·≈–°“√μ√«®μ‘¥μ“¡æ∫«à“ºŸâªÉ«¬ acute rejection ‰μ®–

∑”ß“π·¬à≈ß®“°°“√μ√«®μ‘¥μ“¡ °“√«‘π‘®©—¬ºŸâªÉ«¬‰¥â
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„π√–¬–·√°·≈–„Àâ°“√√—°…“®–™à«¬≈¥°“√ Ÿ≠‡ ’¬°“√

∑”ß“π¢Õß‰μª≈Ÿ°∂à“¬‰¥â

2. Urine leak or fistula ºŸâªÉ«¬¡’Õ“°“√ª«¥ ¡’ dis-

charge ÕÕ°®“°·º≈ºà“μ—¥ ≈—°…≥– scan æ∫¡’ “√

‡¿ —™√—ß ’ÕÕ°¡“πÕ°‰μ

3. Ureteral obstruction ‡°‘¥®“° stricture μ”·Àπàß

∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥‰¥â·°à ureterovesical anastamosis À√◊Õ

Õ“®‡°‘¥®“°°âÕπ‡≈◊Õ¥ À√◊Õ°“√∫«¡ ≈—°…≥–∑’Ëæ∫

‡À¡◊Õπ°—∫∑“ß‡¥‘πªí  “«–¢Õß‰μÕÿ¥μ—πª°μ‘

¿“«–·∑√° ấÕπ∑’Ëæ∫π“π°«à“ 4  —ª¥“ÀåÀ≈—ß

‡ª≈’Ë¬π‰μ

1. Drug toxicity º≈®“°¬“ cyclosporine ≈—°…≥–

°“√μ√«® renal scan §≈â“¬°—∫ acute rejection À√◊Õ acute

tubular necrosis §◊Õ ¡’‡≈◊Õ¥¡“‡≈’È¬ß‰μª°μ‘À√◊Õ≈¥≈ß

·≈–‰μ¢—∫ “√‡¿ —™√—ß ’‰¥â™â“ °“√À¬ÿ¥¬“∑”„Àâ¿“«–π’È

°≈—∫¡“‡ªìπª°μ‘

2. Lymphocele æ∫‰¥â√âÕ¬≈– 26  à«π„À≠àºŸâªÉ«¬

®–‰¡à¡’Õ“°“√·μà∂â“°âÕπ¡’¢π“¥„À≠àÕ“®‡∫’¬¥∫—ß‰μ

∑”„Àâ∑”ß“π·¬à≈ß ≈—°…≥–°“√μ√«®®–æ∫¡’μ”·Àπàß∑’Ë

¡’ “√‡¿ —™√—ß ’πâÕ¬°«à“ª°μ‘„°≈â°—∫‰μ∑’Ë‰¥â√—∫°“√ª≈Ÿ°

∂à“¬

3. Renal artery stenosis æ∫‰¥â√âÕ¬≈– 3-10 ºŸâªÉ«¬

®–¡’§«“¡¥—π‚≈À‘μ Ÿß√à«¡°—∫‰μ∑”ß“π·¬à≈ß °“√μ√«®

captopril scintigraphy ®–¡’ª√–‚¬™πåμàÕºŸâªÉ«¬°≈ÿà¡π’È

4. Chronic rejection ‡°‘¥¢÷Èπ‰¥âμ—Èß·μà‡«≈“ 3 ‡¥◊Õπ

À≈—ßºà“μ—¥‰ª®π∂÷ß√–¬–‡«≈“À≈“¬ªï  “‡Àμÿ‡°‘¥®“° cel-

lular immune response chronic rejection ®–‡°‘¥¢÷Èπ

Õ¬à“ß™â“Ê §àÕ¬‡ªìπ§àÕ¬‰ª‚¥¬®–¡’≈—°…≥– gradual, pro-

gressive deterioration ¢Õß allograft function ‰μ¡—°®–¡’

≈—°…≥–‡À’Ë¬«·≈–¡’¢π“¥‡≈Á°≈ß ªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’√—°…“

chronic rejection ≈—°…≥–∑’Ëæ∫®“°°“√μ√«® ·°π®–¡’

≈—°…≥–‡©æ“–§◊Õª√‘¡“≥‡≈◊Õ¥¡“‡≈’È¬ß≈¥≈ß °“√

 – ¡ “√‡¿ —™√—ß ’„π‰μ≈¥≈ß time to peak activity

æ∫«à“ª°μ‘À√◊Õ¬“«¢÷Èπ‡≈Á°πâÕ¬ (5 - 7 π“∑’)
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°Õ∫°ÿ≈ ‡¡◊Õß ¡∫Ÿ√≥å,  «’π—  «‘‡»…· ß

°“√·ª≈º≈¿“æ‡Õ°´‡√¬å™àÕß∑âÕß
INTERPRETATION OF PLAIN FILM ABDOMEN

º».æ≠.°Õ∫°ÿ≈ ‡¡◊Õß ¡∫Ÿ√≥å æ.∫., ª.™—Èπ Ÿß(√—ß ’«‘∑¬“), «.«.(√—ß ’«‘∑¬“∑—Ë«‰ª)*
«’π—  «‘‡»…· ß «∑.∫.(√—ß ’‡∑§π‘§)*

*¿“§«‘™“√—ß ’«‘∑¬“ §≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈
¡À“«‘∑¬“≈—¬¡À‘¥≈

°“√μ√«®∑“ß√—ß ’«‘∑¬“‡æ◊ËÕ°“√«‘π‘®©—¬§«“¡º‘¥

ª°μ‘„π™àÕß∑âÕß¡’À≈“¬«‘∏’ ‡™àπ °“√‡Õ°´‡√¬å™àÕß∑âÕß

°“√μ√«®Õ—≈μ√“´“«π¥å °“√μ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

À√◊Õ°“√μ√«®√–∫∫∑“ß‡¥‘πÕ“À“√‚¥¬‡©æ“–¥â«¬°“√

°≈◊πÀ√◊Õ «π “√∑÷∫√—ß ’ ´÷Ëß°“√μ√«®·μà≈–«‘∏’¡’

ª√–‚¬™πå·≈–¢âÕ®”°—¥¢Õß°“√μ√«® °“√‡≈◊Õ° àß«‘∏’°“√

μ√«®∑’Ë‡À¡“– ¡¢÷Èπ°—∫ ¿“«–§«“¡‡®Á∫ªÉ«¬¢ÕßºŸâªÉ«¬

·μà≈–√“¬ ·μà°“√μ√«®¥â«¬°“√∂à“¬¿“æ‡Õ°´‡√¬å™àÕß∑âÕß

À√◊Õ plain film abdomen ¬—ß‡ªìπ°“√μ√«®æ◊Èπ∞“πÀ√◊Õ

°“√μ√«®‡∫◊ÈÕßμâπ‡æ◊ËÕ°“√«‘π‘®©—¬§«“¡º‘¥ª°μ‘¢Õß™àÕß

∑âÕß πÕ°®“°π’È‡ªìπ°“√ àßμ√«®∑’Ë‰¡à¬ÿàß¬“° ∑”‰¥â∑—Ë«‰ª

 “¡“√∂μ√«®¥Ÿ¿“«–§«“¡º‘¥ª°μ‘¢Õß≈”‰ â μ√«®À“

À‘πªŸπÀ√◊Õπ‘Ë« ‡ß“°âÕπÀ√◊Õ≈¡∑’Ëº‘¥ª°μ‘„π™àÕß∑âÕß ·μà

°“√·ª≈º≈μâÕß√à«¡°—∫ª√–«—μ‘·≈–°“√μ√«®√à“ß°“¬´÷Ëß

‡ªìπÀ—«„® ”§—≠‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈‡æ◊ËÕ°“√·ª≈º≈∑’Ë∂Ÿ°

μâÕß¡“°∑’Ë ÿ¥ °“√∂à“¬¿“æ‡Õ°´‡√¬å™àÕß∑âÕß¡’À≈“¬∑à“

´÷Ëß„Àâ¢âÕ¡Ÿ≈„π°“√·ª≈º≈ ∑’Ë ”§—≠§◊Õ ∑à“πÕπÀß“¬

·≈–∑à“¬◊π „π¿“«–©ÿ°‡©‘π¢Õß™àÕß∑âÕß°√≥’∑’ËºŸâªÉ«¬¡“

¥â«¬Õ“°“√ª«¥∑âÕß‡©’¬∫æ≈—π ®–¡’™ÿ¥°“√∂à“¬¿“æ

‡©æ“– (acute abdomen series) ª√–°Õ∫¥â«¬¿“æ∂à“¬

‡Õ°´‡√¬å∑√«ßÕ° (‡æ◊ËÕμ√«®¥Ÿ≈¡∑’Ëº‘¥ª°μ‘„π™àÕß∑âÕß)

·≈–¿“æ∂à“¬‡Õ°´‡√¬å™àÕß∑âÕß„π∑à“πÕπÀß“¬·≈–∑à“¬◊π

πÕ°®“°π’È¡’∑à“Õ◊ËπÊ ‡™àπ ¿“æ∂à“¬‡Õ°´‡√¬å™àÕß∑âÕß¥â“π

¢â“ß (‡æ◊ËÕμ√«®À“ ‘Ëßº‘¥ª°μ‘„π™àÕß∑âÕß „π°√≥’∑’Ë ß —¬)

°“√‡≈◊Õ°∂à“¬¿“æ‡Õ°´‡√¬å¢Õß™àÕß∑âÕß®–¢÷Èπ°—∫¢âÕ∫àß™’È

‚¥¬∑—Ë«‰ª∂â“μâÕß°“√μ√«®À“π‘Ë«„π∂ÿßπÈ”¥’ À√◊Õπ‘Ë«„π

√–∫∫∑“ß‡¥‘πªí  “«– ∂à“¬¿“æ™àÕß∑âÕß„π∑à“πÕπ

Àß“¬°Á‡æ’¬ßæÕ ·μàμâÕß‡ªìππ‘Ë«™π‘¥∑÷∫· ß À√◊Õ¡’

·§≈‡´’¬¡‡ªìπ à«πª√–°Õ∫®÷ß®–μ√«®æ∫®“°°“√

‡Õ°´‡√¬å ·μà∂â“ ß —¬¿“«–≈”‰ âÕÿ¥μ—π ®”‡ªìπμâÕß —Ëß

∂à“¬¿“æ∑à“πÕπÀß“¬·≈–∑à“¬◊π ‡æ◊ËÕ¥Ÿ≈—°…≥–‡ß“¢Õß

≈”‰ â·≈– “¡“√∂μ√«®À“¿“«–≈¡∑’Ëº‘¥ª°μ‘„π™àÕß∑âÕß

(pneumoperitoneum) À√◊Õ°“√∂à“¬¿“æ™àÕß∑âÕß¥â“π¢â“ß

(lateral decubitus radiograph / cross table lateral radio-

graph of abdomen) „πºŸâªÉ«¬‡¥Á°À√◊ÕºŸâ ŸßÕ“¬ÿ‡æ◊ËÕμ√«®

¥Ÿ≈¡∑’Ë≈Õ¬¡“Õ¬Ÿà∫√‘‡«≥ºπ—ß™àÕß∑âÕß ¿“æ‡Õ°´‡√¬å¢Õß

™àÕß∑âÕß‚¥¬ª°μ‘®–§≈ÿ¡∫√‘‡«≥¢Õ∫∫π¢Õß°–∫—ß≈¡∂÷ß

¢Õ∫≈à“ß¢Õß°√–¥Ÿ°‡™‘ß°√“π1, 2

°“√·ª≈º≈

À≈—°°“√·ª≈º≈¿“æ∑“ß√—ß ’«‘π‘®©—¬¡’¥—ßπ’È °“√

μ√«®À“§«“¡º‘¥ª°μ‘ °“√∫√√¬“¬§«“¡º‘¥ª°μ‘ °“√
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°“√·ª≈º≈¿“æ‡Õ°´‡√¬å™àÕß∑âÕß

«‘π‘®©—¬·¬°‚√§À√◊Õ°“√«‘π‘®©—¬‚√§À√◊Õ§«“¡º‘¥ª°μ‘∑’Ë

μ√«®æ∫  ”À√—∫°“√·ª≈º≈¿“æ‡Õ°´‡√¬å™àÕß∑âÕß ¡’

¢—ÈπμÕπ‚¥¬ª√–¡“≥§◊Õ

- μ√«®¥Ÿ‡ß“μ”·Àπàß¢ÕßÕ«—¬«–„π™àÕß∑âÕß

À√◊Õºπ—ß™àÕß∑âÕß (organ identification)

- μ√«®À“À‘πªŸπ„π™àÕß∑âÕß (calcification)

- æ‘®“√≥“¿“æ¢Õß‡ß“„π≈”‰ â (bowel gas pat-

tern)

- μ√«®À“≈¡∑’ËÕ¬ŸàπÕ°≈”‰ â (intraperitoneal free

air / abnormal gas collection)

- μ√«®À“‡ß“°âÕπ∑’Ëº‘¥ª°μ‘„π™àÕß∑âÕß (abnor-

mal soft tissue mass)

1. °“√μ√«®¥Ÿ‡ß“¢ÕßÕ«—¬«–„π™àÕß∑âÕß À√◊Õ

ºπ—ß™àÕß∑âÕß (Organ identification)

‡æ◊ËÕμ√«®¥Ÿμ”·Àπàß·≈–¢π“¥¢ÕßÕ«—¬«–μà“ßÊ

- μ—∫ ¡â“¡ ·≈–‰μ

- √–∫∫∑“ß‡¥‘πÕ“À“√

- °√–∫—ß≈¡·≈–™“¬ªÕ¥

- ºπ—ß™àÕß∑âÕß·≈–™àÕß‡™‘ß°√“π

- √–∫∫°√–¥Ÿ°

2. °“√μ√«®À“‡ß“À‘πªŸπ∑’Ëº‘¥ª°μ‘„π™àÕß∑âÕß

(Abdominal calcifications) ‡™àπ

- π‘Ë«„π∂ÿßπÈ”¥’

- π‘Ë«„π‰μÀ√◊Õ∑àÕ‰μ

- À‘πªŸπ∑’ËÀ≈Õ¥‡≈◊Õ¥

- À‘πªŸπ„πÕ«—¬«–μà“ßÊ ‡™àπ ∑’Ëμ—∫ ¡â“¡ À√◊Õμ—∫

ÕàÕπ ‡ªìπμâπ

°“√«‘π‘®©—¬À‘πªŸπ∑’Ëμ√«®æ∫®“°¿“æ‡Õ°´‡√¬å®–

æ‘®“√≥“®“°μ”·Àπàß ¢π“¥ √Ÿª√à“ß °“√°√–®“¬¢Õß

À‘πªŸπ °“√∂à“¬¿“æ‡æ‘Ë¡„π∑à“‡Õ’¬ß (oblique view À√◊Õ

∑à“ lateral view) ™à«¬∫Õ°μ”·Àπàß¢ÕßÀ‘πªŸπ«à“Õ¬Ÿà∑’Ë

ºπ—ß™àÕß∑âÕßÀ√◊Õ„π™àÕß∑âÕß‰¥â ≈—°…≥–‡©æ“–¢Õß

À‘πªŸπ„π™àÕß∑âÕß∑’Ëμ√«®æ∫‰¥â‡™àπ

π‘Ë«„π∂ÿßπÈ”¥’  à«π„À≠à‡ªìππ‘Ë«∑’Ë¡’ à«πª√–°Õ∫

¢Õß§≈Õ‡≈ ‡μÕ√Õ≈ ·≈–πÈ”¥’ ´÷Ëßμ√«®‰¡àæ∫®“°°“√

∂à“¬¿“æ‡Õ°´‡√¬å∏√√¡¥“ (non-opaque stone) ·μàπ‘Ë«„π

∂ÿßπÈ”¥’ √âÕ¬≈– 20% ¡’·§≈‡´’¬¡‡ªìπ à«πª√–°Õ∫´÷Ëß

 “¡“√∂μ√«®æ∫®“°°“√∂à“¬¿“æ‡Õ°´‡√¬å∏√√¡¥“ (√Ÿª

∑’Ë 1) ≈—°…≥–∑’Ëæ∫‰¥â®“°¿“æ‡Õ°´‡√¬å∏√√¡¥“Õ“®¡’

≈—°…≥–∑÷∫· ß ≈—∫°—∫™—Èπ‰¡à∑÷∫· ß ‡ÀÁπ‡ªìπ™—Èπ ’¢“«

 ≈—∫°—∫ ’¥”‡ªìπ™—ÈπÊ (laminated calcification À√◊Õ faceted

gallstone) ·≈–∂â“μ√«®æ∫À‘πªŸπ∑’Ë™àÕß∑âÕß¥â“π¢«“·≈–

μâÕß°“√·¬°π‘Ë«„π∂ÿßπÈ”¥’ À√◊Õ π‘Ë«„π‰μ °“√‡Õ°´‡√¬å

‚¥¬∂à“¬∑à“¥â“π¢â“ßÀ√◊Õ∑à“‡©’¬ß (lateral À√◊Õ oblique view)

‡æ◊ËÕ¥Ÿμ”·Àπàß¢ÕßÀ‘πªŸπ®–™à«¬·¬°‰¥â ‚¥¬ π‘Ë«„π∂ÿß

πÈ”¥’®–Õ¬Ÿà¥â“πÀπâ“™àÕß∑âÕß  à«ππ‘Ë«„π‰μ®–Õ¬Ÿà¥â“π

À≈—ß™àÕß∑âÕß  à«ππ‘Ë«„π∑àÕ‰μ ®–μ√«®æ∫‰¥â¬“°·≈–

Õ“®Õ¬Ÿà´âÕπ°—∫‡ß“¢Õß°√–¥Ÿ° —πÀ≈—ß1

π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«–∑’Ë “¡“√∂μ√«®æ∫

®“°‡Õ°´‡√¬å∏√√¡¥“®–‡ªìππ‘Ë«∑’Ë¡’ à«πª√–°Õ∫¢Õß

·§≈‡´’¬¡ (π‘Ë«∑÷∫· ß)  à«ππ‘Ë«∑’Ë¡’ à«πª√–°Õ∫¢Õß¬Ÿ

‡√∑®–‡ªìππ‘Ë«∑’Ë‰¡à “¡“√∂μ√«®æ∫‰¥â®“°°“√‡Õ°´‡√¬å

√Ÿª∑’Ë 1 À‘πªŸπ∑’Ë™àÕß∑âÕß¢«“¥â“π∫π¡’°“√‡√’¬ßμ—«μ“¡√Ÿª√à“ß

¢Õß∂ÿßπÈ”¥’ (≈Ÿ°»√)
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∏√√¡¥“ ´÷Ëß∂◊Õ‡ªìπ¢âÕ®”°—¥„π°“√μ√«®À“π‘Ë«‰¡à∑÷∫· ß

À‘πªŸπ¢Õß‡π◊ÈÕßÕ°™π‘¥ dermoid cyst À√◊Õ mature

teratoma ‡ªìπÀ‘πªŸπ√Ÿª√à“ß§≈â“¬øíπ (tooth-like calcifica-

tion)

À‘πªŸπ¢Õß‡π◊ÈÕßÕ°¡¥≈Ÿ°™π‘¥ uterine fibroid ‡ªìπ

°âÕπ∑’Ë¡’À‘πªŸπ™π‘¥ stippled calcification À√◊Õ whorled cal-

cification (√Ÿª∑’Ë 2)

3. ≈¡„π≈”‰ â: (Bowel gas pattern)

„π¿“«–ª°μ‘≈¡„π√–∫∫∑“ß‡¥‘πÕ“À“√®–æ∫‰¥â„π

°√–‡æ“–Õ“À“√ ·≈–≈”‰ â ‚¥¬„π‡¥Á°®–æ∫≈¡‰¥â

μ≈Õ¥∑“ß„π≈”‰ â‡≈Á° ·≈–æ∫‰¥â„π‡«≈“‰¡à°’Ë™—Ë«‚¡ß„π

∑“√°·√°‡°‘¥ ´÷Ëß®–μà“ß®“°ºŸâ„À≠à∑’Ë®–æ∫≈¡„π

≈”‰ â‡≈Á°‰¥âπâÕ¬°«à“

 ”À√—∫¿“«–°“√μ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß≈¡„π

≈”‰ â æ∫‰¥â„π

- ¿“«–≈”‰ âÕÿ¥μ—π (mechanical obstruction)

(√Ÿª∑’Ë 3-5)

- ¿“«–≈”‰ â‰¡à∑”ß“π (adynamic ileus)

 “‡Àμÿ ”§—≠¢Õß¿“«–≈”‰ âÕÿ¥μ—π„π‡¥Á°·≈–

ºŸâ„À≠à®–·μ°μà“ß°—π „π‡¥Á°¡—°®–¡’§«“¡ —¡æ—π∏å°—∫

§«“¡º‘¥ª°μ‘·μà°”‡π‘¥ ‡™àπ ¿“«–≈”‰ â‡≈Á°∫‘¥¢—È« (mid-

gut volvulus) À√◊Õ¿“«–≈”‰ â„À≠à‚ªÉßæÕß·μà°”‡π‘¥ (con-

genital megacolon: Hirschprungûs disease  à«π„π

ºŸâ„À≠à®–‡°’Ë¬«¢âÕß°—∫°âÕπ‡π◊ÈÕßÕ°∑’Ë≈”‰ âÀ√◊Õæ—ßº◊¥„π

™àÕß∑âÕß®“°°“√ºà“μ—¥ ‡ªìπμâπ

 “‡Àμÿ ¢Õß≈”‰ â‰¡à∑”ß“π Õ“®‡°‘¥®“°¿“«–

Õ—°‡ ∫¢Õß≈”‰ â À√◊Õ¡’°“√Õ—°‡ ∫„π™àÕß∑âÕß

°“√∂à“¬¿“æ‡Õ°´‡√¬å®–¡’∑à“πÕπÀß“¬·≈–∑à“¬◊π

À√◊Õπ—Ëß ·μà ”À√—∫ºŸâªÉ«¬∑’Ë¢¬—∫‰¡à‰¥â „™â∑à“ πÕπÀß“¬

∂à“¬¿“æ®“°¥â“π¢â“ß (cross table lateral) ·∑π∑à“¬◊π

À√◊Õπ—Ëß ‡æ◊ËÕ¥Ÿ≈—°…≥–¢Õß‡ß“≈¡„π™àÕß∑âÕß

®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√·ª≈º≈¿“æ‡Õ°´‡√¬å™àÕß∑âÕß„π

°√≥’∑’Ë¡’‡ß“¢Õß≈”‰ â¢¬“¬º‘¥ª°μ‘

- ·¬°¿“«–≈”‰ âÕÿ¥μ—πÀ√◊Õ≈”‰ â‰¡à∫’∫μ—«

- ∂â“æ‘®“√≥“«à“‡ªìπ¿“«–≈”‰ âÕÿ¥μ—π „Àâ

ª√–‡¡‘π√–¥—∫¢Õß°“√Õÿ¥μ—π  “‡Àμÿ∑’Ë∑”„Àâ‡°‘¥≈”‰ âÕÿ¥

μ—π

- μ√«®À“¿“«–·∑√° ấÕπ¢Õß¿“«–≈”‰ âÕÿ¥μ—π

‡™àπ ≈”‰ â¢“¥‡≈◊Õ¥ À√◊Õ≈”‰ â∑–≈ÿ

¿“æ∂à“¬‡Õ°´‡√¬å™àÕß∑âÕß‡ªìπ°“√μ√«®·√°∑’Ë§«√

∑”‡æ√“–‡ªìπ«‘∏’∑’Ëßà“¬ ∑”‰¥â∑—Ë«‰ª  “¡“√∂·¬°¿“«–

≈”‰ âÕÿ¥μ—πÀ√◊Õ≈”‰ â‰¡à∫’∫μ—«‰¥â ª√–‡¡‘πμ”·Àπàß∑’ËÕÿ¥

μ“√“ß∑’Ë 1 °“√·¬°‡ß“√–À«à“ß≈”‰ â‡≈Á° °—∫ ≈”‰ â„À≠à

≈”‰ â‡≈Á° ≈”‰ â„À≠à

‡π◊ÈÕ‡¬◊ËÕ∑’Ëºπ—ß≈”‰ â §√∫«ß ‰¡à§√∫«ß

≈—°…≥–°√–æÿâß (haustra) ¡’ ‰¡à¡’

¢π“¥ 3-5 ´¡. > 5 ´¡.

®”π«π ¡“° πâÕ¬

°“√°√–®“¬¢Õß≈”‰ â  à«π°≈“ß √Õ∫πÕ°

™àÕß∑âÕß ™àÕß∑âÕß

≈—°…≥–‡ß“¢ÕßÕ“À“√„π≈”‰ â ‰¡à¡’ ¡’

√Ÿª∑’Ë 2 ¿“æ‡Õ°´‡√¬å™àÕß∑âÕß · ¥ßÀ‘πªŸπ∑’Ë™àÕß∑âÕß à«π

≈à“ß ≈—°…≥–À‘πªŸπ™π‘¥ stippled calcifications

¢Õß°âÕπ‡π◊ÈÕßÕ°¡¥≈Ÿ° (uterine fibroid)
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°“√·ª≈º≈¿“æ‡Õ°´‡√¬å™àÕß∑âÕß

μ—π‰¥â „π∫“ß¿“«–‡ß“¢Õß≈”‰ â∑’Ëº‘¥ª°μ‘®–¡’≈—°…≥–

®”‡æ“– “¡“√∂«‘π‘®©—¬‰¥â ‡™àπ °“√∫‘¥¢Õß≈”‰ â„À≠à

(sigmoid volvulus) ≈”‰ â„À≠à à«ππ’È®–¢¬“¬·≈–¡’

≈—°…≥–‡À¡◊Õπ‡¡≈Á¥°“·ø (coffee bean sign) (√Ÿª∑’Ë 4)

·μà¿“æ∂à“¬‡Õ°´‡√¬å™àÕß∑âÕßÕ“®¡’¢âÕ®”°—¥„π

∫“ß°√≥’ ‡™àπ °“√∫Õ°μ”·Àπàß∑’Ë™—¥‡®πÀ√◊Õ “‡Àμÿ∑’Ë

™—¥‡®π¢Õß≈”‰ âÕÿ¥μ—π μâÕßÕ“»—¬ª√–«—μ‘°“√‡®Á∫ªÉ«¬

‡æ◊ËÕ«‘π‘®©—¬·¬°‚√§À√◊Õ°“√μ√«®‡æ‘Ë¡‡μ‘¡ ‡™àπ °“√

μ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√åÀ√◊Õ°“√μ√«®√–∫∫∑“ß‡¥‘π

Õ“À“√¥â«¬°“√°≈◊πÀ√◊Õ «π “√∑÷∫√—ß ’ ‡æ◊ËÕ°“√«‘π‘®©—¬3

¿“æ∑“ß√—ß ’«‘∑¬“„π¿“«–≈”‰ âÕÿ¥μ—π

- ≈”‰ â à«πμâπμàÕ®ÿ¥∑’ËÕÿ¥μ—π®–¡’°“√¢¬“¬

·≈–≈”‰ â à«π∑’ËÕ¬Ÿà∂—¥®“°®ÿ¥∑’Ë‡ªìπªí≠À“®–¡’¢π“¥

‡≈Á°À√◊Õª°μ‘

- ≈¡„π≈”‰ â„π∑à“¬◊πÀ√◊Õπ—Ëß ®–¡’√–¥—∫ air - fluid

levels μà“ß√–¥—∫°—π„π≈”‰ â à«π‡¥’¬«°—π

- ≈¡„π≈”‰ â¡’≈—°…≥–‡À¡◊Õπ≈Ÿ°ªí¥‡√’¬ß°—π

(string of bead appearance) ‡π◊ËÕß®“°≈”‰ â à«π∑’ËÕ¬Ÿà

‡Àπ◊Õ®ÿ¥Õÿ¥μ—π¡’°“√¢¬“¬·≈–¡’¢Õß‡À≈«§â“ßÕ¬Ÿà¿“¬„π

≈”‰ â¡“°‡π◊ËÕß®“°°“√Õÿ¥μ—π®–∑”„Àâ¡’≈¡‡À≈◊Õ‡≈Á°

πâÕ¬≈Õ¬Õ¬Ÿà¥â“π∫π‡√’¬ß°—π‡À¡◊Õπ≈Ÿ°ªí¥

¿“«–≈”‰ â‰¡à∫’∫μ—« ¡—°®–æ∫¡’°“√¢¬“¬¢Õß

≈”‰ â„π à«π≈”‰ â‡≈Á°·≈–≈”‰ â„À≠à∑—Ë«∑âÕß

4. ≈¡„π™àÕß∑âÕß (≈¡∑’ËÕ¬ŸàπÕ°√–∫∫∑“ß‡¥‘π

Õ“À“√)

¿“«–≈¡„π™àÕß∑âÕß “¡“√∂æ∫‰¥â®“°°“√∑–≈ÿ

¢Õß√–∫∫∑“ß‡¥‘πÕ“À“√ À√◊ÕÀ≈—ß°“√ºà“μ—¥

™àÕß∑âÕß ‚¥¬‡©æ“–°“√ºà“μ—¥·∫∫ àÕß°≈âÕß ‚¥¬

ª°μ‘≈¡„π™àÕß∑âÕßÀ≈—ßºà“μ—¥®–À“¬‰ªª√–¡“≥ 1

 —ª¥“ÀåÀ≈—ßºà“μ—¥ ·μà¡’√“¬ß“π«à“¬—ß “¡“√∂æ∫‰¥â 3

 —ª¥“ÀåÀ≈—ßºà“μ—¥1 ·μà®“°°“√∂à“¬¿“æ‡Õ°´‡√¬å™àÕß

∑âÕß¡—°®–μ√«®‰¡àæ∫≈¡ À≈—ßºà“μ—¥ 24 ™—Ë«‚¡ß‰ª·≈â«

√Ÿª∑’Ë 3 ¿“æ‡Õ°´‡√¬å™àÕß∑âÕß· ¥ß¿“«–≈”‰ â‡≈Á°Õÿ¥μ—π (small bowel obstruction) A. ∑à“πÕπÀß“¬ · ¥ß≈”‰ â‡≈Á°¢¬“¬μ—«

¡’≈—°…≥–¢Õßºπ—ß≈”‰ â∑’Ë§√∫√Õ∫«ß¢Õß≈”‰ â‡≈Á° (valvulae conniventes) ·≈– B. ∑à“π—Ëß ‡ÀÁπ°“√‡√’¬ßμ—«¢Õß

≈”‰ â‡≈Á°¡’°“√‡√’¬ßμ—«·∫∫¢—Èπ∫—π‰¥ (stepladder pattern) μ“¡·π«¢Õß mesentery ·≈–√–¥—∫≈¡-πÈ” ∑’ËÕ¬Ÿà¿“¬„π«ß

¢Õß≈”‰ â‡¥’¬«°—πÕ¬Ÿàμà“ß√–¥—∫°—π

 A B
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°“√μ√«®À“≈¡∑’ËÕ¬ŸàπÕ°≈”‰ â(pneumoperitoneum)

®“°°“√∂à“¬¿“æ‡Õ°´‡√¬å™àÕß∑âÕß ¡’¥—ßπ’È

- ‡ß“≈¡„μâ°–∫—ß≈¡ ·≈–Õ“®μ√«®æ∫¿“«–≈¡

πÕ°≈”‰ â (√Ÿª∑’Ë 6)

- ‡ß“≈¡∑’Ë™àÕß∑âÕß¥â“π¢«“∫π

- ‡ß“≈¡∑’Ë·∑√°Õ¬Ÿà√–À«à“ß≈”‰ â (double wall

sign: Rigler sign)

‡∑§π‘§„π°“√μ√«®¡’§«“¡ ”§—≠ °“√¥Ÿ„π∑à“¬◊π

À√◊Õ∑à“μ–·§ß  “¡“√∂μ√«®æ∫≈¡∑’Ë¡’ª√‘¡“≥ 1-2 ¡≈.

‰¥â ·μà∫“ß§√—ÈßÕ“®μâÕß„ÀâÕ¬Ÿà„π∑à“¬◊πÀ√◊Õπ—Ëßπ“π∂÷ß 10

π“∑’2,3

¿“«–≈¡º‘¥ª°μ‘∑’ËÕ¬Ÿà„π ¥â“πÀ≈—ß¢Õß™àÕß∑âÕß (ret-

roperitoneal space) ‡ªìπ≈—°…≥–‡ß“≈¡‡ªìπÀ¬àÕ¡ (mottled

appearance) °√–®“¬‰ªμ“¡ retroperitoneal space ·≈–

≈¡®–‰¡à‰ª√«¡°—π„π à«π∫π¢Õß≈”μ—«‡¡◊ËÕ‡ª≈’Ë¬π∑à“

¢ÕßºŸâªÉ«¬

√Ÿª∑’Ë 5 ¿“æ‡Õ°´‡√¬å™àÕß∑âÕß· ¥ß¿“«–≈”‰ â‡≈Á°Õÿ¥μ—π A. ∑à“πÕπÀß“¬ ·≈– B. ∑à“π—Ëß · ¥ß °“√¢¬“¬μ—«¢Õß≈”‰ â‡≈Á°

·≈–„π∑à“π—Ëß æ∫ string of pearls sign (≈Ÿ°»√ ’¢“«) ‡°‘¥®“° ”‰ â à«ππ—Èπ¡’ ª√‘¡“≥πÈ”¡“°°«à“≈¡ ®÷ß‡ÀÁπ≈¡‡ªìπ

‡¡Á¥‡≈Á°Ê≈Õ¬Õ¬Ÿà‡Àπ◊Õ√–¥—∫¢Õß‡À≈«„π≈”‰ â πÕ°®“°π’È¬—ßæ∫≈¡º‘¥ª°μ‘∑’Ë™àÕß∑âÕß¥â“π¢«“∫π¡’≈—°…≥–‡ªìπ∑àÕ §◊Õ

≈¡∑’ËÕ¬Ÿà„π∑àÕπÈ”¥’ (≈Ÿ°»√ ’¥”)

√Ÿª∑’Ë 4 ¿“æ‡Õ°´‡√¬å™àÕß∑âÕß∑à“πÕπÀß“¬· ¥ß closed

loop obstruction ®“° sigmoid volvulus ¡’≈—°…≥–

≈”‰ â∑’Ë¡’°“√¢¬“¬μ—« ¡’√Ÿª√à“ß‡À¡◊Õπ‡¡≈Á¥°“·ø

(coffee bean sign)

 A B
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°“√·ª≈º≈¿“æ‡Õ°´‡√¬å™àÕß∑âÕß

πÕ°®“°π’È°“√·ª≈º≈¿“æ‡Õ°´‡√¬å™àÕß∑âÕß ‡¡◊ËÕ

μ√«®æ∫‡ÀÁπ ‘Ëß·ª≈°ª≈Õ¡  “¬À√◊Õ∑àÕμà“ßÊ ∑’ËÕ¬Ÿà„π

μ—«ºŸâªÉ«¬ ‡™àπ ∑àÕ„ÀâÕ“À“√ ∑àÕ√–∫“¬πÈ”¥’ ‡ªìπμâπ

√—ß ’·æ∑¬å§«√μ√«®¥Ÿ«à“§◊Õ∑àÕÕ–‰√ ·≈–Õ¬Ÿà∑’Ë„¥ ‚¥¬

‡©æ“–μ”·Àπàß¢Õß “¬À√◊Õ∑àÕμà“ßÊ «à“Õ¬Ÿà„πμ”·Àπàß

∑’Ë‡À¡“– ¡À√◊Õ‰¡à ‡æ√“–Õ“®¡’§«“¡ —¡æ—π∏å°—∫§«“¡

‡®Á∫ªÉ«¬¢ÕßºŸâªÉ«¬

„πªí®®ÿ∫—π°“√·ª≈º≈∑“ß√—ß ’«‘∑¬“ ”À√—∫ºŸâªÉ«¬

∑’Ë¡’ªí≠À“‡°’Ë¬«°—∫™àÕß∑âÕß‡©’¬∫æ≈—ππÕ°‡Àπ◊Õ®“°°“√

∂à“¬¿“æ‡Õ°´‡√¬å™àÕß∑âÕß·≈â« °“√μ√«®Õ—≈μ√“´“«π¥å

·≈–°“√μ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å¡’∫∑∫“∑¡“°¢÷Èπ

‡π◊ËÕß®“°‡ªìπ°“√μ√«®∑’ËºŸâªÉ«¬‰¡à‰¥â√—∫§«“¡‡®Á∫ª«¥

·≈– “¡“√∂„Àâ¢âÕ¡Ÿ≈‰¥â‡æ‘Ë¡‡μ‘¡ ¡“°¢÷Èπ3

¢âÕ®”°—¥¢Õß¿“æ‡Õ°´‡√¬å™àÕß∑âÕß

1. §«“¡∂Ÿ°μâÕß„π°“√«‘π‘®©—¬¢÷Èπ°—∫‡∑§π‘§°“√

∂à“¬¿“æ ·≈–‡«≈“∑’Ë‡À¡“– ¡ ‡™àπ °“√μ√«®æ∫≈¡„μâ

°–∫—ß≈¡„π∑à“π—Ëß ∫“ß§√—ÈßμâÕß„ÀâºŸâªÉ«¬Õ¬Ÿà„π∑à“π—Ëßπ“π

æÕ∑’Ë≈¡®–≈Õ¬¢÷Èπ¡“2,4,5

2. §«“¡‰«·≈–§«“¡®”‡æ“–„π°“√μ√«®À“

À‘πªŸπÀ√◊Õ≈¡∑’Ëº‘¥ª°μ‘‰¡à Ÿß‡À¡◊Õπ°“√μ√«®¥â«¬

‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

3. „Àâ¢âÕ¡Ÿ≈®”°—¥„π‡√◊ËÕß¢Õß°âÕπ„π∑âÕß

4. ≈—°…≥–‡©æ“–∑’Ëμ√«®æ∫®“°¿“æ‡Õ°´‡√¬å

™àÕß∑âÕß„π∫“ß¿“«–‡ªìπ°“√μ√«®æ∫∑’Ë™â“‡°‘π‰ª¡’

¿“«–·∑√°´âÕπ‡°‘¥¢÷Èπ ‡™àπ °“√μ√«®æ∫≈¡∑’Ëºπ—ß¢Õß

≈”‰ âÀ√◊Õ≈¡„πÀ≈Õ¥‡≈◊Õ¥¥”„π¿“«–≈”‰ â¢“¥‡≈◊Õ¥

‡ªìπμâπ

 √ÿª

°“√∂à“¬¿“æ‡Õ°´‡√¬å™àÕß∑âÕß ‡ªìπ°“√μ√«®‡∫◊ÈÕß

μâπ∑’Ë™à«¬„π°“√«‘π‘®©—¬§«“¡º‘¥ª°μ‘„π™àÕß∑âÕß ‡æ√“–

‡ªìπ«‘∏’∑’Ëßà“¬ ∑”‰¥â∑—Ë«‰ª °“√∑√“∫¢âÕ®”°—¥·≈–

·π«∑“ß°“√·ª≈º≈¿“æ¢Õß‡ß“„π™àÕß∑âÕß √à«¡°—∫

¢âÕ¡Ÿ≈∑“ß§≈‘π‘° ª√–«—μ‘ °“√μ√«®√à“ß°“¬ ®–™à«¬

„Àâ°“√«‘π‘®©—¬∂Ÿ°μâÕß¡“°¢÷Èπ À√◊Õ‡ªìπ·π«∑“ß„π°“√

‡≈◊Õ° àßμ√«®∑’Ë‡À¡“– ¡μàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

1. Eisenberg RL. Gastrointestinal Radiology. 3rd ed. Philadelphia:
Lippicott-Raven; 1996.

2. Baker SR. The abdominal plain film what will be its role in the
future? Radiol Clin North Am 1993;31:1335-44.

3. Maniatis V, Chryssikopoulos H, Roussakis A, Kalamara C,
Kavadias S, Papadopoulos A, et al. Perforation of the alimen-
tary tract: evaluation with computed tomography. Abdom
Imaging 2000;25:373-9.

4. Marincek B. Nontraumatic abdominal emergencies: acute ab-
dominal pain: diagnostic strategies. Eur Radiol 2002;12:2136-
50.

5. Taourel P, Kessler N, Lesnik A, Blayac PM, Morcos L, Bruel
JM. Nontraumatic abdominal emergencies: imaging of acute
intestinal obstruction. Eur Radiol 2002;12:2151-60.

√Ÿª∑’Ë 6 ¿“æ‡Õ°´‡√¬å· ¥ß¿“«–≈¡√—Ë«„π™àÕß∑âÕß (pneumo-

peritoneum) · ¥ß≈¡∑’ËÕ¬Ÿà„μâ°–∫—ß≈¡ (≈Ÿ°»√)
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«‘∏’°“√μ√«® CTA Head and Neck ¥â«¬‡∑§π‘§
Dual Energy Subtraction CTA (DENSA)

»“ μ√“«ÿ∏  ∏√√¡°‘μμ‘æ—π∏å «∑.∫. (√—ß ’‡∑§π‘§)
»ÿ¿«√√≥  ®‘«–æß»å «∑.∫. (√—ß ’‡∑§π‘§)

«‘¡≈√—μπå  À≈àÕπ‘¡‘μ¥’ «∑.∫. (√—ß ’‡∑§π‘§)

‡√◊ËÕß¬àÕ

Dual ENergy Subtraction CTA ( DENSA ) ‡ªìπ‡∑§π‘§∑’Ë„™â„π°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß ¡Õß„π à«π¢Õß

»’√…–·≈–≈”§Õ ‚¥¬°“√„™â§à“æ≈—ßß“π∑’Ëμà“ß°—π Õß§à“„π°“√‡æ‘Ë¡§«“¡·μ°μà“ß¢Õß contrast ¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’ËÕ¬Ÿàμ‘¥°—π

‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÀ≈Õ¥‡≈◊Õ¥·¥ß∑’ËÕ¬Ÿàμ‘¥°—∫°√–¥Ÿ°∫√‘‡«≥∞“π°–‚À≈°»’√…– ¥—ßπ—Èπ DENSA ®÷ß∂◊Õ‡ªìπ

°√–∫«π°“√μ√«®∑’Ë„Àâ§«“¡ –¥«° √«¥‡√Á« ª≈Õ¥¿—¬ ·≈–¡’§«“¡∂Ÿ°μâÕß ·¡àπ¬”„π°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß ¡Õß

·≈–≈”§Õ

Abstract

Dual Energy Subtraction CTA (DENSA) for Head and Neck

Sastrawut Thammakitiphan, Supawan Jiwapong, Wimonrat Lornimitdee

Department of Radiology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10170

This technique aimed at developing method for easy image reconstruction in 3D visualization of
cerebral vascular from Computerized tomographic angiography (CT angiography or CTA), the modality of choice
for visualized of vascular anatomy and the adjacent bony structures close to the skull base. It is faster, less-
invasive, less complications, more accurately and itûs not as expensive. Additionally, three-dimensional reformat-
ting allows for excellent appreciation of anatomic relationships between bones, soft tissues, and the vascular
system.

*¿“§«‘™“√—ß ’«‘∑¬“ §≥–·æ∑¬»“ μ√å»‘√‘√“™æ¬“∫“≈ ¡À“«‘∑¬“≈—¬¡À‘¥≈
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«‘∏’°“√μ√«® CTA Head and Neck ¥â«¬‡∑§π‘§ Dual Energy Subtraction CTA (DENSA)

„π à«π¢Õß»’√…–·≈–≈”§Õ ‡æ◊ËÕ„Àâßà“¬μàÕ°“√ √â“ß¿“æ

„Àâ‡ÀÁπ‡©æ“–À≈Õ¥‡¥◊Õ¥·¥ß‡æ’¬ßÕ¬à“ß‡¥’¬« ‰¡à¡’ à«π

¢Õß°√–¥Ÿ°¡“ª–ªπ

DENSA Õ“»—¬§ÿ≥ ¡∫—μ‘°“√¥Ÿ¥°≈◊π√—ß ’¢Õß

‡π◊ÈÕ‡¬◊ËÕμà“ßÊ ®–¢÷ÈπÕ¬Ÿà°—∫§à“§«“¡μà“ß»—°¬å Ÿß ÿ¥∑’Ë„™â

„π°“√‡√àßÕπÿ¿“§Õ‘‡≈Á°μ√Õπ®“°‰ âÀ≈Õ¥„Àâ«‘Ëß‰ª¬—ß

‡ªÑ“∑—ß ‡μπ¢ÕßÀ≈Õ¥‡Õ°´‡√¬å‡æ◊ËÕº≈‘μ‡Õ°´‡√¬å (kVp)

‡¡◊ËÕ©’¥ “√∑÷∫√—ß ’‡¢â“‰ª„πÀ≈Õ¥‡≈◊Õ¥  “√∑÷∫√—ß ’∑’Ë©’¥

‡¢â“√à“ß°“¬π—Èπ®–¡’§à“°“√¥Ÿ¥°≈◊π√—ß ’ Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫

°—∫‡π◊ÈÕ‡¬◊ËÕ∑’ËÕ¬Ÿàμ‘¥°—π ®÷ß∑”„Àâ “¡“√∂‡ÀÁπ “√∑÷∫√—ß ’

„πÀ≈Õ¥‡≈◊Õ¥‰¥â™—¥‡®π¬‘Ëß¢÷Èπ ‚¥¬‡©æ“–‡¡◊ËÕ‡≈◊Õ°„™â§à“

§«“¡μà“ß»—°¬å Ÿß ÿ¥∑’ËμË” ·μà„π à«π¢Õß°√–¥Ÿ°π—Èπ®–¡’

§à“°“√¥Ÿ¥°≈◊π√—ß ’·μ°μà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ ·¡â

®–‡≈◊Õ°„™â§à“§«“¡μà“ß»—°¬å Ÿß ÿ¥∑’ËμË”À√◊Õ Ÿß°Áμ“¡

‡∑§π‘§ DENSA  “¡“√∂„™â‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«-

‡μÕ√å∑—Ë«‰ª∑’Ë “¡“√∂∑”°“√μ√«®À≈Õ¥‡≈◊Õ¥‰¥â ‚¥¬

°“√ª√–¬ÿ°μå°“√ ·°π Pre contrast ·≈– CTA ‚¥¬°“√

°”Àπ¥æ“√“¡‘‡μÕ√åμà“ßÊ „Àâ‡∑à“°—π∑—Èß Scan coverage,

FOV, Start & end location, Slice thickness, Slice spacing

·≈–°”Àπ¥§à“æ≈—ßß“π‡Õ°´‡√¬å∑’Ë„™âμà“ß°—π ¥—ßπ’È Pre

contrast 140 kVp 300 mA ·≈– 80 kVp 600 mA  ”À√—∫

∫∑π”

Dual ENergy Subtraction Angiography
(DENSA)

°“√ √â“ß¿“æ¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß ¡Õß„π à«π¢Õß

∫√‘‡«≥»’√…–·≈–≈”§Õπ—Èπ¡’§«“¡¬ÿàß¬“°´—∫´âÕπ„π°“√

 √â“ß¿“æ‡ âπ‡≈◊Õ¥ “¡¡‘μ‘ (3D visualization) ‡π◊ËÕß®“°§à“

Hounsfield Unit (HU) „π à«π¢Õß°√–¥Ÿ°·≈– “√∑÷∫√—ß ’

∑’Ë©’¥‡¢â“‰ª„π‡ âπ‡≈◊Õ¥π—Èπ¡’§à“„°≈â‡§’¬ß°—π ´÷Ëß‡ªìπ¢âÕ

®”°—¥„π°“√ √â“ß¿“æÀ≈Õ¥‡≈◊Õ¥„Àâ‡ÀÁπ‡æ’¬ßÀ≈Õ¥

‡≈◊Õ¥·¥ß∑’Ë™—¥‡®π °“√ √â“ß¿“æÀ≈Õ¥‡≈◊Õ¥„π à«π¢Õß

∫√‘‡«≥»’√…–·≈–≈”§Õ®–„™â«‘∏’°“√ √â“ß·∫∫ Volume

segmentation ́ ÷Ëß‰¥â·°à«‘∏’°“√ª√—∫ threshold, «‘∏’°“√ Add

structure À√◊Õ«‘∏’°“√ auto select π—Èπ∑ÿ°«‘∏’‰¡à “¡“√∂

 √â“ß¿“æ„Àâ‡ÀÁπ‡æ’¬ßÀ≈Õ¥‡≈◊Õ¥‡æ’¬ßÕ¬à“ß‡¥’¬«‰¥â ·μà

æ∫«à“¡’ à«π¢Õß°√–¥Ÿ°∑’ËÕ¬Ÿàμ‘¥°—∫À≈Õ¥‡≈◊Õ¥ª–ªπ¡“

¥â«¬ ¥—ßπ—Èπ°“√ √â“ß¿“æ¥—ß°≈à“«®÷ßμâÕßÕ“»—¬ºŸâ∑’Ë¡’

§«“¡™”π“≠ Ÿß‡ªìπÕ¬à“ß¡“° ∂÷ß®– “¡“√∂ √â“ß¿“æ

À≈Õ¥‡≈◊Õ¥∑’Ë™—¥‡®π‰¥âμ“¡μâÕß°“√

¥â«¬ “‡Àμÿ¥—ß°≈à“« ‡∑§π‘§ DENSA ®÷ß∂◊Õ‡ªìπ

∑“ß‡≈◊Õ°Õ’°∑“ßÀπ÷Ëß‡æ◊ËÕ„™â„π°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß

√Ÿª∑’Ë 1 ¿“æ 3D reconstruction ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß∑’Ë‰¡à “¡“√∂≈∫ bone ÕÕ°‰¥âÀ¡¥



JOURNAL OF SIRIRAJ RADIOLOGY

71

Vol. 1 No. 1 January - June 2014

»“ μ√“«ÿ∏ ∏√√¡°‘μμ‘æ—π∏å  ·≈–§≥–

¿“«–‡≈◊Õ¥ÕÕ°„π‡π◊ÈÕ ¡Õß (Subarachnoid hemor-

rhage : SAH)

¿“«–‡≈◊Õ¥ÕÕ°„π‚æ√ß ¡Õß (Intraventicular hem-

orrhage : IVH)

¿“«–‡ âπ‡≈◊Õ¥ ¡Õß‚ªÉßæÕß (Aneurysm)

¿“«–‡ âπ‡≈◊Õ¥ ¡Õßμ’∫ (Stenosis)

‡∑§π‘§∑’Ë„™â„π°“√μ√«®

®—¥∑à“‡À¡◊Õπ°—∫ ‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√åÀ≈Õ¥

‡≈◊Õ¥·¥ß ¡Õß (Brain CTA) ‚¥¬¡’¢—ÈπμÕπ¥—ßπ’È

1. ®—¥∑à“ºŸâªÉ«¬πÕπÀß“¬ À—π»’√…–‡¢â“·°π‡§√◊ËÕß

«“ß»’√…–∫π∑’Ë√Õß»’√…–

2. ®—¥„Àâ OM Line μ—Èß©“°°—∫‡μ’¬ß

3. ∑”°“√ ·°π¿“æ scout μ—Èß·μà C2 §≈ÿ¡∂÷ß ver-

tex

4.  ·°π°àÕπ©’¥ “√∑÷∫√—ß ’ (pre contrast scanning)

¥â«¬°“√°”Àπ¥§à“æ“√“¡‘‡μÕ√å¢Õß°“√ ·°π‡ªìπ 140

°“√ ·°π CTA

À≈—ß®“°°“√ ·°π®–‰¥â¢âÕ¡Ÿ≈ Õß™ÿ¥ ‚¥¬¢âÕ¡Ÿ≈

™ÿ¥ CTA æ∫«à“ “√∑÷∫√—ß ’∑’ËÕ¬Ÿà„πÀ≈Õ¥‡≈◊Õ¥·¥ß®–

 “¡“√∂‡ÀÁπÀ≈Õ¥‡≈◊Õ¥™—¥¡“°¬‘Ëß¢÷Èπ‡π◊ËÕß®“° “√∑÷∫

√—ß ’¡’§à“°“√¥Ÿ¥°≈◊π√—ß ’ Ÿß ·μà„π à«π¢Õß°√–¥Ÿ°¡’§à“

°“√¥Ÿ¥°≈◊π√—ß ’·μ°μà“ß°—π‡æ’¬ß‡≈Á°πâÕ¬ ‡¡◊ËÕπ”¢âÕ¡Ÿ≈

¿“æ Õß™ÿ¥‰ªºà“π°“√ subtraction ‚¥¬π”¢âÕ¡Ÿ≈¿“æ™ÿ¥

CTA subtraction ¥â«¬¢âÕ¡Ÿ≈™ÿ¥ Pre contrast ∑”„Àâ à«π

¢Õß°√–¥Ÿ°®–∂Ÿ° subtract ÕÕ°‰ª∑”„Àâ “¡“√∂·¬°

À≈Õ¥‡≈◊Õ¥·¥ßÕÕ°®“°°√–¥Ÿ°·≈–®“°·§≈‡´’¬¡∑’Ë

‡°“–μ“¡ºπ—ßÀ≈Õ¥‡≈◊Õ¥‰¥â¥’¡“°¬‘Ëß¢÷Èπ

Õ“°“√∑’Ë¡—°®– àßμ√«®«‘π‘®©—¬¥â«¬ CTA

¿“«– ¡Õß¢“¥‡≈◊Õ¥ ®“°‡ âπ‡≈◊Õ¥ ¡Õßμ’∫ À√◊Õ

Õÿ¥μ—π (Ischemic stroke, Cerebral infarction)

¿“«–‡≈◊Õ¥ÕÕ°„π°–‚À≈°»’√…– ®“°‡ âπ‡≈◊Õ¥

 ¡Õß·μ° (Hemorrhagic stroke, Cerebral hemorrhage)

μ“√“ß∑’Ë 1

Position Supine, Head first
Anatomical Reference OM
Scout LAT, AP
Scan Type Helical Mode
Scan Direction Inferior to Superior
DFOV 25 cm decrease appropriately
Scan Coverage C2 to Vertex
IV Contrast Volume / Rate 60 mL 4-5 mL/sec
Saline flush Volume / Rate 30 mL 4-5 mL/sec
Scan parameter Pre contrast CTA
Tube Voltage (kVp) 140 80
Tube Load (mA) 300 600
Rot ation time (sec) 0.8 0.8
Pitch / Speed (mm/rotation) 0.969:1, 19.37 0.969:1, 19.37
Detector Configuration (mm) 0.625 mm x 32 = 20

Recon Type Body Thickness/
Slice Thickness/ Spacing recon part Spacing (mm) algorithm
Algorithm 1 CTA carotid/brain 0.625/0.625 soft

2 CTA carotid/brain 5/5 standard
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«‘∏’°“√μ√«® CTA Head and Neck ¥â«¬‡∑§π‘§ Dual Energy Subtraction CTA (DENSA)

contrast enhancement (CTA) ≈∫¥â«¬¢âÕ¡Ÿ≈™ÿ¥ Pre con-

trast ÕÕ° ®–‰¥â¢âÕ¡Ÿ≈¿“æ™ÿ¥„À¡àÕÕ°¡“Õ’° 1 ™ÿ¥∑’Ë

 “¡“√∂π”¡“ √â“ß¿“æ‡ âπ‡≈◊Õ¥‰¥âßà“¬¢÷Èπ

¢âÕ¥’¢Õß DENSA

 “¡“√∂‡ÀÁπ “√∑÷∫√—ß ’„πÀ≈Õ¥‡≈◊Õ¥‰¥â™—¥‡®π¡“°

¬‘Ëß¢÷Èπ‡π◊ËÕß®“°‡¡◊ËÕ„™â kVp μË” “√∑÷∫√—ß ’®–¥Ÿ¥°≈◊π√—ß ’

‰¥â¥’∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫‡π◊ÈÕ‡¬◊ËÕ™π‘¥Õ◊Ëπ §«“¡Àπ“·πàπ

¢Õß°√–¥Ÿ°∑’Ë‰¥â®“°°“√ subtraction ·≈â«®–≈¥≈ß ´÷Ëß

 “¡“√∂„™â‡ªìπ Anatomical correlation ‰¥â‡ªìπÕ¬à“ß¥’

°“√μ√«®¡’§«“¡ –¥«° √«¥‡√Á« ª≈Õ¥¿—¬ ºŸâªÉ«¬‰¥â√—∫

§«“¡‡®Á∫ª«¥πâÕ¬ Õ’°∑—Èß¬—ß™à«¬≈¥‡«≈“·≈–ßà“¬„π°“√

 √â“ß¿“æ 3D reconstruction

¢âÕ®”°—¥°“√μ√«®¥â«¬«‘∏’ DENSA

À≈—°°“√¢Õß«‘∏’ DENSA §◊Õ°“√ subtraction ¢Õß

kVp ·≈– 300 mA ‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈Õâ“ßÕ‘ß™ÿ¥∑’ËÀπ÷Ëß

5.  ·°π pre mornitoring ∑’Ëμ”·ÀπàßÀ≈Õ¥‡≈◊Õ¥

·¥ß√–¥—∫ C2

6.  ·°π Bolus triggering ‚¥¬«“ß ROI °”Àπ¥ Trig-

gering threshold ∑’Ë 100 HU

7. Scan CTA brain √–À«à“ß©’¥ “√∑÷∫√—ß ’ ¥â«¬

‡∑§π‘§ 80 kVp ·≈– 600 mA ‰¥â¢âÕ¡Ÿ≈™ÿ¥∑’Ë Õß

‡∑§π‘§∑’Ë„™â„π°“√μ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√åÀ≈Õ¥
‡≈◊Õ¥·¥ß≈”§Õ (Carotid CTA)

®—¥∑à“ºŸâªÉ«¬‡™àπ‡¥’¬«°—∫°“√μ√«® Brain CTA ·μà‡√‘Ë¡

 ·°πμ—Èß·μà Arch of Aorta §≈ÿ¡∂÷ß Circle of willis (cow)

Bolus tracking ∑’Ëμ”·Àπàß ascending aorta °”Àπ¥ Trig-

gering threshold ∑’Ë 100 HU

À≈—ß®“°π—Èππ”¢âÕ¡Ÿ≈∑—Èß Õß™ÿ¥¡“ºà“π°√–∫«π°“√

post processing ¥â«¬«‘∏’ subtraction ‚¥¬π”¢âÕ¡Ÿ≈™ÿ¥∑’Ë‡ªìπ

μ“√“ß∑’Ë 2

Position Supine, Head first
Anatomical Reference OM
Scout LAT, AP
Respiratory Phase Breath hold
Scan Type Helical Mode
Scan Direction Inferior to Superior
DFOV 25 cm decrease appropriately
Scan Coverage Arch of aorta to Vertex
IV Contrast Volume / Rate 70 mL 4-5 mL/sec
Saline flush Volume / Rate 30 mL 4-5 mL/sec
Scan parameter Pre contrast CTA
Tube Voltage (kVp) 140 80
Tube Load (mA) 300 600
Rotation time (sec) 0.5 0.5
Pitch / Speed (mm/rotation) 1.375:1, 55 1.375:1, 55
Detector Configuration (mm) 0.625 mm x 64 = 40

Recon Type Body Thickness/
Slice Thickness/ Spacing recon part Spacing (mm) algorithm
Algorithm 1 CTA carotid/brain 0.625/0.625 soft

2 CTA carotid/brain 5/5 standard
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√Ÿª∑’Ë 2 °√–∫«π°“√°“√ Subtraction ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√ ·°π

√Ÿª∑’Ë 3 ¢âÕ¡Ÿ≈¿“æ™ÿ¥„À¡à®“°°“√ subtraction ¢Õß¢âÕ¡Ÿ≈ 2 ™ÿ¥ ∑’Ë 2 §à“æ≈—ßß“π (80 kVp ·≈– 140 kVp)

√Ÿª∑’Ë 4 ‡ª√’¬∫‡∑’¬∫¿“æ MIP À≈Õ¥‡≈◊Õ¥∫√‘‡«≥∞“π°–‚À≈° ¿“æ´â“¬‡ªìπ¿“æ∑’Ë‰¥â RAW DATA ¿“æ¢«“‡ªìπ¿“æ∑’Ë‰¥â®“°

°“√ Subtraction ´÷Ëß¿“æMIP ®“°°“√ Subtraction ®– “¡“√∂¡Õß‡ÀÁπÀ≈Õ¥‡≈◊Õ¥·¥ß‰¥âÕ¬à“ß™—¥‡®π

CTA (80kVp) Pre contrast (140kV) Subtracted image
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«‘∏’°“√μ√«® CTA Head and Neck ¥â«¬‡∑§π‘§ Dual Energy Subtraction CTA (DENSA)

¢âÕ¡Ÿ≈ 2 ™ÿ¥ ©–π—Èπ¢âÕ¡Ÿ≈∑—Èß Õß™ÿ¥ μâÕß°”Àπ¥æ“√“

¡‘‡μÕ√å Õ—π‰¥â·°à Scan coverage, FOV, Start & end loca-

tion, Slice thickness, Slice spacing ‡∑à“°—π ®÷ß®– “¡“√∂

subtraction °—π‰¥âæÕ¥’ ·≈–§ß‡À≈◊Õ‡æ’¬ß¿“æÀ≈Õ¥

‡≈◊Õ¥∑’Ë®–¡’§«“¡™—¥‡®π¬‘Ëß¢÷Èπ ¥—ßπ—Èπªí®®—¬§«∫§ÿ¡

 ”§—≠§◊Õ°“√‰¡à¢¬—∫μ—«¢ÕßºŸâªÉ«¬√–À«à“ß°“√μ√«®

À√◊ÕºŸâªÉ«¬μâÕß “¡“√∂πÕππ‘Ëß‰¥âμ≈Õ¥°“√μ√«®

√Ÿª∑’Ë 6 ¿“æ volume rendering ·≈– HD MIP ¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß ¡Õß®“°¢âÕ¡Ÿ≈¢âÕ¡Ÿ≈¿“æ™ÿ¥„À¡à∑’Ë‰¥â®“°°“√ subtraction

 √ÿª·≈–«‘®“√≥å
DENSA ‡ªìπ«‘∏’°“√μ√«®∑“ß‡≈◊Õ°∑’Ë„™â«‘π‘®©—¬‚√§

À≈Õ¥‡≈◊Õ¥·¥ß ¡Õß·≈–≈”§Õ ´÷Ëß¡’≈”¥—∫¢—ÈπμÕπ‡™àπ

‡¥’¬«°—∫°“√μ√«® CTA ª°μ‘ ·μà DENSA Õ“»—¬§ÿ≥-

 ¡∫—μ‘°“√¥Ÿ¥°≈◊πæ≈—ßß“π√—ß ’¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ëμà“ß°—π §◊Õ

 “√∑÷∫√—ß ’®–¥Ÿ¥°≈◊π√—ß ’‰¥â¥’ ∑’Ë kVp μË” ·μà°√–¥Ÿ°®–

¡’§«“¡·μ°μà“ß°—ππâÕ¬¡“°∂÷ß·¡â®–„™â§à“ kVp ∑’Ëμà“ß°—π

√Ÿª∑’Ë 5 ¿“æ MIP ¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß ¡Õß·≈–≈”§Õ®“°¢âÕ¡Ÿ≈¿“æ™ÿ¥„À¡à∑’Ë‡°‘¥®“°°“√ subtraction



JOURNAL OF SIRIRAJ RADIOLOGY

75

Vol. 1 No. 1 January - June 2014

»“ μ√“«ÿ∏ ∏√√¡°‘μμ‘æ—π∏å  ·≈–§≥–

‡¡◊ËÕ‡√“∑”°“√ ·°π·≈â«π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“ subtraction °—π

§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°„π¢âÕ¡Ÿ≈™ÿ¥„À¡à∑’Ë‰¥â®–≈¥≈ß

§«“¡‡¢â¡¢Õß “√∑÷∫√—ß ’®–¡“°¢÷Èπ ∑”„Àâßà“¬ ·≈–™à«¬

≈¥‡«≈“„π°“√ √â“ß¿“æ 3D reconstruction ‰¥â‡ªìπ

Õ¬à“ß¡“° ‚¥¬‡©æ“–√Õ¬‚√§∑’Ë∫√‘‡«≥ base of skull

2. Thorsten R C Johnson, Material differentiation by dual energy
CT: initial experience. Eur Radiol 2007;17:1510-7.

3. Aschoff A, Ty Bae K, Berland L, Cinnamon J, Costello P, Ebert
G, et al. Multidetector CT Protocols. Springer-verlag Italia 2006:
E25-28.

4. Flohr TG, McCollough CH, Bruder H, Petersilka M, Gruber K,
Süss C, et al. First performance evaluation of a dual-source CT
(DSCT) system. Eur Radiol 2006;16(2):256-68. Epub 2005 Dec
10.

5. Dual Energy CT SOMATOM Definition Answer for life. https://
www.medical.siemens.com/siemens/de_DE/gg_ct_FBAs/files/
Options_Portal/Case_Studies/Dual_Energy_CT.pdf

‡Õ° “√Õâ“ßÕ‘ß

1. Sundar Kalyana R, Dual ENergy Subtraction Angiography
(DENSA) from VCT. Images Courtesy: Devi Scans Pvt, Ltd,
Trivandrum. GEHC, India.
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æ¬“∫“≈°—∫°“√¥Ÿ·≈ºŸâ√—∫∫√‘°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

æ¬“∫“≈°—∫°“√¥Ÿ·≈ºŸâ√—∫∫√‘°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß
¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

(Computed tomographic angiography: CTA)

 ÿ√’√—μπå ®—π∑√åæ“≥‘™¬å, æ¬.∫.,«∑.¡.( ÿ¢»÷°…“)

*ß“π°“√æ¬“∫“≈√—ß ’«‘∑¬“ ΩÉ“¬°“√æ¬“∫“≈‚√ßæ¬“∫“≈
»‘√‘√“™

°“√μ√«®À“§«“¡º‘¥ª°μ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß„π

√à“ß°“¬  “¡“√∂μ√«®«‘π‘®©—¬‰¥âÀ≈“¬«‘∏’ ´÷Ëß‰¥â·°à °“√

μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬°“√„ à “¬ «πÀ≈Õ¥‡≈◊Õ¥

·¥ß‚¥¬μ√ß (Digital subtraction angiography) °“√μ√«®

¥â«¬‡§√◊ËÕß§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß (Ultrasound doppler)

°“√μ√«®¥â«¬‡§√◊ËÕß π“¡·¡à‡À≈Á°‰øøÑ“ (Magnetic reso-

nance angiography) °“√μ√«®¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å

§Õ¡æ‘«‡μÕ√å (Computed tomographic angiography) ´÷Ëß

·μà≈–«‘∏’°“√μ√«® “¡“√∂ √â“ß¿“æÀ≈Õ¥‡≈◊Õ¥·¥ß‰¥â

„°≈â‡§’¬ß°—π ·μà«‘∏’°“√μ√«®·μà≈–™π‘¥°Á¡’∑—Èß¢âÕ¥’ ·≈–

¢âÕ®”°—¥·μ°μà“ß°—π

°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å

§Õ¡æ‘«‡μÕ√å (Computed tomographic angiography : CTA)

‡ªìπ«‘∏’°“√μ√«®Àπ÷Ëß∑’Ë “¡“√∂«‘π‘®©—¬‚√§¢ÕßÀ≈Õ¥

‡≈◊Õ¥·¥ß‰¥â∑ÿ° à«π¢Õß√à“ß°“¬ ‰¥â·°à À≈Õ¥‡≈◊Õ¥·¥ß

 ¡Õß (Cerebral artery) À≈Õ¥‡≈◊Õ¥·¥ß™àÕß∑âÕß (Abdomi-

nal Aorta) À≈Õ¥‡≈◊Õ¥·¥ßÀ—«„®(Coronary artery) À≈Õ¥

‡≈◊Õ¥·¥ßªÕ¥(Pulmonary artery) À≈Õ¥‡≈◊Õ¥·¥ß

μ—∫(Hepatic artery) À≈Õ¥‡≈◊Õ¥·¥ß‰μ(Renal artery)

·≈–À≈Õ¥‡≈◊Õ¥¢Õß·¢π/¢“ (Upper/lower extremitry)

‡ªìπμâπ °“√μ√«®¥â«¬«‘∏’π’È “¡“√∂ √â“ß¿“æ·≈–

«‘π‘®©—¬‚√§‰¥â¥’ ·≈–·¡àπ¬”‰¡à·μ°μà“ß®“°°“√μ√«®

¥â«¬«‘∏’Õ◊ËπÊ ·μà√–¬–‡«≈“μ√«®¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å

§Õ¡æ‘«‡μÕ√å„™â‡«≈“ 5 - 15 π“∑’ Õ—μ√“°“√‡°‘¥§«“¡‡ ’Ë¬ß/

¿“«–·∑√°´âÕπ®“°°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬

‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√åμË”°«à“°“√μ√«®À≈Õ¥‡≈◊Õ¥

·¥ß‚¥¬°“√„ à “¬ «π (catheter) ‡¢â“À≈Õ¥‡≈◊Õ¥·¥ß

‚¥¬μ√ß (Digital subtraction angiography) ∑—Èßπ’È¿“¬À≈—ß

°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

ºŸâ √—∫∫√‘°“√‰¡à®”‡ªìπμâÕßπÕπæ—°„π‚√ßæ¬“∫“≈

 “¡“√∂°≈—∫∫â“π‰¥â  ¥—ßπ—Èπ°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß

¥â«¬«‘∏’π’È¡’°“√æ—≤π“‰ªÕ¬à“ß¡“°·≈–‡ªìπ∑’Ëπ‘¬¡Õ¬à“ß

°«â“ß¢«“ß ‡ªìπ°“√μ√«®«‘π‘®©—¬∑’Ë∑”‰¥â‰¡à́ —∫´âÕπ √«¥‡√Á«

ª≈Õ¥¿—¬μàÕºŸâ√—∫∫√‘°“√ ·≈–„Àâº≈°“√«‘π‘®©—¬·¡àπ¬”

‡π◊ËÕß®“°°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß

‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ®”‡ªìπμâÕß„™â “√‡æ‘Ë¡§«“¡™—¥

¢Õß¿“æ/ “√∑÷∫√—ß ’ (Contrast media) ©’¥‡¢â“∑“ßÀ≈Õ¥
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‡≈◊Õ¥¥” ´÷Ëß “√‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ°Á‡™àπ‡¥’¬«°—∫¬“

™π‘¥μà“ßÊ ∑’ËÕ“®°àÕ„Àâ‡°‘¥Õ“°“√·æâ‰¥â‚¥¬‰¡à “¡“√∂

∑”π“¬≈à«ßÀπâ“ çºŸâ∑’Ë¡’ª√–«—μ‘·æâÕ“À“√∑–‡≈/ “√

‰Õ‚Õ¥’π ‚√§¿Ÿ¡‘·æâ ÀÕ∫À◊¥ ®–¡’‚Õ°“ ·æâ “√

‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ¡“°°«à“ºŸâÕ◊Ëπ ®÷ßμâÕß√“¬ß“π

√—ß ’·æ∑¬å„Àâ∑√“∫°àÕπμ√«®é æ¬“∫“≈®÷ßμâÕß‡ªìπºŸâ

¡’§«“¡√Ÿâ‡°’Ë¬«°—∫ “√‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ/ “√∑÷∫√—ß ’

(contrast media) °“√™à«¬‡À≈◊Õ/„Àâ°“√æ¬“∫“≈·°àºŸâ√—∫

∫√‘°“√‡¡◊ËÕ‡°‘¥¿“«–·æâ “√∑÷∫√—ß ’ ·¡â·μàÕ“°“√‡≈Á°

πâÕ¬®π∂÷ßºŸâ∑’Ë¡’Õ“°“√·æâ√ÿπ·√ß √«¡∑—Èß°“√∫√‘À“√®—¥

‡μ√’¬¡¬“ ·≈–Õÿª°√≥å„π°“√™à«¬™’«‘μºŸâ√—∫∫√‘°“√„Àâ

§√∫μ“¡®”π«π·≈–æ√âÕ¡„™âμ≈Õ¥‡«≈“ Àπà«¬ß“π/

ÀâÕßμ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å §«√¡’·π«∑“ß°“√™à«¬

‡À≈◊ÕºŸâ√—∫∫√‘°“√‡¡◊ËÕ‡°‘¥¿“«–·æâ “√‡æ‘Ë¡§«“¡™—¥¢Õß

¿“æ/ “√∑÷∫√—ß ’„Àâæ¬“∫“≈·≈–ºŸâªØ‘∫—μ‘ß“π„πÀâÕß

μ√«®∑ÿ°§πªØ‘∫—μ‘‰ª„π·π«∑“ß‡¥’¬«°—π

¥—ßπ—Èπ °“√¥Ÿ·≈·≈–„Àâ°“√æ¬“∫“≈ºŸâ√—∫∫√‘°“√

μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

μâÕßÕ“»—¬§«“¡√Ÿâ §«“¡ “¡“√∂ ∑—°…–À≈“¬¥â“π ‰¥â·°à

∑—°…–°“√§—¥°√Õß °“√ª√–‡¡‘πºŸâ√—∫∫√‘°“√°àÕπ ¢≥–

·≈–À≈—ß‰¥â√—∫°“√©’¥ “√‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ/ “√∑÷∫

√—ß ’∑“ßÀ≈Õ¥‡≈◊Õ¥¥” √«¡∑—Èß°“√¥Ÿ·≈·≈–„Àâ°“√

æ¬“∫“≈„π°√≥’ºŸâ√—∫∫√‘°“√¡’¿“«–‰μ«“¬‡√◊ÈÕ√—ß ·≈–

°“√ªÑÕß°—π°“√‡°‘¥¿“«–‰μ∑”ß“π≈¥≈ß‡¡◊ËÕ‰¥â√—∫ “√

‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ/ “√∑÷∫√—ß ’‡¢â“ Ÿà√à“ß°“¬ (Contrast

induced nephropathy : CIN) ¡‘„™à‡æ’¬ß·μà„™â°√–∫«π°“√

æ¬“∫“≈ ·μàμâÕß„™â°“√æ—≤π“»—°¬¿“æ„πμπ‡Õß

 ¡Ë”‡ ¡Õ μ‘¥μ“¡§«“¡°â“«Àπâ“¥â“π°“√μ√«®«‘π‘®©—¬

∑“ß√—ß ’«‘∑¬“ ∑—Èßπ’È¬—ßμâÕß¡’∑—°…–°“√ªØ‘∫—μ‘ß“π‡ªìπ

∑’¡ À “¢“ ·≈–¬—ß§”π÷ß∂÷ßº≈≈—æ∏å¢Õß°“√∫√‘°“√

æ¬“∫“≈¿“¬„μâ°“√¥Ÿ·≈æ¬“∫“≈μ“¡¡“μ√∞“π«‘™“™’æ

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

°“√æ¬“∫“≈·≈–¥Ÿ·≈ºŸâ√—∫∫√‘°“√μ√«®À≈Õ¥‡≈◊Õ¥
·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å (Computed
tomographic angiography: CTA)

∫∑∫“∑ ”§—≠¢Õßæ¬“∫“≈∑’ËªØ‘∫—μ‘ß“πª√–®”ÀâÕß

μ√«®¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å °“√¥Ÿ·≈·≈–

„Àâ°“√æ¬“∫“≈ºŸâ√—∫∫√‘°“√°àÕπ ¢≥– ·≈–À≈—ßμ√«®

‡æ◊ËÕ„ÀâºŸâ√—∫∫√‘°“√‰¥â√—∫°“√μ√«®«‘π‘®©—¬À≈Õ¥‡≈◊Õ¥

·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å∑’Ë∂Ÿ°μâÕß √«¥‡√Á«

ª≈Õ¥¿—¬ ‰¡à¡’¿“«–·∑√°´âÕπ ºŸâ√—∫∫√‘°“√μ√«®¥â«¬«‘∏’

π’ÈμâÕß‰¥â√—∫°“√π—¥À¡“¬≈à«ßÀπâ“ ‡æ◊ËÕ‡μ√’¬¡§«“¡

æ√âÕ¡·≈–ªØ‘∫—μ‘μ—«°àÕπμ√«® ‰¥â·°à °“√ß¥Õ“À“√∑ÿ°

™π‘¥°àÕπμ√«® 4-6 ™—Ë«‚¡ß ¬°‡«âππÈ”¥◊Ë¡ –Õ“¥ ¡’º≈

‡≈◊Õ¥∑“ßÀâÕßªØ‘∫—μ‘°“√ ‡æ◊ËÕÀ“§à“¢Õß BUN, Creatinine

·≈– eGFR Õ¬à“ßπâÕ¬ 4  —ª¥“Àå ¥—ßπ—Èπ ‡¡◊ËÕºŸâ¡“√—∫

∫√‘°“√¡“∂÷ßÀâÕßμ√«®‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

μ“√“ß∑’Ë 1 °“√·∫àß√–¥—∫§«“¡√ÿπ·√ß¢Õß anaphylaxis À√◊Õ anaphylactiod reaction

√–¥—∫§«“¡√ÿπ·√ß Õ“°“√·≈–Õ“°“√· ¥ß

‡≈Á°πâÕ¬ º◊Ëπ≈¡æ‘…μ“¡º‘«Àπ—ß ∫«¡√Õ∫¥«ßμ“ „∫Àπâ“ §≈◊Ëπ‰ âÕ“‡®’¬π ª«¥/‡«’¬π»’√…– ‡Àß◊ËÕÕÕ° ‰¡àμâÕß‡¢â“

√—∫°“√√—°…“μ—«„π‚√ßæ¬“∫“≈

ª“π°≈“ß À“¬„®≈”∫“° À“¬„®¡’‡ ’¬ß«’Í¥ À“¬„®‡Àπ◊ËÕ¬ÀÕ∫ ÀÕ∫À◊¥ §≈◊Ëπ‰ â/Õ“‡®’¬π À—«„®‡μâπ™â“À√◊Õ‡√Á«º‘¥

ª°μ‘ À≈Õ¥≈¡‡°√Áßμ—« μâÕß‡¢â“√—∫°“√√—°…“μ—«„π‚√ßæ¬“∫“≈

√ÿπ·√ß À“¬„®‰¡àÕÕ°‡π◊ËÕß®“°°≈àÕß‡ ’¬ß∫«¡ ™—° À¡¥ μ‘ ‰¡àμÕ∫ πÕßμàÕ°“√°√–μÿâπ §«“¡¥—π‚≈À‘μμË” ‰¡à√Ÿâ

 ÷°μ—« À¡¥ μ‘ À—«„®‡μâπ™â“≈ß À—«„®À¬ÿ¥‡μâπ À√◊ÕÀ¬ÿ¥À“¬„® ‡ªìπÕ—πμ√“¬∂÷ß·°à™’«‘μÀ√◊Õ‡ ’¬™’«‘μ
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æ¬“∫“≈°—∫°“√¥Ÿ·≈ºŸâ√—∫∫√‘°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

æ¬“∫“≈ª√–®”ÀâÕßμ√«®π’ÈμâÕßªØ‘∫—μ‘¥—ßπ’È

1. °√–∫«π°“√√—∫ºŸâªÉ«¬

1.1 μâÕπ√—∫·≈–ª√–‡¡‘π ¿“æºŸâªÉ«¬ §«“¡

æ√âÕ¡∑“ß√à“ß°“¬ μ√«® Õ∫º≈‡≈◊Õ¥∑“ßÀâÕßªØ‘∫—μ‘°“√

‰¥â·°à BUN, Creatinine, eGFR μ√«®‡Õ° “√À≈—°∞“πμà“ßÊ

∑’Ë‡°’Ë¬«¢âÕß ‡™àπ „∫π—¥μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß

‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å (CTA) Àπ—ß ◊Õ√—∫√Õß ‘∑∏‘Ï§à“√—°…“

æ¬“∫“≈ ‡ªìπμâπ

1.2 ´—°ª√–«—μ‘°“√·æâÕ“À“√∑–‡≈  “√‰Õ‚Õ¥’π

‚√§ÀÕ∫À◊¥ ¿Ÿ¡‘·æâ·≈–ª√–«—μ‘°“√μ—Èß§√√¿å μ≈Õ¥®π„Àâ

¢âÕ¡Ÿ≈°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å

§Õ¡æ‘«‡μÕ√å (CTA) §«∫§Ÿà°—∫°“√„™â “√‡æ‘Ë¡§«“¡™—¥

¢Õß¿“æ/ “√∑÷∫√—ß ’‡¢â“ Ÿà√à“ß°“¬¥â«¬«‘∏’©’¥‡¢â“∑“ß

À≈Õ¥‡≈◊Õ¥¥” °“√ªØ‘∫—μ‘μ—«¢≥– ·≈–À≈—ß‡ √Á® ‘Èπ·≈–/

À√◊ÕÕÕ°®“°ÀâÕßμ√«®

„π¢≥–μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊Ë Õß

‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å (CTA) ºŸâ√—∫∫√‘°“√ à«π¡“°®–¡’

§«“¡°≈—« §«“¡«‘μ°°—ß«≈‡°’Ë¬«°—∫°“√μ√«® æ¬“∫“≈

μâÕß¡’∑—°…–°“√„Àâ¢âÕ¡Ÿ≈ ·≈–Õ∏‘∫“¬«‘∏’°“√μ√«®À≈Õ¥

‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å (CTA) ∑’Ë

‡¢â“„®ßà“¬ √«¡∂÷ß°“√ªØ‘∫—μ‘μ—«¢≥–√—∫°“√μ√«®„ÀâºŸâ√—∫

∫√‘°“√∑√“∫ ‡æ◊ËÕºŸâ√—∫∫√‘°“√„Àâ§«“¡√à«¡¡◊ÕμàÕ°“√μ√«®

´÷Ëß¢≥–√—∫°“√μ√«®¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

æ¬“∫“≈¬—ßμâÕß¡’∫∑∫“∑¥Ÿ·≈ºŸâ√—∫∫√‘°“√Õ¬à“ß„°≈â™‘¥

°“√æŸ¥§ÿ¬¢≥–„Àâ°“√æ¬“∫“≈ ¬—ß àßº≈„ÀâºŸâ√—∫∫√‘°“√

‡°‘¥§«“¡¡—Ëπ„® ‰«â«“ß„® ·≈–§≈“¬§«“¡°≈—«/«‘μ°

°—ß«≈≈ß‰¥â ¬°‡«âπ„π°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬

‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å∫√‘‡«≥À≈Õ¥‡≈◊Õ¥À—«„® (CTA

Coronary) §«√À≈’°‡≈’Ë¬ß°“√æŸ¥§ÿ¬¢≥–μ√«®

‡π◊ËÕß®“°Õ“® àßº≈μàÕÕ—μ√“°“√‡μâπ¢ÕßÀ—«„® ·μà¬—ß§ß

μâÕß¥Ÿ·≈ºŸâ√—∫∫√‘°“√Õ¬à“ß„°≈â™‘¥

1.3 ¥Ÿ·≈„ÀâºŸâ√—∫∫√‘°“√·≈–≠“μ‘ ≈ßπ“¡„∫

¬‘π¬Õ¡√—∫°“√μ√«® ·≈–/À√◊Õª√– “π°—∫·æ∑¬åºŸâ àßμ√«®

ÀÕºŸâªÉ«¬‡¡◊ËÕºŸâ√—∫∫√‘°“√ªØ‘‡ ∏°“√μ√«®

2. ª√–‡¡‘π ¿“æ·≈–‡μ√’¬¡§«“¡æ√âÕ¡∑“ß

√à“ß°“¬¢ÕßºŸâ√—∫∫√‘°“√°àÕπ‡¢â“√—∫°“√μ√«®

2.1 ¥Ÿ·≈„ÀâºŸâ√—∫∫√‘°“√‡ª≈’Ë¬π‡ ◊ÈÕºâ“‡ªìπ™ÿ¥¢Õß

‚√ßæ¬“∫“≈∑’Ë‰¡à¡’‚≈À–„¥Ê °àÕπ‡¢â“√—∫°“√μ√«®À≈Õ¥

‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å (CTA)

2.2 ¥Ÿ·≈„ÀâºŸâ√—∫∫√‘°“√∑’Ëμ√«®À≈Õ¥‡≈◊Õ¥·¥ß

¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å∫√‘‡«≥™àÕß∑âÕß (CTA ab-

dominal aorta) ¥◊Ë¡πÈ” –Õ“¥‡æ◊ËÕ™à«¬·¬°§«“¡·μ°

μà“ß√–À«à“ßÀ≈Õ¥‡≈◊Õ¥°—∫Õ«—¬«–„π™àÕß∑âÕß °àÕπ‡¢â“

μ√«®ª√–¡“≥ 3-4 ·°â«Àà“ß°—π 15-20 π“∑’ (·°â«≈– 300

’́́ ’)

2.3 ¥Ÿ·≈„ÀâºŸâ√—∫∫√‘°“√∑’Ëμ√«®À≈Õ¥‡≈◊Õ¥·¥ß

¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å∫√‘‡«≥À≈Õ¥‡≈◊Õ¥À—«„®

(CTA Coronary) πÕπæ—°∫π‡ª≈Õ¬à“ßπâÕ¬ 1 - 2 ™—Ë«‚¡ß

‡æ◊ËÕ™à«¬ºàÕπ§≈“¬·≈–≈¥Õ—μ√“°“√‡μâπ¢ÕßÀ—«„® ·≈–

μ‘¥·ºàππ”§≈◊Ëπ‰øøÑ“À—«„® (ECG) ‡æ◊ËÕμ‘¥μ“¡°“√

∑”ß“π¢ÕßÀ—«„® ·≈–§«“¡¥—π‚≈À‘μ„Àâ‡À¡“– ¡

°àÕπ‡¢â“ÀâÕßμ√«® ¥Ÿ·≈„Àâ‰¥â√—∫¬“ beta blocker μ“¡§”

√Ÿª∑’Ë 1 æ¬“∫“≈´—°ª√–«—μ‘·≈–„Àâ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°“√μ√«®

·≈–ºŸâ√—∫∫√‘°“√≈ßπ“¡„∫¬‘π¬Õ¡√—∫°“√μ√«®
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 —Ëß·æ∑¬å „π√“¬∑’Ë¡’Õ—μ√“°“√‡μâπ¢ÕßÀ—«„® Ÿß·≈–‰¡à§ß

∑’Ë

3. „Àâ°“√∫√‘°“√æ¬“∫“≈™à«¬μ√«®‡Õ°´‡√¬å

§Õ¡æ‘«‡μÕ√å

3.1 ¥Ÿ·≈ºŸâ√—∫∫√‘°“√„Àâ‰¥â√—∫°“√‡ªî¥À≈Õ¥

‡≈◊Õ¥¥”¥â«¬‡¢Á¡¢π“¥ 18G ·≈–∑¥ Õ∫ª≈“¬‡¢Á¡„Àâ

Õ¬Ÿà„πÀ≈Õ¥‡≈◊Õ¥¥”¥â«¬ 0.9% NSS 10 ´’´’ ·≈–μàÕ‡¢â“

‡§√◊ËÕß©’¥ “√∑÷∫√—ß ’Õ—μ‚π¡—μ‘ (contrast medium injector)

3.2  —ß‡°μ°“√√—Ë«´÷¡¢Õß “√∑÷∫√—ß ’ÕÕ°πÕ°

À≈Õ¥‡≈◊Õ¥¥” (contrast media extravasation) ·≈–

Õ“°“√‡ª≈’Ë¬π·ª≈ß/Õ“°“√·æâ “√∑÷∫√—ß ’√–À«à“ß©’¥

 “√∑÷∫√—ß ’‡¢â“À≈Õ¥‡≈◊Õ¥¥” ®π°√–∑—Ëßμ√«®‡ √Á®

3.3 ª√– “π∫√‘°“√™à«¬«‘ —≠≠’·æ∑¬å°√≥’„Àâ

¬“√–ß—∫§«“¡√Ÿâ ÷°·≈–/À√◊Õ¬“§≈“¬°≈â“¡‡π◊ÈÕ„πºŸâ√—∫

√Ÿª∑’Ë 2 ºŸâ√—∫∫√‘°“√πÕπæ—°∫π‡ª≈·≈–μ‘¥·ºàππ”§≈◊Ëπ‰øøÑ“À—«„® (ECG) ‡æ◊ËÕμ‘¥μ“¡Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®

√Ÿª∑’Ë 3 ºŸâ√—∫∫√‘°“√πÕπÀß“¬√“∫·≈–¬°·¢π‡Àπ◊Õ»’√…–∑—Èß Õß¢â“ß∫π‡μ’¬ß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å ‡æ◊ËÕ√—∫°“√μ√«®À≈Õ¥‡≈◊Õ¥

·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å (CTA) ∫√‘‡«≥™àÕß∑âÕß
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æ¬“∫“≈°—∫°“√¥Ÿ·≈ºŸâ√—∫∫√‘°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

√Ÿª∑’Ë 4 ª√–§∫¥â«¬§«“¡‡¬Áπ∫√‘‡«≥∑’Ë “√∑÷∫√—ß ’√—Ë«´÷¡ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥¥”

μ“√“ß∑’Ë 2 · ¥ß°“√μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å°—∫ª√‘¡“≥ “√∑÷∫√—ß ’ Õ—μ√“‡√Á«¢Õß°“√©’¥ “√∑÷∫√—ß ’¥â«¬

‡§√◊ËÕß©’¥Õ—μ‚π¡—μ‘ ·≈–¢π“¥‡¢Á¡∑’Ë„™â‡ªî¥À≈Õ¥‡≈◊Õ¥¥”

ª√‘¡“≥ “√∑÷∫√—ß ’ (¡≈) Õ—μ√“‡√Á«¢Õß°“√©’¥ “√ ¢π“¥‡¢Á¡

 à«π∑’Ëμ√«® (Protocol) (Volume contrast ∑÷∫√—ß ’ (¡≈/«‘π“∑’) (G)

media) (Flow rate) (Needle size)

Hepatic CT angiography and for Ruptured 100 4 - 5 18
HCC and Liver donor

Renal CT angiography (for Renal donor) 100 4 - 5 18
Legs CT angiography (lower extremities) 100 - 120 4 - 5 18
Thoraco-abdominal CT angiography 100 4 - 5 18
CT angiography abdominal aorta 100 4 - 5 18
CT angiography pulmonary 60 - 80 5 18
CT angiography of upper extremities 80 - 100 4 - 5 18
CT coronary angiography 80 - 100 5 18
CT brain angiography 60 5 18
CT carotid angiography 60 - 70 5 18

∫√‘°“√∑’Ë‰¡à “¡“√∂Õ¬Ÿàπ‘Ëß‰¥â ·≈–ª√– “π°—∫√—ß ’·æ∑¬å

À√◊Õ·æ∑¬åºŸâ àßμ√«®‡¡◊ËÕ‰¡à “¡“√∂μ√«®‰¥â

°“√æ¬“∫“≈‡¡◊ËÕ “√‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ/ “√
∑÷∫√—ß ’√—Ë«´÷¡ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥ (Contrast me-
dia extravasation)

1.  “√∑÷∫√—ß ’∑’Ë√—Ë«´÷¡ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥¥”‡≈Á°

πâÕ¬ ·π–π”„ÀâºŸâªÉ«¬¬°·¢π Ÿß‡æ◊ËÕ≈¥Õ“°“√∫«¡ ·≈–

ª√–§∫¥â«¬§«“¡‡¬Áπ∫√‘‡«≥∑’Ë “√∑÷∫√—ß ’√—Ë«´÷¡ª√–¡“≥

60 π“∑’

2.  “√∑÷∫√—ß ’™π‘¥·μ°μ—« (Ionic contrast media)

∑’Ë√—Ë«´÷¡ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥¥”ª√‘¡“≥ > 30 ¡≈. ·≈–/

À√◊Õ “√∑÷∫√—ß ’™π‘¥‰¡à·μ°μ—« (Non ionic contrast me-

dia) ∑’Ë√—Ë«´÷¡ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥¥”ª√–¡“≥ 100 ¡≈.
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„Àâ„™â Syringe ¥Ÿ¥‡Õ“ “√∑÷∫√—ß ’∑’Ë√—Ë«´÷¡ÕÕ°„Àâ¡“°

∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â μ“¡§” —Ëß°“√√—°…“ ·≈–∫“ß√“¬

√—ß ’·æ∑¬åÕ“®æ‘®“√≥“„™â¬“„π°≈ÿà¡ ‡μ’¬√Õ¬¥å∑“À√◊Õ

©’¥∫√‘‡«≥º‘«Àπ—ß∑’Ë “√∑÷∫√—ß ’√—Ë«´÷¡

3.  —ß‡°μÕ“°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ À“°¡’

º‘«Àπ—ßæÿæÕßÀ√◊ÕÀ≈ÿ¥≈Õ°ÕÕ° „Àâ√’∫√“¬ß“π√—ß ’·æ∑¬å

‡æ◊ËÕæ‘®“√≥“ àßª√÷°…“»—≈¬·æ∑¬å

‡¡◊ËÕºŸâ√—∫∫√‘°“√‡°‘¥¿“«–·æâ “√∑÷∫√—ß ’ æ¬“∫“≈

ª√–®”ÀâÕßμ√«®μâÕß∫—π∑÷°¢âÕ¡Ÿ≈·æâ “√∑÷∫√—ß ’„π

ç·∫∫∫—π∑÷°°“√·æâ “√∑÷∫√—ß ’·≈–/À√◊Õ “√‡Àπ’Ë¬«π”

§≈◊Ëπ·¡à‡À≈Á°é ®“°π—Èπ‡°Á∫„ à„π·øÑ¡ª√–«—μ‘‡«™√–‡∫’¬π

ºŸâªÉ«¬ ·≈–·®âß ADR Center ∑’Ë 9555 ·≈–√“¬ß“πÕÿ∫—μ‘

°“√≥åμ“¡¢—ÈπμÕπ

3.4 ‡¢’¬π∫—π∑÷°∑“ß°“√æ¬“∫“≈ ·≈–≈ß ∂‘μ‘

μà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß„πÀâÕßμ√«®

°“√‡¢’¬π∫—π∑÷°∑“ß°“√æ¬“∫“≈π—∫«à“‡ªìπ ‘Ëß

 ”§—≠ æ¬“∫“≈∑’ËªØ‘∫—μ‘ß“πÀâÕßμ√«®π’ÈμâÕß‡¢’¬π

∫—π∑÷°∑“ß°“√æ¬“∫“≈‚¥¬≈–‡Õ’¬¥ ‡æ◊ËÕ àßμàÕÀπà«¬

ß“π∑’Ë‡°’Ë¬«¢âÕßÕ◊ËπÊ „Àâ∑√“∫ ·≈–‡ªìπÀ≈—°∞“π ”§—≠∑’Ë

· ¥ß¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°“√μ√«®¢ÕßºŸâ√—∫∫√‘°“√ ‡™àπ

ª√–‡¿∑°“√μ√«® ™◊ËÕ/™π‘¥ “√∑÷∫√—ß ’ ª√‘¡“≥ “√∑÷∫

√—ß ’∑’Ë‰¥â√—∫ Õ“°“√·≈–Õ“°“√· ¥ß¢≥–/À≈—ß‰¥â√—∫ “√

∑÷∫√—ß ’ ·≈–¬—ß‡ªìπ¢âÕ¡Ÿ≈∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ºŸâ√—∫∫√‘°“√¡’

§«“¡ª≈Õ¥¿—¬ ‰¡à‡°‘¥¿“«–·∑√°´âÕπ„¥Ê ®“°°“√

μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

(CTA) À√◊Õ¡’‡Àμÿ°“√≥å∑’ËÕ“®®–‡°‘¥¢÷Èπ ‰¥â·°à Õ“°“√·æâ

μ“√“ß∑’Ë 3 ·π«∑“ß°“√æ¬“∫“≈‡¡◊ËÕºŸâ√—∫∫√‘°“√‡°‘¥¿“«–·æâ “√‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ/ “√∑÷∫√—ß ’ ·∫àßμ“¡√–¥—∫§«“¡√ÿπ·√ß¢Õß

Õ“°“√·æâ

√–¥—∫§«“¡√ÿπ·√ß ·π«∑“ß°“√æ¬“∫“≈

Õ“°“√·æâ‡≈Á°πâÕ¬

1) Õ“°“√«‘ß‡«’¬π §≈◊Ëπ‰ â - æŸ¥§ÿ¬„Àâ°”≈—ß„®

ª«¥»’√…– -  —ß‡°μÕ“°“√‡ª≈’Ë¬π·ª≈ßª√–¡“≥ 30 π“∑’ À“°‰¡àæ∫Õ“°“√‡ª≈’Ë¬π·ª≈ß‰ª®“°‡¥‘¡ „Àâ

°≈—∫∫â“π·≈–/À√◊Õ°≈—∫ÀÕºŸâªÉ«¬‰¥â

*À“°¡’Õ“°“√√ÿπ·√ß √’∫√“¬ß“π√—ß ’·æ∑¬å‡æ◊ËÕæ‘®“√≥“√—°…“μàÕ‰ª

2) §—πμ“¡º‘«Àπ—ß º◊Ëπ¢÷Èπ - ªØ‘∫—μ‘μ“¡¢âÕ 1) ·≈–Õ“®„Àâ Chlorpheniramine 4 ¡°. 1 ‡¡Á¥ ™π‘¥√—∫ª√–∑“π μ“¡§” —Ëß

μ“¡μ—« „∫Àπâ“∫«¡ °“√√—°…“

- IV √à«¡¥â«¬μ“¡§” —Ëß°“√√—°…“

Õ“°“√·æâª“π°≈“ß „Àâ°“√√—°…“∑—π∑’μ“¡≈—°…≥–Õ“°“√∑’Ë‡ªìπ ¥—ßπ’È

-  —ß‡°μÕ“°“√‡ª≈’Ë¬π·ª≈ß·≈–∫—π∑÷° —≠≠“≥™’æª√–¡“≥ 30 π“∑’ À“°‰¡àæ∫Õ“°“√

‡ª≈’Ë¬π·ª≈ß‰ª®“°‡¥‘¡ √—ß ’·æ∑¬åÕ“®æ‘®“√≥“„Àâ°≈—∫∫â“π·≈–/À√◊Õ°≈—∫ÀÕºŸâªÉ«¬‰¥â

*À“°¡’Õ“°“√√ÿπ·√ß¢÷Èπ √’∫√“¬ß“π√—ß ’·æ∑¬å‡æ◊ËÕæ‘®“√≥“√—°…“μàÕ‰ª

- Chlorpheniramine (10 ¡°.) IV push μ“¡§” —Ëß°“√√—°…“

- Dexamethasone (5 ¡°.) À√◊Õ Hydrocortisone (100 ¡°.) IV push μ“¡§” —Ëß°“√√—°…“

Õ“°“√·æâ√ÿπ·√ß - ª√–‡¡‘πºŸâ√—∫∫√‘°“√ ·≈– BCLS (Basic Cardiac Life Support) ∑—π∑’ æ√âÕ¡μ“¡√—ß ’·æ∑¬å ·≈–

∑’¡ CPR ‚¥¬ ‚∑√.7021 ‡√’¬° CODE CPR ∑’ËÀâÕßμ√«®..............μ÷°ºŸâªÉ«¬πÕ°™—Èπæ◊Èπ¥‘π

- μ√«®«—¥ —≠≠“≥™’æ‡ªìπ√–¬–Ê ¥Ÿ·≈·≈–„Àâ°“√æ¬“∫“≈μ“¡·ºπ°“√√—°…“
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√Ÿª∑’Ë 5 ·∫∫∫—π∑÷°°“√·æâ “√∑÷∫√—ß ’  “¢“«‘™“√—ß ’«‘π‘®©—¬ ¿“§«‘™“√—ß ’«‘∑¬“ ª√–°Õ∫¥â«¬ 3 ·ºàπ ·ºàπ∑’Ë 1 (μâπ©∫—∫) ‡°Á∫

„ à„π·øÑ¡ª√–«—μ‘‡«™√–‡∫’¬πºŸâªÉ«¬ ·ºàπ∑’Ë 2 ( ”‡π“∑’Ë 1) ‡°Á∫„ à„π·øÑ¡ª√–«—μ‘ºŸâªÉ«¬„π ·≈–·ºàπ∑’Ë 3 ( ”‡π“∑’Ë 2)

‡°Á∫„ à„π·øÑ¡ª√–®”Àπà«¬μ√«®œ
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 ÿ√’√—μπå ®—π∑√åæ“≥‘™¬å

 “√‡æ‘Ë¡§«“¡™—¥¢Õß¿“æ/ “√∑÷∫√—ß ’√ÿπ·√ß √«¡∑—Èß‰¥â

√—∫°“√√—°…“ ·°â‰¢¿“«–©ÿ°‡©‘π ¬“∑’ËºŸâ√—∫∫√‘°“√‰¥â√—∫

¢≥–„Àâ°“√™à«¬‡À≈◊Õ ‡ªìπμâπ

4. „Àâ°“√æ¬“∫“≈ºŸâ√—∫∫√‘°“√À≈—ß°“√μ√«®

‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

4.1  —ß‡°μÕ“°“√‡ª≈’Ë¬π·ª≈ß/Õ“°“√·æâ “√

∑÷∫√—ß ’À≈—ß‰¥â√—∫ “√∑÷∫√—ß ’‡¢â“À≈Õ¥‡≈◊Õ¥¥” ‡™àπ º◊Ëπ

§—πμ“¡º‘«Àπ—ß À“¬„®≈”∫“° ®ÿ°·πàπÀπâ“Õ° §≈◊Ëπ‰ â/

Õ“‡®’¬π ¿“¬À≈—ß‡ √Á® ‘Èπ°“√μ√«® √«¡∂÷ß°“√ —ß‡°μ

∫—π∑÷°Õ“°“√‡ª≈’Ë¬π·ª≈ß„πºŸâ√—∫∫√‘°“√∑’Ë‰¥â√—∫¬“√–ß—∫

§«“¡√Ÿâ ÷°Õ¬à“ß„°≈â™‘¥

4.2 ª√– “πß“π°—∫√—ß ’·æ∑¬å ‡æ◊ËÕ™à«¬‡À≈◊Õ

ºŸâ√—∫∫√‘°“√‡¡◊ËÕ¡’Õ“°“√‡ª≈’Ë¬π·ª≈ß/Õ“°“√·æâ “√∑÷∫

√—ß ’√–À«à“ß©’¥ “√∑÷∫√—ß ’‡¢â“À≈Õ¥‡≈◊Õ¥¥” ¢≥–·≈–/

À√◊Õ¿“¬À≈—ß‡ √Á® ‘Èπ°“√μ√«®

4.3 ·®âß√“§“§à“μ√«®À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬

‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å (CTA) ·≈–ª√– “π‡®â“

Àπâ“∑’Ë°“√‡ß‘πÕÕ°„∫·®âßÀπ’È/ „∫‡ √Á®§à“μ√«®„ÀâºŸâ√—∫

∫√‘°“√

4.4 „Àâ§”·π–π”°“√ªØ‘∫—μ‘μ—«À≈—ß°“√μ√«®

À≈Õ¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

- ·π–π”„ÀâºŸâ√—∫∫√‘°“√¥◊Ë¡πÈ”¡“°Ê (2,000-

3,000 ´’´’ ¿“¬„π 24 ™—Ë«‚¡ß) ‡æ◊ËÕ¢—∫ “√∑÷∫√—ß ’ÕÕ°

∑“ßªí  “«–‚¥¬‡√Á«

- ·π–π”Õ“°“√º‘¥ª°μ‘∑’Ë§«√√’∫¡“æ∫

·æ∑¬å∑—π∑’

- °“√¡“√—∫º≈°“√μ√«® ·≈–æ∫·æ∑¬åºŸâ

 àßμ√«®

4.5  àßμàÕºŸâ√—∫∫√‘°“√‰ª∑’Ë ADR Center »Ÿπ¬å

·æâ¬“ μ÷°ºŸâªÉ«¬πÕ° ™—Èπ 1 „π√“¬∑’Ë ß —¬·æâ “√∑÷∫√—ß ’

¢—ÈπμÕπ°“√ªØ‘∫—μ‘‡¡◊ËÕæ∫«à“ºŸâªÉ«¬πÕ°¡’ ADR (Adverse Drug Reaction)
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Introduction

Breast cancer remains a leading cause of cancer

death among women in many parts of the world. In

Thailand, the estimated incidence rate of breast cancer

is 17.2 per 100,000 and the number of 12,000 new cases

per year expected in 20081. Early detection of breast

cancer is the key to successful long-term control of the

disease and good prognosis. Mammography is the most

effective method to produce a high photographic sensi-

tivity image, based on x-ray attenuated through the im-

age receptor and absorbed as a latent image on the

recording devices. Most standard mammography includes

two views per breast, the craniocaudal (CC) and

mediolateral oblique (MLO) views. Mammography requires

the highest quality of imaging techniques and fine detail

over a wide spectrum of object contrasts in order to

successful identify cancerous growths in their earliest

stages of development.

Screen-film imaging receptors have been the stan-

dard detector used in conventional mammography. Dis-

advantages with screen-film mammography are the ra-

diation that the sensitivity for detecting breast cancer is

diminished in radiographically dense breasts, which lim-

its its usefulness in high-risk younger women. New de-

velopments in detector technology and computers are

altering the landscape of mammography imaging. Digital

mammography offers the promise of revolutionizing the

practice of mammography through its superior dose and

contrast performance. For clinical use it is highly effec-

tive imaging method for detecting,diagnosing and man-

aging a variety of breast diseases, especially cancer. It is

an application where an emphasis on patient dose man-

agement and risk reduction is required2. The important

of digital imaging devices provide a dose index to give

an indication of the exposure received by the detector.

Nevertheless, the breast tissue has a relatively high sen-

sitivity to some adverse effects of radiation and signifi-

cant risk of radiation induced carcinogenesis associated

with the radiation absorbed dose to the breast.
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The estimation of absorbed dose to the breast is

an important part of the quality control of mammographic

examination. Knowledge of breast dose is essential for

the design and performance assessment of mammo-

graphic imaging systems. Minimizing radiation risk is

important in general as manifested by the as low as

reasonably achievable (ALARA) principle. Radiation risk

is a factor in the benefit-risk ratio of mammography3. To

quantify the risk from radiation in mammography, the

average glandular dose (AGD) is used. AGD is currently

accepted as an estimation of the patient dose in mam-

mography. The Food and Drug Administration (FDA),

American College of Radiology (ACR) and Mammogra-

phy Quality Standards Act (MQSA) have established lim-

ited of 3.0 mGy for AGD in order to minimize the to the

glandular tissue4.

Literature Review

Young KC, Burch A, Oduko JM.5 reported çRadiation

doses received in the UK Breast Screening Programme

in 2001 and 2002é. This paper reviews a large represen-

tative sample of dose measurements collected during

screening in 2001 and 2002 for 53218 films. The aver-

age glandular dose was 2.23 mGy per oblique film and

1.96 mGy per craniocaudal film. The MGD to the stan-

dard breast was found to vary from 0.76 mGy to 2.29

mGy, with 97% of units below the recommended upper

limits of 2 mGy, illustrating the benefit of strict quality

control. A reduction in dose of 3% was observed be-

tween the age bands 50-54 years and 60-64 years. In

most case these higher doses were explained by design

of one particular make of X-ray set and its mode of

operation. Average doses for oblique views of average

sized breasts were fairly well correlated with the dose to

the standard breasts.

Kruger RL, Schueler BA.6 Report çA survey of clini-

cal factors and patient dose in mammographyé. This re-

port reviews a survey was conducted to estimate the

mean glandular dose (MGD) for women undergoing mam-

mography and to report the distribution of doses, com-

pressed breast thickness,glandular tissue content and

mammographic technique factors used. From 24471

mammograms, clinical data were collected. Exposure fac-

tors for each mammogram were collected automatically

onto a floppy disk on each unit. All mammography units

were calibrated individually using breast tissue equiva-

lent attenuation slaps of varying glandular content, so

the breast glandular contented could be estimated on

the basis of exposure factors and compressed breast

thickness. The MGD was estimated for each mammo-

gram based on the normalized glandular dose and calcu-

lated entrance exposure in air. The survey found a me-

dian MGD of 2.6 mGy. The median breast glandular tis-

sue content was 28% and the median compressed breast

thickness was 5.1 cm. Also, patient attenuation data were

converted to equivalent BR12 and acrylic thickness to

help determine appropriate phantom thickness required

for mammography units automatic exposure control per-

formance assessment.

Purpose

To determine the entrance skin exposure (ESE) and

the average glandular dose (AGD) per exposure with grid

for each projection of mammography service at King

Chulalongkorn Memorial Hospital.

Material

The mammography equipment is a Selenia Dimen-

sions, manufactured in 2009 by HologicLorad verified by

department of medical science, Thailand in 2011 and the
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study involved 200 patients.

Method

Retrospective study of patient dosimetry from a

digital mammography system involving routine medio

lateral oblique (MLO) and cranio caudal (CC) views ac-

quired on the right and left breasts of female patients as

in figure 1A, 1B, 1C and 1D.

Result

The average range, minimum and maximum values

of the following parameters such as the tube voltage

(kVp), the tube current-time (mAs), compressed breast

thickness (CBT) were collected. The entrance skin expo-

sure (ESE) and average glandular dose (AGD) were de-

termined from 200 mammography female patients. The

results are displayed in Table 1. The average glandular

dose (AGD) was 1.78 mGy for (RCC), 1.77 mGy for (LCC),

1.86 mGy for (RMLO) and 1.98 mGy for (LMLO) respec-

tively. The average entrance skin exposure (ESE) was

6.79 mGy for (RCC), 6.83 mGy for (LCC), 7.15 mGy for

(RMLO) and 7.83 mGy for (LMLO) respectively.

Figure 1 A Right MedioLateralOblique (RMLO) B Left MedioLateral Oblique (LMLO) C Right CranioCuadal (RCC) D Left

CranioCuadal (LCC)

A

C

B

D
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Discussion and Conclusion

The average glandular dose can be estimated us-

ing a Perspex phantom exposed at the settings normally

used in clinical practice for a breast of the size and com-

position similar to that of the standard breast. The method

involves the determination of incident air kerma for the

correct exposure and the half value layer of the x-ray

beam. The tube output per mAs should first be mea-

sured and then multiplied by the conversion factor of

Perspex phantom for the standard breast. This method

was used at the commissioning and reference testing of

the mammography, ESE and AGD are displayed on the

computer screen after exposure for this study. The mam-

mogram was performed using the grid. The determina-

tion of patient dose in Digital mammography at King

Chulalongkorn Memorial Hospital revealed that the mean

AGD per image is 1.78 mGy for RCC view, 1.77 mGyfor

LCC view,1.86 mGy for RMLO view and 1.98 mGy for

LMLO view. The ESE and AGD from MLO views were

greater than those from the CC views for the right and

left sides because the MLO CBT is slightly thicker than

Table 1 Data collected from 200 female patients at the digital mammography systems, KingChulalongkorn Memorial Hospital

(RCC) (LCC)

CBT(mm) kVp mAs AGD(mGy) ESE CBT(mm) kVp mAs AGD(mGy) ESE

Mean 54.49 29.42 141.16 1.78 6.79 55.42 29.47 135.51 1.77 6.83

Min 14 25 61 0.73 1.79 17 25 18 0.66 1.28

Max 82 32 372 4.18 18.15 99 35 476 7.89 36.04

(RMLO) (LMLO)

CBT(mm) kVp mAs AGD(mGy) ESE CBT(mm) kVp mAs AGD(mGy) ESE

Mean 55.20 29.55 145.20 1.86 7.15 56.76 29.84 150.79 1.98 7.83

Min 21 25 63 0.79 1.96 22 21 63 0.77 1.87

Max 86 34 405 5.07 21.18 102 49 397 6.14 27.68

the CC CBT. Overall, 91.41% of CC view and 89.14% of

MLO view were lower than the reference level of 3.0

mGy. The result on ESE was comparable to the ESAK

(entrance skin air kerma) value published in IAEA TECDOC

1447 of 6.4+ 2.6 mGy after the QC procedure7. The

AGD is less than the limiting values of 3.0 mGy per

exposure with grid 1.5 mGy without grid.

The AGD per image is significantly different be-

tween the CBT as classified by glandular content groups.

It increases with increasing CBT, while decreases with

increasing age. The results represent the digital mam-

mography examination at one department is capable of

achieving acceptable dose levels for patient safety. The

mAs is significant affect on the AGD. The AGD in the

digital mammography system is related to auto filter mode

of automatic exposure control system, which adjust the

radiation dose, as defined by the mAs product, based on

the patient thickness. These are useful for the patients

that the risk of cancer induction can be considered. It is

an important for radiologists and technologist to increase

the awareness in the study for the patient especially the
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adult one.

In conclusion the optimization for the patient could

be obtained by implementation the quality control pro-

gram of the x-ray system and by determining the patient

dose for both ESE and AGD with other parameters such

as kVp, mAs, CBT, type of target, filter and the com-

pressed force. The patient dose should be compared

with the reference level and the dose limit. The image

quality should be maintained with dose optimization for

the patients of every case.
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